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00.02

; DT 0023
1620-1/1311-3 DIAGNOSTIC MANUAL

PROGRAM DESCRIPTION

Pﬁgp_ose

DT 0023 is a fault finding program which tests the file beginning
with the simplest operations and progressing to the more complex
(e.g.,Read Sector). This arrangement allows a trouble to appear
in the simplest instruction that will fail, thereby simplifying
trouble analysis.

This program will not pin point the trouble for the Customer
Engineer, rather, it is intended to indicate the Failing Function

- very rapidly after which the C.E. must rely on his standard
"trouble shooting” techniques.

Program Requirements

This test is to be used on the 1620-1/1311—3.' Its use on the 1620-11/
1311-3 is not recommended.

Equipment Requirements

Some routines make use of jumper wires to allow the 1620 to test
large blocks of functional circuitry (e.g., bit ring) independent of
_the remaining file circuitry. Whenever jumpers are used, be sure to
follow instructions implicitly to prevent damage to the machine '
circuits. If a jumper should be inadvertently instalied in the wrong
location, write down the erroneous pin location before removing the
jumper - this will greatly simplify trouble shooting any resulting
circuit damage. '

The C.E. disk pack should be used with DT 0023 but any (scratch)
pack may be used as long as the addresses are correct and

DT 0023

PN 2172366
EC 412531
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41,01

 USE PROCEDURE

Béfore Running DT 0023

1.
2.

3.
4.

3.

The 1620-1 must be functioning properly. .
Install C.E. Disk Pack (or scratch pack). Disk Pack must have -
good addresses. .

Turn on 1311 start/stop switch.,

' Verify proper initial seek sequence before proceeding.

a. . Carriage seeks to track zero after loading heads,

b. Ready (green) light turns on,

If "a" or "b" above do not function properly, correct before
proceeding.

dontrol Swritch Settings

l.

Normal program run, turn all switches down ("off" and "Program").
Alternate sense switch settings: ‘

a. SS'1ON By-pass error typeout during diagnostic loops

b. S5 2 ON Redevelop error ‘

¢. SS 3 ON Loop in core load and suppress normal typeout

d. SS 4 ON Loop in routine

Program Loading

1.
2,

Clear 1620 storage 31 00003 00002
Put program deck in card reader and press LOAD key or
load paper tape (insert, 36 00000 00300 RS)

éperating Instructions

5.

6.

Respond to instructions from typewriter. (Type Module number, RS.)

Read and execute instructions in Reference A (Machine hang up conditions).

Follow typeout of program sequence. If an error is detected, look up
error number or reference number in this manual.

If the 1620 fails to start after correct execution of instructions in
Reference A, check the following:

a. Sector cycle on Solid-Logic, 05.07.10.1

b. File Control cycle on solid -~ Logic 05.07.20.1

c.  Cyclinder overflow on solid - Logic 05.30.10.1

d. Address cyclinder check on solid = Logic 05.30.10.1

To RESTART PROGRAM, branch to 00500 {either core load 1 or 2).
After correcting trouble, ALWAYS RERUN COMPLETE PROGRAM
(from step 1, program loading)

. DT 0023
‘PN 2172366
EC 412531



01.02

. Printouts

1.

3.

a.

Normal typeout ;
The typewriter prints out the address and name of each test routine
as it sequences through the program.

Example 04506 - BRCH NO GM
04860 ~ RD I-CYC ENTRY
etc. '

REFERENCE Printouts.

The typewriter will print out reference statements such as "REF A",
"REF B", etc. These references provide additional information required
to implement certain test routines. The references are arranged in
alphabetic order starting un page 02.01.

ERROR Printouts

The typewriter types error numbers such as "ERR 001", "ERR 102",

" etc, when the program detects a failing function. Descriptions of
" error numbers are arranged in order starting on Page 03.01.

‘ After each ERROR typeout, the machine will halt, Pressing the 1620

"START" key puts the program in a diagnostic loop. Further ERROR

- typeouts and Halts may be suppressed by turning SW #l on.

DIAGNOSTIC LOOP

_ This is a short programmed loop designed to exercise the failing
- function. It can be used as a scopingloop or to check repair.

Duplicate DT 0023

1.

2.,
. a., Load program tape onto reader

" Cards: o

" a. Place program deck in card reader and biank cards in punch hopper
. b. Clear 1620 storage

. ¢, Insert 37 00501 00500

39 00501 00400
49 00000 RS

Paper Tape

b. Insert 36 00000 00300 RS .

- c. After program is loaded, branch to 00588.

DT 0023
PN 2172366
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1,03
HORMAL TYPEGUT

DIAGNOSTIC TEST 0023 ‘
TURN ALL SWITCHES OFF OR TO PROGRAM
KEY IN MODULE NO., PACK IS ON @S

03616 - REF A
0%:186-1620 FILE IND RESET
04506~8RCH NO GM
04860~RD 1-CYC EMTRY
06304-FLIP MUC TGRS
07238-NORM FILE IND RESET
07666~RD HEAD MAP

PART 2 OF DT 0023

ARE HEADS AT CYL 03,TYPE Y-N S
03796 - REF J

0398L4~YIR 1-CYC ENTRY
0LL96~DLANK XFER
05502-V'R/RD DATA XFER
08740-VIR HEAD MAP
05160~COMPARE LATCH
09612-RESTORE ADDRFSSES
£00960~-RD SECTOR

11234 ~ SEEK

12074~GM CONTROL
12762-FORCE ERR LATCHES
1346~MAR B BIT 10K

13666 — REF M
TEST COMPLETED

U

(

NOTE: Five Digit number preceeding routine title is the
starting address of that routine.

DT 0023
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DT 0023 _
1620-1/1311-3 DIAGNOSTIC MANUAL

INDEX OF REFERENCE TYPEOUTS

REF. CHAR.,

02.02

02,02

02.02

02.03 - 02,05
02.06

mMoQw >

02.06 - 02,07
02.07
02.07
02.07

02.08
02.08 - 02,10
02.11 -02.15

vZz RUDQ

02.16 - 02.17
02.18
02.18
02.18
02.18

<cgH®wx

02.19
02.19

N =<
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REFERENCE A

What To Do When The Machine "Hangs Up"

IMPORTANT: 1. Machine is now in a hang up condition.
: These hang up conditions may océur during
. normal operation of the program. It is
~essential that the following steps be taken.

2. To get out of hang up conditions:
Push Reset and Release keys simultanously, then
push the start key. The test will proceed.

" REFERENCE 3

Attach a jumper from Al D40K to J pin. This will prevent the
1620 clock from stopping on an illegal operation.
Press 1620 start key to continue,

" REFERENCE C

A select lock occurred which cannot.be isolated in core loavd 2,
Read in core load 1 and branch to the Select Lock test (00556).

Note: If Select Lock 1s on when D1 23 starts execution,
ERR 100 will type out.

DT 0023
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REFERENCE D

Read Scan - This routine reads a track into core and prints out
" the First Record. (Set typewriter margin to type 70 characters
per line). The File Op. used is a RTN with head 0.

ll

2.

4,

S.

6'

Install jumper from Al F33R to J pin.
This brings up "Gate A of the 1/A record” which causes all

data (AGC, address and record) to be transferred to the
CPU on a Read Op.

Turn switch #1 ON to cause the Read Op. to loop.
Press 1620 stért kay to begin.

To type out a data scan, turn switch #1 off momentarily,
returning it to the ON position as soon as the typewriter

‘starts.

Compare the typeout to the scan typeout model on page 02.0S5.

Mark the location of the first character on the typeout that
fails to compare to the model. This will heip to identify the
matching error typeout.

Return to Ref "P" or "N" and proceed.

Scope Simulator

- The typewriter may be used in lieu of the scope when using the
scan routine. This is done by substituting the signal to be
-displayed for the standard read data line, thereby converting
~ logic levels into read data, and transferring this information to
core.

1.

Remove the slip-on terminal at edge connector Al DO2F and
install one end of a long jumper to this pin. Use the other
end of this jumper to probe any logic line desired.

The scan jumper, Al F33R to J pin must be on.
Press 1620 start key. (1311 start/stop switch should be on).
Turn switch #1 off to type out.

Note the time base of the diSplay on the prior read data
typecut. This is important since some machine failures will
change the time base (number of machine cycles) between

sector start pulses.
: (Continued)

Dr ovz3
PN 2172366
EC 412531



02.04

Scope Simixiator (Continued)
6. Interpret the voltage levels as follows:

~@-= Voltage + for entire Bit Ring cycle'
3 Voltage - for entire Bit Ring cycle

anything else = Voltage ~ for some part of Bit Ring cycle

Example: 7 = Voltage - for 4, 2 & 1 of Bit Ring cycle |

(Continued)

DT 0023
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REFERENCE D ({Continucd)

Scan Typeout Model

NOTE 3
Sector Start. ap Ga
(Index) Record
Addr. AGC | Record
: I4A ch 100 Chaiacters )
: \/ \/ \|/ g
d 12 Pos 6 Pos 8 Pos

SELeeEeeaaaEL 0006 00eweeaae®L 0060023 34455667788990011223 34455667 7889900
112233445 56677889900112233#&5 667788990?1l2233hh5566778899@?@@&@@@@&@%
¢ /i\ J
) , 1 T

Record Addr. AGC

2nd Sector Start

NQTES:

1. The above typeout is a typical example of the information sent
to core on a Read Op. with "Gate A of the I/A record" conditioned
by means of a jumper.

2. The Read Gate is off during most of the AGC. This blocks read
data and results in no bits set into FBR. The read translator
decodes "no" bits as 8/U's. Even parity 8/U's typeout as@
{center scored "at signs ").

3. The gaps ordinarily type out as H's; however, this is not
. extremely significant. They may type out correctly as any
combination of 4, 2 or 1.

4. The I/A and record typeouts both show the actual data written
- on disk. The I/A in the model shows that cylinder 03 was read.

5. The addr. AGC of the second sector is displayed so that any
failure occurring near the end of first sector might be recognized.

DT 0023
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REFERENCE E

Read Head Map

This routine reads full track with addresses from each R/W head
at cylinder 03. On each read operation, the first five characters
of the read data in core are analyzed and the R/W head number is-
decoded. This information is then stored in a matrix (Head Map)
along with a record of any errors occurring on the data transfer.
If no error is detected, a digit representing the R/W head number
is stored in the map.

Meaning of the Symbols

= {Plag) invalid address

@ = no data transferred
t = read checks or parities
digit 0 through 9 = Head address actually read
Examples
01é3u56789 - Normal map ’
@123u56789 - No data XFerred when head O tried; all others OK.
- 012345%789 - Parities when head 6 tried; all others OK.

REFERENCE G
To Run The Bit Ring Test

1. Turn off 1311 start/stop switch.

2. Attach the following jumpers:
a. Al FO9F te Bl D2UR (Read Parity to S1 or SZ)‘
logic pages 05.05.22.1 and 05.14.30.1

" b. Al AlSE to Bl E36Q (MQU to Bit ring advance)
logic pages 05.06.10.1 and 05.20.20.1

c. Al A1SD to Bl E43F (MQL to A resets)
logic pages 05.06.10.1 and 05.32.10.1

3. Press 1620 start key.
{Continued)
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REFERENCE G {Cuniinued)

This routine resets the Bit ring to &y 1 proceeds o advance the bit

ring until 8 or Sy is sensed. The program counts the number of advance

pulses sent between Sl and 8, bits sensed,to determine where the

failure occurred.

Note: Correct operation is indicated if Ref., "Z" types after several
seconds.

REFERENCE H

To Run The Read Oscillator Test

1. Turn off the 1311 start/stop switch.

2. Attach a jumper from Al FO9F to Bl B44C. This connects Read
Parity to counter 000 - logic pages 05.05.22.1 and 05.15.60.1.

3. Turn on the C.E. clock gate switch.
4. Press 1620 start key.

: Adjusting The Oscillator

With the program looping, the osc, repetition rate will type out
periodically. Turn the adjusting screw on the SMS card at Bl D20
in very small increments until at least two typeouts indicate that
the oscillator is in spec.

Turning the screw clockwise decreases the time interval between
oscillator pulses.

For B Suffix 131ls (with two oscillators), after adjusting one

oscillator card, exchange the SMS cards at Bl D20 and 19 and

repeat the adjustment on the oscillator now located at D20. Both
oscillators will then be in adjustment., Turn Switch 2 on to Exit.

RBFERENCE ]
1. Turn on the Write Address and Compare Disable switches.

2. Press the 1620 start key.

REFERENCE K

You have told the processor that the carriage is not positioned
at cylinder 03,

l. Manually operate the detent and move the arm to cylinder 03.

2. Press the 1620 start key.
DT 0023
PN 2172366
EC 412531
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REFERENCE M

‘Return the 1311 to customer operating condl

Make sure:

1. All manual jumpers have been removed.
2. All operating switches are in their normal operating positioﬁ.
3. Remove the C.E. disk pac‘:k.v
4, Install machine covers, etc.
'REFERENCE N

The file failed to Read (no data transferred) from any head.
(See REF E for detailed explanation of Hz2ad Map.)

1
2.
3.
4,
5.

. 6.

8.

Press 1620 start key.

Do Ref. G.

If no Error typeoutk, press 1620 start key.
Do Ref, H.

If no Error typeouts, press 1620 start key.

Do Ref. D.

Compare the scan typeout to the error typeouts shown on
page 02.09 :

Note the number of the typeout which matches or most -
nearly resembles the typeout given by your machine.

Refer to Functional Fatlures listed by error number
on page 02.10 '

DT 0023
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REFERENCE N {Coni frued)

Scan Error Typoouts

000000000000000000000000000000000009000000000500000000000
0000000000000000000:000000000?000000000?000000000000000000000000000000
| | |

00000000000000000000000000000000000000000000000000000COOOOOOQOOOOOOOOO
0000000000000000000?0000000000000009000?000000000?000000000?000000000?
[ !

{Continued)
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REFERENCE N (Continued)

Functional Failures {possible causes of Read S

1.

i errors)

No data is read from the disk - there is no read amp output.
Only the lst AGC appears in the typeocut.

because the following are present:

This is possible

AGC gate, clock gate, osc

pulses, bit ring pulses, MUC counts, O/E tgr. flips and CPU

sync pulses are generated.
late as 8/uU's and typeout as B's,

possible causes:

a.

‘b,

c.
d.

No head selected

No signal gate

No read gate

Open coax or dead read amp.
No gap gate

Check for end I/A gate up solid

Check for AGC gate up solid

No AGC information or data has been

following failures:

a.
b.

No CPU syne

No read enable

O/E tgr. off solid

No phase A, B or C pulses
No clock gate

No sector start

End of record gate on solid

Group mark or WLR on solid

Functional reset up or down

NRF tgr. on solid
Gap gate on solid
Compare latch on solid

DT 0023
PN 2172366
EC 412531

solid

05
05

ca.

G5

05

05.

05
05

05

05.
05.
05.
05.

.25.10.1
.22.30.1
ca2.

33.20.1
33.15.1

.22.50.1

.22.60.1

22.10.1

.09
.09
05.08.
L1u
22.

2l.

22
30

.20.
.10.
30.
.10.
30,
1o.
.60,
.10.1
- 05.32.20.

transferred.

o e e b e

05.21.30.1
05.22.50.1
05.21.30.1

The lack of any bits in FBR trans-
Check the following

Check for the
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REFERENCE P
" Parity errors occurred on two or mors nesds
(See REF E for detailed explanation of Head Map,)

1. Press 1620 Start key.
2. Do Steps 1 through 6 of Ref D.

3. Compare the scan typeout to the error typeouts shownon Pages 02.12 and
02.13: note the number of the typeout which matches or
. most nearly resembles the typeout given by your machine.

4. Refer to Functional Failures listed by error number on
Pages 02.14 and 02.15.

NOTE: The scope simulator may he used in lieu of the

scope to check the items listed under Functional
Failures. o

(Continued)
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REFERENCE P  {Continusd)

Sean Error Typeouts

Error No.
1 15999591 1 501219591890111 5026500651110606610156605111600001115060510160
: 005111 590?819!999851 1 14989919;!#99051 i 160996191 599?519191@@‘@1 5600511 ‘l)

m......—_

C0CaCa2a0n; SeaNEe@aaL 0050823 Eh55€6§/38 98 Eu55561788&990
2. +ta2335h5 %7389990+1%2333b55€6?7 9990+1e233 45 %73899aamaﬁaxmﬂaa?

3 mE£$£F£“€E£EFFoooooooooooooogooooooooogooooooooooooooooooogooooooooogo
. ooooooooo?ooooooooo?ocaoooooo?ooooooooo?ooooooooo?ooooooooo?ooooooooe?

g,  C@@@7SHEET SRk mBy EEEEETIETEG006002334455667 7868990011223 3445566778599
: 001122334&556677889900112233#&55667788990&?&&&&@&000601h04601233kh5566

FIPAEREEALEIF (@20 3040 5860 765699 0P 16920 18 e 156076 8e9@0
RS EEER

FRARRCREEER0®
7. @102@33‘0@5@6@7@8@9@®19233@46@5@6@7@8@9@%11@2@3@’4@5@6@7@%3 ’ )

L CERRRRREEEEEH 08 asﬁmgaxoazsaaum5%6%788998091&2&&@&%5%6% 889
8. 91%283@&&5*6%788993091mz&sgam5m6x788998091&283@&%5&&%7 aafaﬁaéaaagg%
: i

Z

(Contlpued)

DT 0023
PN 2172366
EC 412531



- 092,13
REFERENCE P (Continund)

Scan Error Tyvpeoutsn

Error Nc.

10.

11.

12.

4.

15.

16.

17.

. fereRsEEeeasL00
1 122334’45566778899001 12233445 566778899001 i 2233##55667788990@98

;Z 2&%#%#%%&%993&&
%57-:: 93 77?—7@@1%@@@@@@@@@

024150025 10241600028 Fo2E HE 092F #921%50923
mﬁfoeyfrﬁﬁegsumaswscﬁu@w 28 | '

@W’. @5@a5400060 AEARRARARR: T SN g s e
[ lssgsggsﬁgzammss%ﬁssb zégmuoooem ﬁ??—;;

W%mm@m‘ﬁmﬁf A

%a@@e@@@tﬁ Teot+19999%222L4508611778899003
35855237-7-&{13@11225 888991 zezzzss’ézéggd 90335988«%5523 W

Wuooosm@wmmz33u45566778899001 1 2233'#4556677889900
1 12233hh5+6%7@8 AR

fereeeEEEEEs2 000 600&&&&aa&@h00600233&“556677889900112233&&556677889900
l12233hh5566778899001122334&556677889900112233“#5566778&?909ﬂaa§§§ﬂﬂﬂ3

00600233445566 889900112233&&556677889900
60 0eeaaaaa@l 3344556677 9@066€§?

20006 0ceareaea@l 006002 3344 55667788990011223344556677889900
FeRERE®

CRARERRGREE®
n 2233&‘&5566778899001 i 2233#‘&5566778899%1 1 2233‘»&1&5566778899@@@1\

(‘Continued) : l, IS b
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REFERENCE P (Continued)

" Functional Failures (possible causes of i JeEn errors)

Check items listed under Error No. corresponding to Error
typeout number shown on previous pages.

NOTE: Either Scope or Scope Simulator may be used (See Ref. D).

ERROR NO. POSSIBLE CAUSE REFER TO LOGIC PAGE

1. Check for following error conditions occurring during the
-record portion of the sector.

a. Solid addr. compare gate - 05.15.70.1
b. Write strobe on (Bit ring C) - 05.12.60.1
¢. Counter 003 or 004 gate MAR - 05.15.60.1
d. No standard read data ‘ - 05.12.10.;
2. Even FBR B bit on solid - 05.12.10.1

A similar typeout would be given for any bit of either FBR
(0/E). Note that extra hit is present even during the AGC's
when no read data is gated.

‘3. No AGC gate 05.22.10.1

(5.08.30.1

4. O/E trigger failing to [lip
" a. No O/E tgr. advance
b. O/E tgr. on solid

5; Address AGC is too short.

Set counter 8-10 -pulse missing - 05.15.30.1
6. a. No standard read data - 05.12.90.1
b. Count 060 latch failing to set - 05,15.40.1

NOTE: 1If the count 00C latch fails to set, the high order triggers
: in MUC will turn on erroneously with the set counter to 13
pulse. Since MUC must count down to zero to turn off AGC
- and turn on the read gate, no data will be read.

7. No Even Standard read data - 05.12.90.1

8. Even Read translator B bit up solid - 05.11.20.1 ‘
" Any bit of either translator (0/E) would give similar typeout.
" NOTE: When 8 or 4 bit is up solid, typeout appears to be normal
’ during AGC. This happens because the failure is masked
by the 8/4 bit combination,

(Continued)
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g.

10.

1L,

12,

13.

14,

15.
16,

17.

02.13

{Continued)

AGC disable on solid - 05.22,20.1
NOTE: Read data is scrambled during address and record.

One "read bit latch" failing to latch - 02,33.20.1
(This trouble applies only to 1311's with two oscillators.)
Note that failure pattern may be consistent for several
characters. -

Missing address gate - 05.22,10.1
Presence of all bits during record AGC shows that the read
gate failed to go off after the I/A. Record gate is coming
up early (at beginning of address instead of beginning of
record). This also causes end of record to come up early as
seen by the location of the AGC for the second sector.

a. No end I/A gate - 05.22.60.1
b. No I/A gate - 05.15,70.1
c¢. Counter 000 latch failing to latch - 05.15.40.1
Presence of all bits during record AGC shows that the read

gate failed to go off after the I/A,

Oscillator out of adjustment -

Branch to oscillator test routine. (49 00516)

AGC information is correct but record and possibly address
data are scrambled. Format is OK.

Read bit trigger faiiing to set - C2 ,33;20.1
(This trouble applies only to the 1311 with two oscillators.)

Functional reset latch failing to latch - 05.32.20.1
Trigger 30 set failing to latch - 05.08.10.1
a. No record gate - 05.15,70.1
b. No end of record gate ~ 05.22.60.1

Read data in first sector is correct. Fallure occurs during AGC
of second sector since record is not terminated properly.

 REFERENCE R

To Run Select Lock Test

10‘ ’

Attach a jumper from Al CI7L to Bl DI4C. Leave this jumper
on till the end of the test (Ref. M). This connects MAR 8 bit
10 THOU to select lock reset. - logic pages 05.06.30.1 and
C2.33,05.1, :

’ (Continued)

DT 0023
PN 2172366

EC 412531



02.16
Continued (Ref. R)

2. Install "scratch" packs on ail modules ;

3. Turn on 1311 start/stop switch on all modules being tested,
4, Press 1620 start key.

Interpreting the Module Select Lock Map

This routine checks for a multiple module select condition. The
"one" indicates that a Select lock occurred, the "zero" indicates
correct operation. The map will consist of from two to four
characters depending on the number of modules being tested.

(EXAMPLE)
MAP PROBLEM
0123 (Module No.) This example indicates
1101 that Module 2 is always

being selected (erroneously).

Interpreting The Head Select Lotk Map

This routine checks for a multiple head select condition or a
missing head select. The "one” indicates that select lock occurred,
the "zero" indicates correct operation. See examples on following

page.
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REFERENCE R {Continued)

T - T Y R Y S I - N 1=~

EXAMPLES
MAP PROBLEM: Some Head Select Is On Solid.

1 2 3 4 5 6 7 8 9 (HEADPOSITION)
111111111 YO
01 1 111111 Y1
101 111111 Y2
1101 11111 Y3
111011111 v
1111001111 5
L1 1110111 Y6
11111 3011 Y7
111111101 Y8
111111110 Y9

PROBLEM: HAR Decode failure; No Input To:

100 00O0OTG 0TG OO - BIC36L, B1D35C or BLC37F
01 0000G0GO0GO0 D - BID37H, B1C37F or BL D37A
0010000000 - B1D37F, B1D36F
0 001000000 - B1C36D, BIC3GH or B1D36A
0 00010000 0 - B1D37C, BID3SF
0000010000 - B1D37B, B1D35L or BIC37D
0 0000O0TLOGO O - BIC36Q, BIC370 or BLD3GC
0000000100 - BIC36C, BID36B
0 000000O0G 010 - Bl D37Q, BLC37C or BID36L
00000 00O0GO0GO01 - BLD35B, BLC37H

See logic 05.25.40.1
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'REFERENGES .

l.-- Pull the write-erase safety card at Bl Bi3.
2. Press the 1620 start key.

REFERENCE T

1. Pull the Read~Write "And" card at Bl C09.

2. Press 1620 start key.

R:EPERENCE U
1. Repiace the R/W "And" card pulled at Ref. T (BIC09).
2. Pull the AC-DC safety card at Bl C06,

3. Stop and start the 1311 to restore the carriage.
4. Press 1620 start key.
REFERENCE V

‘To Check Spindle Speed

1o Attiach the following vjumpers:

a. Al FO9F to Bl B27D (read parity to gated index)
logic pages 05.05.22.1 and 05.21.10.1

b. Bl B26Ato]pin (gated index every revolution)
' logic page 05.21.10.1

c. Bl E32Q to Jpin (conditions resets)
' : logic page 05.32.10.1

2. Press 1620 start key - program will count index pulses for
one minute, then typeout the R.P. M.
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REFERENCE ¥

To Check Head Alignmard

1. Install C.E. disk pack.

-2, Attach a jumper from Bl A3lG to | pin. This blocks the End of
Record Gate and prevents an early disconnect from the read
operation. ‘

This step allows for a more stable scope display.

3. Scope the output of the high level amplifier - sync on gated index.

4, Press the 1620 start key - the machine will start reading head 0
on Track 35. '

‘5. Display approximately two sectors (500 us/div).

6. Loosen the clamps and adjust the arm adjusting screw for the
selected head until the read envelope shows definite nulls
(points of zero amplitude). See the C.E. Reference manual for

~ details. ' ' '

7. Turn switch #2 on, then immediately back off to select the next

: lower head in physical sequence: i{.e., 0, 3, 4,7, 8,1, 2,
5,6 &09.

REFERENCE Z

1. Remove all jumpers.

- 2. Restore all switches to their normal (Read Sector) positions:
i.e., Write address and compare disable off, C.E. panel switches
off, Start/Stop Switch On.

3. Press the 1620 start key.
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ERROR NUMBERS ROUTINE PAGE NUMBERS
010 - 015 BIT RING 03.02

020 - 021 OSCILLATOR 03.03

030 SCAN 03.04

100 CONTROL 03.05

110 -115 1620 FILE INDICATOR 03.06

' RESET

120 - 123 BRANCH NO GROUP MARK 03,07

130 - 138 READ I-CYCLE ENTRY 03.08 - 03.09

140 - 147 FLIP MUC TRIGGERS 03.10 - 03.11

150 - 155 - NORMAL FILE INDICATOR  03.12

. RESET _

160 - 168 READ HEAD MAP 03.13 - 03.15
170 - 173 SELECT LOCK  03.16

180 - 182 SPINDLE - SPEED 03.17

200~ 204 WRITE I-CYCLE ENTRY 03,18

210 - 214 BLANK TRANSFER 03.19

220 WRITE/READ DATA TRANSFER 03.20 - 03.21

230 - WRITE HEAD MAP 03.22

240 - 242 COMPARE LATCH - RESTORE 03.23

‘ , - ADDRESSES

251 - 256 READ SECTOR 03.24

260 -261 SEEK , 03.25

270 -274 GROUP MARK CONTROL 03.26

280 -287 FORCE ERROR LATCHES 03.27

03.28



03.02
ERROR 010

Bit ring Sg failed to turn on. It should e furned on by Reset AS,

Turn on Switch 1 and push Start Key for two instruction loop

which will continue to try to Reset Bit Ring 5, on for scoping.
See logic 05.20.40.1

ERROR 011

Bit ring S;, A, Sy or 1 failed to turn off.

Check for faulty trigger card or missing Adv. 2 pulse.
See Note.

See logic 05.20.40.1

ERROR 012
_Bit ring failed to advance correctly. See note.

Compare the number of advance pulses sent (See typeout) to the
statements below:

Sent 02 ADV Bit ring B or 2 failed to turn off,
Sent 03 ADV Rit ring C or 4 failed to turn off.
Sent 04 ADV Bit ring W or 8 failed to turn off.

See logic 05.20.40.1
ERROR 013

Bit ring 8y, 8, 4, 2 or | failed to turn on. See note.
Check for faulty trigger card or missing Adv. | or Adv. 3 pulse.
See logic 05.20.40.1

ERROR 014

5}, or S, failed to turn on after six advance pulses were sent. See note, A
Check the output of the bhit ring triggers to determine the last trigger
set. Faulty circuit should be the last trigger set or the following
stage.

See logic 05.20.30.1

ERROR 0}5

Bit ring W, C, B or A failed to turn on. See note.
Check for faulty trigger card.
See logic 05.20,30.1

NOTE: Push Start Key. The Program will go i{nto a loop which resets
(Scope Loopland sends advance pulses to the Bit Ring.
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ERROR 020

Counter Zerc is failing o teon on.

See Note below. See Logic 05.15.60.1. ;
(A misplaced jumper may also cause this ervor - check
jumper location)

ERROR 021

Counter zero is on solid. See note below.
See Logics 05.14.10.1 and C2.33.20.1,

- NOTE: . To Scope, turn on the clock gate switch on the 1311
{Scope Loop) CE panel. This causes the oscillator, bit ring, and
~MUC to run, They may now be scoped. The CPU
need not be running at this time.

After correcting trouble turn CE clock gate switch off
(to reset Bit ring), then back on, Push start key.
Turn Switch 2 on to exit from routine. .

- C.E. CLOCK GATE 1 o COUNTER 000 TO
SWITCH ON AT CE —{ OSC. RING f[—| MUC |—=READ CHECK
PANEL | |

OSCILLATOR TEST
DT 0023
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ERROR 030

Hang up condition occuired during “ead Mook opsration in the
Scan routine. :
{Check for proper location of the jumper installed at REF D.)

As long as error is present {Failure to get file exit) the machine
will stay in a loop. The error typeout can be suppressed by
turning on Switch 1, however, because of the type of error, the
'CE must press Reset and Release Simultaneously each time he
wishes to execute the loop. See ILD 04.02
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ERROR 100*

An illegal operation failed to stop the 1620 clock, The instruction,
36 PPPPP 00708 (MQ = 8), should stop the clock causing a program
hang up condition,

See logic 05.06.10.1

Turn on Switch 1 and press Start Key. The Program is now in a
two instruction diagnostic loop. Scope the failing circuit,

* NOTE: - If Select Lock Light is on at this time, insert and
branch to select Lock Test.
(49 00556)
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ERROR 110

:Address check indicator (36} fatled to reset, See Note helow,
See logic 01.25.17.1

ERROR 111
‘Wrong length Record/Read back check indicator (37) failed to reset.
‘See Note Below.,
See logic 01.25.17.1
ERROR 112

Cylinder overflow indicator (38) failed to reset. See Note Below.
See logic 01,25,17.1 '

ERROR 113

Any Disk Check indicator (39) failed to reset. See Note below.
‘See Logic 01.05,17.1

ERROR 114

Read check indicator (06) faiied to reset. See Note Below.
See logic 01.81.45.1 and 04.30.30.1

ERROR 115

Write check indicator (07) failed to reset. See Note below.
See logics 01.81.45.1 and 05.30,30.1

NOTE: One or more Error Typeouts have occurred. Turn Switch 1 on.
Push Start Key. The Program will go into a Diagnostic Loop
attempting to reset all of the above indicators. Scope the
failing circuit. After correcting trouble turn Switch 2 on to
exit from loop. Push start key to continue.
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ERROR 120

CPU erroneously branched on & group Aark. Ses
See logic 01.63.50.1

ERROR.121

" CPU failed to branch on a zero. See Note Below,
See logic 01.63.50.1

ERROR 122

CPU failed to branch on a seven. See Note Below.,
See logic 01.63.50.1

ERROR 123

CPU failed to branch on a Record Mark. See Note Below.
See logic 01.63.50.1 .

NOTE: One or more error typeouts have occured. Turn Switch i
- on. Push Start Key. The Program will go into a
Diagnostic Loop to INTERROGATE the above indicators.
Scope the failing circuit.
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ERROR 139

~aration

Hang up condition oot dg o
being executed is an iloosl Op
{to I-cycles). The progrom wili

o to allow Hingle
Cycling through File Load Cycles. See hNote on following page.

Check for ~-S File Exit _
See logic 05,07.30.1 and ILD pages 04.01 & 04,02.

ERROR 131

1620 clock is being stopped erroneously. Check for -S Clock
Stop (should be plus). See Note on following page.
: See logic 05.06.10.1

ERROR 132

‘Hang up condition occurred during File Control Cycle of a Read
operation with a sector count of 000. Switch thousand and Sector
test gate should turn on File Exit latch. Program will remain

in a diagnostic loop. See Note on following page. '

Check for +Y FC File Exit
See logic 05.07,20.1 and ILD page 04.02

ERROR 133

Machine failed to exit from a Seek (to cycle 03) operation.
Program will remain in a diagnostic loop. See Note on following

page.
Check for missing -Y Promised Exit
See logic 05.07.30.1
ERROR 134

The carriage went to positive stop on a Seek to cylinder 00.
See Note on following page.

Check for following failures: , ‘

l. -Y counter 000 off solid -05.15.60.1

2. One or more MUC triggers on solid -05.15.40.1
‘After correcting trouble push 1311 start/stop to restore carriage. .

ERROR 135

Busy latch failing to reset. Reset normally occurs when +S 15 MS
goes plus after the detent seats. See Note on following page.
Check for down level on +Y File Not Ready
See logic 03,.06.10.1
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PN 2172366
EC 412531



ERROR'136

]

Carriage will not seek past cyclinder 0.
a seek to cylinder 03. See Note. Chack four
on solid. '

sttempted
- sounter 000

Sge logic 05.15.60.1
ERROR 137

Machine failed to turn on Exit latch on an Address Check. See Note.
See logic 05.07.30.1

Check following possible causes:

1. No gated sector.

2. No gated index.

3. NRT tgr. fails to set.

4. No Addr. Cyl. check,

S. File reset up solid.

6. No selected pre-sector or sector,

ERROR-138

Machine fai’led to turn on Exit latch on a Read track operation. See Note.
. Check for missing -8 End track '
See logic 05,30.10.1

NOTE: - " Turn on Switch 1. Push Start Key. (If Ref Ztypes, remove
(Scope Loop) jumpers that were installed and push start key again.)

' You have entered a two instruction routine which follows
each of the above errors. It is built into the program to
allow the repeating of the failing instruction. Because all
of the eirors on this and the preceeding page are Hang Up
Type Errors, it will be necessary to push the Reset and
Release keys simultanously, then the start or single cycle
key to repeat this routine. After correcting trouble turn
switch 2 on to exit from routine. Push start key to continue.
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ERROR 140
The carriage went to positive stop on o oesk bo oviinger 9,

See Note on following page.
Check for the following failures:

I. MUC 1-2 trigger failed to turn off (AC reset). -05.15.40.1

2. The set gate failed to come up.

3. No count track pulses.

4, Busy latch failed to set. -C2.23,02.1
ERROR 141

The carriage went to positive stop on a Seek to cylinder 02. See
Note on following page. Check for MUC 2-4 trigger failure to
turn off when MUC 1-2 turned on (AC inputs).

See logic 05.15.40.1

ERROR 142

The carriage went to positive stop on a Seek to cylinder 04, See
Note on following page.

Check for the following fatlures:

1. MUC 4-8 trigger failed to turn off when MUC 2-4 turned on
{AC inputs).
2. Set gate up solid.
3. Count 000 latch failed to reset.
’ See logic 0,.15.40.1

"ERROR 143

The carriage went to positive stop on a Seek to cylinder 05. See
Note on following page. Check for MUC 8-10 trigger failure to
turn off when MUC 4-8 turned on (AC inputs).

: See logic 05.15.40.1 '

-

ERROR 144

The carriage went to positive stop on a Seek to cylinder 10. See
Note on following page. Check for MUC 16~20 trigger failure to
tarn off when MUC 8-10 turned on (AC inputs).-

See logic 05,15.40.1
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ERROR 145

The carriage went o positlve stop on a desl (v
See Note. Check for MUC 32~40 trigger fallure o |
when MUC 16-20 turned on {(AC inputs).

See logic 05.15.40.1

ERROR 146

The carriage went to positive stop on a Seek to cylinder 40.
See Note, Check for MUC 64-80 trigger failure to turn off
when MUC 32-40 turned on (AC inputs).

See logic 05.15.40.1

ERROR 147

NOTE:

Phe carriage went to positive stop on a Seek to eylinder 50.
See Note. Check for MUC 128-100 failure to turn off when
MUC 64~-80 turned on (AC inputs),

"~ See page 05.15.40.1

A Two instruction Routine following each of the errors

" {Scope Loop) on this and the preceeding page is built into the

program to allow repeating the failing instruction.
Push the start key to enter this Routine. Because all
of the above errors are hang up type errors, it will
be necessary to push the reset and release keys
simultanously, then the start or single cycle key to
repeat this routine. Turn on Switch 2 to Redevelop
error. After correcting trouble push 1311 start/stop to
restore the carriage. Push start key to continue.
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ERROR 150

Sme Wote.

Address check reset failed {(Head track .
n or missing

Check for track gate latch failing v tun
track start pulse.
See logic 05.30.20.1
ERROR 151

Overflow check reset failed (track Op.). See Note,
See logic 05.30.20.1

ERROR 152

WLR/RBC reset failed (track Op.). See note.
See logic 05.30.20.1

ERROR 153

Address check reset failed (Sector Op). See Note.
: See logic 05.30.20.1

ERROR 154

————

Overflow check reset failed (Sector Op). See Note.
See logic 05.30.20.1

-

ERROR 155

WLR/RBC reset failed (Sector Op). See Note.
See logic 05.30.20.1

NOTE: . Turn Switch 1 on and push Start Key for two instruction
(Scope Loop) Scope Loop.
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- ERROR 160

The file failed to read good 4
shows that 2 or more of the 10 {/W heads
any data and the remaining heads had pariti
on and push start key for Scope Loop.
Check for the following error conditions:
I. Read oscillator running continuously -(2.33.20,1
2. 1/A record gate on solid -05.22,50.1
If failure is neither of the above items Branch to REF D.

See REF E for detailed explanation of Head Map.

- ERROR 161

Miscellaneous read failure paitern. Push start key. If this error
types again start test over. Failure should fall out under different
error number with high probability.

ERROR 162

The Head Map shows that 2 or more of the 10 R/W heads failed to
transfer any data and the remaining heads read good data (no
parities). This indicates a Head Address Reaister failure,
Compare the Head Map typed out to the statements below:

HEAD MAP CIRCUIT FAILURE
. 0@2245@779 Solid HAR Not 2 Bit
2, @323e@878@ Solid HAR 4 Bit
3. 10@1456@69 ' Solid HAR Not 4 Bit
4, 00@@455@Q@9 ~ Solid HAR 8 Bit
5. 0123@5678@ Solid HAR Not 8 Bit

- See logic pages 05,25.30.1, 05.25.40.1 and ILD pages
06.03 and 06.04.
Push Start Key. The typewriter will ask to loop on a
single head or all heads. Turn Switch |l on, Insert
the desired head selection character. Type RS. Scope
the falling circuit. If Swiich 1 is off the typewriter
will type the address and first part of the data read.
Turn Switch 2 on to exit from loop.
See RET E for detailed explanation of Head Map.

ERROR 163

File failed to read correctly {parity) from one head, All other heads
read correctly. Branch back to beginning of test (00500). If
trouble appears solid, bring in the second core load (Branch to 00532),
~ {This will rewrite the addresses and data on Track 3.)
{Continued)
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Mter test is somplersd, v o
test over, If troubic
pack (cause unknown}; if trou!
damaged - change disk packs.

If DT 0023 has never been run on this pack, errors may occur
-on the first pass of the diagnostic - possible cause - bad
data on cylinder 03. ‘

e

. the disk pack may be

 ERROR 164

File failed to read sequentialiy from heads 9-0,
Head Addr. Register (HAR} or HAR decoding eircuit is failing.
Compare the Head map typeout with the failure maps shown below.

EXAMPLE: HEAD MAPS CIRCUIT FAILURE
1, 5678956789 Solid HAR 1 Bit

2, 0123401234 Solid HAR Not 1 Bit
3. 0133056885 Solid HAR 2 Bit

Push Start key. The typewriter will ask to loop on a single head
or all heads. Turn switch 1 on. Insert the desired head
selection character. Type RS. Scope failing circuit. If switch
.1 is not turned on, the typewriter wiil type the address and

the first part of the data read. Turn Switch 2 on to Exit from loop.
See logic pages 05.25.30.1, 05.25.40.1 and ILD pages

06.03 and 06.04.

See REF E for detailed explanation of Head Map.

ERROR 165

‘File failed to Read (transfer any data) from one head - all others OK.
The Head map typeout indicates the failing head position with an @.
Press 1620 start key to put program into a diagnostic loop which will
select and read from the failing head. Turn Switch 2 on to exit from
loop.

See REF E for detiailed explanation of Head map.

ERROR 166

R/W heads failed to load to the disk surface 15 sec. after the 1311
_start/stop switch was turned on. This normally takes place during
the power-on seek.
‘Possible cause: Latch magnet not energized or excessive "slop" in
the head loading linkage.

See logic C2.13.10.1
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ERROR.167

The carriage failed {0 Sesk o ovlinder 07
push start key for scope loop.
Check following possible causes:

1. No Set counter 1-2 or 2-4 pulse , =05,.15.30.1

2 . NO gate MAR tO MUC "”05 01501001

3. No home Seek gate v ~05,07.20.1 _
ERROR 168

The machine is unable to decode the address read from disk. This
is probably caused by incorrect read format.

Press start key. The typewriter will ask to loop on a single head

or all heads. Insert the desired head selection character. Type Rs.
If Switch 1 is off, the typewriter will output the first part of the

data read; If Switch 1 is on, error typeouts are bypassed. Scope
the failing circuit.

EXAMPLE HEAD MAP CIRCUIT FAILURE .
3555535355 | Missing Set Counter 4-8 pulse

(logic 05,15.30.1)

See Ref E for detalled explaziation of head map.
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ERROR 170

Write Erase circuit twrned on Seloet Pecr . Beniace the carvd pulled
at BIB13. Scope as noted beiow.

ERROR 171

Read and Write gate "And" turned on Select Lock. Replace the
card pulled at BIC09. Scope as noted below.

ERROR 172

AC-DC Safety circuit turned on Select Lock, Replace the card
pulled at BIC06 and scope the failing circuit in the DC (CPU not

running) condition. After correcting trouble, push start key to
continue,

ERROR 173

Multiple Modules Selected turned on Select Lock. Refer to
Module Select Lock map at Ref R. :

NOTE: 1. First core load: no scoping loop is provided.

(Scoping loop) Scope the failing circuit in the DC condition.
After correcting trouble, push start key to
continue,

2. Second core load: push start key for ccoping loop.
After correcting trouble, turn switch 2 on to exit
from loop.
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ERROR 180
Index is failing to come up.

See logic 05.21.10.1
Check jumper location. (A misplaced jumper will also

cause this error)

ERROR 181

Disk array is running too slow. Check for bad spindle bearings,
slipping belt or dragging brake. Check frequency of the input
power. Note that motor may be 50 or 60 cycle - be sure that
proper pulley is used for the input frequency.

ERROR 182

Disk array is running too fast. Check frequency of input power.
Note that motor may be 50 or 60 cycle - be sure that proper pulley

is used for the input frequency.
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ERROR 260
Machine failed fo Exit from a Write secior operation (Sector

~ count = 000.) See Note.
See logic 05.07.30.) and ILD page 04.02

ERROR 201
Machine failed to Exit from a Write Op. with an Address Check.
See Note, ,
' See logic 05,07.30.]1 and ILD page 04.02.
ERROR 202

Machine failed to Exit from a Write track Op. See Note.
See logic 05.07.30.1 and ILD page 04.02

ERROR 203

Machine failed to Exit from a RBC full track Op. See Note.
See logic 05.07.30.1 and ILD page 04,02

ERROR 204

Machine.failed to Exit from a Read Full track Op. with WLR checking.
See Note.

See logic 05.07.30.1 and ILD page 04.02

NOTE: A two instruction routine following each of the above errors
{Diagnostic 1is built into the program to allow repeating the failing
Loop)’ instruction. Push the start key to enter this routine. Because
all of the above errors are hang up type errors, it will be necessary
to push the Reset and Release keys simultanously, then the
Start or Single cycle key to repeat this loop. Toredevelop
error, turn on Switch 2. '
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ERROR 210
One or more bit lines in the write translator 15 By, :
The CPU attempted to write only the 81 and 8y Oﬂ by sending
8/4 bits (@) to the file. This combination is blocked by the
write translator and normally sets no bits in FBR. Any bit
erroneously set into FBR will be written on disk {possibly, along
with the 8/4 bits should this combination fail to be blocked).
Note, on the Read Op. the no bit combination from disk is
converted back to an 8/4 @) by the Read translator.

If the read field consists of variable, valid data, then the write
operation must have failed to write on disk.

The typewriter will ask for a character which will be written on
disk and read back to assist in diagnosing the failure. To

isolate the trouble, analyze the bit configuration of the read
field typed out.

For'a Scope Loop:
1. Turn on Switch 1, ,
2, - Type digit which the program will attempt to write and read.
3. Type RS. ,
4, To type in new digit, turn Switch 1 off,
5.. To exit from routine turn Switch 2 on. 7Type RS.
‘See logic 05.11.10.1
ERROR 211
Writing even parity failed to turn-on Write Parity check. Turn on
Switch #1 to enter write loop. Push start key.

; o See logic 05.30.30.1
ERROR 2]2
Reading even parity failed to turn on Read Parity check. Tum on
Switch #1 to enter read loop. Push start key.
See logic 05.30,30.1
ERROR 213
Even serial FBR data picked up a bit writing blanks (8; & S3)
on disk. Error bit is typed out, Typewriter will call for a test
digit to help diagnose the trouble. For scope loop turn on Switch |,
~ enter Digit, RS. The program will attempt to write then read that
digit. To enter new digit, turn off Switch 1. To exit from routine
turn Switch 2 on.
See logic 05.12.80.1
ERROR 214
Qdd serial FBR data picked up a bit while writing blanks (Sl & S3) -
on disk, Error bit is typed out. Typewriter will call for a test
digit to help diagnose the trouble. For scope loop turn on Switch 1,
enter Digit, RS. The program will attempt to write then read that
~ digit. To enter new digit, turn off Switch 1. To exit from routine
turn Switch 2 on. Type RS. :
See logic 05.12.80.1
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ERROR 220

An error occurred during write data transfer. The matrix typeout

(See example below) summarizes the errors occurring during a Write
track, Read track, and Compare loop. This routine writes nine

2100 character records; each record consisting of one of the charac-
ters shown in line 1 below. The data is read back and compared to write data.

Wx:/Rd Data Transfer
(Error Matrix)

12480t tat Line
W 000000000 Line
E 011111001 Line
0 011111001 Line

R 011111011 Line
X 022221111 Line

data written and read

il

summary of write checks (W)
summary of Even Parities (MBR E)
summary of 0dd Parities (MER O)
summary of Read checks (R)
sumary of Compares (X)

EXAMPLE

NS WN

(L I A I

i L——Brrors when data = f-__
Errors when data = 0
Errors when data = 1
Legend:
0 = Correct Operation
1 = A check, parity, or unequal compare in CPU,.
2 = Compare operation omitted.

After typing out the error matrix, the typewriter asks for a test
digit. Key in one digit and press the release/start key. The
machine will now generate a 2100 character record from the digit
kéyed in, Write track and Read track (Hd.O). The first part of the data is
then typed out(See example below) to assist in diagnosing the problem.

EXAMPLE
KEY IN WR-RD DIGIT 1RS
08252 EVEN ODD RD CK WIN 11 RTN 111118888888888888888888888888888888888
8 :
KEY IN WR-RD DIGIT 2RS
08252 EVEN ODD RD CK WIN 22 RTIN 22222 bbbt i bbb H - b b i i b b e
L
KEY IN WR-RD DIGIT URs
08252 EVEN ODD RD CK WIN 44 RIN uuuyuy888848
i
KEY IN WR-RD DIGIT 8 RS . e
08252 EVEN ODD RD CK WTN 88 RTN 88888ROGLGHGOGNGHOLNGGLONOGLOGOTLGARGNAT
4 ‘

{Continued)
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.ERROR;2 20 (Continued)

In this example 4 different test digits were keyed in (one at a time),
1, 2, 4 and 8. The output shows that only the first five characters

. of each record were written and read back correctly; this corresponds
to the five characters placed in the address location. The failure
seen here apparently is caused by losing format control after the I/A,
thus the record (and record AGC) are incorrect. If your typeout
matches this example, check for a missing "set counter 16-20" pulse.

Scope Loop:
i. Turn on Switch 1. "
2. Type digit which program will attempt to write then read.
3. Type RS.
4, To enter new digit, turn switch 1 off.
§. To exit from this loop turn switch 2 on.
See logic 05.15.30.1

- Character Coding:

1620 ~—» Write Xlator —=»-131] ~——— Read Xlator —# 1620

)

C C82 C
j B82—— F
c82 () A82 c82 (3
F82 (‘7 CBA82 rg2 (P
‘C84 C c84
‘F84 : B F84

DT 0023

PN 2172366

EC 412531



03.22

ERROR 230
Or;e or more heads failed to write correctly.
Scope Loop:

l. Turn on Switch 1.
2. Push Start Key.

See logic C2,30.05.1

DT 0023
PN 2172366
EC 412531



ERROR 240

-Read Back Check indicator was tumed on b :
‘equal (Rd/Wr data compared equal in 1620 core i
transfer routine).
:Check for compare latch failing to set or failure @f 13!1 Compare
“"And" circuits. See Note

See logic 05,21.30.1

ERROR 241

"WLR/RBC indicator (37) failed to turn on with either a Wmng
Length Record or Read Back Check error.

Check for a solid WLR/RBC reset. See note.

| See logic 05.30.20

ERROR 242

"RBC indicator (37) failed to turn on in a Read Back Check operation
‘with unequal data. See Note.
See logic 05.21.30.1

Also, the RBC Op. may be termi,nating too early (before any unequal
data is compared). '
.Check for a missing pulse, set counter 64-80.

See logic 05,15.30.1

NOTE: 1. Turn on Switch 1.
(Scope Loop) 2. Push Start Key.

Dr 0023
PN 2172366
EC 412531



03.24
ERROR 251,

Address cheack cocurisd

NEE ERENEY e e W L s “v

Check the following possipie causes: ogles

l. No counter 000 through 004 gate #AR “$5,15.,60.1

2, 1/A gate failing to turn off , ~05,.15.70.1

3. No compare sample gate -05.21.30.1

4, 1/A skip check latch ON solid -05.21.30.1
ERROR 252

Failed to transfer one complete record {100 characters)

on a Sector Read Op. (Data is located at 15000 in core).

The operation may be terminating early because counter 000
comes up too soon during the record.

Check for missing pulse on "set counter 32-40" or "set counter
64-80". See Note.

. See logic 05.15.30.1

Also check for transferring more than one sector.

ERROR 253
File encountered an incorrect address on a Sector Read Op.,
but failed to give a "No address compare" error. See Note.
See logic 05,21.30.1
ERROR 254
Address check occurred in a 21 sector Read operation. Scope
output of hiah level amplifier. See Note.
’ See logic C2.33.20.1
ERROR 255
Failed to transfer 21 complete records on a 21 sector Read Operation.
Scope output of high level amplifier. See Note. ‘
See logic C2,33.20.1

ERROR 256

Address compare occurred in a 21 sector Read operation, Addresses
should be 00600 through 00621. Scope output of high level amplifier,
See Note. ‘ : '

’ See logic C2,33,20.1

NOTE:; i. Turn on Switch 1.
(Scope Loop) 2. Push Start Key.

DT 0023
PN 2172366
EC 412531



ERROR 250

:Carriage failed to detent on a Seek operation. JETH Btart/Stop
to reset the carriage. Press Start to redevelop srror. Scope the
failing circuit,

ERROR 261

Check to see if the carriage is at cylinder 010, If it is, this
indicates that the CPU cannot indirect address the P~ field of

a Seek instruction; if it is not, the carriage failed to seek
correctly. (The program checks the CPU for indirect addressing
and will not use the feature if it is not installed,) -

ERROR. 262

The carriage failed to seek to the correct cylinder. The typeout
indicates the cylinder used in the Disk Control Field as well
as the cylinder (decoded) where the carriage actually detented.
Push start key to redevelop error. :

DT 0023
PN 2172366
EC 412531



03.26
ERROR 2710
Group Mark latch ia RS I ATTATRETT ST R LT 03 W vt

read from disk. See Note.
See logic 05,30,.10.1

ERROR 271

Group mark latch failed to turn on with an odd group mark
read from disk. See Note.
See logic 05.30.10.1

ERROR 272

End of Record Group Mark failed to come on., See Note.
See logic 05.30.10,1

ERROR 273

WLR/RBC reset failed with late cycle Group mérk (Sector Op.
with WLR check). Check for solid EOR group mark. See Note.
See logic 05.30.20.1

ERROR 274

WLR/RBC reset failed (RBC Op. with correct data). See Note.
See logic 05,30.20,1

NOTE: 1. Turn on Switch 1.
(Scope Loop) 2. Push Start Key.
3. .Switch 2 onredevelopes error.

DT 0023
PN 2172366
EC 412531



~ ERROR 280

Address check failed to turn on with ssotor sdds
(cylinder 03). Check for solid Address &;hem« r
See logic 05,30.10.1

ERROR 281

'Address check failed.to turn on the Any Disk Check indicator (39)
'See Note. See logic 01,05.17.1

ERROR 282
Overflow indicator (38) failed to turn on. Check for erroneous
cylinder overflow reset. See Notz,

See logic 05.30.10.1

ERROR 283

Overflow check failed to turn on the Any Disk Check indicator (39).
See Note,
See logic 01.25.17.1
ERROR 284
WLR/RBC indicator (37) failed to turn on.
See Note.
See logic 05.30.10.1
ERROR 285
WLR/RBC failed to turn on the Any Disk Check indicator (39).
See Note.
See logic 01.25.17.1
ERROR 286
~ WLR/RBC indicator (37) failed to bring up RBC,
See Note.
See logic 05.30.,20.1
ERROR 287

Any Disk Check indicator (39) failed to turn on the Any Data
indicator (19). (Address check was used to set Any Disk Check).

‘See Note,
, See logic 91.25.30,1
NOTE: 1. Turn on Switch 1.
{Scope Loop) 2. Push Start Key.
DT 0023
PN 2172366

- EC 412531



03,28
ERROR 290

MAR 8 bit 10 THOU latch fatled te rure on.
See logic 05.06.30.1

NOTE: . 1. Push Start Key (Machine will again hang up).
(Scope Loop) 2. Push Reset and Release simultaneously, then
start. ERR will again typeout. '
3. Repeat above steps to redevelope error.
(Switch 1 on Bypasses ERR Typeout)

DT 6023
PN 2172366
EC 412531



PROGRAM FLUW CHAKL
TABLE OF CONTENTS

MEANING OF SYMBOLS (used in flow charts)
CROSS REFERENCE (for off page connectors)
FLOW CHARTS - MAIN ROUTINES

First Core Load

Control

1620 File Indicator Reset
Branch No Group Mark
Read I-Cycle Entry

Flip MUC Triggers

Normal File Indicator Reset
Read Head Map

Second Core Load

" Write I-Cycle Entry
Blank Transfer
Write/Read Data Transfer
Write Head Map
Compare Latch
Restore Addresses
Read Sector
Seek
Group Mark Control
Force Error Latches
MAR 8 bit 10 THOU

FLOW C:HARTS - AUXILLIARY ROUTINES
. First and Second Core Loads
Bit Ring
Oscillator
Scan
First Core Load
Select Lock

Spindle -~ Speed
Head Alignment

DT 0023
PN 2172366
EC 412531

04,01
04.02

04.03
04.04
04.05
04,06
04.10
04.12
04.14

04.18
04.20
04.22
04.24
04.25
04,26
04,27
04,29
04.30
04.32
04,34

04.35
04.38

 04.39

04.40
04.42
04.43

- 04,09

04.11
04.13
04.17

04.19
04,21
04,23

04.28

04.31
04.33

04,37

04.41



)

YIMpLRAR s VOB B0 0AING, PRD &K

OFF PAGE CONRECTOR: UBED TO OESIGRAYE ENTAY OR EXIT FRON A MAGE

THRUY/QUTPUT:  ANY PUNCTION OF AN 1/0 DEVICE

DECIS10%s IRDICATES A POINY WMERE A BRANCH TO ALTERMATE
PATHS 1S POSSISLE BASED O4 YARIAGLE CONBITIONS.

FROCESSING: A GROUP OF tNETAUCTIOND WHICK PERFORYS A PROSESS (NG
FURCTION

DISK: RANDOM ACCESS

CONNECTOR: AN EXTRY FROH Ot ER{T VO ANOTHER MRT OF THE PROGEAN
(OR THE SAnE PAQE).

PREDEF[HED PROCKSS: A CROUP OF OPERAT(OMS MDY DEYRILED I THR
PARTICULAR SET OF FLOM CHARTE,

FUNCHED CARD:

A
fir




04,02

com, O,

- - 4

53

BESTRZEEZTEZZRIBEIREZZRERE

EXiT

04,03

0,04

04,05, 09

04,06

04,07, 09

04,08
04,09
04,10
Ok, 11
ol, 11,
ol 12

04,13
ob, 13,
O, 1h
0415
0h, 15,
04,20
04,15
oh, 15,
oh, 15,

00,18,

o, 19,
04,20,
oh,22
04,20
04,23
oh. 24

15, 16, 17

39, 43

35, Ui

21, 13
23

ERTRY

0k, 04
04,05
04,06
04,07
04,08
04,09

04, 10

o, 11
04, 10
ob. 32
04,13

ob, 12
ol V4
04,15
04,16
0,03
04,2}
Ok, 17
o, 17
04,18
0h, 19
04,20
ob, 22
0b, 23
ok, 23
ol, 24
oh, 25

67 gouay
4 2172366
EC 42531

COnk .,

17}
8e
.13
86
8K
81
8J
BK
BL
on

BP
8Q

8s
8T
BY
[

ox
) 4
82
[
4.}
(29
co

[

B, 25
b, 26, 28
0,27
04,28
04,26
oh,29, 31
04,30
0h, 31
oh,31, 33
0l 32
ol 33
04,33

04,15

0,38

04,36

04,36, 37
ok, 37

04.37

oh, 15, 16, 38

. 0b.12, 15, b1

04,40

EHTRY

B, 86
Ok, 27
04,29
04,27
04.29
04, 30
0b. 34
04,30
04,32
ob. 33
ok, 32
ol 34

04,35
04,36

04,37
04,35
6l 3%
ok, 36
o4, 39
04,40
O.is1



‘ $TORY 3
R—

REQUEST AND
ACCEPY
MODULE
NO,

COMPUTE
DISK DRIVE
DIGIT INSERT
IN DCF'S
FIRST YES
PASS
"0
TYHE-
REF A EAROR
TURN 100
€/2 o0

FORCE DISK
RANG-UP

YES

oY 6625 .
P 2172366
8¢ Biasy



. .
RESET ALL
‘ INDICATORS

TYPE-1620
FILE IND
RESET

' BT 0013
PN 2172366
BC &1253Y



b7 0023
PH 2172368
&t 51253



o%.06

et SR

ADK SCTR
cHYes

I
. U —
S .
l\‘{ﬁ"l\ E
- .
T i\"gj
REF B i
HALT 7
S
B —
(ﬂm@ {He=3,
\sc«eﬁ)
-
ERROR YES
152 T S
]
/BN (5Ce0} w0 {5609} gﬁ?ﬂ
S
HE 8
g7 DO
o 2472366

86 513638



~
&

SEEK
Cyt. 0o

ROH
(sC=000)

oot s b i

AE ERROR
135
RON
{$¢=000)
o7 0023
PN 3172366

gC 412531



.

SEEK CYL
o1 RON
($Ca0)

SEEK CYL
02 ADN
{$¢=0)

BY ¢023
P 2172364
&2 1253



e g

f seex et
03 RoN
(ADDRS CK)

RON
{ADRS ¢X)

4,08

g7 on33
B8 2172368
gC 412831



04,10 -

TYPEWFLEP
HUC TRIG

04 RON
(sC=0)

SEEK CYL

ERROR SEEX CYL 05
1he BON (SC~0)

HANG
up?

‘o7 g023
02172365
BC H1253%

"o

YES

ERROR
13




ERROR
ks

SEEK CYL
10 Tou
($¢=0)

RON ($Cm0)

SEEK CYL
40 R’EM
($ta=0)

ERAOR
w7

Ho

ERROR
1L

SEEK CYL 50
ROH (SC=0)

‘T 0023
M 2172366
£ b12s3y

Mg, 2



RESEY
IRD ICATORS

waond  OFF
RRY
ERRONS? -
Ho

by 0923
Pie 2172366
B¢ 432531



RESET
IRDICATORS

OFF |

READ DISK
(SCTR CNT=
000)

.

OFF

§ OFF

‘ot 0023
™ 2172366
£C k12531




Ol 14

SEEK
YL 03
4
WITIALIZE
RESET AEA NG B
AREA RESET  —— R
ND )
SET @
ABD 1O CHTR
| cueex ror SET 3
VALID SECTOR ADD TO CHTR
ADDRESS
)
SET MAP
FLAG DIGIY
IF BAD ADDR
BT 0023
PN 2172366

€C Bi2s53)




o 18

ANY
ERRORS

“REF

OT 0023
P 2172366
£C Hras3i



04,16

y
REF >
4 P

RTH
cyYL 03

oY 0023
M 2172366
EC 513531

A

FiND
POSITION OF
BAD PARITY
CHARACTER

TYPrE
PARITY
SITION

ERROR
165

AU



y

.

Ay

READ HEADS
9-0 ON CYL

03

. OFF|

REQUEST
HEAD
No,

RTN FROM
DES | GNATED
HEAD

ERROR -

167

- L

e 4



04418

LOAD SECOND |
CORE LOAD

-~

READ €VEW
PARETY

0T 0023
™ 2172366
EC 412531



R ST 7, 39

. ey

(44]
(NORMAL)

ERROR
201

WOR

WON
(AoRS €X) {ADRS C€K)

ERROR
204
ATGH RTGN
(NORMAL) {NORMAL)
“JOFF
oM

0T 0023
M 2172366
EC Bb12831




0k, 20

GERERATE
2WG-20%

&

RESET- ' TYFE.
INDICATORS SLANK
& READ AREA ) ‘ XFER

{ WTN-NORMAL
WRITE=S]
8 82

o READ TRACK
FIND OUT WHY
WRCK WAS NOT
TURNED ON

OFF

OFF

READ TRACK

OFF | ERROR
‘ 212

OFF ERROR
2

Lo o N\ OFF =

TYPE
FAILING

BIT

Y v
oh, 82 04,23

BT 00%)
M 2172366
£C 112331



REF
T
TYPE -
FAILING RESET RESET
8T SEL LOCK SEL LOCK

M2
OFf
REF
A
$ o @
AX
RESEY
SEL LOCK 4. 20

8T 6023
W 2172366
EC Atasyy



INITIALIZE

L

—

SET 1"
MATRIX - “E°

L

o

GENERATE=
2100
CHARACTERS

i
A O RS LR S S

et to ¥

RESET-

TN ICATORS
READ AREA

L SET 1% N
MTRIX « W

[ Reo tRACK |

SET “1” I
HATRIX « “R"

—

SEY 1T N
MR IX- "0

UPDATE

|

P —

SEY 1" IH
MATRIX- “X"

-

SET "3
HATRIX "R°

bT 0023 ¢
PN 2172366
BC 312533




SCAR MATRIX
FOR DIGIY

o4.22

4. 20

by 0023
P 2172366
& hiassi



Ch, 20

TYPEMR
HEAD
HAP
0
y
BENERATE-
2100% 'S
1 v
INITIALIZE SET KAP
(HEAD 9) CHAR TO
WRLITE TRACK
READ TRACK
.Y
" inp oM
ERROR
07,06, 16, 230
17
oFF
] 1
ounp
ADVANCE TO WAP
HEXT HEAD

‘0T 0023
2172366
EC 413531




TYPE-
COMPARE
LATCH

GENERATE
2100~ % 'S

WRITE
FULL
TRACK

READ BSACK
CHECK
~CTN

CHANGE DATA
PUT 0 IN
HIDDLE OF
RECORD

R

READ BACK
COMPARE
-LTH

o7 0023
N 2172366
EC L1253Y

F RD TRACK
WLR OP HO
TERAINAL

Y, 61

i, 2%

n an on o an o}

TRY ANOTHER
WAY TO TURNM
O IND

f READ BACK

COMPARE
-CTH




04,26

GENERATE=
WRITE RECORD)

)

INSERTY
SECTOR
ADDRESSES

BUPICATE
SECTOR -
ADDRESS 1IN
DATA

©

oV 0023 .
PN 3172366
BC h12854



TYPE-
READ
SECTOR

INITIALIZE

[

READ SECTOR
(1 SECTOR)

REXT SECTOR
0N YRACK

bY 0023
"t 2172366
£ 12531

ay



04,28

RERD SECTOR COMVINGED

INITIALIZE

]
cna&km

21 SECTOR*

COMPARE FOR ERROR
265

“or o023 -
™ 2172366
k¢ Lias3i

, £AROR 2
xsmo 255
= o

OFF




S T

TVPESEEK

INITIALIZE

i

NEXT
CYLINDER

SEEK CYL 50
1/A P=ADDR
READ TRACK

ves EHECK Tuat

SEEKED/Y?
CORRECY,
Lyy

ot 0023
M 2171366
EC B12531

ERROR
260

TYPE~
SK TO XX

CYLINDERS
00
(4]
2]
(.
05
o

20
Lo

50
63
98
9



04, 30

SEEX
cyL 03

-

RO WLR 0P
EVEN GM
SHOULD
STOP XFER

DISK IN
THE ODD°
POSITION

RESET GM'S
ON DISK }

4
TNSERT GM

AT END RESET
Nt ICATORS

READ TRACK
| WIR-0P

ot 0023
Ft 2172366
€C 412531




INSERT GM
AT END OF
DATA

G, Bl

READ 20
SECTORS
vin op

RESET
INDICATORS

COGN RBC
& WLR OP

ERROR
273

OFF

&, 30 ok, 30

BT 0023
PN 2172366




i, 32

ADN (SCTR
0P) ADRS
CHK

ERROA ERROR
280 281
oN W 2 OFF

{ RON (SCTR)
OVFLO CK

" pT 0023
™ 2172366
EC 412531



ROGN (WL
OP) NO-GM

' ox¥ 1.0 o4
i < W
CHANGE
CATA CON ‘ggg“
{RaC)

04, 32

oT 6023
™ 2172366
EC B12531



INITIALIZE
TURK ON £/2

RO (SCTR CAN HANG-UP
ADR $80K)

IF HAR CHK

oh, 18

TYPE
TEST
COMPLYD

bT 0023 -
2172366
EC Hids30




uore
S‘ oR Sl JUNPERED
T0 IND 06

MQ=1 BIT JUMPERED
TO BIT RING RESET

Wi=h BIT JUMPERED
TO BIT RING ADVANCE

&)

RESET BIT Sp - OM
RING
iND OFF
2>
o} ON
SEXD ADVANCE 8- on ERROR
TURN OFF-06 010
A
oN HALT RESET
B8IT RING
SEND ADVANCE & ~ ON

SEHD ADVAMHCE

“‘“—} - Oon

SERD AUVANCE

DT 0023
PH 2172356
§C 512831




o436

& o 08

SEND ADVANCE S‘ - 6N

oFF
. ERROR
e on o
on
]
SEND ADVANCE | € - ON ERROR
: (N

SEND ATUANLE

ERROR

SEND ADYVANCE S’ on 012

04,35

— |

0T 0023
PN 2172366
EC B1253)



ADD 1O

LOOP CNTR
Y
o 100
LooPs
YES
L
Ch. 35

DT 0023
" 2172366
EC H13831



TYPE-REF H
MAX-HIN-

RITE

MUC ZERG JUMPER
70 IND 06 (READ €X)

AVE ELOCK DRIVE ON
CHECK THAT
READ CHECK
WiLL TURN ON
~DELAY=
06 %111 TURN ERROR
621
] OFF
WITIALILE W2
oN
FROX 1OLE
ENTR COMPUTE
 LENGTH OF A
81Tal/FREQ
§ ADD TO 18 RiEr 2
CHIR
%

BY 0023
PH 2172566
£C 412531




DUHP DATA
TRACE
& GAID

64,03

bT 0023
" 2172368
£C bazyl

ERROR
030




04.bo

RESET
SEt LOCK

r
ERROR
170

i
ERROR
17

HoTE ,
SEL LOK MEANS AN ADDRESS CHECK
AFTER A SEEK

A JUMPER FROM MAR 8 BIT 10K
ALLOWS PRGM YO RESEY SELECY
LOCK LATEH :

‘8T 0023
™ 2172366
£¢ 412531

SUSN—
ERROR
172

¥




®

COMPUTE HD
SEL LOCK
HAP

COMPUTE MOD
SELECT LOCK
MAP

AE—

DY 0023
M 2172366
€C L2531

itlo, &1



0b, 62 .

WOTE

MDER JUMPERED YO REAB
CHECK {IND 06)

INITIALIZE

NONE

IDLE COUNTER
COUNT INDEXE:
FOR | KINUTE

OFF

o7 0023
PN 2172366
e Mg



BT 1, IR

7 A AT

REF ¥ CRADRR 130 WeiCH
HEADS ARE READ
0
3
&
7
8
1
SEEK T0 2
CYLIRDER 5
kH [3
9
<
J
INITIALIZE ’

|

ADVARCE TO
NEXT HEAD
N LISY

04,03

T o}
P 272366
€ hiasy



Dr 0023

1620-1/1311-3 Diagnostic Manual

Index to Pi‘ogram Listing

Branch table (to enter routines)
C.E. Work Aréa {unused core)
Read In Area

Routines (Main)
-First Core Load-~

Control
1620 File Indicator Reset
Branch No Group Mark

. Read I-Cycle Entry

. Flip MUC Triggers
Normal File Indicator Reset
Read Head Map

’ ~Second Core Load~
Write I-Cycle Entry

~ Blank Transfer :

. Write/Read Data Transfer

- Write Head Map

- Compare Latch

- Restore Addresses

" Read Sector

- Seek

- Group Mark Control

" Force Error Latches

- MAR 8 bit 10 THOU

Routines {Auxilliary)

Core Location Page

00500-00580
14000-15000

15000

03616

04186

04506
04860
06304
07238
07666

03984
04496
05502
08740
09180
09612

09960
11234

- 12074

~First and Second Core Loads~-

Bit Ring

Oscillator

Scan
o -First Core Load-~
- Select Lock
- Spindle Speed

Head Alignment

DT 0023

" PN 2172366

EC 412531

12762
13446

02134
01368
00776

10432

12330

13016

05.01

05.01

05.01
05.01

05.09
05.10
05.11
05.12
05.15
05.17
05.18

05.31
05.33
05.35

- 05.42

05.44
05.45
05.46
05.49
05.51
05.53
05.54

05.05
05.03
05.02

05.24
05.28
05.30



05.01

00010+
00020+ DIAGNOSTIC TESY 0043
00030+
00040+ THIS PROGRAM CHECKS THE 18M 1311 DISK
00050% ' STORAGE DRIVEWMODEL 3 AS ATTACHED
00060+ TO THE IBM 1620 MOD ONE ONLY
00070 ; ,
00080 ASSUMPTIONS -
00050 , "~ THIS PROGRAM ASSUMES THAT THE BASIC
001004 1620 CPU 1S DPERATING PROPERLY AND
00110% THAT THE USER IS FAMILIAR WITH THE
00120+ 1311 DISK STORAGE DRIVEe
00130
00140% SCOPE-
00150 , THIS TEST 1S DESIGNED TO DETECT AND
00160+ 1SOLATE MALFUNCTIONS IN THE OPERATION
00170# AND CONTROL OF THE 1311 DISK STORAGE DRIVE.
00180+ : ' :
00190# _
00200 DORG 00402 00402
00210 RSTRT B START . 00402 49 03616 00000
00220 DC  Olety¥-a 00409 00001
0023C LOAD2 NOP 00414 41 00000 00GCO -
00240 RNCD ' 00426 36 00000 00500
00250 8 ' 00438 49 00000 0000C -
00260 LPCT DC 02400, . : 00449 00002
00270 DDA 0046041+10000520,RDAREA 00460 00006 1J0000
‘ : 00466 00003 -20

: 00469 60005 J5000
00280% , ' ,
ggggg: . BRANCH TABLE FOR ENTERING THE VARIOUS ROUTINES
00310 DORG 500 _ 00500 .
00320 B7  STARTess GO TO START OF TEST 00500 49 03616 00000
00330 B7  SCANlsss  READ SCAN 00508 49 00776 00000
00340 87 RDOSCoess READ OSCILLATOR TEST 00516 49 01368 00000
00350 B7 BITRNGess BIT RING TEST 00524 49 02134 00000
00360 B7  LOAD2sss ~ LOAD CORE LOAD 2 00532 49 00414 00000
00370 B7  ALIGNsss HEAD ALIGNMENT 00540 49 13016 00000
00380 BT  ADJUSTses - SPINDLE SPEED TEST 00548 49 12330 00000
00390 B7  SELOKsss SELECT LOCK TEST 00556 49 10432 00000
00400 BT  RT09449 SEEK TEST 00564 49 11234 00000
00410 ‘BT  RT08sss READ SECTOR 00572 49 09960 00000
00420 BT  REST6ses RESTORE SCTR ADRS 00580 49 09612 00000
00430%
00440%
00450+ . TO REPRODUCE THE PAPER TAPE
00460% _ OF DIAGNOSTIC TEST 0023
00470 . =INSERT AND EXECUTE A BRANCH
00480+ . TO THIS ROUTINE
00490%

DT 0023
PN 2172366
EC 412531



00500 PAPER
00510 TAPE
00520
00530
00540
00550
00560
00570
00580
00590
00600

0061C RELOAD

00620 PNCHH
00630%
00640%
00650#
00660 SCAN1
00670

00680

00690 BOX
00700 RCNT
00710 DATAA
00720 SEVEN
00730
007604
00750%
00760 SC1
00770
00760%
00790

00800

00810

00820
00830
00840%
00850
00860
00870

00880
00890
00900

00910
00920
00930

00940 RCONST

00950
0095604
009270
00280 SDUMP
00990
01000

RCTY

WATY
H

RNPT
DNPT

‘RNPT

RAPT

DNPT
‘WAPT

H
87
DAC
DAC

TFM

BTM
H

bC
DC
‘DGM
TFHM
-SK

‘BTM
‘BTM

RELOAD

20000~END1=100
20000-END1=100
20000~LAST=100
00091
20000-LAST-100
PNCHH.

#=12.
28 RELOAD PAPER TAPE IN READERS® -
02oHY '

READ SCAN

RSTRT+6e% s LOAD RESTART
REFNo4&+10, GO TYPE REF V]

02¢0p8-6
05¢0e%~]

*
CYL34%,600
CcyYL3

SRESEToes RESET READ AREA
RSTINDs e RESET IND

READ TRACKsSUPER SECTOR 130 CHAR

“CM

RTN

‘BE
‘BTM

B7
1F

"BC1

RCTY

BTM
‘BTM
RCTY

HATY

“BNC2
 BTHM

H
bC

. BY

#+11600100 TURN ON Es2

cYLs

#4320 EsZ ON = EXIT OK
ERRNs0304 s GO TYPE ERKROR

#-60

SW 1 1S ONsLOOP READ TRACK

SClese SW 1 OFF/0ON FOR TRACE

SDUMP s s ¢ 6O DUMP TRACE DATA
INDRST

GRIDeos TYPE GRID
SCloee

REFN+69910y GO0 TYPE REF Z

0650111604%
STARY

DUMP 140 CHAR READ

bs
-TFM
- TFM
. TD

5

#430,19860

#4233 ,RDAREA®2 i
99999599994 HMOVE DATA

DT 0023
...PN 2172366 .
EC 412531

00588
80600
0612
00624
00636
00648
00660
00672
00664
006 6
00708
00717
00773

00776
00788
00800
00805
00810
00811

00812

00824

00836
00848

00860
00872
00884
00896
00908

00916
00928
00940
00952
00964
Co%7é
00988
01000
01012

- 01023

01024

01035
01036

01048

01060

34 00000
39 00717
48 00000
36 06618
35 06618
35 05948
37 00091
35 05948
39 00773
48 00000
49 00696
00056

00004

16 00408
17 03164
48 00000
00002
00005
00001
16 03565
34 03560

17 01140
17 02904

14 00871
36 03560
46 00916
17 03220
49 00848

46 00836
34 00000
17 01036
17 02904
34 00000
39 0l2z27
47 00836
17 03164
48 00000
00006

49 03616

00005
16 01066
16 01071

25 99999

00102
60100
00000
00300
00200
00300
00300
00200
00206
00000
00000

-0776
O00M&4
00000

-0600
00701

=-0000
<0008

000-0
00706
01200
-0030
00000

00100
00102
-0000
-0000
00102
00100
00200
00009
00000

00000
J9860

J5002
99999



05.03

01010 AM #-6401910 01072 11 01066 000-1

01020 AM #-13,01,10 : 01084 11 01071 000-1
01030 - CM #-304200004 - CHK DONE - 01096 14 01066 KO00O
01040 BNE #-48 , 01108 47 01060 01200
010%0 DNTY 19860 : 01120 35 19860 00100
01060 B8B2 01132 42 00000 00000
01070# RESET READ AREA
01080 05 5 01138 00005
01090 SRESET TFM *#+418,RDAREA+9 01140 16 01158 J5009
01100 - TF 99999+2ZERO10s 0 MOVE 0-S TO READ AREA 01152 26 99999 02897
01110 AM #-6 210 01164 11 01158 =-0010
01120 CM #=18+1999%0 0 CHK RESET DONE 01176 14 01158 J9999
01130 - BI #412+1600 01188 46 01200 01600
01140 Bl #+12,1700 01200 44 01212 01700
01150 BNE SRESET+12 01212 47 01152 01200
01160 882 01224 42 00000 00000
01170%
01180+ © DATA FOR SCAN ROUTINE
01190# '
01200 SCDMP DS »19930 19930 00000
01210 GRID DAC &0 1 1 1 I

01227 90080
01220 DAC 31 1 I 1 01397 00062
01230 '
01240% READ OSCILLATOR ADJUSTMENY
01250# '
01260% CLOCK DRIVE RUNS RD/WR 0SC
01270% ~ 0SC RUNS BIT RING ( 10 BIT MODE )
01280% ~ BIT RING RUNS MUC ( S1 PULSES )
$1290¢ ~ MUC ZERO TURNS ON 1620 READ CHK
01300%
01310 RDOSC TFM RSTRT+G6esy LOAD RESTART 01368 16 00408 ~1368
01320 ‘BTM REFMs48+10, GO TYPE REF H 01380 17 03164 000M8
01330 RCTY 01392 34 00000 00102
01340 WATY 0sCT2 01404 39 0196% 00100
01350 H 01416 48 90000 000060
01360 MINCNT DC 03:0¢#=7 : ’ 01420 00003 ~
01370 MAXCNT DC 066048-1 ; 0ladé 00006
01380% ~ CHECK RD CHK WILL TURMN ON AND OFF
01390+« - ALSO SYNC PROGRAM WITH FILE CLOCK
01400 STOSC MM #49501+810 RESET FILE 01428 13 01437 0-0~1
01410 _B1 #41206004 TURN OFF RD CK 01440 46 01452 00600
01420 TR 001009001004, TIME ) ~ 01452 31 00100 00100
01430 . TR 00100,00100¢, DELAY 01464 31 00100 00100
01440 B1 2456950040 CHK FOR MUC ZERO Q1476 &6 01532 00600
01450 . BTM  ERRN+0204s GO TYPE ERROR 01488 17 03220 -0020
01460 NOP : ) 01500 41 00000 00000
01470 NoP 01512 41 00000 00000
01480 B7 $70SC 01524 49 01428 00000
014900
01500 B 8412+600¢0 TURK OFF RO CK 01532 46 01546 00680

Dr 0023
PN 2172366

EC 412531



01510
01520
01530
01540
01550
01560
01570+
01580 RC1
01590
01600
01610
01620
01630
01640
01650
01580
01670
01680
01690%
01700 RC2
01710
01720 RCH
01730
01740 RCa
01790
01760
01770
01780
01790
01800
01810
01820
01830
01840
01850 OVFLO
01860
01870
01880
01890
01900 OSCWA
01910
01920%
01930 0SCT2

01940

01950 BLNGTH
01960 TVYBR
01970 TYBR1
01980+
01990«
02000#

CRCY 480049
REL 2080 s
ERRMNeD20e

BN
BN
BTM
NOP
NOP
B7  STOSC

SYNC PROGRAM WITH DISK

TFM
TFM
TFM
LY

OVFLO»04+9
MINCNY$G0100
MAXCHNT+04+8
#435009,

BNT #424,600

AM MINCNT+01510

AM MAXCHT$01610,

BNl #-12,600

AM OVFLOe01+9

BNY #-60

" COMPUTE

MM MINCHT«07410

TF OSCUWAL99

MM MAXCNT#+17910

A 99:0SCWAs e

AN 99518985,

TF OSCWAL99

M OS5CWAOSCONT

AM 95,0810

7D BLMGTH+00,90

O BLNGTH+04,91

T0 BLANGTH+06292s 5

10 BLNGTH+08,93

TD BLNGTH+10,94

BCl #4356

RCTY

DC Q4,085

WATY BLNGTH

BNC2 STOSC

BTM REFN:690100

H

DC 08:0¢%

B7 SCAN1 ,
DATA AND CONSTANRTS

[

GO TYPRE

CLOCK
IRITIALIZE
SYNC PROGRAM

IDLE CHNTR
DONE CNTR

1/FREQ o LEMGTH OF EACH BIT

COMPUTE LENGTH

OF EACH BIT
ROUND OFF

MOVE DIGITS 7O O/P

GO TYPE REF L

B1560
01580
01592
01604

01612
0i624
01636
01648

01660
01672
01684
01696
01703
01729

01732
01744
01756
01768
01380
01792
01804
01816
0lees
018490
0Ls52
01864
01876
01888
01900Q
01906
01912
01924
01934
01948
01959
01960

01612
B164E
17 03220
41 00000
41 00000
69 01428

16 01906
16 01440
16 01426
67 QLb48

47 0L684
1L 01420
11 01426
47 01684
11 01906
47 01660

13 01420
26 01959
13 01426
21 00099
11 00099
26 01959
23 01959
1% 00095
25 02097
2% 02101
25 02103
25 02105
25 02107
46 01924
34 00000
00004

39 02097
47 01428

17 03164

%8 00000
000038
49 00776

DAC

DAC
DAC
DAC

DAC

45+BIT LNGTH SHD BE 104295 USe (MAX = 1e4310 US)

199 (MIN = 1,4280 USIY
0T:let399¢0

4 SERT

08s 99 ADV?

BIT RING TEST

DT 0023
PN 2172366
EC 412531

01969 00090
02059 00038
02097 000146
02111 00008
02119 00016

00600
60600
-0021.
80000
00000
00000

00-00
000-0
0-000
80600

00600
200~1
000~1
00600
00-91
01400

000=7
00099
00047
01959
JB8985
00099
02169
000~5
00090
00091
00094
00093
00094
001900
00102

00100
00200
00009
00000

00000



05.05

0203109
02020%
02030%
02040%

02050 BITRNG

02060
02070
02080
02090
02100
02110
02120
02130

02140

02150
02160
02170

02180
02190

02200
02210

02220
02230

02240
02250

02260
02270
t2280

02290
02300

02310
02320

02330
02340

€23%0
02360
02370
02380
02390
02400

OSCONT
BTBI

BTB2

BR1
ADY

13 g.,e;,;ug [

$1 @
- YARTON

TFM
BTM
H
bC
TOM
TFM
TEM
MM
BN1

BTM

BI
81
BTM
Bt
BTM
B1
BTM

Bi
BTH
BNI
BTM
Bl
BI
BTH
81
BTM
B1
BTM

B1
BTM

BN1
TFM
NOP
0C
A
M

pESES

RETRY+hothyy
REFMo&T7010¢

069015625 %
BR14+1e1leo
RCNT 90004 »
ADVe04Gs
#49¢10810¢
BRER1:+6004

PULSE oy

#412¢6000 ¢
BRERZ2+6004 ¢
PULSEs¥*s s

BRER3I 56000
PULSE o¥ 49

BRER34600¢,
PULSEettoe

BRER3:6004,
PULSEs®e

BRERS:6000,
PULSE oy

#412+6004
BRERS 36004 ¢
PULSEs#e 9

BRER3; 6004,
PULSEs% e

BRER3 6000,
PQLSEg*va

BRER3¢6000s
PULSE %o

BRERS 60004
ADVsUe%s
BTB1
030002
RCNTH01610
RCNTe010040

i

i

E

LOAD RESTARY

6O TYPE

SET NGP

REF <

TO NOP

SET PROG CNTR
RESET ADV CNTR
RESET BIT RING

CHK FOR S2 = RESET OF

BORS

GO SEND BIT RING ADY

DUMMY
CHK FOR
GO SEND

CHK BIT
60 SEND

CHK BIY
GO SENMD

CHK BIT
GO SEND

TURN OFF

NO S1 OR
BIT RING

STUCK ON
BIT RING

STUCK ON
BIT RING

STUCK OM
BIT RING

CHK S1 TURNED ON

GO SEND

BIT RING

DuMMY TURN OFF

CHK FOR
GO SEND

CHK BIT
G0 SEND

CHK BIT
GO SEND

CHK BIT
GO SERD

ADY
BIT RING

STUCK ON
BIT RING

STUCK ON
BIT RING

STUCK ON
BIT RING

52
ADY

ADY

ADV

ADY

ADV

ADY

ADV

ADV

ADYV

CHK 52 FLIPPING ON
RESET ADV CNTR -

ADVANCE

CHTR

COUNT 0100 LOOPS

DT 6023
PN 2172356
EC 41253)

Haids
02146
02158
02169
02179
V2182
02194
02206
RING

0cels

8

02230
0224642
02254
&
022686
02278
2
02290
02302
1
02314
02326
81
Q2338
02350
]
02362
02374
02386
C
02398
02410
b
024622
02434
A
02446
02458
Se
02670
02482
024694
02506
02517
02518
02530

15 00408
17 03164
48 00000
00006

15 02507
16 00810
16 02517
13 022145
47 02642
17
46
46

02862
02254
02682

17
46

02862
02706

17
46

02862
02796

17
&6

02862
02706

17
47

02862
02790

17
&6
B

02862
02386
02814

17
46

02862
02706

17
4&

02862
02706

17
46

17
&7

02862
02706

02862
02838
16 02517
&1 02182
00003

11 00810
14 00810

-2134
000M7
00000

00001
-0000
00-00
0-0~1

@0600
-2230
00609 -
00600

~2266
00600

-2290
00600

-2314
00600

~2338
00600

~2362
00600

00600 -

=2398.
00600

-2422
00600

2446
00600

«~d4T9

w0600
00-00
20000

000~1
-0100



02410
02420
02430
‘02440 BTB3
02450

02460

02470
02480% :
02490 BRER]
02500
02510
02520
02530
02540#
02550 BRER2
02560
02570%
02580 BRERS3
02590

02600
02610

02620

02630

02640
02650%
02660 BRERS
02670
02680%
02690 BRERS
02790

- 02710%

02720 BRERG
02730 BRERR
02740%
02750%
02760%
02770

02780 PULSE

02790

02800

02810%
02520#
02830%
02840@
02850%
02860%
02870#
02360%
02890%

02900 2ERO1G DC

BTM REFNs69910y
M

BNE BTB2
BC1 BTBl
8C4 BTB1~12

BC4 RSTRT

ar RDOSC

- NO 52 ON BIT RING RESET
BTM ERRNeO10ss

NOP
MM #4+4901+8109 RESET RING
BCl #-12

8 BTB1=~12¢09
- NO ADV (2),0R 51 OR $2 STUCK ON
BTM ERRMN.01154

B BRERR

+ BIT RING TRIG STUCK ONM
BTM ERRN:012¢T11s 0

BC1 BRERRsse

10 TYBR142sADVY =10

T0 TYBR1449 ADY

WATY TYERzes

H

B BRERR

- HO ADY (3).0F S1 NOT TURNING ON
BTM ERRHN013s0e
B BRERR

© NO ADV (1150R 51 STUCK ORN
BTM ERRN:;Qi&se

B BRERR

" §2 ROT FLIPPING ON
BTM ERRMeD1%s9¢

87 Bral

THIS ROUTIME SENDS ONE BIT RING

ADVANCE AND ADDS 1 TO THE ADVANCE CNTR

Ds ]
M #490084:3810,

AM ADVs01:210s

BB2 sse RETURN

ERROR ROUTINE FOR BIT RING

COMMOM DATA AND ROUTINES BETWEEN
CORE LOAD 1 ARD CORE LOAD 2

10609e9

DT 0023
PN 2172366
EC 412531

GO TYPE REF

GO TYPE ERROR

GO TYPE ERROR

GO TYPE ERROR
AND ADV CNTR

GO TYPE ERROR

GO TYPE ERROR

GO TYPE ERROR

ADD TO ADVANCE CNTR

02542
02554
02566
02578
02590
02602
02614

02622
02634
02646
02658
02670

c2682
02694

02706
027186
02730
Q2742
Q2754
02766
02778

02790
02802

02814
028246

02838
02850

02861

MULT BY & = BIT RING ADV

02862
02874%
02886

02697

47 02230
46 02182
46 02170
17 03164
48 00000
b8 00402
49 01368

17 0322¢
41 00000
13 02655
46 02646
49 02170

17 03220
49 02850

17 03220
46 0L850
25 02121
25 02123
3% 02111
48 00000
49 02850

17 03220
49 02850

17 03220
49 02850

17 03220
49 02182

00005
13 02871

11 02517
42 00000

00010

01200
00100
00400

00009 -

00000
00400
00000

=0010
00000
0-0~1
00100
00000

-0011
00000 -

«001K.
00100
02516.
02517
00100
00C00
00000

-Q013
00000

~0014
00000

-0015
00000

0-0~4
g00-1"
00000



05.97

02910%
02920%
02930%#
02940#
02950#
02960#
02970¢#
02980
02990
03000
03010
03020
03030

INDRST

03040

03050
03060

03070 RSTIND

03080+
03090#
03100#
03110#
03120#
03130+
03140

03150 YESNO

031860
93170
031890
03190

03200 M2

03210

03220 MR

vs230
032860
032%50%
049260%
03270%
03280
0329¢C

03300
03310
03320
03330
03340
03350%
03360
03370%
03380%#
03390=

ANS

TYPE

034008

THIS SUBRCUTINE RESET3 ALL THE
1620 ERROR INDICATORSs THE ROUTINE
1S ENTERED VIA A BTM {17)s

0s
B1
81
BI
31
Bl
BI
B1
BB2
0s

5

#412¢06009
2#412,07004,
#41201600¢,
#4+12217004,
#412936004,
#412437000,
#412+38000,

s INDRSTY

RD CK

¥WR CK
MBR-E
MBR--0
ADRS (K
RBC/WLR
OVFLO CK

YES -~ NO ANSWERING ROUTINE

THE USER MUST TYPE

Y = YES OR
THEN RELEASE AND START

DS
TF
TF
RATY
M
8E
“TDM
BB2
T0
BB2
DAC

5
M24+89%=~1p9
MR4+692~130¢
ANSewo
ARSe685100
MR
99999,00

39999 RMe
tee
03¢ XXX

N = NO

TRIT
TALIZE
ACCEPT ANSHER
CHK FOR YES

IMSERT O

INSERT RM
RETURM

GENERAL OUTPUT ROUTINE FOR TYPING - ADDRESS

08
‘81

RCTY

CWNTY

TF
WATY
‘BB2

5

246050030069 ¢

RETRT+2009
#4182 TYPE=~]
999990

BYPASS RORM TYPE QUT FOR

02902
02904
02916
02928
02240
02952
02964
02976
02988
02904

02994
02996
P3I00a
03029Q
03032
Q30464
03056
03068
03070
83082
03085

06005

46
46
46
bt
46

46
42

02916
02928
GE940
02952
02964
02976
029886
00000

00000

00008

26
26
at
14
46
i5
42
25
&2

030562
03076
03085
03085
02070
99999
00000
29999
00000

00006

AND MESSAGES

030 4
LOOP
03096

03108,

TYPE ROUTINE LOCATION 021239

TYPE MESSAGE

: - REFERENCE NUMBER

THIS ROUTINE TYPES THE REFERENCE NUMBER.
IT 1S ENTERED VIA A BTM {173

THE Q-FIELD CORTAINS ALPHA CODE

DT 0023
PN 2172366
EC 412531

03132
03144
03156

00005

46
34
38
2%
3y
42

03156
30000
Q0404
03150
29999
00000

00600
00700
61600
21700
03600
03700
03800
000Q0

02995
02995
00100
00008
01200
00000
00000
03545
00000

00300
00102
00100
023095
00100
00000



03410 us 5

03420 REFN  RCTY ‘ GoLn2
03630 WNTY RSTRT42ss5 TYPE ROUT LOCATION DOLDO
03440 TF REF+16REFN~1 } 03163
03450 WATY REFsss TYPE REFERENCE NOo 03200 39 03379 00100
03460 REFN1 BB2 ' . . 03212 42 00000 00000
03470% , '

03480# , ERROR NUMBER

03450# _ THIS ROUTINE TYPES THE ERROR NUMBERS,

03500# IT 1S ENTERED VIA A BTM (17},

03510# - THE Q~FIELD CONTAINS THE ERROR CODE.

03520% ,

03530 DS 8 - 03218 00005

03540 ERRN SF  RSTRT+3 , 03220 32 00405 00000
03550 BC1 ERRN1 03232 46 03376 00100
03560 RCTY 03244 34 00000 00102
03570 NOMOD DC  02¢0o%-8 03247 00002

03580 BNF  #4+36+ERRR~1 o 03256 44 03292 03219
03590 TDM ERRN1-2341 03268 15 03353 00001
03600 CF  ERRN-1 03280 33 03219 00000
03610 WNTY RSTRT+2vs9s TYPE ROUTINE LOC 03292 38 00404 00100
03620 TD  ERR+164sERRN~-3 03304 25 03417 03217
03630 TD  ERR+16+ERRN~2595 INSERT ERROR NOo 03316 25 03419 03218
03640 TD  ERR+18,ERRN-1 , 03328 25 03421 03219
03650 WATY ERRess TYPE ERROR NUMBER 03340 3% 03403 00100
03660 H. f 03352 48 00000 00000
03670 MCNT DS  »# 03363 00000

03680 TDM #-11,8 : 03364 15 03353 00008
03690 ERRN1 BB2 03376 &2 00000 00000
03700 REF DAC 12s - REF X ¢ 03379 00024

037i0 ERR DAC 135 - ERR 999 ¢ 03403 00026

03720 EXIT DAC 06» EXIT? 03429 00012

03730 TSWC31 DAC 31sARE HEADS AT CYL O03,TYPE Y=N ¢ 03441 00062

03740 MBRE  DAC OG6.EVEM * 03503 00012

03750 MBRO  DAC 05,000 ¢ , 03515 00010

03760 RDCK  DAC O7+RD CK ¢ ; 03525 00014

037706 PSW DS sREFN4+3 03167 00000

03780 - DC  02e¢ 03539 00002

03790 DC 01, ' ' 03540 00001

03800 DC 01e?* ~ 035&1 00001

03810 DT 01l ‘ 03542 00001

03820 DC  Ols? 03543 00001

03830 DC Ole¢ 03544 00001

03840 RMRST DC 01, , 03545 0000G1

03850 RM DS  sRMRST 03545 00000

03860 CyL2 DDA  +1ss1oRDAREA 03546 (0006 1-0000
’ ‘ ' : ’ ‘ 03552 00003 =01
: : 03555 00005 J5000
03870 CyYL3 DDA 91+780,20,RDAREA ‘ 03560 90006 1-0780
03566 00003 =20
03569 00005 J5000

DT 0023
PN 2172366
EC 412531



05.09

03880 ADRSCK DDA
03390 DCFSCO DDA  +1e+sRDAREA

03900 RESET DDA +1+SCTR+80000+0+RDAREA

B
RN S I 3

03910+

03920% CONTROL

03930%

03940% THIS ROUTINMNE DOES THE FOLLOWING=-

03950% TYPES THE TEST NAME

03960% TYPES SWITCH SETTINGS

03970% TYPES PERTINENT OPERATING INSTRUCTIONS

03980 ALLOWS THE KEYING IN OF ESSENTIAL INFORMATION
03990%»

04000 START TFM RSTRT+6e%9, LOAD RESTART ADRS 03616
04010 RCTY 03628
04020 " RCTY ‘ 03640
04030 WATY TSTRAMeso TYPE TEST NAME 03652

© 08040 RCYY 03664
04050 WATY SETSWess . TYPE SW SETTINGS 03676
04060% . }

040709 REQUEST AND ACLCEPT MODULE NUMBER

04080%

04090 RCTY ' 035688

04100 WATY RQTMNeoss REQUEST MOD NOe 03700

046110 RNTY NOMOD 03712

04120 BC4 %-36040 00PS SW 03724

046130 RCTY —= 03736

041408

D6150% COMPUTE DISK DRIVE DIGIT FROM MODULE NOe

04160%

06170 MM NCiODo02,10, MULT BY 2 03748

04180 AM  99:01,10, ADD 1 03160

04190 TD 004605990 PLACE 03772

04200 TD  C€YLZe9%e>» THE 037684

046210 TO  C€YL3:99ss DISK 03796

04220 TD  ADRSCKe99ss DRIVE 03808

04230 TD DCFSC0¢99ss DIGIT 03820

04240 TD DCFTKs9950 IN 03832

04250 TD BRDX&:993 EACH 038464

04260 TD CYL35:99s0 DISK CONTROL FILELD
V3B5é

04270%

04280% , FIRST PASS ONLY

04290 TYPE REFERENCE NUMBER (REF NO) TO

04300% FORCE USER TO GO TO DOCUMENTATIONe

043100 AFTER TYPIMNG REF MOseTHE CPU WILL

Dr 0023
PN 2172366
EC 412531

00@0’
Q000s
00603
000¢C%5
00006
00003
00005

1R0000
~00
45000

16 00408 -3616
34 00000 00102
34 00000 00102
39 04009 00100
34 00000 00102
39 04051 00100

34 00000 00102
39 04123 00100
36 03247 00100
46 03688 00400
24 00000 00102

13 03247 000-2
il 00099 000-1
25 00460 00099
25 03546 00099
25 03560 00099
2% 03574 00099
25 03588 00099
25 06290 00099
25 100%6 00099

2% 13252 00099



04320#
043304
04340%
043504
04360 NOPY
04270 :
04380% .
043%0 GOOF.
04400 -
04410

04420
044309
0444l
04450
06460
04470 :
04480 CEOK
04490
04500%
04510%
04520%

04530 TSTMAM

04540 SETSH
04550 RQTMN
- 04560%
04570%
04580%
04390%
04600%
046108
06620%
06630%
04640%
046308
066608
04670 RTO2
04630
06630
04700
06710
046720
06730
06740
04750
04760
06770
04780
04790
04800
04810

HANG-UP AKD THE USER AR READ

TO FIND QUT HOW TO GET GOINGe

NOP
BTM

RTO2
REFNs 41910,

.GO TYPE REF A

FORCE HANG-UP CONDITION

TEM
M
RN

BNE

RSTRT4+60 %
#411s04100
CYL3e708s

-CEOK .

TURN ON E/Z LATCH

03868
03880

03892
03904

41
17

i6
14

TLLEGAL OP = SHOULD STOP CLOCK

E/Z TRIG ON - FAILED TO KANG-UP

BTM
RN
BC1

B
TDM
87

ERRN91004+
CYL3,7082+
Bl

RSTRT
HOP1410906
RTO2

TYPE ERROR NOe 100
DIAG. LOOP

CHANGE NOP 7O B

DATAsTYPEOQUTSoAND CONSTANTS

DAC 21sDIAGNOSTIC TEST 0023+
DAC 36+ TURN ALL SWITCHES OFF OR TO PROGRAM:®

DAC 32+KEY IN MODULE NOe PACK 1S5 ON o

INDICATOR RESEY

THIS ROUTINE RESETS ALL THE 1620 INDICATORS
WITH A BI (66) INSTRUCTION ARD CHECKS THAT

THE DISK STORAGE

FILE CHK

INDICATORS~ ADRS CHK (36}
WLR/RBC CHK (37)¢OVFLO CHK {38)sAND ANY

(39) AND WRITE CHECK (07)

AND READ CHECK (06) ARE INDEED TURNED OFFe

TFM
BTM
BTm
BNi
BTM™
NoP

‘BNI

BTM
ROP
BNI
BTm
NOP
BN1
BTM
NOP

RETRT+B9%¢
TYPESZZ1 ev
INDRST %y
#4¢38903600¢
ERRNs11057T11s

284364037004
ERRNs111s711>

24360038004
ERRN+1120711

#4+36,039004p¢
ERRNo113+71156

LOAD RESTART ADRS
TYPE FILE IND RESETY
GO RESET IND

ADRS CK

GO TYPE ERROR 110

. WLR/RBC CK
GO TYPE ERROR 111

OVFLO CK
GO TYPE ERROR 112

ANY FILE
GO TYPE ERROR 113

DT 6023
PN 2172366
EC 412531

03916
03928

03940
03952
03964
03976
03988
24060

04009

04051
04123

04186
04198
04210
04222
04234
Q4246
64258
04270
04282
C.29%
04308
04318
04330
06342
04354

3é
47

17
a6
66
49
1%
49

04186
03164

Q0408
03915

03580
03988

03220
03560
03952
00402
03869
064186

0042
00072
000646

00408
03096
02904
04258
03220
00000
04294
03220
00000
04330
03220
go0000
04366
03220
00000

00000
000M1

~38942
000-0

G0708
01200

=0100
00708
00100
00000
00009
00000

~4186
-4 795
=4210
03600
«Qll=-
00000
03700
=011 4
00000
03800
-011K
00000
03900
<0114
00000



05.11

045620
04230
04840
04850
04860
04870
04880
04890
04500
04910
04920
04930
06940%
04950%
06960%
04570%
04980%
04990+
05000%
05010%#
05020%
050308
05040 RT28
05050
05060
05070%
05080 R2A"
05090
05100
05110
081208
05130 R28
05140
05150
05160
05170 R2C
05180
0%190
05200%
03210 R20
05220
05230
052404
05250
05260
05270
08280
05290
05300
05310
05320

BNF

‘BNG
‘BTM ERRN121¢7114
NOP

BNG
BT ERRNs122e711
_NOP

-BNG
-BTM
-NOP

BN
BTM™
NOP
BMI
8TM
NOP
BC4

E445.56000
EREMs1360T)is

%#43667004
ERRNoe115+711y

RTO2+24
RT2BsRSTRT+34
BCl #+424499
H

BNC2 RTO2+24

57 RSTRTeeo

WRITE CK
GO TYPE ERROR 115

THIS ROUTINE CHECKS THE BRANCH NO
GROUP MARK INSTRUCTION ( BNG - 55 )

PHASE DATA
A GM
8 0
C 7
D RM

TFM RSTRT+60%0
BTM TYPE222 s
TFM  LPCT90.10
PHASE A DATA = GM
BNG #+20:DATAA.,
B7 R28B

BTM ERRNs120:711s

NOP

PHASE B DATA « O
#+36eDATABs

PHASE C DATA = 7
#4+36DATACs,

PHASE D DATA = RM
#436eDATAD

ERRNs123:T11

- AM LPCTs01910
-BNV
‘BCA
-BNF
-8C1
. H
“BHC2
B RT102045 0

R2Av99
RT28B424
RTO3:RSTRT+
Redbgoy

oR2Asy

BRANCH
NO -
YES
YES
YES

LOAD RESTART
TYPE BRCH NO GM

SHD NOT BRCH
DATAA = GM

GO TYPE ERROR

SHD BRCH

DATAB = 0O

GO TYPE ERROR 121
SHD BRCH

DATAC = 7

GO TYPE ERROR 122

SHO BRCH
DATAD = RM.

GG TYPE ERROR 123

LOOP CHTRL

DT 0023
PN 2172366
EC 412531

120

04506
04518
04530

04542
04554
04562
04574

04586
04598
04610

04622
04634
04646

04658

04670
04682

04694
04706
04718
04730
04762
06754
04766
06778

41
&7
17
%)
46
L28
&6
48
&7
&9

16
17
is

%5
49
17
41

35
17
41

55
17
41

55,

17
41

11
&7
46
LT3
46
48
&7
49

Druald
524G
00000
064638
03220
00000
04210
04506
044686
o000
04210
00402

QC408
03096
D04&9

04562
046586
03220
00000

0a622

03220
00000

04658
03220
00000

04694
05220
00000

00449
04542
04530
04860
04766
00000
00000
04186

00600
~011M
00000
00700
-011N
00000
00400
00405
00100
00000
00200
900060

-4506
-4837
000-0

00811
00000
=012~
00000

04790
~012J
00000

04791
~012K
00000

06792 4.
~-012L #
00000 O 4 L4

000-1
01400
00400
00405
00100
00000
00242
00000



05330%
05340%
05350%
05360 DATAB
05370 DATAC
05380 DATAD
05390 221
05400 222
05410#
05420%
05430%
05440%
054504
05460
05670%
05480 RTO03
0%490

05500
05510 LP1
05%20

05530

05540
05550
05860
05570%
05580
05590
05600%
054610 RTO3A1L
65620
05630
05640
05650
05660
05670

05680
05690
03700%
05710 RTO3A2
03720

05730
05740
05750 R3A
03760
08770
05780 R38

 DATA
DSC 0140 06790
DSC 01,7 04791
DC  Ols? _ 04792
DAC 21»~1620 FILE IND RESET® 04795
DAC  12+=BRCH NO GM? 04837
1 CYCLE ENTRY

THIS ROUTINE CHECKS THAT EACH DISK

INSTRUCTION WILL GEIVE A FILE EXIT

OR 1-CYCLE ENTRYs
TFM RSTRT4+60% 0y LOAD RESTART ADRS 06860
BTM TYPEs223 oo TYPE READ I-CYCLE ENTRY
: . 06872
TFM LPCT+90,10 04884
€M %4114+0+100 TURN ON E/Z IND 04896
RDM DCFSCOsse READ DISK = SCTR CNT = 000

04908
BNE %444 ss E/Z ON = I~CYCLE ENTRY
04920
AM  LPCTs01s100, LOOP CNTR 06932
BNV LP1 6944
87 RTO3B 04956
. OPERATION HUNG-UP
BTM REFNs42:10, GO TYPE REF B . 04964
H 04976
. READ DISK WITH MQ=8 » SCTR CNT = 000
CM  #411:0510, TURN ON E/2 04988
RN DCFSCOs708s¢ READ DISK MQ=8,5C=20 05000
BE RTO3A2 05012
BTM ERRNy130pe GO TYPE ERROR 05024
BTM REFNs69010, GO TYPE REF 2 05036
H . 05048
RN DCFSCOs708s0 READ DISK SC = O,MQ = 8
: 05060
BNC2 #-12 _ 05072
8 RSTRT . 05086
© READ DISK WITHsSCTR CNT = 000
€M #+1105100 TURN ON E/Z IND 05096
RDN DCFS5COsss READ DISKsSCTR CNT = 000
) . 05108
BNE R3Bsss E/Z ON s 1 CYCLE 05120
BTM ERRNs131s» GO TYPE ERROR 05132
BTM REFNs69510 GO TYPE REF 2 05144
H : ; U5156
BT R3B+36 , : 05168
BTM ERRNs132¢e GO TYPE ERROR 05176
DT 0023
PN 2172366

EC 412531

50001
o001
00001
00042
00024

lé

17
16
14

e

47
11
67
49

17
48

14
36
45
17
17
48

36
&7
49

16

36
47
17
17
48
49
i1

004608

030956
00443
04907

03588

04964
00449
04896
052468

03164
00000

04999
3568
05096
03220
03164
00000

03588
05060
00402

05107

03588
05176
03220
03164
00000
05212
03220

~4860

=6259
QOORO
000~0

00702

01200
000-~1

01400
Q0000

Q00M2
00000

0000
00708
01200
~-0130
00009
00000

00708
00200
00000

000-0

00702
01200
=0131
00009
00000
00000
=Q132



05,13

08790
05800
05810
05820
05830
05840%
05850%
05860#
05870 RTO03B
05880 R381
05890
03900
05910#
05920
05930
05940
05950
059604
05970%
05980«
09990 RTO03C
06000

08010

06020%
06030
06040

06080
06060
056070%
06080
66090
06100
06110
06120
06130

R3C2

06140
06130
08160%
06170%
086180%
06190 RT03D
062002
06210
06220
06230
06240
06250

EC 412531

hioes 00009

BTH RECH09019 Looaag Ry
H V3200 4B 50GHT 00000
RDN DCFSCO 0%zl 36 03588 00702
BNC2 #-12 05224 47 05212 0€200
B RSTRY 05236 49 00402 00000
SEEK I-CVCLE ENTRY CYLINDER 03
TFH RSTRT+b6e%5s, LOAD RESTART 05248 16 00408 -5348
™ #4+11:0910, TURN ON E/1 IND 05260 14 Q%5271 000-0
SK CYLZyooo SEEK Cvi 00 05272 34 03546 00701
BE RT03Coe s : €/ ON = J-CY 052846 46 05344 01200
SEEX OP HUNG-UP
BTM ERRNo133¢» GO TYPE ERROR 05296 17 03220 -~0133
SK cyez 05308 34 03546 00701
‘BRC2 #-12 05220 47 05308 00200
‘8 RSTRT 05332 49 00402 00000
CHECK FOR POSITIVE STOP ON SEEK
CH #411001099 TURN ON E/Z 053446 14 05355 000-0
RDON DCFSCOeve READ DISK HANG-UP = POSITIVE STOP
05356 36 03588 00702
BE RT03Ds s+ STOP OR BUSY LATCH OM
05368 #6 05524 01200
ASK IF POSITIVE STOP
RCTY 05380 34 00000 CO1lQ2
WATY ASKCSess ASK USER IF POSITIVE STOP
- ' 05392 39 06119 00100
BTM YESNO«(CSSHWee GET ANSWER 05404 17 02996 ~6256
BNR R3C2+CSSWs» RM = YES POS STP 05415 45 05476 06256
HEADS AT POSITIVE STOP
BTM ERRMel134c, GO TYPE ERROR NOs 05428 17 03220 -0134
SK Cyiz : CH440 34 03546 Q0701
BRC2 #-12 05652 47 05440 00200
8 RSTRT 05464 &9 00402 00000
BTM ERRN9133+0 - GO TYPE ERROR 05476 17 03220 -0135
RON DCFSCOee READ DISK HANG-UP = POSITIVE STOP
: 05488 36 03588 00702
BNC2 #-12 05500 47 05488 00200
8 RSTRT 05512 49 00402 00000
READ DISK WITH ADDRESS CK EXIT
TFM RSTRT+b6s%0p LOAD RESTART ADRS 05524 16 00408 ~5524
MUC TRIGGER CRTR 1-2 '
SK CYLOYoss SEEK CvL 01 05536 34 06984 00701
CHECK FOR POSITIVE~STOP '
M #+11+0510 05548 14 05559 000-0
RON OCFSCOss s READ DISK SC = 000 05560 36 03588 00702
BE 2460 05572 46 05632 01200
DT 0023
PN 2172366



i1
34
47
49

34

14
36
46

34
&7
&9
34
le
14
36
&7

&7
49
34

39
17
45
17
36
a7
49
17
49

16
14
36
47
46
49

D

03220
06984
05596
00402

06998

05655
03588
05728
03220
06998
05692
0Cc402
03560
00449
05763
03574
05820

004649

05752
05936
00000

06195
02996
05916
03240
03574
05880
02402
03220
058890

00408
05959
06290
06004
04884
06304

NRF TROUBLE

06004 17 03220

06016 386 06290

06028 &7 06016
06040 &9 00402

15000 00000

06260 .  BTM  ERRNs14009 C5584
06270 SK  CYLO1 05596
06280 BNC2 #-12 05608
06290 8  RSTRT 05620
06300# : MUG TRIGGER CNTR 2-~4 :

06310 'SK CYLO2sss . SEEK CYL 02 05632
06320% "~ CHECK FOR POSITIVE STOP

06330 CM  #411,0410 ; : 05644
06340 RON DCFSCOsss READ DISK SC = 000 05656
06350 BE  #+60 05668

06360 BTM ERRNsl4lss TYPE ERROR NOo 05680
06370 Sk CYLO2pss s K 3yL 02 05692
06380 BNC2 #~12 05704
06390 B RSTRT 05716
06400 SK  CYL3sss SEEK CYL 03 05728
06410 TFM LFCT42051011 05740
06420 R3D1 . CM  #41160,10, TURN ON E/2 05752
06430 RON ADRSCKEsss RD DISK FOR ADRS CK 05766
06440 BNE  ®44by4s E/Z ON = I~CYCLE 05776
06450 AM  LPCT+01:10 05788
06460 BNE R3D1 05800
06470 BT RTO3E - 05812
06480 RCTY 05820
06490 WATY MOLDOOsss ASK IF HEADS AT CYL 00

05832
06300 BTM YESNOsPSW 05844
06510 BNR  #+60,PSW 05856
06520 BTM ERRN»136sss TYPE ERROR NO 05868
06530 RDN ADRSCKsss HANG=UP 05880
06540 BNC2 #-12 05892
06%50 B RSTRT 05904
06560 BTM ERRNs137,, GO TYPE ERROR 05916
06570 B?  #-48 05928
06580% : ,
065908 READ TRACK SIMILAR TO ADDRESS CK EXIT
06600% , o
06610 RTO3E TFM RSTRT+6s%s0 LOAD RESTART ADRS 05936
06620 R3D& CM  #4+11,0510s TURN ON E/2 05948
06630 RTN DCFTKsss READ TRACK 05960
06640 BNE R3D2 05972
06650 BCA RT03+24 05984
06660 87  CHKMUC 05996
06670 R3D2 BTH ERRNs1384, GO TYPE ERROR RD TK
06680 RTN DCFTKsss READ TRACK
06690 BNC2 #-12
06700 8  RSTRT
06710#
06720% DATAs CONSTANTSs AND TYPEOUTS =w=e
06730% -
067640 RDAREA DS 13000

DT 0023
PN 2172366

EC 412531

ha

-5936.
000~-0.
00706
01200
00400,
00000

=0138.
00706

00200.
00000.



067%0 WRAREA DS s EDARE AL B ZOU
06760 RDNT1 DAC 1&o~RDN {HEsOY @
06770 RDNT2 'DAC 19,-RDN (MO=8+5C=0}) ¢
06780 ASKCS 'DAC 3B8+ARE HEADS AT POSITIVE STOPVYYPE Y=-N
06790 HDOLDOO DAC 31¢ARE HEADS AT CYL O0aTYPE YwN ¢
06800 CSSW DS 1
046810 223 DAC 16¢=~RD I-CYC ENTRY?
06820 DCFTK DDA 1900180420 4RDAREA
06830%
06840%
06850%
06860% CHECK MUC TRIGGERS WILL FLIP
068704 DO A SEEK TO SET MUC
068802 THEN CHECK FOR POSITIVE-STOP
06890%
06900% - MUC TRIGGER CNTR 4&4-8 ,
06910 CHKMUC TFM RSTRT+Bo%ey LOAD RESTART ADRS
06920 BTM TYPEs224 o TYPE FLIP MUC TRGRS
06930 SK  CYLO&ews SEEK CYL 04
06940% CHECK FOR POSITIVE STOP
06950 CM  2+11,0,10
06950 RDN DCFSCQese READ DISK SC = 000
06970 BE #+60. ’
06980 BTM ERRNe142s9+s TYPE ERROR MO,
06990 SK  CYLO4geoss SEEK CYL 04
07000 BNC2 #-12
07010 B RSTRY
0T020% ] MUC TRIGGER CNTR 8-10
07030 TFM RSTRT+6,.%
07040 SK CYLOSsss SEEK CYL 05
070504 ’ . CHECK FOR POSITIVE STOP
07060 CHM  #41140010
071070 RDN DCFSCOsoe READ DISK SC = 000
07080 BE #4460
07090 BTM ERRNs1&349¢ TYPE ERROR NO.
07100 SK  CYLOSs09 SEEK CYL 05
07110 BNC2 #-12
071120 8 RSTRY
071304 ’ MUC TRIGGER CNTR 16-20
07140 TEM RSTRT+6e%
071%0 SK CYL1Osss SEEK CYL 10
07160% » ~ CHECK FOR POSITIVE SToP
07170 CM  #£1190,10 ‘
07180 RON DCFS5COse s READ DISK SC = 000
07190 BE  #460 :
07200 BTM ERRNo144,49, TYPE ERROR NO.
07210 Sk CYL1Opee SEEX CY. 10
07220 BNMC2 #-12
07230 B RSTRT

DT 0023

PN 2172366

EC 412531

BN
05053
06081
06119
06195
06256
06259
06290
06296
06299

063C%&
063le
06348

06340
06352
06364
06376
06388
26400
Gohle

06424
06436

06448
06460
06672
06484
06496
06508

06520

06532
0865464

06556
06568
06580
06592
06504
06618
06628

QOO
00028
00038
00076
00062
00001
00032
00006 1 0180

00003 ~20

00005 J5000

16
17
34

14
36
46
17
34
47
49

16
34

14

66
17
K10
47
49

16
34

16
3%
46
17
3a
67
49

00408
03096
07012

06351
03588
06424
03220
07012
06388
00602

00403
07026

06459
03588
06532
03220
07026
06496

00402

00408
07040

06567
03588
06640
03220
07040
06604
00402

-6304
~7097
00701

000-0
00702
01200
-0142
00701
00200
00000

-6424
00701

000-0
00702
01200
00J43
00701
00200
00000

-6532
00701

000-0
00702
01200
00J44
00701
00200
00000



07240%
07250
07260
07270%
07280
07290
07300
07310
07320
07330
07340
07350%
07360
07370
07380%
- 07390
07400
07410
- 07420
07430
07840
07450
07460%
07470
07480
07490%
07500
07510
074%20
07330
07340
07550
07560
07570
07380
07590%
07600 CYLOL

07810 CYLO2

07620 CYLOC4

07630 CYLO5

07640 CYL10

TFM
SK

CM
RODN

 BE

B8TM
SK
BNC2

TFM
SK
M
RDN
BE
BTM

SK
BNC2

TEM
5K
M
RON
BTH
sK
BNC2

BCh
w0
DDA
GDA

DDA

MUL  TRIGGER LRTR 3244
RSTRT4+6e 2

CYL204ss0 SEEK Cvi. 20
CHECK FOR POSITIVE - S570P

#4+31140,10

DCFSCOos s READ DISK SC = 000

#460 )

ERRMs145,95 TYPE ERROR WO

CYL20s 0 » SEEK CYL 20

#-12

RSTRT

MUC TRIGGER CNTR 64-80
RSTRT4+6e# '
CYL4Os oy SEEK CYL 40

CHECK FOR POSITIVE - STOP

CHECK FOR POSITIVE - STOP
#+1140510

DCFS5COs 00 READ DISK SC =
#4+60

ERRNe18T7:9 TYPE ERROR MO
CYL50009 SEEK CvL 50
#-12

RSTRY

CHKMUC+24

RT3.5%
‘ DATA
»1¢00200,1:RDAREA

+1+004600,1oRDAREA
51200800:1oRDAREA
$1901000,14RDAREA

10020004 1+RDAREA

DT 0023
PN 2172366
EC 412531

#41140,10

DCFSCOso e READ DISK SC = 000
#460 ’
ERRN3146+9s TYPE ERROR NOe
CYL&4Oype SEEK CYL 40

#eel2 .

RSTRT

‘ MUC TRIGGER CTR 128 « 100
RSTRT+6¢% ‘
CYL500p 90 SEEX CYiL 50

000

06640
06652

06664
06676
06688
06700
06712
06724
06736

06748
06760

06772
067846
G6796
06808
06620
06832
06844

06856
06868

06880
06892
06904
06916
06928
06940
06952
06964
06976

06984

- 069 0

06993
06998
07004
07007
Q7012
c70l8
07021
07026
07032
07035

07040

07046
07049

16
34

14
36
4¢
17
34
&7
%9

16
34

14
36
46
17
3¢
47
49

le
34

l4
36

&6
17

34
47
49
46
49

00006
00003
00005
00006
00003
00005
00006
00003
00005
00006
00003
00005
00006
00003
00005

o

00408
07054

06675
03588
06748
03220
07054
06712
00402

00408

07068

06783
03588
06856
03220
07068
06820

00402

00408
07082

c6891
03588

06964
03220
07082
06928
00402
06328
07238

=664 0
00701

000-0
00702
01200
00J45
00701
00200
00000

-6748
00701

000--0
00702
01200
00J46
00701
00200
00000

~6856
00701

000~0
00702
01200
00J47
00701
00200
00000
00400
00000

1-0200
-01
45000
1-0400
=01
J5000
1-0800
=01
J5000
1-1000
-01
J5000
1-2000
-01
J5000



05.17

07650 CYL20
07660 CYL&0
07670 CYLS50

07680 224
07690 2215%
07700 ASKSL
07710%
07720+
0773504
077408
07750%
07760%
07770=
07780%
07790%
07800 RT2,5
07810

07820 R11A
07830
07840
07850
07860
07870
07880
07890
07900
07910
07920
07930 R11Al
07940
07950
07960
07970
07980
07990
08000
08010%
08020#
08030%
08040 R118
08050
06060
08070
08080

DDA

DDA

DDA

DAC
DAC
DAC

ploCa000 el RDAREA
91408000¢1,RDAREA
9191000041 2RDAREA

15s=FLIP MUC TGRS!
21+~NORM FILT IND RESETY?S
35+15 SELECT LOCK LIGHT ONsTYPE v=M ¢

THIS ROUTINE CHECKS THE FILE
INCICATOR RESET LINES.

TEM
BTM

BTM
RTN
BC1
BNI
RCTY
WATY
BTM
BNR
B7
BTM
BNC2
BN1
BTM™
BRC2
BNI
BTM
BNC2
BNF

BTM
RON
BC1
8K1
BTH

INSTRUCTION
RTN (NORMAL OPERATION)
RDN (SECTOR COUNT = Q)

RSTRT+6e% o LOAD RESTART
TYPEsZZ1%0s TYPE NORMAL FILE IND
INDRSTo®%+1209 RESET INDICATORS
CYL3oss NORMAL TRACK OP
#-12
R11A1,36004. ADRS CHK
ASKSLes s AsSK 1F SELECT LOCK
YESNOoPSWes GET ANSWER
#420oPSWee - RM = YES
SELOK
ERRN91500 ¢ TYPE ERROR MO
R11A
#436038000 OVFLO CHK
ERRNs151se GO TYPE ERROR
R11A
#436,370099 WLR~-RBC
ERRNs15200 GO TYPE ERROR
RllA
®+240RSTRT+3
RSTRT
INDRSTs# 412090 RESET INDICATORS
DCFSCO0s0 e , RDH  SCTR CANT = 000
#e12
£43693600yp¢ ADRS CK
ERRNs153s¢ GO TYPE ERROR

DT 0023

PN 2172366

EC 412531

Qigss
07060
07063
07068
07074
07077
07082
07088
07091
07097
07127
07169

07238
RESET
07250
07262
Q7274
07286
07298
07310
07322
07334
07346
07358
07366
07378

07390

07402
07414
07426
07438
07450
074662
07474

07486
07498
07510
07522
07534

20006
00003
00005
00006
00003
C0005
00006
00003
00005

00030
00042
00070

17

&6
47
17

00408

03096
02904
03560
07274
07390
00000
07169

02996

07366
10432
03220
07262
07426
03220
07262
07462
03220
07262
07486

- 00402

02904
03588
07498
07558
03220

~4300
=~} :
J5000
1-8000
~-01
J5000
1J0000
=01
J5000

-7238

-7127
~1274
00706
00100
03600
00102
00100
~3167
03167
00000
~0150
00200
03800
=0151
00200
03700
~0152
00200
00405
00000

-7498
00702
00100
03600
=0153



080%0
068100
083110
08120
08130
08140
08150
08160
08170
08180
08190%
08200#
ng21o%
08220%
08230%
N82480%
08250%»
068250%
08270%
08280+%
082%0%
083Q00%
083104
08320%
08330¢#
0B350%
083%0%
O0B360%
08370
Ca8380%
083904#
08400%
08430%
084208
084630%
Cedg0®
084a50%
0Ben0%
08470
08480

RT04

08490

08500
08310
08520
08530
08540
089450
08560
06570
08580
08590

R4BB
HMER

R4BS

BNC2
BN1
BTM
8NC2
BNI
BTM
BNC2
BCa4
‘BNF
8

R11B ,
B$+3603800¢»
ERRMNs1%4e0
R118
#436937004,
ERRNs155¢9
R118

R11A
R+263RSTRT*3
RSTRT

OY¥FLO CK
GO TYPE ERROR

WLR=RBC
GO TYPE ERROR

HEAD MAP ROUTINE

TH1IS ROUTINE GENERATES A HEAD MAP,
THIS MAP IS 10 DIGITS LONG AND 1S

075468
07558
07570
07582

 R7594

07606
07610
07630
07642
07654

A SERIES OF DIGITS 0=9:AT SIGNSsAND RM:

=FIRST A SEEK 1S PERFORMED TO MOVE THE

' ACCESS MECHANISM TO SOME CYLINDER (03)
~SECOND A READ TRACK 15 USED TO TRANSFER

‘ DATA FROM HD 0-9 TO THE 14620,

=THIRD GENERATE MAP

AT SIGN =

RECORD MARK =

DIG 0O ~ 9 =
~FOURTH

NORMAL MAP

-ERROR TYPEOUT

TFM
BTM

TFM
SK

TFM
TDM
bC

TFM
TFMm -
TFM
TFM
BTM
BTM

HD NOsORDER 0123456789
RO DATA TRANSFER

PARITY OR RD CTK ON TRANSFER
SCTR ADRS DECODED TO HD NO

0123456789

HEAD MAP XXXXXXXXXX

. WHERE -
X=X

RETRT4+HeRy,
TYPES225 s
CYL34+55 780
CYL3ess
CYL3+5:780,,
HMER 20

"160s8=2

AERC5009
XERCoO0e%2s
PERC90s99 9
R4B3465199994 9
SRESETws e
INDRST

IS MAP CHARACTERS

LOAD RESTART ADRS 07666
TYPE READ HEAD MAP 07678
07690
SEEK TO CYLINDER 03 07702
07714
07728
07735
Q7738
INIY 07750
1AL 07762
1€ 07774
RESEY READ AREA 07786
07798
DT 0023
PN 2172366

EC 412531

&7 QTL86
47 01594
17 03220
47 07466
&7 07630
17 03229
47 07486
46 07262
44 07666
49 00402

16 00408
17 0309%¢
16 03565
34 Q3560
16 03565
15 07735
00001

16 10062
16 10067
16 10070
16 08306
17 01140
17 02904

Smm

0UE00"
03800
0166
00200
03700
-015%
00200
00400
00405
00000

=7666
J0097
-0780
09701
~0780
000600

00~00
00-00
00-00
J9999
=0000
-0000



05.19

08600
08610
08620
08630%
08640
08650
08660
08670
08680
08690
08700
08710
08720
08730
08740
08750
08760
08770
08780
08790
08800

08610
08820
05830
08840
08850
08860
08870%
08830 R4B1
08890
08900
08910
08920%
03910
08940
08950
08960 RAB2
08970
08980%
08990 R4B4&
09600
09010
09020
09030
09040
09050
09060
09070
09080
09090

RTN CY¥L3sos READ 7TRAZK HMD 9% T0 O

Bl R4GB1+485600
NOP

CHECK FOR RECORD MARKS IN SECTOR ADDRESS

" BNR #4+20¢RDAREA

BT R4B1+48

BNR *®+4204RDAREA+1
B7 R4B1+48
BNR ®420,RDAREA+20¢ CHECK FOR 842 BITS
87 R4Bl+48
BNR *420,RDAREA+3
B7 R4B14+486
BNR #+20,RDAREA+4
87 R4B1+48

CHECK FOR DATA TRAMSFER
BD R4B1+RDAREAw CHK FIRST CHAR
BO R4B1+RDAREA+ T 0y CHK SECOND CHAR
80 R4B1sRDAREA+2 CHK THIRD CHARSEVEN
BD R4B1osRDAREA+3 4y CHK FOURTH CHAR»QDD
80 R4B1sRDAREA+S ¢ CHK SIXTH CHARLODD
8D R4B19RDAREA+6+ 9 CHK SEVENTH CHARSEVEN
SET MAP CHAR TO AN AT SIGN

AM XERC901010, UPDATE XFER ER CHTR
D HMER s RM ]
TOM BOXoese BLANE = NO XFER
DNB 1%
87 R4B2 ,
- CHECK FOR PARITYFIRST 5 CHAR
8F RDAREA
IF RDAREA+4 s RDAREA+4s9 RD-WR MEM DATA
81 #426441600
BNI RA4B4,1700
- SEY MAP CHAR TO A RECORD MARK
AM PERCs01910, UPDATE PARITY ER CT
ID BOX+RMs e RM = PARITY ER
i0 MMER s KM
TF BADSA;CYL345¢ s STORE BAD HD ADRS
B7 #432
- COMPUTE MWEAD MO+FROM SECTOR ADRS
M4 RD/AREA+4,0%54100 COMPUTE :
I0 BOX69T e TRACK NOs
SF  958¢0
CH 960301099
BE %448
SF 80X
AM AERC»s110
10 HMER o RM

B R&B3
(1] #abB869%0 %0
8D 2280698000

DT 0023
PN 2172366
EC 412531

GT810
07822
07834

07846
075858
07866
07878
07866
07898
07906
07918
07926
07938

07946
07958
07970
07982
07994

08006

08018
08030
08042
08053
0BO54

08062
08074
08086
08098

08110
08122
08134
08146
08158

081656
08178
081%0
08202
08214
08226
08238
08250
08262
08274

08286

36
46
4}

%5
49
45
4%
45
4%
45
49
45
49

43
43
43
43
43

GE560
08110
00000

07866
08110
07886
08110
07906
08110
CT%28
08110
07946
08110

08062
08062
08062
08062
08062

08062
10067

07735
00805

00001

49

32
26
46
47

08146

15000
15004
08110
08166

10070

00805
07735
10051
081%0

15004
00805
00095
00096
08262
00805
10062

07735

gs298
08226
08226

00706
00600
06000

15000
00000 .
15001
00000
15002
00000
15003
00000
15004
00000

15000
15001
15002
15003
15005

15006
000~1
03545
00000

00000

00000
15004
01600

01700

000-1
03545
03545
03565
00000

000-5
00097
0U000
000-3
01200
00000
000-1
03545
00000
00099
00098



09100 R4B3
09110
09120
09130
09140
09150
09160%
09170%
09180#
09190+
09200
09210
09220
09230
09240
09250
09260%
09270
09280
09290#
09300
09310
09320%
09330
09340
09350%
09360
09370
09380#
09390+
05400
09410
09420
09430
09440
09450
09460
09470
09480%=
09490 R&4D1

09500
09510
09520
09530
09540

09560
09570
09580#
09590 R4D2

M PERCo10e10,

A PERCsXERCs o
BE Rb6X5ep 0

“C XERCsPERCo e

.70 19999 :BOXe o
. SM ®=630190 DECR FOR
_8M CYL3+45,20:10, NEXT WD
- CM CYL3+54580,9,

CHK ALL HEADS READ
BNE R4BS

- TFM  CHKSL+50780¢

DECODE ERROR MAP AND ERROR COUNTERS

CHECK FOR XFER FAILURE ON ALL HEADSe
SK CHKSLos»

.B1 SELOK:36004»

.BNR  R&DOHMER

.BTM  ASK3e2+129 GO ASK IF AT CYL 3
-CM XERCo10210,
-BE naxl

CHK ER CNT = 10

CHECK FOR PARITY CHK WITH ALL HEADS.
CHK ER CNT = 10
BE Rax2

CHECK FOR ANY ERRORS '
COMPUTE TOTAL ERRORS

TOTAL CNT = 1

‘CM  PERCs01s10
'BE  Ra&D2

TOTAL CNT = 10

€M PERCs10,10
BNE  R4D1

10 XFER AND PARITY ERRORS
CHECK FOR 1 XFER FA!LURE

-CM XERCs01:10
-BE RaX2

-BTM HMTOE+ 160
-B1 #43860001C04
-Bl1 SCANI.OOZOOoa
- B R4BBo s e

- 36 CLYL3900706p 9
] b Boge

TYPE ERROR NO

SOME XFERsPARITYsAND SOME GOOD DATA

BE R&4D11

" BD #4204 XERC

" BT R&X2

"BTM HMTOE.161¢s TYPE ERROR
;B ReBTess '

09550 R4D11

NOP

BTM HMTOE,1620s TYPE ERROR ROe

B R4B7sss

1 ERROR EITHER PARITY OR XFER

€M XERCs01,10

DT 0023
PN 2172366
EC 412531

0B29E
08310
08322
08334
083445
08358

08370
08382
08394
08406
08418
08430

CBaag
08454

08466
08478

08490
08502

08514
08526

08538
08550
08562
08574
08586
08598
08610
08642

CHECK FOR NO XFER ERRORS

08634
0B64s 6
08658
08670
ggote
08690
88702
08714
08726

08738

34
46
45

14

46

14
&6

21
46

14
46

14
&7

14
46
17
46
46
49
36
69

19999
08304
03565
03565
07786
03565

03560
104632
09010
09886
10067
09498

10070
09650

106070
09414

10070
08738

10070
08634

10067
09650
03746
08610
00776
07714
03560
08574

10067
08702
os67s
09650
09746
02102
00000
09746
09102

10067

80805
«=0001
000KO
GONBO
01200
~0780

00701
02600
07735
~-8418
00040
01200

000J0
01200

10067
01200

000-1
01200

00040
01200

000~1
01200
-0160
00100
00200
000090
00706
00090

10070
01200
10067
00000
~0161
00000
000090
~0162
00000

000~1



05.21

09600
09610
09620
09630#
09640
09650
09660
09670
09680
09690
09700
09710
09720
09730
09740
09750
09760
- 09770
097804%
09790
09800
09810
09820
098130
09840
09850
09860
09870
09880
09890
09%00
09910
N8620%
09%30#
09940%
09950
09960

09970 R&aB7

09980
09990
10000
10010
10020
10030
10040
10050
10060
10070
10080
10090
10100

- BE

»

MOV

LBRD

MOVP AR’

R&DO

c

R&X3
"BTM  HMTOE 1634 TYPE ERROR NOe
"RTN BRDX&Gses READ BAD DATA
FIND LOCATION GF BAD PARITY
- BTM  INDRSTs s RESET INDICATORS
- TFM *#+35,RDAREA
CTF #aiBe#+23
.70 99999499999 MOVE DISIT
AM #-1301
B1 MOVPAR$1600, 5 CHECK FOR
BI MOVPAR+1700y, PARITY
CM  MOV+11+RDAREA+21004s+CHK DONE
. BNE MOV-12
- NOP
-RTN BRDX&4sss READ WITH BAD HEAD
- BC1 #-312
BNC2 R4B7
R5TRT
SM  MOV+11+RDAREAs COMPUTE DELTA
TF #+18sMOV+11
" SPTY
DC 0le'tse=-4
"HMTY #-10499 TYPE PARITY LOCATION
- B7 LBRD
CHECK HEAD MAP VS NORMAL MAP
T TDM 19989,0411, SET FLAG
] 19999 :MHOMs o CHK NORMAL MAP
BNE #+44
BC4 R4BB
"BC3 ATO2
LOADZ

- BT

OUTPUT - ERROR NUMBER AND HEAD MAP

"BTM
-BTM

- RCTY

~TD

- WATY
“RCTY
- WATY

SPTY

" RNTY
- BNR

R&X6

T TFM
"RTN

SM
M
" BNE
BC1

ASK3 %4120
HMTOEs 16409

19992 +RM
RGHN

ROAL

HONM
R&XT s HDNM
CYL3+5,780
CYL30ee
CY.3+520410
CYL345:580,9
R&EXE+1200 0
R&4X6

GO ASK IF AT CYL 3
TYPE ERROR NOe

Dr 0023
PN 2172366 °
EC 412531

08750
08762
08774

08786
08798
08810
nes22
0BB34
08846
08858
08870
08882
08894
08906
08918
08930
08942

08954
08966
Q8978
08985
08990
09002

09010
09022
0903
09046
09058
09070

09078
09090
09102
0911¢
09126
09138
09150
09162
09174
o188
09198
09210
09222
09234
09246
09258

46
L7
36

17
16
26
2%
11
46
46
14
47
41
36
46
&7
49

12
26
34

05450
09746
10046

02904
08833
08828
29999
08833
08954
0B9He
08833
088lo
00000
10046
08906
09102
00402

08833
08984
00000

00001

38
49

15
26
47
46
46
49

17
17
34
25
39
34
39
34
36
45
Y
36
12
14
47
46

08980
08894

19989
19999
09078
07714
04186
00414

09886
09746
00000
19999
10211
00000
10303
00000
10064
09294
03565
03560
03565
03565
09210
09198

01200
~0163
007¢C6

=-0000
J2000
08833
99999
-0001
01600
01700
JT7100
01200
000090
00706
00100
00200
00000

J5000
08833
00101

00100
0U000

0000~
10431
01200
00400
00300
00000

-9%0%90
~0164
00102
03545
00100
00102
00100
0C1i01
00100
10064
~-0780
00706
000KO
O0NBO
01200
00100



10116
10120
10130 R&xy
10140
101580
10160
1310170
101890
10190
10260
10210
10220
10230»
10240 R&X5
10250
10260
10270 R4&X3
10280
10290
10300
10310%
10320+%
10330%
1034602
10380%
10360 RaXil
10370
10380
10390
10680
104610
10820
10630 .
10440
10&5%0
‘10660
10470 R&X11
10480
106904
106%00%
1083108
10820%
10530 R&x2
10840
10850
10560
16570
10580
10590
10800
ifgi0e

BNC2
B

MM
TF
RTN
BC1
1)
RCTY
WNTY
BC4

BNC2
B

KOP
BTM
B
NOP
BTM
BNC2
8

R&BT

RTO&

HONM 02,4 10
CYL3+44+99
cYLs

#-12
ROAREA+40+RM

RDAREA
R4X7
RaBT
RTO4

HMTOE 168
R4B7

HMTOE 91650+
R48B7
RSTRT

GO TYPE ERROR

SECONDARY TEST FOR NO DATK TRANSFER
" FROM AMY OF THE 10 HEADS

ASK USER IF HEADS ARE LOADED

NOP
RCTY
WATY
BTM
BAR
BTH
WATY
DHTY
TFM
H

87
BTM
B

HDLDs oo
YESNQ:PSHWee
RGX11oPSWs e
REFN+5%54 10,
TYRHD
19990¢s5 90
199994000

BITRNG
ERRMo18b69s
RSTRT

ASK If HD LD

- GET ANSWER

RM = YES
GO TYPE REF

DUMP HEAD MAP

N

RESET DUMP AREA

GO TYPE ERROR

- SECOMDARY TEST FOR PARITY CHECKS
- OR READ CHECKS OR ALL HEADS

HOP
BTM
RATY
DNTY
TFH
H

BTH
87

REFMo87s10¢
TYPHD
19990¢s ¢
19999506

ASTIND
SCAML

GO TYPE REF

DUMP HEAD MAP

p

RESET DUMP AREA

DT 0023
PN 2172366
EC 412531

QeZve
uvZad
09294
09306
09318
09330
09342
09354
09366
09378
09390
09402

09414
09426
09438
09450
09462
09474
094856

09498
09510
09522
09534
09546
09558
09570
09582
09594
09606
09618
09626
09638

- 09850

09662
09674
095686
09698

- Q9710

03722
09734

&7
49
i3
2¢
36
46
25
34
38
“é
&7

61
17
49
4]
17
47
%9

41
34
39

45
17
39
35
1é

49
17
49

61

17
3%
a5
16
48
17
49

09102
076066
10064
03564
03560
09318
15040
00000

15000

092946
09102
07666

00000
09746
09102
00000
09746
09102
00402

80000
00000
10123
02996
09646
03164
10399
19990
19999
00000
02134
03220
00402

00000
03164
10399
19990
19999
20000
02904
00776

LU0
Quono
000=~2
00099
G706
06100
03545
Q0102
00100
004600
00200
Q0009

00000
-0168
00000’
00000
«0165
00200
00000 .

00000
puloz2
00100
«=3167
03167
000NM5
00100
00100
~0000.
00000
00000
~0166
00000

0Qoo0
COONT
00100
00100
~0000
00000
=0000
Q0000



05.23

10620%
106304

10640
10650
10660
10670
10680
10690
10700
10710
10720
10730
10740
10750

10760 HMTOE1

HMTOE-

10770+%

10780#
10790%

10800
10810
10820
10839
10840
10859
10860

ASK3

10870%

10880
108990
10900
105190
10920
10830
10960
10950
10560%
10970#
109580#
10990

11000
11010
11020
11030
11040
11030
11060
11070

11080

BROX4&

BADSA
AERC .
HONM .
XERC
PERC .
TORD -
zzs5 -
HOLD -

ROHN

ERROR CuYEsl BOUTIEE
0% 5 02745 DOOOS
BCl HMTOEL ' 09746 &6 09378
RCTY 09758 34 00000
WNTY RSTRT+2s59¢ TYPE RT LOC Q9770 38 00404
TO ERR+14sHMTOE=-3 09782 25 03417
TD ERR+16¢yHMTOE=-2 Q9794 25 03419
T ERR+18BsHMTOE=1 09806 £5 DA4L]
"WATY ERRoeso TYPE ERROR WO 09818 29 03403
WATY TYPHD 09830 39 10399
DNTY 1999049 DUMP HEAD MAP 09842 35 14990
TFM 19999404 RESET DUMP AREA 09854 16 19999
H 03866 48 00000
BB2 03878 42 GO000
ASK USER IF ACCESS 1S POSITIONED AT YL 03
DS ) 09884 00005
RCTY : 0886 34 00000
WATY TSWC3less CHK HDS AT CYL 3 09898 3% 03441
BTM  YESNDePSWese GET ANSWER Q9910 17 02996
BHR #432,PSWeoe RM = YES 09%22 4% 09954
TF #+1B8pASKS~1 09934 26 09952
a7 99999490 RETURN 09945 49 %9999
BTM ERRMNol&To TYPE ERROR 09954 17 03220
TFM ASK3-1:R488 096686 16 09885
sK CY¥L3o0es SEEK CYL 03 05978 34 03560
8C1 #-12 09920 486 05978
BNC2 ASK?3 10002 47 098856
BTM REFNe52+10, GO TYPE REF [ 4 10014 17 03164
H 10026 48 00000
g7 R48s8 10038 49 07714
DATA AND CONSTAMTS FOR ROUTINE 4
DBA 21099999 ,20,RDAREA 17046 00006 1RS9
10052 00002 =20
10055 Q0005 480
DS oBRDX%445 , 10051 00000
DC 030 10062 GOGO3
DC 2430 10064 00002
DC 03.0 ’ 10067 QQOO03
o 0340 10070 00003
DAC 12+ DATA READ ¢ 16073 €0024
DAC  13.-BD HEAD MAP? . 10097 00026
DAC &4 ¢ARE HEADS LOADED T0O DISK SURFACESTYPE v=N ¢
: : 10123 00088
DAC 460 TO READ (LOOP) SINGLE HEAD ENTER HEAD NUMBER?

16211 00092

Dr 0023
PN 2172366
EC 412531

00100
0v102
00100
09763
09744
09745
00100
00100
00100
-0000
00000
00000

00102
00100
=3167
03167
09885
00000

-0167
-7714
00701
00100
00200
COON2
00006
00000

299

00



1109C RQAL

11100 HDCHT
11110 YYPHD
13120 NHDM
11130%
11140%
111%0#
111604
11170+%
11180%
11180%
11200
11210¢%
11220%
11230%
i1240¢%
112504
11260%
11270%
11280%
11290 SELOK
11200
11310
11320%
11330#
113402
113508
11350
11370
11380
113909
11400
11410
114204
114304
11440
114589
11460
11570%
11480
11490
115060
11310
115204
11%30e
11%40
11559
11%460
11870
18380

DT 0023
PN 2172366
EC 4125831

CDAC &b TO READ [LUOPY ALL MEADRS FiZH A RECHRAD MARKS

. 16203 Gpo%e
pC 03,0 ) 10398 00003
‘DAC  12¢~HEAD MAP ¢ 10299 00024
-Be 1301234546789 10631 Q0OLI0
1311 DISK - SELECT LOCK
THIS PROGRAM DETERMINES THE
CAUSE OF SELECT LOCK ON THE
FBM 1311 DISK FILES
THE POSSIBLE CAUSES ARE AS FOLLOWS -
1 « AEAD SELECT SAFETY
2 - WRITE/JERASE SAFETY
3 =~ READ/WRITE GATES
4 = AC/DC SAFETY
5 = MODULE SELECT SAFETY
COMTROL ROUTINE
TFM RSTRT4+Go%es L.OAD RESTART 10432 16 00408
BTM REFNs%9:10¢ GO TYPE REF R 10444 17 03164
#H 10456 &8 QCOQQ
THIS SUBPROGRAM CHECKS AC-DCsWR-ER,
AND RD~WR SAFETY SELECT LOCK
TFM RSTRT+&q# 10488 16 00408
BT  I8DRSTeee RESET INDICATORS 10480 17 02904
RDN RESETaes 10492 36 035602
T CHECK FOR SELECT LOCK
1.4 CHKSLss o SEEK MSTR MOD ‘ 10504 34 03560
BNY sLB1:3600.¢ ‘ ADRS CHK = SEL LOK 10516 &7 10796
" ERAQGR COMDITION DETECT- ‘
AC-DCsWR~ER sRD-WR
BTM REFN:62:100 GO TYPE REF S 106828 17 02164
W 10540 48 00000
"RDN  RESETsse 10552 36 0360z
- CHECK FOR SELECT LOCK
&K CHESL 105664 34 03540
Bl #4+325360040 ADRS CK = SEL LOK 105786 46 10608
BIM ERPRN:31T02s WR~ER CAUSED SEIL LOX 10%88 17 03220
57 3LELsoee ) 10600 49 10760
STILL GOT SELECT LOCK ¥ITH WR~ER
SAFETY PULLEDSOMETHING EL3E CAUSED It
BTM REFNeH3210y GO TYPE REF T 10608 17 03164
H : 10620 48 00000
-RDN RESETsss , 10632 36 (3602
-8K CHESLese CHK FOR SEL LOK 10644 34 03560
13 8432036000, ADRS CHK = BEL LOK 10656 46 10688

JO632
QO0ON?
0o0eY

JO468
=0000

00702

00701
03600

00002
000900
00702

00701
03600
=0170
60000

00003
00000
00702
00701
03600



05,25

11590
11600
11610%
116290
11630
11640
11650
11660
11670
11680
11690
11700
11710#%

SLE1

11720+

11730%
11740#
11750%
11760%
11770%
11780
11790
11800
11810
11820
11830
11840
11830
11860
11870
11680
11890
11200
11910
11920
11930
11940
11250
11960
11970
11980
11990
12000
12010
12020%
12030

5L81

s.B2

$LB3

B21

12040%

12050
12060
12070
12080
12090

pe

87 LY g a0
BD=-WE DIDRY CAUSE

BTM REFNebLas1Dy

H .

RADN RESETowes

SK CHKSL. e

Bl #¥4+36936009,

BTM  ERRNo1T200

NOP

NOP

8 SELOK#436090

BELECT LK

GO TYPE REF U

CHK FOR SEL LOK

ADRS CK =

AC=DC CAUSED SEL LOK

TRY AGAIN

MODULE SELECTION SELECT LOCK

THIS ROUTXNE CHECKS - MULTIPLE MODULE SAFETY

87

oy o0l
PN 2172366
EC 412531

SEL LOK

TFM RSTRT+64%

5K RESETseo RESET SEL LOK

BTH RSTINDees RESET IRDICATORS

10 SEEK 2450

8K SEEK-

5K CHESL

BNT - SLHD 3500

TFM  RETRT+6e

8K RESEY

BTM RSTIND

RCTY

WATY THNMODees REQUEST NOs OF MQOD,

RNTY NOMODo o ACCEPT WO

W NOMOD s X210

BE 5183

RCTY

WATY TOAM

H

TFM MMAR O e RESET MOD MAP

TFM  MODs0s10s RESET MOD CNTR

TEM P245,MMAP~3 :

M MODe02s 10, COMPUTE

AM 901510, DRIVE

T SEEKs99 02 CODE

SELECT MODULE :

8K SEEX 20 SEEK MODULE

. CHECK FOR SELECT LOCK

8K CHESLse0 CHECK

BNE #+4333600,4, SELECT LOCK

TOM 99990l SET MAP TO 1

5K RESETese RESEY
RETINDeoe IND

FaHad

10688
L0700
10712
10724
10736
10748
10760
10772
10784

10796
10808
10820
10832
10844

10858

10868
10880
ioasz
10904
10910
10928
10949
10952
10964
10976
10988
11000
11012
11024
11036
11048
11060
11072

11084

11098
11108
11120
11132
1il44

L

[72N

17
@
36
34
46
17
43
L

49

1
-

34
17
42
34
34
In
34
17
34
39
38
14
46

39
48
16
18
1é

11
25

34
34
1%

3%
17

T

e
03164
Q0000
03602
03560
10772
03220
00600
20000
o023y

00408
03602
02904
12050
12050
03560
11524
00408
03602
02904
00000
12065
03247
03247
11012
G000
11677
00000
11520
11543
11126
11523
00099
12050

12050

03560
11156
99999
03602
029904

«0i71
QL0000

00004
00000
00702
00701
03600
-0172
00000
Q0000
00000

JOT796
Qo701
-~00090
oL6s0
QU701
QO70oL
03600
JO880
00701
~0000
00102
00100
00100
00C~-1
01200
Q0102
00100
00000
~-0000
0000
J1517
000~2
000-1
00099

00701

Qo701
03600
00001
00701
«0000



12100 ' AM P246:01+10¢ 1131%6 11 11126 000~}
12110 AM MODs01+10, ' 11168 11 11523 000~1
12120 C MOD s NOMQD e » _ CHK ALL MODe SELECTED lll@@ 2% 11543 03247
12130 - BNE 821 111 2 47 11048 01200
12140%# - DECODE MODULE MAPs1l = SEL LOK
12150 CM MMAP 00 ¢ 0000 = MOD 5£L OKAY 11204 14 11520 =0000
12160 BE SW22 ' 11216 46 11440 01200
121704 SCAN FOR A ZERO
12180 TFM MODe0s10 IRITIALLLE 11228 16 11543 000-0
121990 TFM Q2411 ¢MMAP~3 112640 16 11263 J1517
12200 @2 8D #42059999% IS MAP DIG = 1 11252 63 11272 99999
12210 87 B22sss FOUND A ZERQ 11264 49 11340 00000
12220 AM MODe01+10, ' UPDATE 11272 11 11523 000-1
12230 AM @2+11+01610 11284 11 11263 000-1-
12240 C MOD s NOMOD 2 ¢ SCAN COMPLETED 11296 24 11523 03267
12250 BNE Q2 : 11308 47 11252 01200
12260% LOOKS LIKE 2 OR MORE MODULES ALWAYS SELECTED
12270 BTM ERRNel73s711se0 11320 17 03220 =017L
12280 87 823 11332 49 11364 00000
12290% - SELECTED MODULE FOUND
12300 B22 D MODULE+14 «MOD ' : 11340 25 12187 11522
12310 BTM ETOsSELMe711, GO YYPE ERROR 113%2 17 12232 JZisL
12320 B2% - BC1 #+36 11364 45 11400 00100
123390 WNTY MMAP-3se9 TYPR MAP 11376 38 11517 00100
12340 M 11388 48 Q000C 00000
12350 BNC2 5LB3 ' 11400 47 11012 00200
12360 B7 SELOK 11412 49 10432 00000
12370 sw22 8C4 SELOK 11420 46 10432 00400
12380 BTM REFNs69010¢ TYPE REF MOs 2 11432 17 03164 00009
12390 H : il44%4 48 Q0000 Q0000
12400 B8C4 SELOK 11456 46 10432 00400
12410 87 - LOADZ2 11468 49 00414 00000
12520 : CONSTANTS :
12430 TOAM DAC 20.TURN ON ALL MODULES‘ 11477 00060
12640 MMAP  DC 05+ 0 11520 Q0005
12450 119 0ls¢ : (11521 00001
12460 MOD 0C 0200 : 11523 00002
124670% :
124804 .
12490% ' HEAD SELECT SAFETYsSELECT LOCK
14500%
1251¢#®
12520% THIS ROUTINE CHECKS HEAD SELECTION SAFETY
12530%
12540 SLMD TFM RSTRT+6;* 11524 16 00408 J15264
12%%0 T SEEK 9660059 . 11536 25 12050 00460
12560 ' TFM B31+11.L00P 11548 16 11631 Jz2133
12570 837 TFM  P345.HMAP=-9 11560 16 11734 J2038
12580 TF  HMAPHRSTY 11572 26 12067 12026
12590 TFM SEEXS%:5CTRo s SET SECTOR ADRS 11584 16 12055 JOOoO
12669 5K RESETs90 RESETY 11596 34 03602 00701
DT 0023
PN 2172366

EC 412531



05.27

12610
12620%
12630 B31
12640
12650
12660

12670%
12680
12690
12700
12710+
12720
12730
12740 P23
127%0
12760
12770
12780
12790
12800
1281G#
12820
12830#

12840 SLAW

12850
12860
12870
12880
12890
1292490
12910%
123204
12930+
129404
12950%
12960%
12970 B3%
12980
12990
13900
13010
13020

13030 5W32

13040
13050
13060
13070#
13080#
13090%
13100s

8T

-TF OVFCT6e999990

M RSTIRUso» IMDICATORS
SELECT MCDULE AND SET ACCESS ARMS
SET LOOP CNTRL

5K SEEK
TF 2#423,P346

-BD P3436+99999+9

‘AM READ+8:20910,

-

RDN READs s

READ SEVERAL SECTORS WITH HD 0 TO %
READ DIsK

AM OVFCT+01,410

BN

SK

BNI »+48,36004,

V #=24
CHECK FOR SELECT LOCK
CHKSL
ADRS CK = SEL LOK

TOM  99999,1
SK
‘8T
AM

RESETeeo v " RESET
M RSTINDsss INDICATORS
P346401410

UPDATE FOR NXT HD

™ READ+5¢5CTR+2004 CHK ALL HEADS DONE

BRE B31 :

<

IF HEAD MAP = ALL ONES,CONSTANT SEL LOK

HMAPALL 1
BNE %448
BTM ERRNo1T71lese
,BNC2 SLHD
B SELOK
CH HMAP 20,10
BE S432008

-

BTM  ETOsHDSLMeT1le

-

BC

MAP INDICATES THAT THIS MODULE
CONTAIRNES A HEAD THAT 1S
ALWAYS SELECTEDe 0 = IN MAP
INDICATES BAD SEL MHEAD

1 #4336 :
OUTPUT HD SEL MAP

HNTY HMAP<9¢gy TYPE HD MAP

H

BNC2 B37 -

8 RSTRT

AM B31411+02410

CM  B31411sLO0OP+69s CHK LOOP CHTRL DONE

BMNE B37 ’
siLB2

-

8

DATACONSTAMTS ¢ AND TYPEOQUTS FOR SELECT LOCK RQUTINE

DT 0023
PN 2172366
EC 412531

13608

11620
11632
11644

CHK FOR ALREADY SEL LOK

11656

11668
11680
11692

11704
11716
11728
11740
11752
11764
11776
11748
11800

11812
11824
11836
11848
11860
11872
11884

11896
11908
11920
11932
11944
11958
11968
11380
11992
12004

17

26
34
26

43

24
&7
17
47
49
14
46

08v06

12131
12050
11667

11764

12050
12121
11668

33560
11764
99999
03602
02904
11734
12055
12055
11620

12047
11872
03220
11524
10432
12047
11968

11932
12232
12038
Go0Co
11560
00402
11631
11631
11560
10880

=0000

99999
00701
11734

99999

00702
000~1
91400

00701
03600
00001
00701
~0000
000~1
000KO
J0200
01200

12026
01200
-0171
00200
00000
000~0
01200

00100
J213R
00100
00000
00200
00000
000-2
J2139
01200
00000



13110+
13120 HRST
13130 ALL1
13140 HMAP
13150

13160 CHKSL
132170 SEEK

13180 SCTR
13190 READ
13200 WRITE
13210 THNMOD
- 13220 OVFCY
13230 LOOP
13240

13250

13260 HDSLM

13270 MODULE

13280 SELM
13290%»
13300%
13310¢
13320%
13330 :
13340 EYO
13350
13360
13370
13380
13390
13400
134310
1342C ET01
136350%
13440%
1345C®
13460%
13470 ADJUST
13480
12499
13500 M2C}
13510
12520% ,
13530 SSIN
13840
13850
13960
13870
15580
193990

1160
10e11111111112
1190

Ole!?

»CYLD

295SCTRe 3+sRDAREA

2100004 SECTOR ADDRESS
»SEEK

sSEEK

33.KEY IN TOTAL NUMBER OF MODULES ¢
02,00

02¢59

02290

02:50

17eHD SEL LOK MAP ¢

10¢MODULE 9 ¢

172 ALWAYS SELECTED?®

ERROR TYPEOUT ROUTINE

oS

5
BC1 ETOlsss SW 1 ON BYPASS T/0
RCTY
WNTY RSTRT420es TYPE RESTART ADRS
BNF  #4364ETO~199 CHK FOR BYPASS
CF  ETO-1.
WATY MODULEsss TYPE MODULE
TF #4+18eETO-1
WATY 99999, TYPE ERROR MESSAGE
BB2 o903 : RETURN
. SPINDLE SPEED CMECK :
JUMPER INDEX TO RD CHK
TFM RSTRT+6s#9o LOAD RESTART ADRS
BTM REFNs65+105 GO TYPE REF V
RCTY
WATY SSCRRGeys TYPE RANGE OF SPEED
H
IRITIALIZE
TFM  RCNTs0004¢ RESET
TFM  HDCHNTs50059, COUNTERS
81 GATX 2860090 INDEX = RD CHK
TR 3975397 ‘
‘AM - HDCNT401+10, WAIT FOR FIRST PULSE
BNY  #-38 ,
BTM  ERADJSNOGIXso NO INDEX
. DT 0023
PN 2172366

EC 412531

12026
12036
12067
12048
03560
12050
12056
12059
10000
22050
12050
12065
12131
12133
12135
12137
12139
12173
12193

12230
12232
12244
12256
12268
12280
12292
12304
12316
12328

12330
12342
12354
12366
12378

12390

12402
12614
126426
12438
12450
134862

00011
00010
00011
00001
00000
00006 9J0
00003 ~03
00005 J50
00000
000006
00600
00066
00002
00002
00002
00002
00034
00020
00034

Q0005

46 12328
34 00000
38 00404
44 12304
33 12231
39 12173
26 12322
39 99999
42 G0000

16 00408
17 03164
34 00000
39 12865
48 00000

15 00810
16 10396
46 12498
31 00397
11 103%6
&7 12414
17 12778

000
U

00100
00102
00100
12231
060Cc00
00100
12231
00100
¢Q000

42330
00005
00102
001090
00000

«0000
OONCO
00600
00397
000-1
01400
J2915



05.29

ERROR ROUTINE FOR TYPING TIME COUNTER

13600 BNCZ
13610 8
13620%

13630 GATX TFM
13640 B8l
13650 BN
12660 AM
13670 BI
13680 87
13690 CHNG TR
13700 GATX1 SM
13710 BNE
137204

13730 ENUF  CM
13740 BNH
13750 BTM
13760 87
13770 M2C2 CM
13780 _BNL
13790 BTM
13800 CKLSW2 BNC2
13810 8

13820 BTM
13830 Bca
13840 RMJ3  BTM
19850 H
13860 BC4
13870 87
13880% ,
138904
13900% .
14910 0s
13920 ERADJ RCTY
13930 WNTY
13940 TF
13950 WATY
13960 WNTY
13970 ERADJ1 BCé
13980 H
13990 882
14000%

14010 SSCRNG DAC

14020 NOGIX
14030 SSMAX
14040 SSMIN
164050 SSOK
16060
14070%
140809
160909
14100

.DAC

-DAC
.DAC

-DAC

HEAD ALIGNMENT ROUTINE

o
e 4 Gy

RSTAT:

MCNT$32603¢
#+124600
CHNGo6D0
RCNT+1¢10s
#4+12+600
%420
383038390
MCHRT»01910
GATX4+24

RCNTe015154»
#4432
ERADJ»SSMING e
CrLSW2
RCNT»0168%4¢
LR XYY
ERADJ2SSMAX» e
5SIN

RSTRTY
ERADJ-S50K s s
SSIN
REFN+69+10,

RSTRT
START

5
RESTRT¢2v 909

#+184ERADI~1

9999900

RCNT=3e09

Relb

TIME CONST
INDEX TO READ CHK

CELAY CNT TIME

CHECK MAX
TYPE TOO FAST
CHECK MIN
TYPE TO SLOW

TYPE OKAY
60 TYPE REF

TYPE LOCATION

TYPE ERROR

TYPEOUTS FOR SPINDLE SPEED

25+ RPM MAX 1515 - MIN 1485¢

09»~ER 180 ¥
09.-ER 181 ¢
09%0~ER 182

2640 SPINDLE SPEED IS OKAY @

1-SEEK TO CYLINDER 35

2-START WITH HEAD O

DI 0023
PN 2172366
EC 412531

Logie

126886

12498
12510
12522
12534
12546
12558
12566
12578
12590

12602
12614
12626
12638
12646
12658
12670
12682
12694
12708
12718
12730
12742
12754
12766

127977
1277%8
127 ©
12802
12814
12828
12838
12850

12862

12865
12915
12933
12951
12%69

&7
%9

i6
46
&7
1t
646
89
31
i2
&7

14
47
17
49
14
%6
17
47
49
17
Y
17
&3
46
49

LE2ERO

I LT

033063
12522
12566
00810
12558
12578
003863
03363
igsée

goglo
126486
12778
12682
00810
12702
12778
12390
00402
12778
12390
03164
00000
00402
03616

$0003

34
38
26
39
38
46
48
42

00000
00404
12820
99969
00807
12862
00000
00000

00050
0ools

20018
gaol18

00048

00200
00000

L2603
00600
00600
000-1
00600
00000
00383
000-~1
0i20¢C

~1515
01100
J2951
000090
~1485
01300
42933
00200
00000
J2969
00400
00009
00000
00400
00000

00102
00100
127717
00100
00100
00400
02009
00000



14110%

16630

145509
164508
14460+
166709
166308

TCD

3=-READ DLSE ¥

START

1 CYCLE ENTRY - WRITE

DT 0023
PN 2172366
EC 412531

03616

n

14120% 4=-ADYANCE TO NEXT MO

L 14130% WHERN SW 2 TURMED OR/OFF

146140% 5-5% & ON LOOPS HD ¢

14150% BACK TO HEAD ©

16160% '

14170 ALIGN TFM RSTRT+6s%9s LOAD RESTARY ADRS 13016 16 00408 J3016

14180 BTM REFNe¢68210s GO TYPE REF Y 13028 17 03164 00008

14190 H : 13060 48 00000 QUuUOO

14200 SK CYL3500» SEEK TO CYLINDER 35 13052 34 13252 00701

14210 TFM  ALO+11+HASAD 13064 16 13087 43287

14220 ALO TF CYL3545099999 13076 26 13257 99999

14230 ALl MM CYL3545505410 13088 13 13257 0GO=5

14240 ™ ALHD#12097s ¢ IMSERT HD NOe 13100 2% 13279 0097

14250 RCTY 13112 34 00000 0C102

16260 WATY ALHDoss ‘ TYPE HEAD NO. 13124 39 13267 00100

14270% READ DISK TRACK

14280 RTH CYL35 13136 36 13252 00706

16290% . TURN SW 2 ON = OFF ADVANCE TO NEXT HEAD

14300 BNCZ #=1204¢ SwWw 2 OFF LOOP HEAD 13148 47 13136 00200

14310 BCce = 13160 46 13160 00200

14320 AM ALO+11+05 13172 11 13087 -0005

14330 CM - ALO+11:HASAD+504, CHK ALL HDS READ 13184 14 13087 J3337

14340 BNE ALO ’ 13196 47 13076 01200

164350 BCs ALO-12945 S 4 CN GO BACK 70 HD ©

. g} 13208 46 12064 00400

14360 H 13220 48 00000 00000

14370 BC4 RSTRT 13232 46 00402 00400

14380 B7 START 13244 49 03616 00000

16390 CYL35 DDA +1+07000520,RDAREA 13252 00006 1-7000
13258 00003 -20

. o 13261 Q0005 45000

14400 ALHD DAC OBeHEAD 90 13267 0001¢

14410 EMDL 14 0140 13282 00001

18520 HASAD DSA 0700000706090798090?1&0907160907020y07040907109v0?120307180
13287 00005 -7000
13292 00G05 -7060
13297 Q0005 ~-7080
13302 00005 ~7140
13307 00005 ~7160
13312 00005 -7020
13317 00005 ~7040
13322 00005 =7100
13327 00005 ~7120
13332 0000% -7180



34
34
39
16

&

37
15
&5
15
17
2%
25

5
&

25
25

16
ie
a4
L6
34
39
17
45
49
17
47
17
48

Q0000
00000
08449
00408

03712

137990
13789
13791
03665
02904
08548
10192
11854
13394
13642

00408
03565
02560
03820
00000
03441
0293%¢
03900
03260
03220
00402
03164
09000

00010

46

17
48
16

17
14
38
46

00402

03164
00000
00408

03096
04019
03588
04092

16490% I MPORYANT =~
14500# IF THE OPERATION HANGS~uUP (FAILS TO GIVE
14510 AN 1=-CYCLE ENTRY1+BOTH RESET ARD RELEASE
i#:gg* MUST BE PRESSED SIMULTANEQUSLY, THEN PRESS START
& #
14540%
14550 DORG START 03616
14560 START1 RCTY 03616
164570 . RCTY 03628
16%80 WATY HNEWNAMeo o TYPE PARY 2 Mapp 03660
14590 RTO4A TFM  RSTRT+6e%ey LOAD RESTART ADRS 03652
14600% - READ~IN EVEN PARITY @8s:4 BITS
14610 RNTBT MOP R6B1 03664
16620 RA INVP=-145004 5 s CARDe3 = PAPER TAPE

. 03676
14630 TOM  INYP-200,11 03688
16640 TD INVP o INVP~1 03700
14650 R6BY TOM RNTB74139¢9 CHANGE KOP TO ® 03712
18660 - BTM IMNDRSTe®+12s0 RESET INDICATORS 03724
14670 10 CYL3Ws 460 : 03736
14680 k2»] ROCF o460 03748
16890 10 SDCF o460 9 INSERT DRIVE (CQDE 03760
14700 T CYLOVe 480 03772
14710 70 SABCK ¢ 560 03784
147200 -
16730% *Re2CHECK AT CYL 03
14740% .
14750 TFM RSTRT4+&6e# s LOAD RESTART ADRS 03796
16760 TFM CYL3+5,600 038C8
14779 &K CYL3oes SEEK Cvi 03 03829
14T80 BC1 =-12 03832
14790 RCTY 035644
14800 WATY TSWC3lsee CHX HWEADS AT CYL 03 03856
16810 BTM YESHO+PSWo» GET ANSWER 03868
14820 BNR #4+20,PSWey RM = YES 032880
14830 87 WLPoes Q3892
14840 B8TM ERRNs167 03900
148%0 BMC2 RSTRT 03912
156860 BTM REFN»52:10, GO TYPE REF K 03924
14870 H ' 03936
14880 ZEROS6 DC 10¢0Qo2 03947
14890 BC& RSTRT 03948
14900%
14910 WLP BTM REFN951010, GO YYPE REF J 03960
14920 H . 03972
1493¢C TFM RSTRT+6e® 03984
14940 BT  YYPEoZZE oo TYPE WR I-CYCLE ERTRY

; . 0399¢
14950 wWLP1 CH #411:00100 TURN OM E/f2 04008
16960 WOKR DCFSCleco WON (SC s 0} 04G220
16%70 BE Wi.p2 046032

DT 0023
PN 2172366

EC 412531

0102
Q0102
00100
~3652

0uuo0

00500
0000~
13790
00009
-3736
00460
00450
00460
004560
00450

~3796
=0600
00701
00100
00102
00100
~3167
03167
00C00
=0167
90200
O0ONZ
00000

00400

DOON1
00000
~3984

-4465
000~0
00702
01200



14980
14990
15000
15010
15020
15030 wLP2
15059
15050
15060
15070
15080
15090
15100%#
15110 Wa2
15120
15130
15140 WLP3
15150
15160
15170
15180
15190
15200
15210
15220 WLPS
15230
15240
15250
15260
15270
15280
15260%
15300 WLPS
15310
18320
15330
15360
15350
15360
15370
15380%
153908
15400 226
154108
15420
154304%
184408
154808
15460#
15470
15480%

BTH
WON
BNC2
8

cM
WDN
BE
BTM
WON
BNC2
B

B1
TFM
CM
WIN
BE
BTH
WTN
BNC2
B

M
CTHN
BE
BTH
CTN
BNC2
B

cM
T0
RTGN
BE
BTM
RTGN
BNC2
B

DAC

ERRN:20Gs s

-DCF5CAss 0

#-12
RSTRT

#4+1160.10
ADRSCKew»
W42 :
ERRNs201es
ADRSCKev s
#-12
RSTRTY

TURN ON SWITCHES
#4$12+38600

CYL3AR+%,600
#411:0210
CYL3Wosn o
WiLPa
ERRNp202¢ 0
CYL3Wone
#-12

RSTRT

#411e00190
CY¥L3Wesse
HLPS
ERRN$203s 9
CYL3Wses -
#~12

RSTRY

#+11+0410
RDAREA+2100sDATAAw e
CY.3989:

RTOS

ERRMN2204 ¢«

CYL3s00

$y2 .

RSTRY

16e-¥WR 1-CYC ENTRY?

WDN {ADRS CHK}

TYPE ERROR
WDN {ADRS CHK)

WTN (NORMAL}

TYPE ERROR
WTN (NORMAL;

CTM {NORMAL)

TYPE ERROR
CTH (NORMAL)

INSERT GM
WLR OP (KORMAL)

TYPE ERROR
WLR OP (NORMAL)

04465

THIS ROUTINE CHECKS THAT THE WRITE TRANSLATOR OR
FBR OUTPUY GATING #SERIALIZER® CIRCUITRY IS FUNCTIONINGe
2100 EVEN PARITY B-4 BITS ARE WRITTEN TO THE OISKe THERE
THE BITS GO THROUGH THE WRITE TRANSLATOR WHICH BLOCK THE
8-4 BITSe THEREFORE ONLY 51 AMND 52 BITS ARE WRITTEN ®EXCEPT
FOR THE FIRST ADDRESS DIGIT WHICH !5 €82 BITS® ¢ WHEN THE

Dr 00z3
PN 2172366
EC 412531

4%

16
14
38
&6
17
28
&7
49

14
3%
46
17
36
&7
&9

lg
25
3%
46
i7
36
47
49

P o03220

03588
04056
00402

04103
03574
04176
03220
0357«
04140
Q0404

04188

08553
04211
08548
04264
03220
085468
04248
00402

04295
08548
04368
03220
08548
0433z
00402

04379
171909
03560
06496
03220
03560
046428
00402

00032

SAr gy
0702
00200
00000

000~0-
00702
01200
~0201}
00702
00200
QUOnY

03600

=0600
0C0-0
00706
01200
-0202
80706
00200
00000

C00-0-
Qo707
01200
=0203"
00707
00200
00000

0000,
00811
00704
01200
-0204
00704
00200
00000



05.33

154904 DATE | EE R
15500% Wil VORTD B4 @ PR TR
15510# SHORTED IV WILL SHYW URe
15520# - ALSO READ AND WRITE BARITY LATCHES ARE C(HECKED
15530 .
15340 RTOS TFM RSTRT+6e%50 LOAD RESTARY ADRS 04496 16 00408 -4496
15550 BTM TYPEs2Z1E0 TYPE BLANK XFER 04508 17 03096 =-54179
15550» GENERATE 2100 CHARACTERS :
15570 R7Al TFM CYL3+5+600 V4520 16 03965 =-L60L0
15580 - TF CYL3N+59%=14, IHITIALIZE 04532 26 08553 04531
15590 R7TA3 TF BOXXs INVP 06544 26 08547 137yl
156060 BTM GENXo®+120» GENERATE 2100 408 BITS
: : 04556 17 0BO22 =4%68
156190 BTM  INDRSTo#+124, RESET INDICATORS 04568 17 02504 -4580
15620 R7D2 BTM RSTRDAe%®¢ RESET PEAD AREA 04580 17 *80%0 «4580
15630 BTM INDRSTose RESET INDICATORS 04592 17 02904 ~Q000
15640#% WRITE DISK TRACK
18650 WTN CYL3Wees WRITE ONLY 31 AND S2 BITS
. 04604 38 08548 00706
15660 BCl1 ®-12 . 04616 46 04604 20100
15670% CHECK THAT WR CHK CAME ON
15680 BI R7D19700 04628 46 05272 00700
15490% READ TRACK AND FIND OUT WHY WR CHK WAS NOT TURNED ON
15700 BTM INDRSTee>» RESET IMDICATORS 06640 17 02904 ~-000O
12710 RTN CYL3 C4652 36 03560 00706
15720 ‘81 R7D3,600 04664 46 05236 00600
15730¢& ' CHECK FOR SELECT LOCK : :
15740 R7ISL SK CYL3w , 04676 34 08548 00701
157%0 BN! R7A&43600sp¢ 04688 47 05168 03600
157604 SELECT LOCK IS ON
15770 BTM REFNs59910e0 04700 17 03164 QOON9
15780 H _ 04712 48 00000 00000
15790 RDN RESETaees D4724 36 23602 00702
15800 WTN CYLAW 04736 38 08548 00706
15810 SK CYL3W Cs748 34 08548 00701
15820 AM %49410810 04760 11 04769 0-0-1
15830 BV R7S5LE Q4772 46 04988 01400
15840 BN] #-48:36009¢9, ' 4784 &7 Q4736 03600
15850 BTM REFNs©Z29100¢ 047196 17 03164 00002
15860 . H 04808 48 00000 00000
15870 R7SL1 RON RESEThoee ' 04820 36 03602 00702
15880 WTN CYL3W v 04832 38 08548 00706
15890 SK CYL3w 04844 34 08548 00701
15900 Bl RTS1.2=24¢3600¢c0 ¢ 04856 46 04892 03600
18910 BTM ERRMe1704s 04868 17 03220 ~0%70
- 15920 8 RTSL3s9e 4 04880 49 05084 00C00
15930 BTHM REFNeb63610es 04892 17 03164 00003
15940 H C49U4 48 00000 00000
" 15980 R7SL2 RDN RESET 04916 26 03602 Q0702
15960 WTN CYL3w 04928 38 08548 00706
15970 $K CYL3w 04940 34 (8:468 00701
DT 0023
PN 2}72366

EC 412531



15980
159%0
16000
16010 R7SLE
16020
16030
16040
16050
16060
16070
16080
16090 R7SL3
16100
16110
16120
16130
16140
16150
16160 RTAS
16170
16180 TBIT

. 16190

16200
16210
16220 RTD3
16230
16240
16250 R7D1
16260%
16270
16280
16290
16300
16310
16320
163308
16340 BNI1
16350
16360
16370
16380
16390
16400
16410
164208
16430
16440
164808
16460
164704
16480%

BNI2

Bi
BTM
B8
RTN
SK

AM

BY
BNI

BT™

H
B
BC2
RDN
WTN
B
BTHM
H

B
BTM
™
WATY
DNTY
TFH
B7
BTM
BNC2
B
BTM

RT75LE+ 3600500
ERRMelTlooye
RT503¢0¢

CYLs

CcyL3
#4+9916810
#424 ‘
RTA1636005,
REFNo&3+10,

#-12

*+4B8000
RESETeee
CYL3Wore
#=36s900
REFNs69910¢4

RT05%

ERRNo21097110 00
19999+ RDAREA+T

BlTsse -

199995429

1999900

RE3

ERRNoe211les

R7D2

RSTRY

RETIMNDose

TYPE FAILING BIT
TYPE BIT
RESET DUMP AREA

GO TYPE ERROR

RESET INDICATORS

- READ TRACK BACK IRTO CORE

RTHN
B8C1
B
BTM
BNC2
B

CcYLs

#--12
BNI15,600
ERRNo21299
RT1D2

RSTRT

- CHECK DATA READ

B1
BTM
1D

87
B1
BTM
7D
87

BCa
87

R4 916000,
ERRN92135711p00

19999 9RDAREA+S
817
#484017004,
ERRNs21497110¢e»

19999+ RUAREA+T
T8IT

R7AL
RT0&

DATA AND CONSTARTS

GO TYPE ERROR

DT 0023
PN 2172366
EC 412531

05284
05296
08308
05320
05332
05344

05356
05368
05380
05392
05400
05412
05424
05438

05444

05456

QE 4'1“ B 5

y 04088
0340

05084
03560
03560
05021
05048
04520
03164
00000
05060
05132
03602
0854648
095084
03164
00000
Q4u96
03220
19999
05465
19999
19999
07830
03220
04580
004602
02904

03560
05284
05356
03220
04580
00402

05400
03220
19999
05192
05444
03220
19999
05192

04520
05502

T:‘&S&
=G171
GoDoo”
00706
00701
0=0-1’
01400
03600
000M3
00000
00000
00200
00702
00706
00000
00009
00000
00000
-021~
15007
00100
00100:
-~0000"
00000
-0211-
00200
00000
=0000-

00706
00100-
00600
-0212
00200
00000

01600
=021L
15006
00900
01700
~021M
15007
00000

00400
00000



05.35

16690 BIT
16500 2216
16510
16520%
16530+
16540%
16550%
16560%
16570%
16580%
16550%
16600#
16610%
16620%

-~ 16630#

16640#
16650#
16660%
16670#
16680
16690
16700%
16710
16720%
16730
16740%
16750%
16760
16770%
18720%
16790¢
1568002
168108
16820 RT06
16830
168640
16850
16860
16870
168890
16890
16900
16910
16920
16930¢
14940 RTO6A
16950
16960
16970
16980
16950

DAC
DAC

THIS ROUTINE CHECKS FOR CORRECT DATA TRANSFER

G7¢ ©L7

12e-BLANY niEM:

1¢RD/WR DISK TRACK INSTRUCTION 1S USED.
2¢NO DISTINCTION IS MADE BETWEEMN SECTOR
ADDRESS AND DATA. THAT 1S THE DATA
RECORD AND INDELIBLE ADDRESS CONTAIN
THE SAME CHARACTERSe.

3.THE WRITE ADDRESS SWITCH AMD COMPARE
DISABLE SWITCH MUST BE ON {Dulie

4e 2100 CHARACTERS ARE WRITTEN AND READe
DATA 1S WRITTEN AND IS READ BACKs AND
THEN THE TWO RECORDS ARE COMPARED
ONLY THE FIRST 105 CHAR OF DATA
RECORDS ARE COMPARED. THIS 1S BECAUSE
WR CHK DISCONNECTS AND RTN WILL READ
BACK THE COMPLETE RECORD,

6oDATA RECORDS~

DATA

11

FLAG 22
L)

FLAG 88
FLAG 00
RM

FLAG RM

NUM BLNK
FLAG GM

LOAD RESTARY
TYPE WR/RD DATA XFER

RESET DATA
TRANSFER MAPS

SET UP FOR CYL 03

INITIALIZE TDM=-S

PHASE

A

8

C

D

E

F

G

H

i
TFM RSTRT+6e%es
BTM TYPESZ27 os
SF S5FS
SF SFS+1
SF SFS+6
SF SF5+7
TF WRMsZ210
TF EVMs 2210
TF ODMs22104 0
TF ROMoZ210ve
TF XFMsZ210
~ INITIALIZE FOR DATA TRANSFER
TFM  CYL345+6004,
TFM  WRM1+6sWRM-8
TFM  EVM1469EVM-8
TFM ODMLI+530DM-84 ¢
TFM  RDM1+86¢RDM-8
TFH

XFM1+6 9 XFM=8

DT 0023
PN 2172366
EC 412531

SR TS £

b4 7 GOOde

05502
05514
08526
05538
05550
05562
05574
05586
05598
05610
05622

05682
05646
05658
05670
05682
05694

16
17
az

iz
32
26
26
26
26
26

16
16
1é
16
16
16

00408
030%6
08537
08538
08543
08544
08699
08709
08719
08729
08739

03565
05796
05868
05904
05940
06176

-5502

~8485

00000
00000
00000
00000
03947
03947
03947
03947
03947

-0600
-8691
-8701
-8711
-8721
-8731



17000
17010 R&FI
17020
170390%
17040
17050
17060 R&F4
17070
17080 WRM1
17090
17100 ERSWX
173110
17120
171309
17140
17150
17160 EVM1
17170
17180
17190 ODM1
17200
17210
17220 RDM1
17230%
17240

17250
17260
17270
17280 R&F1
17290
17300
1731¢
173290
17330 R&FS
17349
17350
17380
17370
17380
17350

17400
17410
17420

17430 XFM1
17640
17650 XFM2
17460
17470

TFM
TF
BTM

Y42BoDATAY
BOXXeDATAX
GENXs¥%41200

WRITE DISK TRACK

TF
BIM

WTN

.BN1
.TDM

TOM
D§
BTM

BTM

CYLAWSS5oCYLI+S
INDRSToee
CYL2W
#+245T000
$9959,1
ERSWX 0

pF-2 .
RSTRDAe®+12
IRDRST o200

READ DisSK TRACK

RTN
BNI

TOM

TOM
BNI
TDM
TOM
BN1
TOM

cyL3
#436916000,
999991
ERSHX 1
#436017000
9999951
ERSWXeY
#424906004
999991

HD

GO GEMERATE 2100 (HAR

RESET INDICATORS
CHK FOR WRITE CK

RESET INDILATORS
0

EVEN PARITY CK
ODD PARITY CK

READ CHK

COMPAR: WRITE DATA WITH READ DATA
CHK FOR PARITY ER = NO COMPARE

BD

TF
SF

TOM
TF

TDM
87

KFM2eERSHX s s

#4423, BOXX
#410000
#4+23¢RDAREA+]
#-13sRDAREA4 1
XFM1
R&4F1+11902410

COMPARE

R4F1+11:RDAREA+0105esCHK 15T SCTR CMPRD

R&F)
R4eF341103,10
WRM1+6901510
EVM1+6001¢10
ODM146:¢01010,
ROM146+01910
KFM146s01610

R&4F3
8412690
RGKBoss

99999,1

R&4F S
#+1BoXFM1+$
99999,2
R&FS

- R4F3+119DATAX+156s

UPDATE TDM-S

CHK IQZaétst BITS SERT

TURN OFF QVFLO

05730

05742
05754

05766

05778

05790
05802
05811
05816
05826

05838
05850
05862
05874
03886
05898
05910
05922
05934

05946
05958
05970
05982
05994
06006
06018
06030
06042
06054
06066
06078
06090
06102
06114

66126
06138
06150

GO SEND RMsGMsNUM BLARK

DT 0023
PN 2172366
EC 412531

06162
06170
06182
061%0
06202
06214

26
it
38
Ly
15
15

05129
08547
o822

08553
02904
08548
05802
99999
05811

00000

17
17

36
47
15
15

43

26

32
16
24
o7
11
14
&7
11
13
11
11
11
11

14
47
46

49
15
49
26
15
59

08090
02904

03560
05886
99999
gs5811
05922
99999
05811
05946
99999

06190
05951
05980
06005
05981
Q6170
06005
C6005
05994
05749
05796
05868
05904
05940
06176

05729
05718
06162

06222
99999
06054
06208
99999
06054

~E520.
36520
5762

03565
=-0000
00706
00700
00001
00000

~2826
=0D0DO

00706
01600
00001
00001
01700
00001
02001
00600
06001

05811,
08547
00000
J5001
15001
01200

000-2
J5105
01300
000-3
000-1

000~-1
000-1

000=~1

000~-1

~8535
01200
01400

00000
00001

80000

06176
00002
00000



05.37

17480%
174G0%
17500#
17510%
17%20%
17%30#
17550 RGNB
17550
17560

17570
17580
17590
17600
17610

17620
17630#
17640
17650
17660
17670
17680
17690
17700
177102
17720
17730 RAR1
17740
17750
17760
17770

17780 R&R2

17790
17800 RaR&
17810
17820
17830#%
17840 R&R3
17850
1786C
17870%
17880 R&C1
17890
17900
17910
17920
17930%
17940
17950
17940

BERD WMo sl SR Ol

N

WRITE-READ DISK TRACK,2100 R#

TFM  RSTRT+69%p,
TF BOXXsDATAX+15
BTM GENXs#41240

LOAD RESTART ADRS 06222

06234 o

GO GENERATE 2100RM

06246
WRITE DISK TRACK
WTN CYL3W C6258
BNl #424470040 WRITE CHK 06270
TDM . WRM=-3,1 v 06282
BTM RSTRDAs®+1249 GO RESET READ AREA
‘ 06294
BTM . INDRST 06306
READ DISK TRACK
RTN CYL3 06318
BNl #424416004, EVEM PARITY CK 06330
TOM EVM-3,1 06342
BNl #424017004, 00D PARITY CK : 06354 &
TDM ODM=3,41 06366
BNl #424,06C049 READ CHK 06374
TOM ROM=3,1 06320
CHECK READ ARFA FOR RM
TFM #4+23,RDAREA 06402
TD BOXsRDAREAs» MOVE DATA 08414
BNR R&R2sBOXo s CHK FOR RM 06426
BNF #4204BOXo e CHK FOR FLAG 06438
B7 R4R2 06450
BNG R4R&4BOXeo CHK FOR GM X 06458
TDM XFM=3,.1 06470
87 R&4R3 056482
AM R4R1+11601 : 06490
| R4R1+112RDAREA401059yCHK DONE 06502
BL R4R1 06514

WRITE-READ DISK 2100 FLAG RM

TFM RSTRT+6s%9e

TF BOXXsDATAX418

BTM GENXe#+1200
WRITE DISK TRACK

WTM CYL3W

BRY ®+24,0700¢5+

TOM WRM~2,1

BYM RSTRDAe%®+1249

BTM INDRSTo%#4124s
READ DISK TRACK

RTH CyL3

BNl #426+160090

TOM EvVM=241

LOAD RESTART ADRS 06526
' 05538
60 GEN 2100 FLG RM 06550

06562
WRITE CHK C6574
06586
GO RESET READ AREA 06598 |
RESET INDICATORS 06610
| 06622
EVEN PARITY 06634
06646
DT 0023
PN 2172366

EC 4)2531

00408
08547

08022

08548
06294
08696

08090
02904

03560
06354
08706
06378
08716
06402
08726

064625
00805
06470
06458
06470
06490
08736
06526
06425
06425
06414

00408
08547
08022

08548
06598
08697
08090
02904

03560
06658
08707

-6222
08535

~-6258

00706
007690
00001

-6306
-0000

00706
01600
00001
01700
00001
00600
90001

J5000

15000
00805
008905
00000
00805
00001
00000
=0001
J5105
01300

-6526
08538
~6562

00706
00700
00001
-6610
~662¢

00706
01600
00001



17970
17980
17990
18000
18010
18020
16030 R4C2
18040
18050
18060
18070
18080
18090 R4F6
18100
18110
18120#
18130%
18140%
18130 R&C6
16160
18170
18180%
18190 R4CY
18200
18210
18220
18230
18240%
18250
18260
18270
18280
18290
18300
18310
183208
18330
183460 R&CY
18350
18360
18370
18380
18390
18600
18410
18420 R4CS
18630
18640 R&FT
18430
18460
18670%

BMI
TOM
BNI
TOM

Ce2be i T00o e ey PAETY
00%“291

#e3b06600s0 READ CHE
RDOM~2¢1

CHECK READ AREA FOR FLAG RM

TFM
b

BNR
BNF
BNG

#4239RDAREA

BOX9sRDAREAs ¢

2436sB0Xs e CHK FOR &:2 BITS
#4240B0Xe s CHK FOR F BIT
R4F6oBOXso CHK FOR NOT 401 BITS
XKFM=~231 .

R&C6

R4C2+11601010

RGC2+11sRDAREA40105+ 9 SCAN CMPLTE RD AREA
R&C2 .

. WRITE -~ READ DISK TRACK»2100 NUM BLNK

TFM
3
BTM

RSTRT+60%s
BOXXeDATAX+21
GENXo#+12¢0

LOAD RESTARTY ADRS
GO GEN 2100 NUM BLK

. WRITE DISK TRACK

WIN
BNI
TOM
BTM
BTM

CyL3w

8424507004 WRITE CHK

WRM=-1¢1

RSTRDA» #4124, GO RESEYT READ AREA
INDRSTso e RESET INDICATORS

. READ DISK TRACK

RTN
BNl
TOM
BMI
TOM

BNI

TDM

cYL3
#424016009 MBR~E
EVM=1s1

- #424917009 ¢ MBR-0

ODM~1¢1
8426006000 READ CHK
RDM=191

" CHECK READ AREA FOR HUMERIC BLANK - (84

TFM
o
BNF
87
BD
87
BNG
B7?
BNR
TOM
87
AM
CcM
BL

#4+23RDAREA

BOXeRDAREA : .

#4203B0Xe0 NO F BIT

R&(8 .

#420:80X%00 8:4.2:0R 1 BIT
R&CH ‘
#4204B0Xs e NO Bs4920 AND 1 BIT
R&4cCs

R4FToB0KHo e NO 842 BITS
XFM=191 :

R&4FB

R4CY9+1101410
R4C9+11sRDAREAHQ1055 s SCAN READ AREA
R&CY

DT 0023
PN 2172366
EC 412531

06670
06662

06694

06706
06718
06730
06742
06754
06766
06778
Ue786
06758
06810

06822
06834
06846

056858
06870
06882
06894
06906

06918
06930
06942
06954
06966
06378
06990

07002
07016
07026
07038
07046
07058
07066
07078
Q7086
07098
07110
07118
07130
07162

16
26
17

38
47
15

17

36
47
15

15
47
15

16

46
49
43
49
55
49
45
15
49

11

14
&7

fo
[

6682

08717
06706
08727

06729
00805
06766
06766
06786
08737
06822
06729
06729
06718

00408
08547
08o0z2

08548
06894
08698
08090
02904

03560
06954
038708
06978
08718
Q7002
08728

07045
00805
070456
07098
07066
07998
07086
07098
07118
08738
07154
07025
0702%
07014

YLT700
00001
80600
00001

J5000
15000
00805
00805
00805
00001
00000
000~1
J5105
01300

-6822

08541

-~6858

00706
C0700
00001
-6906
-0000

00706
01600
00001
01700
00001 .
00600
00001

45000
15000
00805
00000
00805
00000
00805
00000
00805
00001
00000
000-1
J5105
01300



05.39

18480+
18450%
18500 R&FO
18510
18520

- 185%30
18540
18550 R&C3
18560
18570
18580
18590
18600+
18610
18620
18630
18640
18650
18660
18670
186808
18690
18700
18710
18720
18730
18740
187%0
18760
18770 RaC3
I18780%
18790«
18500+
13810 R&F9
18820

R&Co

18830
18340
18850
18860
18870
18880+
188%90#
18900+
18910%

13920 DIGFNRD

18930
18940
18950
18960
18970

EC 412531

CWRITE o BEAT DRI SN T FLAG G

TFM  RSTRT+6e%0s LOAD RESTART ADRS 07154
TF  BOXXeDATAX+24 : 07166
BTM GENXs#+124s GO GEN 2100 FLG GM 07178
BTM  INDRSTs s RESET INDICATORS 07190
“WRITE DISK TRACK

WTN CYL3W 07202
BNI  #424,07000, WR CHK 07214
TDM  WRMs 1 07226
BTM RSTRDAs#4+124s 60 RESET READ AREA 07238
BTM INDRSTo#+124s RESET INDICATORS 07250

READ DISK TRACK '

RTN CYL3 07262
BNI #424416004, MBR-E 07274
TOM  EVMs1 07286
BNI #426417004, MBR-0 072 8
TDM ODMs1 07310
BNI #+424506004, READ CK 07322
TOM RDM»1 07334
" CHECK READ AREA FOR FLAG GM

TFM  #423,RDAREA 07346
TD  BOXsRDAREA 07358
BNF  R4C5,B0Xss CHK FOR FLAG 07370
BNG R4C50B0Xss CHK FOR GM 07382
AM  R&CA&+11+01,10 07394
CM  R4CA+11+RDAREA+0105+sSCAN RD AREA 07406
BL  RaCe 07418
BT  R&F9 07430
TOM  XFMs1l 07438
TFM 8423 ,WRM-8 07450
BD DIGFND»99999+s SCAN MAPS FOR DIG = ERROR
S 07462
AM  #-1401510 07474
CM  #=13,XFM+1, CHK SCAN DONE 07486
BNE #-36 g 07498
BC4 RTO6+24 07510
BT  RTSA 07522

ERROR CONDITION HAS BEEN FOUND

OUTPUT ERROR MAPSe 1 = ERROR
BTM ERRN9220+711ss 07530
RCTY 07542
SPTY 07554
SPTY 07566

D 19991+DATAX 07578
TD  19992+DATAX+3 07590
DT 0023
PN 2172366

16

43
i1
14
47
46
49

17
34
34
34

25

00408
08547
08022
02904

08548
07238
08699
08090
02904

03560
07298
08709
07322
c8719

07346

08729

07369
00805
07438
07438
07369
07369
07358
07450
08739

07473

07530
07473
07473
07462
05526
08740

03220
00000
00000
00000
19991
19992

-7154
08544
-7190
=0000

00706
00700
00001
-7250
-7262

00706
0160¢C
00001
€1700
00001
00600
00001

J5000
15000
00805
00805
000-1
J5105
01300
00000
00001

-8691

99999
000-1
-8740
01200
00400
00000

-022-
00102
00101
00101
08520
08523



18980
189990
19000
19010
19020
19030
19040
19050
19060
19070
19080
19090 .
19100 RE1
19110
19120

- 19130

19140
19150
19160
19170#
19180#
12190%
19200 RE?
19210
19220
19230
19240
19250
19260%
19270

19280 R52 

19290%
19300
19310#
19320
19330
19340%
19350
19360
19370%
19380
19390
19400
19410%
194202
194309
194408
19490
19640 GENX
19470
19480

19993 4DATAXSE

19994 DATAX+S

19995,DATAX+ 1200 HMOVE DATA
19996 +DATAX+15

1999T7+DATAX+18

19998 DATAX+21

19999 +DATAX4+24 '
1999100 - DUMP HEADING
RE1+11+WRM

RE1~64VERTO

9999944+ TYPE LABEL
19999499999

19991 0% DUMP ERROR MAPS
RE1+114010410

RE1-06906+10

RE1+119XFM+104¢s CHK DONE

RE1-24

19999404 RESET DUMP AREA

REQUEST AND ACCEPT DIGIT FCR WR-RD

TFM
RCTY
WATY
RNTY
10
TOM
GO
BTM
BTM

RSTRT+60% sy LOAD RESTART
GETDsooy REQUEST DATA
BOXX=1s99 ACCEPT DIGIT
BOXXeBOXX-1

ROXX=240911

GENERATE 2100 CHARACTERS

GENXo#412

INDRSTo s RESET INDICATORS

WRITE OISK TRACK

"WTN

CYL3wW

READ DISKr TRACK

BTM
RTN

BC1
8TM

BC4
BNC2
87

INDRST 999 RESET INDICATORS
CyLs

RE2
RGERs&5 4 ¢ OUTPUT READ DATA

RE2
RE3
RTOS

GENERATOR ROUTINE FOR GENERATING
THE 2100 CRAR RECORDS

DS
TFM
TF
SM

5 , |
*#4+18sWRAREA+2099 L
WRAREA+20994BOXXsv INSERY 2 CHAR FIELD
#=6002:10

DT 0023

PN 2172366

EC 412531

87602
07614
07626
07638
07650
07662
07674
07686
07698
07710
07722
07734
07746

07758

07770
07782
07794
07806
07818

07830
07842
07854
07866
07878
07890

07902

07914
07926

07938
07950

07962
07974

07986
07998
08010

08021

ogo2z2
08034

08046

25
25
25
25

25
25
35
16
16
34
39
26
35
11
11
14
47
16

16
34
39
36
25
15

17
17

38

17
36

46
A7

46

&7
49

65 . 40

19993
19994
19995
19996
19997
19998
19999
19991
07757
07740
00000
99999

19999

19991
07757
07740
07757
07722
19999

00408
000060
08591
08546
08547
08545

08022
02904

08548

02904
03560

07914
08158

07914
07830
04496

00005

16
26
12

08040
19299
08040

08526
08529
08532
08535
08538
08541
08544
00100

-8699

-8661
00102
00100
99999
00100
00040
000~6
-8749
01200
-0C00

-7830
00102
00100
00100
08546
0000~

-7914
-0000

00766

-0000
00706

00100
-0045
00400
00200
00000

J9299
085467
000=2






19950%

20000 NEWNAM DAC 18.PART 2 OF DT 0023¢

20010 227
20020 DATAX
2003¢
20040
20050
20060
20070
20000
20090
20100
20110
20120
20130
20140 SFS
20180
20160
20170
20180
20190
20200
20210 BOXX
20220 CYLIW

20230 TWR
20240 TRD
20250 2210
20260 GETD
20270 228
20260 VERTO
20290
20300
20310
20320
20330 WRM
20340 EVM
20350 ODM
20360 RDM
20370 XFM
20380%
20390+
20400%
20410%
20420%
204304
20840%
204508
204609
20470 RT6A

‘DAC  179-WR/RD DATA XFER?Y

¢ 03,011
- DC . 01,0
DC 020-22
< 03444
DC 01+0
DC 02,~88
v]d 01,0
vI 026~00
DC 0160
DC 01,¢
DC Ole?
D¢ 01,0
nC Oie®
DC 0le?
DC 0160
DNB 02
- PC 0160
DGM
DGM
DC 03,0

DDA 910999999020+ WRAREA

DAC O6sWTN ¢

DAC 08s RTN ¢

DS +ZERQG

DAC  22+KEY IN WR=-RD DIGIT ¢
DAC 13s~-WR MEAD MAP!

DAC 03,W ¢
DAC  03E ¢
DAC 0340 ¢
DAC 03sR ¢
DAC 034X °
DS 10
bs 10

DS 10

ps 10

ps 10

THIS ROUTINE CHECKS THAT DATA (FLAG GM)
CAN BE WRITTEN WITH EACH HEADe

AFTER THE DATA 1S WRITTENsIT 1S READ BACK
INTO CORE STORAGE AND A WRITE HEAD MAP

1S GENERATEDe O = OKAYsl = ERROR

TFM  RSTRT+60%ss LOAD RESTART ADRS

DT 0023
PN 2172366
EC 412531

08449
08485

08520

- 08521

08523
08526
08527
08529
08530
08532
08533
08534
08535
08536
08537

- 08538

08539
08541
08542
08543
08544
06547
08548
08554
08557
08563
08575

© . 03947

08591
08635
08661
08667
08673
08679
08685
08699

- 08709

08719
08729
08739

08740

%
b5
o
[ra
23

00036
00034
00003
00001
00002
00003
00001
0000¢
00001
00002
00001
00001
00001
00001
00001
¢0001 -
00001
00002
00001
60001
00001
00003
00006 1R9999
00003 =20
00005 J7200
00012
00016
00000
00044
00025
00006
00006
00006
00006
00006
00010
00010
00010
Q00010
00010

16 00408 ~8740



05.43

20680 BTk TV o w T mant VRELT anm AR 3T 9% =8635
20490 T BORK @A‘}i S g GUTOh 26 DEH47 085‘9“
20500 BTM GENH:2¢llog GENERAVE 2300 FLAG GM 98776 17 4B(GR2 -8788
20510 R&M1 TFM  CYL3+59780 £6788 16 03565 -0780
20520 TF 1999942ERQ104 9 RESET Map 08800 26 19999 02897
20530 TFM  WRHD+6+19999 08812 16 08926 J9999
20540% WRITE DISK TRACK . .
20550 WRHMD1 TF CYL3W+59CYL345 - 08824 46 08553 03565
20560 WIN CYL3W 08836 38 08548 00706
20570 BTM INDRSTso 0 RESET INDICATORS 08848 17 02904 =000Q0
20580+ READ DATA BACK
120590 RTN CyL) -08860 36 03560 00706
20600 61 *4+480:0700 08872 46 08SZ0 00700
20610 B1 #436906004, CHECK FOR 08884 46 08920 00609
20620 81 #424016009, ERROR ‘ 08896 46 08920 01600
20630 : BNl #+48,1700 ' 08908 47 08956 01700
20640 WRMD TOM 99999910 SET MAP 08920 15 99999 00001
208650 - TF 19988sCYLI+S,y STORE SCTR ADRS 08932 26 19988 03565
20660 BYM INDRSTess RESET INDICATORS 08944 17 02904 -0000
20670 SM WRHD46¢01410 08956 12 08926 000-1
20680 SM CYL3+45020010, DECR TO NEXT HD 08968 12 03565 000KO
20890 C CYL3+5:5804 CHK DONE 08980 14 03565 ~0580
- 20700 BNE WRHD1 08992 47 08824 01200
20T710# .
20720 TOM 19989,0,11 ‘ 09004 15 19989 0000~
20730 CM 19999404510, CHK WR HD MAP 09016 14 19999 000-0
20740 BNE RéH2 09028 47 09060 01200
20750 BC4 RT6A+24 ‘ , 09040 46 08764 00400
20760 B7 RTO7 09052 49 09180 00000
20770 '
20780 Ré6MH2 BTM ERRN3230s¢ TYPE ERROR NOs 09060 17 03220 -0230
20790 BCl #+48 : 09072 46 09120 00100
20800 DNTY 1999090 DUMP MAP 09084 35 19990 00100
20810 TFM 19999504 RESET DUMP AREA 09096 16 19999 -0000
20820 H o 09108 48 00000 00000
20830% DIAGNOSTIC LOOP _
20840 TF CYL3W+5019988 09120 26 08553 19988
20850 WIN CYL3Weos WRITE TRACK 09132 38 08548 00706
20860 BC1 #-}12 09144 46 09132 00100
20870 BNC2 RT6A+24 ‘ 09156 47 08764 00200
20880 8 RSTRT 09168 49 00402 00000
20890
20900%
20910+ THIS ROUTINE CHECKS THE COMPARE LATCH
20920% : .
20930% PHASE A ( CBA8421 BITS ) :
20940% le 2100 CHARACTERS ARE GENERATED ( FLAG GM )
20950# 20 WRITE FULL TRACK ( HD 0OsCYL 03 )
2095604 3s READ BACK CHECK
20970# 4o CHECK RBC IND 37 1S OFF
20980#
DT 0023
PN 2172366

EC 412531



20990 RTO7
21000
21010
21020
21030#
21060 RTL1
21050
21060
21070%
21080
21090
21100%
21110
21120
21130
21140
21150
21160
21170
21180 R7A2
21190+
21200+
21210+
21220%
21230%
21240%
21250
21260
21270
21280 RIX&
21290%
21300
21310
21320
213308
21340 R7X3
21350
21360
21370
21380
21390
21400
21610
21420
21630
21440
216%0
21460
21470 RTX1
214808
214904

R7X2

TFM

RSTRY+Ge% e g LOAD R
BTM  TYPESZZY s FYPE COM LATEH
TFM  CYL345.800 :
TF CYLAW+S598=14 INETIALEZE
~ GENERATE 2100 FLAG GM -
TF BOXXoDATAX+2& '

BTM  GENXoe#+1249 GENERATE RECORD
BTM  INDRSTsss RESET INDICATORS
WRITE FULL TRACK : ; -

WTN CYL3W
81 #-2491900
READ BACK CHECK COMPARE
CTN CYL3W
BNI - RTA263700
BTM ERRMNe24099 GO TYPE ERROR
CTN  CYL3W
B8C1 #-12
BNC2Z2 RTL1
8 RSTRT
BTM INDRSTeos RESET IMDICATORS
DATA UNEQUAL~ COMPARE LATCH
lo CHANGE ONE CHARACTER IN CORE
2e¢ READ BACK COMPARE
3¢ RBC IND 37 SHOULD TURN ON
-TFM  RSTRT+6e¥% gy LOAD RESTARY ADRS
IDM  MWRAREA+1050904¢ CHANGE DATA
BTM  INDRSTeee RESET INDICATORS
READ BACK COMPARE
CTH  CyLaw
‘81 R7%X1:37004¢ iND SHD HAVE BEEN ON

" . TRY ANOTHER WAY TO TURN ON THE INDICATORS

BTM
‘RTGN
Bl
‘BTM
"RTGN
‘BC1
‘BNC2
8
BTM
“CTN
'8C1
BNC2
8
BC&

RSTRY
ERRN924200
CYL3W

INDRSTse s
CYL3Wy oo
R7X2+3700
ERRN92&1¢o
CYL3w

RESET INDICATORS
READ TRACKsWLR OP

INDICATOR FAILED

#e12

RTX3
COMPARE LATCH FAILED
#e12

R7X4
RSTRY

RTOT+24

DT 6023
PN 2172366
EC 412531

RRES
09192
09206
09216

09228
09240
09252

09264
09276

09288
09300
09312
09324
09336
09348
09360
09372

09384
09396
09408

09420
09432

09444

09456

29468
09480
09492
09504
09516
09528
09540
09552
09564
09576
09588
09600

16
17
16
26

28
17

17

38
hé

36
47
17
36
46
&7
649
17

16

15
17

36
LY

EITHER THE IND WONT TURN ON OR THE INSTRUCTION FAILED

17
36
46
17
36
46
47
49
17
36

46

&7
49
4%

Qoa0e
03096
03565
08553

08547
08022
02904

08548
09252

08548
09372
03220
08548
09324
09228
00402
02904

00408
18250
02904

08548
(9600

02904
08548
09540
03220
0es548
09492
09444
00402
03220
08548
09552
09408
00402
09204

=33180
43631
«0600
09215

08544

«“9252
éOOOO

00706
01900

00707
03700
-0240
00707
00100
00200
00000
«0000

~9384
00000
-0000

00707
03700

~-0000
00704
03700
=-0241
00704
00100
00200
00600
-0242
00707
00100

00200

00000
00400



05.48

21500%
21510%
21520%
21530»
21540%
215%50%
21560%
21570%
21580#%

21590 RESTS

21600

21610
21620
21630
21640
21650
21660
21670
-21680%
21690
21700
21710
21720
21730
21740
21750
21760

217790
21780
21790
21800
21810
21820
21830
21840
21850
21860

21870

21880

21890%
21900#%
21910%
21920%
21930%
21940%
21980+
21960#
21970%

R6S1

R6S2

RESTOWRE oy impih 0o

R '~~‘.AT‘ "-‘l = . e {~/

THE SECTOR ADDRESSES ARE WRITIEN BACY
ON CYLINDER 03¢ THE FIRST & DIGITS OF

. THE SECTOR RECORD

IS A DUPLICATE OF THE

SECTOR ADDRESSe THE REST OF THE RECORD IS

81

16

17
16
31
11
14
47
16
26

16
26
26
11
26
26
12

001122334455667788%99
TFM RSTRT4+60%ey LOAD RESTART ADRS 09612
BTM TYYPEw2Z10s TYPE RESTORE SCTR ADDRESSES
02624
TFM  #4+18+WRAREA 09636
TR 99999 +RESDAT» MOVE DATA 09648
AM #-06+105 09660
™ #-18 s WRAREA4+210049 CHK DONE 09672
BNE #-~36 . 09684
TFM RH6S5A,600 09696
TF CYL3W+5:R6SA ¢9708
INSERT SECTOR ADDRESSES
TFM #+18.WRAREA+G 09720
TF 99999 4R6SAs e INSERT SCTR ADRS 09732
TF R652469R651+6 09744
AM R652+6505,10 09756
TF 99999 :R6SA0 DUPLICATE SCTR ADRS 09768
TF #+30,R651+6 09780
SM #+18+04,410 09792
CF 99999500 CLEAR FLAG ON SCTR ADRS
. 09804
AM R65As01910 09816
AM R65146+105 : 09828
CH R6ES1+6 9 WRAREA+2104 09840
BNE R651 09852
BTM INDRSTe# 41299 RESET INDICATORS 09664
&K CYL3Wooe 09876
WTN CYL3W ’ 09888
%#=-3601900 09900
AM CYLIW+B420 03912
M CYLA3W+508000, CHK ALL SCTR ADRS DONE
' 9924
BME R6S1-12 09936
BCA REST6424 09948

S DATA DIGITS OF THE SECTOR RECORD ON CYLINDER 03e-

PHASE A (RDR -~ SINGLE SECTOR)

THIS ROUTINE CHECKS THAT EACH SECTOR ON A
TRACK (HEAD 0) CAN BE READeo EACH SECTOR IS
READ WITH A READ DISK NUMERIC (RDN)} INSTRUCTION.
EACH SECTOR ADDRESS 1S DUPLICATED AS THE FIRST

TH1S ADDRESSES WERE DUPLICATED IN LATTER PART OF

DT 0023
PN 2172366
EC 412531

00408

03096
096546
99999
09654
09654
09648
08176
08553

09738
99999
09774
09774
99999
09810
09810

96999
08176
09738
09738
09732
02904
08548
08548
09864
08553

08553
09720
09636

-9612

JO661
J7200
102¢6
-0105
J9300
01200
-0600.
08176

J7204
08176
09738
000~5
08176
09738
000~4

00000
000~-1
-0105
J9304
01200
~-9876
00701
007006
01900
-0020

-0800
01200
00400



21980+ PREVIQUS ROUTINE, AFTER A SECTOR

21990% 1S MADE TO DETERMINE ~ IF ONE SECTOR ®AS &
22000% NO ADDRESS CHECKsAND CORRECT SECTUR WAS READe
220100 _ . -
22020 RTO8 TFM RSTRT+6s%0ss LOAD RESTARY 09960 16 00408 ~9960
22030 BTM TYPEsZZ1lss TYPE READ SCTR 09972 17 03096 J0699.
22040  TFM  RDCF+54600 | 09984 16 10197 =0600
22050 TFM  RDCF+8+0149 09996 16 10200 00-01
22060 R8X1 TF  RDAREA+4ZERO10-4 10008 26 15004 02893
22070 TF  RDAREA+1004RMRST=5 10020 26 15100 03540
22080 BTM INDRSTs#+124, RESET INDICATOR 10032 17 02904 JOO&4
22090#% . READ DISK HUMERIC (1 SECTORY
22100 RON ROCF. 10044 36 10192 00702
22110 BC1 #-12 | | 10056 46 10044 00100
22120% . CHECK FOR ADDRESS CHECK
22130 . BI  RBE1+3600 10068 46 10312 03600
221604 - CHECK FOR 1 SECTOR TRANSFER .
22180 BNR RBE2,RDAREA+100 10080 45 10348 15100
22160 BNR  #420,RDAREA+99 10092 45 10112 15099
22170 BT RBE2 - 10104 49 10348 00000
22180%  CHECK FOR CORRECT SECTOR |
22190 C  RDAREA+64,RDCF+5 10112 24 15006 10197
22200 BNE RBE3 10124 47 10368 01200
22210% ~ MEXT SECTOR . |
22220 REX2 AM  RDCF+5,01410 10136 11 10197 000-1
22230 €M RDCF4+546205, CHK DONE | 10163 14 10197 ~0620
22240 ~ BNE  REX1 . 10160 47 10008 01200
22250 BC4 RTOB+24 10172 46 09984 00400
22260 - BT  RTOBB 10184 49 10720 00000
22270 )
22280 RDCF DDA 1560051 ,RDAREA | 10192 00006 1-0600
: 10198 00003 =01
, | - 10201 00005 J5000
22290 RESDAT DSC  25+99999999992336445566778899 10206 00025
22300 BSC 20,00112233445566778899 | 10231 00020
22310 DSC  20500112233445566778899 10251 00020
22320 DSC  20+00112233445566778899 | ‘ 10273 00020
22330 DSC 21500112233445566778899¢ 10291 00021
22340 : | , | |
22350 - |
22360 R8E1  BTM RBXEs251+911, TYPE ERROR 10312 17 10392 00K5J
22370 BNC2 R8X1 10324 47 10008 00200
22380 8  RSTRT . 10336 49 00402 00000
22390 R8E2Z  BTM RSXEs252:9¢ TYPE ERROR 10348 17 10392 00KS52
22400 B7  RBE1+412 10360 49 10324 00000
22610 RGE3  BTM RBXEs253,:9, TYPE ERROR 10368 17 10392 00K53
22420 BT RBE1I+12 | 10380 49 10324 00000
22430 _ |
22640% " ERROR ROUTINE
22450% _ -
22460 0s 8 | 10391 00005
DT 0023
PN 2172366

EC 412531



05 .47

22470
22480
22490
22500
22510
22520
22530
22540
22550
22560
22570
22580
22%90
22600
22610
22620
22630
22640
22650
22660
22670
22660
22690
22700#
22710%
22720+
22730#
22740%
22750%
22740%
22770%

22780 RTO8HB

£27%0
22800
22810
22820
22830%
22840
22850
22860
22870
22880
22890
22900
229190
22920
22930
22950%
22950
22960
22%70

R8XE

AAAA
TPOUT
RBXE1
TRBA
TR88B
29
22190
2711

R8Y1

RBY3

WNTY RSTRT+2s00
70 ERR+149REBXE~2
‘TD0 ERR+16sROXE=2
TD ERR+183sROXE~1
"WATY ERRess TYPE EFROR MUMBER
"WATY TRBA

‘TF TPOUT=19RDCF+5

BCI  mEsn

TYFE LoGay ju

WNTY TPOUT-5490 TYPE 58 SCTH ABRS
BNF #4204RBXE~-1

87 AAARA

WATY TR88B

‘TF TPOUT~1sRDAREA+4
WNTY TPOUT=5s9s TYPE SCTR ADRS RD

DC 030 0os

DAC 14» TRIED TO RD ¢

DAC 10e RD SCTR ¢

DAC  139~COMPARE LATCH®

DAC 19+~-RESTORE ADDRESSES®
DAC 11¢=RD SECTOR?

MULTIPLE SECTORS

THIS ROUTINE CHECKRS THAT SEVERAL SUCCESSIVE
SECTORS CAN BE READ (2] SECTORS1e AFTER THE

SECTORS HAVE BEEN READ ALL 21 DUPLICATED SECTOR

ADDRESSES (REFER TO PHASE A) ARE CHECKED

TFM RSTRT+6s®:e
TFM  RDCF+54,600
TFM RDCF+8921,.9
TF RDAREA+2100,RMRST
BTM INDRSTe#,s RESET INDICATORS
READ DISK RUMERIC (23 SECTORSI
RDN ROCF
BCl #-12
BNl #4+44,:35004,
BTM RBBE+254:%911
BNC2 R8Y1
B7 RYOB
BNR %424 ,RDAREA+2100
BNR #4432 :RDAREA+2099
BTM RBBE.2%%
B7 R8Y3
COMPARE SCTR ADDRESSES
TFM #4+23.RDAREA+S
C RDCF+5:5999945 0
BNE REBYS ‘

LOAD RESTART ADRS

CHECK FOR ADRS CHK

CHK SCTR ADRS

DT 0023
PN 2172366
EC 412531

10720
10732
10744
10756
10768

10780
10792

10804

10816
ioazs
10840
10848
10860
10872
10884

10892
10904
10916

48

i N010C

60102

i 00100

03421
03403
10583
10578
10574
10532
10562
10611
10578
10574
00000

00008

42

00000

00028
00020
00030
00038
00022

16
16

16

26

17

k1.
46
&7
17
47
&9
&5
45
17
&9

16
47

00408
10197
10200
17100
02904

10192
10780
10848
11020
10756
09960
10872
10892
11029
10828

10915
10197
10996

10289
10390
10391
00100
00100

10197 -
00100
10391
00000
00100
15004
00100
00000

08000

JOo720
-06450
00-21
03545
JOT768

00702
00100
03600
0CK5M
00200
09000
17100
17099
-0255
20000

J5004
99999
01200



22980
22990
23000
23010
23020 R8Y2
23030
23040
23050 R8Y4
23060
23070#
23080%
23090
23100
23110
23120
23130
23140
23150
23160
23170
23180
23190%
23200
23210
23220
23230
23280
23250
23260
23270
23280
23290 REBE1
23300
233108
233204
233304
23340%
233508
23360
23370%
23380%
23390%
23400
23410
23420%
2354304
234409
234308
234608
23470%
23480%

RBBE

DR8

AM
AM
CM
BNE
B8C4
B7

BTM
87

Ds
B8C1
RCTY
WNTY
T0
TD
TO
WATY
BNF
87

ROCFe5.01010
#=254,100

=37 sRDAREA+21060,

#=60
RTO8

RTO9

RBBE 2560 ¢
R8Y3

5

R3BEY
RSTRT+200 ¢
ERR+14+R8BE~-3
ERR+16+R3BE~2
ERR+18¢R8BBE~1
ERRo o s

#+204RBBE~]
RBBE1

DUMP SCTR ADRS

TFM
TF
DNTY
TFM
SPTY
AM
M
BRE
H
BB2

DRB~1 sROAREASS
19999599999
199955900
199994Q9s 9

DRE~1,100

CHE DONE

TYPE ERROR

TYPE LOCATION

TYPE ERROR NUMBER

DUMP
RESET DUMP AREA

DRB~1,RDAREA+2104,9 CHK DOME

DR8-12

THIS ROUTINE CHECKS THE SEEK OPERATION.
THE MUC (MULTIPLE USE COUNTER) SET CONTROL

LINES ARE CHECKEDEACH BIT TRIGGER IN THE

MUC COUNTERSAND THE MECHAMICAL LINKAGES
ARE EXERCISED TO DETERMINE PROPER OPERATIOMe

PHASE
A (414]
B 01
C 02
D 04
E 05
F 10
G 20
H 40
i 50
J 63
K &8

00000 00000000
00200 0000000}
00400 00000010
00800 00000100
01000 00001000
02000 00019000
04000 00100000
08000 01000000
10000 10000000
12600 00110011
19600 11001013

DT 0023

PN 2172366

EC 412531

10928
10940
10952
10964
10976
10988

10996
11008

11019

11020

11032

11064
110546

11068

11080

11092

11104
11116

11124

1113%
11148
11160
11172

11184

11196
11208
11220
11222

1 = ON
0 = OFF

1y
11
14
47
56
49

17
&9

10197
10915
10915
16904
09960
11234

11020
10828

Q0005

46
34
38
25
25
25
39
e
&9

16
26
35
16
34
11
14
%7
a8
42

11232
00000
00404
03417
036419
03421
03403
11124
11232

11147
19999
199%%
19999
00000
11147
11147
11136
00000
000900

CYL SCTR ADRS MUC (100-80-40-20-10-8~4~2 TRIG)

o0~
=0100
47104
gl200
00400
60000

-0256
00060

00100
00102
00100
11017
11018
11019
00100
11019
00000

J5004
99999
00100
0000
00101
«0100
J7104
01200

00000
00000



05,49

234690%
23500¢#
23%10¢
23%820%
235304
23540%
23550
23560%
23570#%
23580+
23890#
23600#
23610#
23620#%
23630 RTO9
23640
23650 R8A2
236860
23670 RBA!L
23680
23690
23700%
23710
23720
23730
237408
23750
23760
23770
23780
23790
236800
23810
23820
23830%
23850 RBHU
23850
230860
23870 RBA4
238380
23890
239004#
23910
23920
23930%
239400
23950%
23960%
23970¢#
23980%
23990%

i gy B

THE SEER OPERATION [$ BERFORKED -

“THEN A READ TRACK 1§ PERFORMED

TO READ IN THE SECTOR ADDRESSES AV YHE

-CYLINDER THE HEADS WENT TO (AL FHASES

-EXCEPT CYL 00 AND 99 THE ZECTOR

ADDRESSES READ ARE COMPARED TG THE SECTOR

- ADDRESS IN THE DISK CONTROL FIELDe

AN ERROR TYFEOUT WILL GCCUR [F VHESE

SECTOR ADDRESSES FAIL TO LOMPARE EQUALe
ERROR TYPEQUT~

SEEK TO CYL XX WENT TO CYL YY

TFM RSTRT+6st0o LOAD RESTART ADRS
BTM TYPEsTYPSKsoes TYPE OPERATION
SK CYLZoso SEEK TO CYL 00
TFM  #4+2345KADRS ¢ INITIALIZE
TF SDCF+5+99999

"SEEK CYLINDER

SK SDCFooe S5EEK
‘READ TRACK

™ #4+41120010

RTN SDCF .

BE R8HUs o 9 E/f2 OFF o HANG UP
-HUNG=-UP = POSITIVE STOP ON SEEK

MM SDCF+530%,10

117] 9TsRM

BTM ERRN9260»711c0s
WATY SKHANG

WNTY 95090 TYPE CYL NO»
H'
BNC2 RBA1+12
B RTO9
“COMPARE SECTOR ADDRESS
SF RDAREA
C SDCF+59RDAREA+SG s COMPARE ADDRESSES
BNE RB8A3
AN RBA1+116050:05 REXT PHASE
TF #4+235RBA1+11
BNR RBA1,99999s CHECK DORNE

“SEEK TO CYL 99
TFM  SDCF+5,19800
SK SDCF oo SEEK

. THIS SUBPROGRAM WILL CHECK THAT THE P-ADRS

11234
11246
11258
1127¢
11262

11294

11308
11318
11330

11342
11354
li366
11378
113 0
11402
115614
11426

11438
11450
11462
11474
11486
11498

11510
li%2z

16
17
34
16
26

34

14
38
46

13
25
17
39
338
48
47
49

az
24
&7
11

26
45

16
34

_OF THE SEEK INSTRUCTION CAN BE INDIRECTLY ADODRESSEDe
_THIS IS ONLY CHECKED ON THOSE SYSTEMS HAVING THE

. INDIRECT ADDRESSING FEATURES,

JIF JA IS OKeSK TO CYL 50, IF ROToSK TO CYL 10

Dr 0023
PN 2172366
EC 412531

00408
03096
035456
11293
11859

11826

11317
11854
11628

11859
00097
03220
11987
00095
00000
11294
11234

15000
11859
11686
11293
11509
11282

11859
11854

J1234
J2011
00701
J1872
99999

00701

000~0
00706
01200

000-~5
03545
~026~
00100
00100
00000
00200
00000

00900
15004
01200
000-5
11293
99999

J$800
00701



24000%
24010 RT98
24020#
24030
24040

24050 R9S1

240604
240790
24080
24090
26100
24110
24120
24130
264140 NOIA
2615606
24160%
24170w
24180#»
24190 R8AY
24200
26210
26220
24230

26240
26425%0
24260

24270
24280
264290
26300
26310 RSAS
258320
243308
263604
26350%
26360 SOCF

TFM

RETRT4+& % e s

© CHECK TO DETERMINE

BNR
5K
SK

RTN
SF
M
BE
BTM
BNC2
B
BCS
87

BC1
BTM
RCTY
MM
i)

70
1M
D

™
WNTY
WATY
H
BNC2
Bu

DATA FOR ROUTINE 09

DDA

NOTA»CKIA®1ls
CYL 3w
1ASKs 56

"~ READ TRACK AND FIND OUT WHERE HEADS WENT

cYL3

RDAREA -
RDAREA+6¢100009'
NOLA

ERRN#261s¢

R9S1

RT09

R8BA2

RT10

ERROR ROUTINE

RB8AS
ERRMN2262¢T11e00

SDCF+3508,10
SKER142697s s

SKER1+4,98
RDAREA+24+05,410
SKER2+2¢9T7s s

SKER2+4+98
RSTRT+200 090
SKERowe

RBA1+12
RTO9

510999995020 RDAREA

LOAD REBTARY 11534

IF CPU HAS 1A

IA = RMoND 14 = DIGIT 11546
B 11858
SK~P ADRS = IND ADRS 11570

11582

- 11594
CH% FOR CYL 80 116056

iisln

TYPE ERROR _ 11630
11642
11654
11666
11678

11686
1i6 8
11710
11722
INSERT SEEK TO CYL MO.
11734
11746
11758
INSERT WENT TO CVL MQOe
11770
: 11782
TYPE LOCATIOM 11794
TYPE ERROR 11806
iigls
11830
11842

11854
11860
11863

16 00408 418534

45 11666 1203~
34 08548 00701
34 12030 00701

36 03560 00706
32 15000 00000
14 15004 JOOOGOQ
he 11666 CLZ0O
17 03240 ~0&ni
&7 11570 00200
49 11234 00000
46 11258 00400
49 12074 GQ0O0CO

46 11830 00100
17 03220 -026K
34 00000 CQ102
13 11837 000~5

25 11951 90097
25 11953 00098
13 15002 000-5

25 11981 00097
2% 11983 00098
33 00404 00100
39 11325 00100
48 00000 00000
&7 11294 00200
49 11234 00000

00006
00003
00005

28370 SKADRS DSA GOZOO;&OO9800'10600£0000&00098000.10000112600919600

114872
11877
‘11882
11887
11892

11897

11902
11907
11912

DT 0023
PN 2172366
EC 412531

00005
00003
006005
Q0005
00005
00005
00003
00005
00003

1R9999
-20
45000

-0200
«0400
-0800
=1000
~2000
~4000
~8000
JO00Q
42600



05.51

24380

24390 SKER
24400 SKER1]
24410 SKER2

24420 SKHANG'

264430 TYPSK
26440%
24450 CKIA

- 24460 CKIARM
- 24470

24480 1ASK

24490 2212
26500#
24510%
24520%
24530%
245400
24550%
265600
24570%
24580%
24990%
26600
246109
24620%
24630 RT10
26660
24650
24660
26670%
26680%
26690%
24700 R10D
24710
26720
24730
26740%
24750%
26760%
24770 R10A
24780
24790
24800
24810%
26820
24830
24840
26850

' LyELT UU U J9600
BC 0Es 119224 ghous

‘DAC  12¢-SEER 70 CYL 11925

DAC 15, 99 WENT TO €Yt 11949

DAC 04y 99° 11879

DAC 12, SK TO CYL ¢ : 11987

'DAC 08y - SEEK!® 12011

" DATA FOR PHASE B
"DSA  CKIARM 12030 00005 J2031
DC 01y 12031 00001

DC 04500460 ADRS = 00460 12035 00004

DDA 4042000420 4RDAREA 12036 ©0006 0-2000

12042 G0CO3 -~20

12045 00005 J5000
DAC 12+-GM CONTROL?® 12051 €0024

THIS ROUTINE CHECKS THE GROUP MARK LATCH

AND ALSO THE WLR/RBC RESET

WITH GROUP MARK CONTROL.
FUNCTION
GROUP MARK LATCHoEVEM POSITION
GROUP MARK LATCH200D POSITION
WLR=TRACK OP(LATE CYCLE GM -~ WLR/RBC RESET
WLR~-SCTR OPSLATE CYCLE GM -~ WLR/RBC RESET
RBC~ DISK/MEMORY COMPARE -~ WLR/RBC RESET

TFM RSTRT+b6sttee. LOAD RESTART ‘ 12074 16 00408 J2074
BTM TYPE.ZZ120» TYPE GM CNTRL 12086 17 03096 J2051
TFM  CYL3+5:600 ; 12098 16 03565 -0600
SK . CYL3ese : SEEK TO CYL 03 12110 34 03560 00701

PUT A GM OM DISK IN THE EVEN POSITION
RON CYL3»sss READ DATA : 12122 36.03560 00702

TDOM RDAREA+7354+7 04 RESET ODD GM ' 12134 15 15075 00007
10 RDAREA+ThoDATAA INSERT GM . 12146 25 15074 Q0811

WON CYL3ess WRITE GM B 12158 38 03550 00702
READ DATA WITH EVEN GMsWLR OP '

TF RDAREA+T6+RMRS5T s s RESET RD AREA 12170 26 15076 03545 .

BTM INDRSTsee RESET INDICATORS' 12182 17 02904 ~0000"
RDGN CYL3ss0 ' RD DISKsWiLR OP 12124 36. 03560 00700
B8C1 #-~12 12206 46 12194 00100
. CHECK THAT GM STOPPED DATA XFER _ ' ‘ . '
BNR #4+20oRDAREA+T754s CHK FOR RH 12218 &5 12238 15075
87 RT10A ‘ 12230 49 12274 00000
BTM ERRNs2T709s G0 TYPE ERROR © 12238 17 03220 -0270
BMNC2 RIOA ‘ 12250 &7 12170 00200

DT 0023

PN 2172366

EC 412531



248580
24870%
24880%
26890%»
246900 RT10A
24910
24920
24930
24940#
24950 R10B
24960
26970
24980
24990%
25000
25010
25020
25030
25040
25050%
25060 R10E
25070
25080
25090
25%51004%
25110

25120
25130
25140
25150
25160 .
25170
25180
25190%
2%200%
25210 RI1D

R11C

2%220
25230
28240
23250
25260
2%270
25280
252908
25300%
25310 RiiE
25320
25330
25360

8 amvio
T PUT A GM ON DISK IN THE ODD POSITION

RDN CYL3

EC 412531

' 12274
TOM RDAREA+74474, RESET EVEN GM 12286
TD  RDAREA+75sDATAAss  INSERT GM 12298
WON CYL3ses PUT ODD GM ON DISK 12310
~ READ DATA WITH ODD GMsWLR OP - :

TF  RDAREA+77sRMRST 12322
BTM INDRSTss» RESET INDICATORS 12334
RDGN CYL3sss RO DISKeWLR OP 12346
BC1 #-12 . 12258

' CHECK THAT ODD GM STOPPED DATA XFER

BNR #+20,RDAREA+T6ss  CHK FOR RM . 12370
B7 R10E | 12382
BTM ERRNs2T1ss GO TYPE ERROR 12390
BNC2 R108 12402
B  RT10 12614

RESET GM=S ON DISK PACK |

RON CYL3 12426
TOM RDAREA+760Tss 12438
TDM RDAREA+75,7,, 126450
WON CYL3 12462
TD  RDAREA+21004DATAAss INSERT GM AT END OF DATA

| 12474

BTM INDRSToess RESET INDICATORS 12486
RTGN CYL3es» WLR-TRACK OP 12698
BC1 #-12 12510
BNI R11Ds3700445 12522
BTM ERRNs272ss GO TYPE ERROR 12534
BNC2 R11C 12546
8  RT10 12558
TD  RDAREA+20004DATAAss INSERT GM AT END OF RECORD

. 12570
BTM INDRSToess RESET INDICATORS 12582
ROGN CYL3oss WLR-SECTOR OP 12594
BC1 #-12 | 12606
BNI R11F,3700 12618
BTM ERRNs273ss GO TYPE ERROR 12630
BNC2 R11D . 12642
B RT10 12654
BTM INDRSTess RESET INDICATORS 12666
COGN CYL3oss RBC 12678
BC1 #-12 126 0
BNI R10Cs3700 12702

DT 0023
PN 2172366

012076

36
i5
25
38

26
17
36
4%

45
49
17
47
4H9

36

15
15
38

25

36
46
&7
17

45

17
36
46
87

03540
15074
15075
03560

15077
02904
03560
12346

123%0
12426
03220
12322
12074

03560
15074
15075
03560

17300
02904
03560
12498
12570
03240
12486
12074

17000
02906
03560
12594
leee6
03220
12570
1207&

029904
03560
12678
12750

40000

00702
60007
00811
00702

03545
=0000
00700
00100

15076
00000
~0271-
00200
00000

00702
00007
00007
00702

00811
-Q000
00704
00100
03700
~0272
00200
00000

00811
=0000
00700
00100
03700
-0273
00200
00000

-0000
00701
601060
03700



05,53

2%3%0
25360
25370
25380 R10C
25390+
25400#%
254104
25420%
25430%
25460%
25450#
25460%
25470%
25480#
254902
25500%
25510+%
25820%
25530%
25540 RT12
25550

255690
2537048
25580%
25%90 R12A
25600

25610
25620
25830
25640
25450
25660
25670
2%680
25690
25700%
25710#
25720 R128
25730
29740
25750
25760
23770
25780
257190
25800
25810
2%820
25630%

R12A2
 BNC2

R12A1 .

B
" BNCZ
"B

' BC&

RIIE
RT10
RT10+24

ROUTINE

THIS ROUTINE FORCES ALL THE DIsK

PHASE

moO N>

s e kS
12726
izv38
12750
ERROR LATCHES TO TURHKN ONe ALSO ANY DISK
IND (39) 1S CHECKED THAT IT IS TURNED OUiMe
INDICATOR METHOD
36 NO MATCHING SCTR ADRS
K1} RD 21 SCTR WITH HD 9
37 NO TERMINAL GM (WLR!
37 DATA UNEQUAL (RBCQC)
19 IND 36 TURNS ON IND 39
LOAD RESTART ADRS 12762

TFM
BTH

14

" BTM
" RDN
- BCY

BN1
B
BTM

BNI
BTM

. B7

- BTM
. RDN
- BCQ1
- BNT
- Bl

R128B2 -
- BNC2

R12B1
- BTM
- 87

BTM

BH1

RSTRT+8 0% 9y
TYPEs221%¢»

CYL3os

INDRSTes s
ADRSCKyo o

#-12
R12A153900
R12B¢3600ys
ERRN¢280, 9
R12A

RT12
R12A2,36004
ERRNe¢281 e
R12A2+12

INDRSTs e ¢
CYLOVaeo
®#.12
R12B1:39004
R12Co3800s
ERRNe282s
R1Z8B

RT12 .
R12B2,3800s
ERRN»283 45
R12B2+12

TYPE FORCE ERROR LATCHES

12774

SEEK TO CYL 03 12786

RESET INDICATOR 12798
READ DISK-FORCE ADRS CHK

12810

12822

12834

ADRS CHK 12846

GO TYPE ERROR 12858

12870

12882

ADRS CHK 12894

GO TYPE ERROR 12906

12918

RESET INDICATORS 12929

FORCE OVFLO 12938

12950

ANY DISK 12962

OVFLO CHK 12974

GO TYPE ERROR 12986

12998

- 13010

OVFLO CHK 13022

GO TYPE ERROR 13034

13046

DT 0023
PN 2172366
EC 412531

il
47
49
46

16

17
34

17

36
46
47
46
17
47
49

17
49

17
36
46
47
46

47
49
47
17
49

$£haA0
12666
12074
12098

00408

03096
03560

02904

03574
12810
12894
12926
03220
12724
12762
12658
03220
12870

02904
13394
12938
13022
13054
03220
12946
12762
12986
03220
12998

«0274
00200
00000
00400

Jer6e

J3409
00701

-0000

00702
00100
03900
03600
-0280
00200
00000
03600
~0281
00000

-0000
00702
00100
03900
03800
«0282
00200
00000
03800
-0283
00000



25840%
258%0 R12C
25860
25870
25880
25890
25900
25910
25920
25930
25940
25950
25960
25970%
25980
25990 R12D
26000
26010
26020
26030
26060
26050
26060%
26070 R12E
260809
26090

Rl2ce

26100
26110

26120
26130
26140
26150
26160
26170
26180%
26190 CyYLoOV

R12E1

26200 2213
26210%
262208
26230%
26260%
26250%
262609
26270 RT13
26280
26290
26300

R12C1

BTM

. TH1S PHASE CHECKS THE MaR 10 THOU
. 8 BIT LATCH IN THE 1311,

DT 0023
PN 2172366
EC 412531

~~~~ -5000.

iNDRST 940 17T 02904 -

TDOM  RDAREA+2000:0s e : M 15 17060 00000
ROGN CYL39se REA@ nﬁﬁk o %@ﬂ@ﬁ@ e 3 0#@ 36 03560 00700
BCl1 #-~}12 13090 46 13078 00100
BNI  R12C14+3900¢, ANY DISK 13102 &7 13162 03900
BI R12D+37000, WLR CHK 13114 46 13194 03700
BTM ERRNs2864»e GO TYPE ERROR 13126 17 03220 ~0284
-BNC2 R12C 13138 47 13054 00200
B "RT12 13150 49 12762 00000 °
BNI R12C2+37004s WLR CHK 13162 47 13126 03700
BTM ERRN#128599 - GO TYPE ERROR 13174 17 03220 -0285
a7 R12C2+12 ‘ 13486 49 13138 0QLOO0
BTM INDRSTses RESET INDICATORS 13194 17 02904 =0000
TDOM  RDAREA+10004,4 CHANGE DATA 13206 15 16000 00000
CON CYL3¢eoo COMPARE DATA 13218 36 03560 00703
B1 R12E+3700 v 13230 46 13278 03700
BTM ERRNo286++ GO TYPE ERROR 13242 17 03240 -0286.
BNC2 R12D 13254 47 13194 00200
B8 RT12 13266 69 12762 00000
BTM INDRSTess RESET INDICATORS 13278 17 02904 ~-0000
RON ADRSCKove TURN OH ADRS CHK+ANY DISK :
‘ 13290 36 03574 00702
BCl #-12 13302 46 13290 00100
B1 R12519190099 CHK THAT IKD 19 WAS TURNED OH -
' 13314 46 13362 01900-
BTHM ERRNo287e9 GO TYPE ERROR 13326 17 03220 ~0287
BNC2 R12E 132338 47 13278 00200
B RY12 13350 49 12762 00000
Bi #41243600 13362 46 13374 03600
BC&4 RT12+424 13374 46 12786 00400
B7 RT13 13386 49 134486 00000
" DATA FOR ROUTINE 12

DDA 014780421 «RDAREA 13394 00006 1-0780

- 13400 00003 -21

’ ' 13403 00005 J5000
DAC 19.-FORCE ERR LATCHES® 13409 00038

j MAR 8 BIT 10K

TFM  RSTRT+69%9y LOAD RESTART ADRS 134666 16 00408 J3446
BTM TYPEe2Zlbose TYPE MAR 8 BIT 10K 13458 17 03096 J3637



05.55

26310 MISCB1
26320

26330

26340

26350

26360

26370 ZAB
26380

26390

26400

26410

26420

26430
26440%
26450 SABOK

26460 2714
264T0%
26480%
26490%
26500 CMPLTD
26510
26520
26530
26540
26950
26560
26570
26580%
26390 DONE
26600
26610 INVP
26620
26630 LAST
266460

BTM "INDRSTows QESET Il v ATnRe
CM #+11+0510

RDN SAB80Kese SCTR ADRS OF B0 K
8C1 #-12

NOP :

Bl #436+12004, CHECK FOR HANG-UP
BTM ERRN»290+s GO TYPE ERROR

B rMI1sCO1

Bl ZAB»800s s CHECK MAR 8 BIT 10K 1710

BCA4 RT13+24

BTM INDRSTse» RESET INDICATORS

BC3 WLPloeo
B? CMPLTD
. DATA FOR MISC ROUTINE
DDA  +1:888884+001,RDAREA

DAC 15,-MAR 8 BIT 10K
| YEST COMPLETE ROUTINE

TFM RSTRT+6+CMPLTD
RCTY

BTM REFNs54910, GO TYPE REF
RCTY

WATY DONE

TFM RSTRT+64START

H
87  START

C TYPEOUTS

DAC 19¢TEST COMPLETED®
DAC 02500

DC  03,04%

DS 160

pC 0140

DEND START

DT 0023
PN 2172366
EC 412531

M

inat;
134682
13494
13506
13518
13530
13542
13554
13566
13578
135 0
13602
13614

13622
13628
13631
13627

13666
13678
13690
13702
13714
13726
13738
13750

13759
13789
13791
13931
13952
03616

17 04%04 0000
14 1347%3 000-0
36 13622 00702
46 134%4 00100 -
41 90000 0U000 .
46 13566 01200 .
17 03220 <0290
49 13470 0000V
46 13542 00800
66 13470 00400
17 02904 -0000
46 04008 CO0300
49 13666 00000

00006 1Q8888
00003 =01
00005 J5000
00030

16 00408 J3666
34 00000 00102
17 03164 QOON4 -
34 00000 90102 -
39 13759 00100
16 00408 -3616 -
48 00000 00000
49 03616 00000

00030
0000+«
00002
G0160
00001



