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Figure 4-1. Model 93200 TMCC, Intercabling Diagram
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Figure 4-2. Model 93221 TMCC, Intercabling Diagram

G94| 19quaydsg

2689006 SAS



SDS 9200685C September 1965

PIN £00
pmg_%234567l9K)llIZI!HISACITIBl9202'22232425262720?9303|32
PIN Eu\
N A 182) [2[3fa[sle]7}
PN 45
N 46%
LN e
.
13 a2 [23[se]1]
‘;HHJ_J
1
G f
’ e2()[2[3[4[e]7]
<L—->~<>—v~«
1o
I, 82[i[2[4]d¢7]
oy
“+o+to-
oo | —
0—*‘ o J—o—--—cr
GO PO O PO O~ ¢4° ‘
-
[ 7| 18t e 132-2%sz
0 o7 X M»—JJJ
ot o [0 =
o D 05 0 i (e VA0 DA e Tl B o s o 5
o o o
) 4 1
, "o~
OOOOOOOYODOOUOUD!(O ﬂ»ﬂ'rﬂﬂﬂou
)
! [ !
[P | ]
t I. . |
[\[d3e]sle]?] 1 I | |
1
| : i o404
| | T o
I ! ! Foto | i
— i ; | | @ !
B v %2 3 4 s 6 7 8 9 10 1 12 13 W45 16 7 18 9 20 2 22 23 24 25 26 27 28 29 30,3 32 | Ov '
1
g gy | I } | ]
[_ p1 +av!
ﬁt‘f_"#"%' (e37] [Fai3] N P8I T
T Lo-ey |
; Aiem Fain) pac] [z %, |
Y L I
el v <) exaz
lj va2ses owso)| | wEF
L Px23_ @ | scHEMaTIC !
| o CABINET | NOTES: | w8369 |
REF SCHEMATIC \. 93200 INCLUDES CO. & F CHASSIS. boomm-
Lnzss0__ _ | 93221 INCLUDES AB.C.D,64F CHASSIS.

FOR INSTALLATION OF CABLE PLUGS IN
ASSOCIATED COMPUTER SEE PAGES 940
3. REF CABLE PLUG SCHEMATICS:
107201 (P909-PIIONPANS-PIH6}
107300 (*13-Poi4)
107303 {P911-P32)(PI17-P3i8)

Figure 4~3. Power Distribution Diagram



September 1965 SDS 900685C

| 2 3.4,5.6 7 6.9 (0 1l 121314 4516 17 18 19 20, 21 22 23 24,25,26 27,28 2930 3 32
B FB54 [FBS54 FESA F54 285 l50ll5b 1857 [I65T [1BSO|Fa52 RS2 FRS52 FrS2FBS2 FBS2 FB 52 FAS2 FB 5! (&3, 2 Fb52 F)

23 3es2-3412- 40012 -36{28-3408-3428-3428-3428- 34 8-3428 3428 .T. 8-3420-34)12-4
A ' .

@ 3 ‘ 6]

Y Y Lt e ly Ly p v | v Ly yly lylylylvylyY

o<z Fasz Fosa 454 F54]1856 FBSA 1856 1859 DBS0|DBSO |0b50 [FB52 FBS4 [1659 [ B50]1859 1859185

28-34128° [32-3 ‘368230236434 N2 44582-4420-34732- 3842 12-4 12-4Ck2- 464 2461024

Y - 12]

ol v v iylylyvly Yyl ]y Yy Iy [vylY[Y]YIY LY Yivyilvytly

B54 [FB54 [FE54 FBSA [2850[PR50 [|856 1957 lIBST [1856 [F852 [FR52 )¥BS2 FBS2 [F852 Fas2 [FB52 [Fu52 FBS2 [F 652 852 [FB52 [7850
8-3428-3478-3428-3428-3426-14D8-34p8-34f 240

32-3832-3432"; 368 24 zmanrao«w«ouﬁva»h 8-3428-34P8-3428-34028-3428- 342

@ B @ (3
B wwwwwwwmmlwwwwwwwwwwwywww»nw
185TiFBS2[f852FB52 B52'Fas2[FB52Fp52 FasafFas4 Fass|iasé Fes4(iBss (8 59 08 bS50 |[DBSO[FR52 FB54 || B59/FB54 1856 1285( 2850(18591859/185
8-3420-3428-3428- 0-34028-3426-3452- 3432-3432-" - ~3802-36 4. 44324 432-44 2-40 2- 2464244
-12}w- 12
w-2afw-2ebw-2alw-28lw-24w-24l W | W 1 W | W Iw w W W lW W w | wilw w
TAKS3 (AKX SSJAKSS N 53 AKS3 FB52 [FB94|1B5Z |1852 |1959  [POISNBSONBS0]  [AbSS|[ABS5[ AB53NBS2 [Nk [N BS
{34 -404 - - ‘ﬁp“‘ﬂ!."ﬁ!'”lz'ﬂlz '3, 3-47[3-47R8402640 B2-4! :4%5"
PoI4 £910 alg
w |w wlelwlowlw /w @|lwjv/w y | w wiw!lw/lw wiw|wliwl|w
W< 53K XS4 Ak 53K SIAK 53K 53 P9Il
-aq) 3-31 owhaagy bsc v Jauxy [auxy lauxy auxwlauxwauxwlpot ot fpot 1-acPA =403 -47|3 4715, Ipaw
2414 24|4 24]4-24[6-28/6-2610-206]6-26/~26/6-28l6-20/6 -26|6-2616-266 -20lb-20f6~20) o -1b|6-1€)
Poi2
yiv iy [« wlwlw (O]

NOTE:

é W= Modules Required For 6 Bit W Buffer (D nese wocuies Delered wheny-TMCC
Wiz- um;um 151%7:1 To cwvm bhitw M er Used With W-TMC o
w Buffer P whi
3-Wz4- Wadules Added To Convert 6 811 W @ Ad9PANQ,PGI2,P914.PS16, PSIE When CandD
Buffer To 24 Bit W Buffer.
4-Y- Mggu‘lcs n: Nlred For € ity Butfer
uires ulb
5-Yiz-bodules Added o Convert 6 it ¥ [2)  These Modules Used Onty With The interlace Option.
] h [
6-Y24sModules Added To Cunvut 6Bty E Use 2B 52,Where Indicated, When C and O
Buffer 1o 240t ¥ Buffe. Buffers are Not added.

Figure 4-4, Module Location Diagram



4-6

SDS 900685C

September 1965

Figure 4-5.
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Table 4-1,

SDS 900685C

925/930 Computers, W Channel Sample Test Program

Location

Instruction

Address

Comments

1000

WRITE

33

OKAY

PZE

CLR

STA

TYP

EXU

POT

BRR

EOM 00403720

BRM

PZE

MIN

BRU

SWICH

*Q, 1, 4

WRITE

WRITE + 1

1000

16200

OKAY

SWICH

*OKAY

This instruction is an assembler instruction, used as
a convenient way to reserve the entry location for
subroutine use.

Clears the A and B Registers.

Clears the location called SWICH. SWICH later
indicates to the main program that output is
complete,

Connects Typewriter Number One to channel W for
output, specifies four characters per word mode,
and alerts channel W interlace. The instruction is
an EOM with octal configuration, 0 02 40641.

Causes the Input/Output EOM in location WRITE
to be executed.

Sends the word count and starting address in
WRITE + 1 to the channel.

Branches back to the main program.

Specifies output function code 00 and the End-of-
Record interrupt. The word in WRITE + 1 specifies
that eight words will output from memory beginning
in location 2000. According to output function 00,
when the word count equals zero during the trans-
mission, the output terminates, and when the last
character is out, the device disconnects and the
interrupt occurs.

‘Branches and marks to location OKAY elsewhere

in memory.
Saves the entry location

Increments location SWICH as an indicator for the
main program.

Branches to the main program and clears the
active interrupt. -

47
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Table 4-2. 9300 Computer, A Channel Sample Test Program

Location

Instruction

Address

Comments

0100C

WRITE

011

OKAY

PZE

STZ

TYP

EXU

POT

BRR

EOM 00403720

BRM

PZE

MPO

BRC

SWICH

*0, 1, 4

WRITE

WRITE + 1

01000

016200

OKAY

SWICH

*OKAY

This instruction is an assembler instruction used as
a convenient way to reserve the entry location for
subroutine use.

Clears the location called SWICH. SWICH is later
used to indicate to the main program that output is
complete.

Connects Typewriter Number One to channel A for
output, specifies four characters per word mode,
and alerts channel A interlace. The instruction is
an EOM with octal configuration, 0 02 42641,

Causes the Input/O utput Control EOM in location
WRITE to be executed.

Sends the word count and starting address in
WRITE + 1 to the channel.

Branches back to the main program.

Specifies output function code 01 (IOSD) and the
End-of-Record interrupt. The word in WRITE + 1
specifies that eight words will be output from
memory beginning in location 03720, According
to output function 01 (IOSD) when the word count
equals zero during the transmission, the device is
disconnected when the last character is out and the
interrupt then occurs.

Branches and marks to location OKAY elsewhere in
memory.

Saves the entry location.

Increments location SWICH as an indicator for the
main program,

Branches to the main program and clears the active
interrupt, level 011,

4-8
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4.23 The logic terms for signals generated in the main
frame referred to in these paragraphs represent the 930
computer logic equations, Although the 925 and 9300
computer implementation may differ somewhat from the
930 computer, the functions achieved are similar.

4.24 , , cnd (See figure 4-6)
4.25 , , and are clocking signals

provided to external devices. They are functionally
similar to the Q1 and Q2 signals provided to external
equipment on the 910 and 920 computers.  Signals

, , cndcre derived from the Pulse

Counter, Qrl through Qr4, in the TMCC.

= Ts - TO

T5-T0 = Q3 Qrl Qréd
@) = T6- 13
T6-T3 = Q3Qr4 + Q3 Qr2 Qrl
@Qad) = 17 -4
T7-T4 = Qrd
1. 75ps~

OO | N | AN | N |
0 I I e T B
@ 1L I r
@ M7 i

Figure 4-6. 930/9300 Timing Diagram,

@aD, @D,
4.2 @ (See figure 4-7)

4,27 is the execution signal for the EOM

instruction,
= Eom Er

The term Er inhibifsduring the interlace loading
sequence, is derived from the CPU and trans~

mitted to the TMCC.

(Fom) = Q501040575 (Q2+Q5) +. . .

Q2+Q5 =T7-Tr

SDS 900685C

is true from T7 through Tr.

Paragraphs 4. 23 to 4. 29

During FILL operations, a pseudo Eom is generated.

Eom) = 1x Go Ar(Kg)(A2+Q5) +. . .
The term Ts inhibifsduring all time share operations.

4.28 is a control signal derived from the EOM
instruction and is used to activate the TMCC and
peripheral devices. is true from T7 through Tr.

= Eoma)(ﬁ_f

For TMCC channels C and D,

= Eom C10CI11C1

Peripheral devices must use C17 and C17 to distinguish
between channels W and Y and similarly, between
channels C and D.

4.29 is an input/output_control signal derived

from the EOM instruction. is true from Té

through TO.
(loc) = Eom CT0C11 C1 Er Qr3
Q3 = T6-T0

For channels C and D,

(Joc) = EomCTOCI1 C1 Er Q13
The term Er is used to inhibi’rduring the interlace

loading sequence. Peripheral devices must use C17 and
C17 to distinguish between channels W and Y, or
similarly, between channels C and D.

o I I
E» ]
G [ 1
GO [ 1
Go 1
@ I 1

Figure 4=7. 930/9300 Timing Diagram,
& ED DD

4-9



Paragraph 4. 30 to 4. 32

4,30 @is a control signal for systems communica-

tion derived from an EOM instruction. @is true
from T5 through T1.

®= Fom C10 C11 C9 Tsr (T5 - T1)

Systems devices must use El_7c1nd C17 to distinguish
between channels W and Y, or similarly, between
channels C and D. The term Tsr inhibits Sys during
time-share operations with the TMCC.

2.31 i), (R,Can),

(See figures 4-8, 49, and 4-10)

4.32 The PIN instruction permits direct parallel entry
of up to 24-bits of data to memory via the C register.

A "Ready for Input" signal,
TMCC to external equipment.

= Pin

Pin = FI1F2F30206 Ts Q1

), is provided by the

Q1 T7-T0

While the Pin signal is true, the C register is first reset

and then the external data, , is strobed.

(Cn = Cxi Q2
Cxi = F1F2F3 0206 Ts QI
Q2 = T7-T3
sCn = Cxi Cdn

Cdn =

The process of resetting the C register and then strobing
the data repeats until the external device provides a
"Ready" indication by mokingfqlse. The data
lines, , must be in a stable condition prior to the
timegoes false and should remain stable for the
duration of the signal.  Until( Rt Jgoes false, the
PIN instruction was locked in phase @2, but is now per-
mitted to proceed to phase @4. A "PIN Complete"
signal, 6, is generated and sent to the external
device.

sRf = 06 F2F3 Q2Rt+. . .

sF1 = FIF30103041aRfFTp +. .

4-10
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F2 = FIF3010304 laRfFTp+. . .

Rti = @401 0406 Ts (Q2 + Q5)

(Q2 + Q5) T7 - Tr

Gr)= '

Ifis always held false during the PIN instruction,

the PIN instruction remains in phase @2 for only one
cycle.

}=— Data lines stable

L
i [ L L
Cxi Q2 J_| r—_-l—

Rf [

Figure 4-8. 930/9300 Timing Diagram,

DICAEACD,

] I I 1
N
_ Cd [«—=1 Data lines stable
D
exi |
cxiqz—] |
e —

Figure 4-9. 930/9300 Timing Diagram, (Pin),
, ' ,Inh‘ially False




September 1965 SDS 900685C Paragraphs 4. 33 to 4.35

N n i n [ nqn

T T T T T T T T T T e Data lines stable
L

cice ] gy
|

Ts __J I
Figure 4-10. 930/9300 Timing Diagram, @""

Effects of Time=Share

4.33 Should a time-share operation occur during phase

T 1 N I
@2 of the PIN instruction, the signcl is inhibited. P I-L
At the completion of the time-share operation, depend- J 1

ing on_the condition of! ,at least one more cycle of

thesignol occurs. Should a time-share operation I | l l

occur during phase @4, the "Pin Complete" signal is

inhibited until the time-share operation(s) is/are | ,

completed.
4'34 ' II @

(See figures 4-11, 4-12, and 4-13) Rf I L
4.35 The POT instruction permits direct parc!lél output Figure 4-11. 930/9300 Timing Diagram,
of up to 24~bits of data to external devices frommemory ‘

I 1 ’

via the C register. The @ signal denotes to
exferanl devices r‘har fhe.computer is in the process of Tp "L ﬂ m ﬂ
executing a POT instruction.

por 1 o
Pot 1 = F1F2F30206 1
The signal denotes to external devices that the

contents of the C register may be strobed,
= Pot 1(T5-T1) Tor N

The signal stays true and the signal Figure 4-12. 930/9300 Timing Diagram, ,

repeats as long as the computer is locked in phase @2. @ ,, @,Inificﬂly False
4

-11



Paragraphs 4. 36 to 4.38
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| N | N 1 L

DY
Gad 1|

L
[ L [ 1

,_
1

CO N I

Rf

. |

Ts ____] l

] |

Figure 4-13. 930/9300 Timing Diagram, , ,,@ Effects of Time-Share

When the Ready signal,, from the external device
goes false (low), the POT instruction proceeds to
phase 6. and @ are then inhibited.

sRf = 06 F2F3 Q2 Rt

sF1 = F1F3 0103 04 la Tp R

lfis always held false during the POT instruction,

the POT instruction remains in phase @2 for only one
cycle.

4,36 Should a time-share operation occur during the
phase @2, the signal remains true but
is inhibited. At the completion of the time-share opera-
tion, depending on_the condition of‘, at least one
more cycle of and occurs. It is neces-
sary that be held at ground until the computer
acknowledges receipt of the Ready signal by making

go false.

137 G, GO

4,38 On instructions for external system devices, an
Sks strobe pulse, , is provided from the TMCC.

@ = Skss

Skss @5 01 04 Ts (A0D (Q3 + Q5) + C9)
Q3 + Q5 T6 - Tr

(See figure 4~14)

The SKS instruction remains in phase @5 for two cycles
to permit the C register outputs, , to attain a

4-12

stable configuration at the external system device. The
signal (Skss
C9 is true.

if C9 is true. The response from external system devices,

is generated during the second cycle if
is true for approximately two cycles

, (false for a skip condition) is received by the
TMCC and is sent to the computer as Skrz. If a skip is
to occur, the Sk flip-flop is set at Tr time during the
second cycle of phase 5.

sSk = @501 04 AOO Tr Sks +. .

Sks = Skrz +. . .

If a time-share operation occurs during the SKS instruc-
tion, phase @5 is repeated for two _cycles, thereby per-
mitting the C register outputs,
configuration prior to the generation of the
pulse.

, to attain a stable
probe

(skse)if T3 ] }
Figure 4-14. 930/9300 Timing Diagram,

DHCYAES
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4,39 1fC9 is true, the @ signal may occur for

only one cycle if a time=share operation occurs during
the SKS instruction. At the completion of the time-
share, however, a two cycle signal occurs. _If
C9 is true and time-share operation occurs, the

signal occurs only once, during the last of the two phase
@5 cycles.

4.40 TEST PROGRAMS

4.41 Proper operation of the TMCC can be checked by
performance of the applicable test program. Operation
in the compatible mode of the TMCC can be checked by
performing the test program for the input/output device
connected to the TMCC. The sample test programs
given in tables 4-1 and 4-2 may be performed. Test
programs for the extended modes are given in the fol-
lowing paragraphs.

4,42 EXTENDED MODE I/O TEST PROGRAM FOR
925/930 COMPUTERS

4,43 This program tests as many of the extended I/O
operations as possible with paper tape. Any 925/930
computer with a typewriter attached to the W channel
and a paper-tape punch and reader on any interlaced
communication channel may be utilized. The W chan-
nel need not be interlaced for the typewriter.,

4.44 The program occupies 83871( locations from 0177
to 1714 octal. It is supplied on paper tape with a self-
loading bootstrap. To load, insert tape in tape reader
and perform fill procedure.

SDS 900685C

Paragraphs 4.39 to 4. 49

4.45 Fill

4.46 The fill procedure is as follows:

a. Set up selected input device with the input
program. Initial portion of the program contains the
"bootstrap" program.

b.  Set RUN-IDLE-STEP switch to the IDLE position.
c. Press START switch.

d. Press PAPER TAPE FILL switch. This causes a
WIM 2 (03200002) instruction to be inserted into the
instruction register and loads the Index Register with
77777771, The FILL switch also prepares the channel
to operate in the forward, binary, four characters per
word mode. ‘

4.47 Operation

4.48 To select the reader and punch units to be used
enter:

"CU" P to select punch
"CU" R to select reader

The letter C is the channel number and may be any
digit 0-7, and the letter U is the unit, either one or
two. The reader and punch need not be on the same
channel.

4.49 The test is started by entering the letter "S".
Control of the test operation is then a function of the
Breakpoint Switches, Table 4-3 summarizes the switch
functions.

Table 4-3. 925/930 Computers Breakpoint Switch Functions

Breakpoint
Switch Reset Set

1 Run in the normal mode as determined Stop and retum to keyboard

by the other switches control at the end of the
current pass (punch or read)

2 Continue to run test selected by Cycle test runs from punch to
switch 3 read to punch and so on

3* Selects punch mode Selects read mode

4 Stop and type diagnostic messages Do not stop and type on errors
whenever an error occurs but continue fo run.

*Used when switch 2 is reset or when starting test

4-13



Paragraphs 4. 50 to 4.63

4.50 When running cyclic tests from puch to read, the
tape from the punch should be inserted info the reader.

4,51 Punching

4,52 The program punches four blocks of 64 characters
each in one pass. The char cters form a counting
sequence from 00 to 77g. The first block is started with
leader and output with an IOSP. All punching is done
in the one character per word mode. When the word
count reaches zero, an IOSD is loaded to punch a
second block of 64 characters. No leader is punched
between the first and second blocks. This results in
one physical block 128 characters long. Starting with
leader, two additional blocks of 64 characters are then
punched with an 10SD,

4,53 At the conclusion of each output operation, the
channel address register is stored and compared with the
expected value, If they do not agree, the program
types the expected and actual values.

4,54 The program tests the chennel during the output

operation to see if the channel should erroneously dis-
connect before the word count reaches zero.

4,55 Reading

4,56 Each of the four blocks is read with a different
set of commands and counts so as to test as many opera-
tions as possible. After reading a block, a general
subroutine checks for input parity errors, channel end
address for agreement with the expected address, and
the data read character by character. Error messages
with block numbers are typed in the event of any one
of these tests failing. If a test fails, reference should
then be made to the test program flow diagram and
troubleshooting information in Section 5 of this manual.
The handling of each block is as follows:

a. Block 1. The first block is one—half of a 128
character physical block. Reading one character per
word, an IOSD with a count of 64 is used to read this
block. The program checks to see if the count reaches
zero and the channel becomes inactive at the same time.

b. Block 2. This is the second half of the first
physical block and is read with an IOSP with a count
of 65. The read should terminate because of the end of
record. The program checks to see that the word count
does not reach zero and the channel remains active
after the CIT (inter-record test) instruction skips. The
tape is finally stopped with a disconnect before the
data is checked.

c. Block 3. Block 3 is a 64-character physical
block. It is read with two channel commands. The

4-14
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first is an IOSP with a count of 32. If the count goes to
zero before the channel disconnects, an IORP with «
count of 33 is loaded. This should cause the inter-
record indicator o be turned on at the end of the record.
The count should not reach zero and the channel should
remain active. The tape is again stopped with a dis-
connect before the data is checked.

d. Block 4. This is the third physical block of
é4-characters and is read with an IORD with a count of
56. The program waits for the channel to be inactive
then checks to see if the channel ignored the last eight
characters. If the tape was erroneously stopped after
the 56th character it will show up as a failure on the
first block of the next read pass.

4,57 Test Program

4.58 Table 4-4 gives the test program for the 925/930
computers 1/O extended mode.

4.59 EXTENDED MODE 1/O TEST PROGRAM FOR
9300 COMPUTER

4,60 This program tests as many of the extended 1/0
operations as possible with paper tape. Any 9300 com-
puter with a typewriter attached to the W channel and
a paper-tape punch and reader on any interlaced com-
munication channel may be utilized. The W channel
need not be interlaced for the typewriter.

4.61 The program occupies 8381g locations from 0177
to 1714g. 1t is supplied on paper tape with a self-
loading bootstrap. To load, insert tape in tape reader
and perform fill procedure.

4.62 Fill
4.63 The fill procedure is as follows:

a. Press POWER switch on. When power is on,
the switch is lighted.

b. Press IDLE switch.

c.  With computer in IDLE, press RESET switch.
This clears the D register and the program counter,

d. Press RUN switch. The computer now executes
the instruction in the D register (which is a HALT
instruction). The program counter advances to 00001,

e. Press PAPER TAPE LOAD switch. This switch
causes an AIM 2 (0 32 00002) instruction to be inserted
into the D register and clears the HALT instruction.
Index 1 is loaded with 001 77771. The LOAD switch
also prepares the channel to operate in the forward,
binary, four character per word mode.
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Table 4-4. 925/930 Computers, Extended Mode I/O Test Program (Sheet 1 of 20)

80001642 1 TYPE EQU 930 MACHINE DEFINITION: 930/925
2 *
3
4 » EXTENDED MODE 1/0 TEST PROGRAM, (925/930/9300 ALL CHANNELS)
5 =
6 » A.W., ENGLAND, SDS
7 =
8 =
9 = THIS PROGRAM USES THE PAPER TAPE READER AND PUNCH T8 CHECK THE
10 » OPERATION OF THE 1/0 CHANNELS IN THE EXT1ENDED INTERLACE MOGDE OF
11 » OPERATISN. THE READER AND PUNCH MAY BE CONNECTED TO ANY INTERLACED
12 » TMCC OR DACC. THEY NEED NOT BSE ATTACHED T6 THE SAME CHANNEL. THE
13 » PROGRAM ADDRESSES THE KEYBOARD FOBR INFORMATION ABSUT UNIT AND CHANNEL
14 = SELECTION,
15 =
16 * T0 SELECT PUNCH TYPE: °*CU’P
17 »
18 » T6 SELECT READER TYPES “2CU’R
19 »
20 +» WHERE ?C? REPRESENTS CHANNEL NO. AND MAY HAVE THE VALUES 0-73
21 *» AND ®U” REPRESENTS UNIT NO. AND MAY HAVE THE VALUE 1-2. THE LETTER
22 » P OR R CAUSE THE SELECTION TO BE MADE WITH THE TwWw0 PREVIGUS DIGITS,
23 « SPACES SHBULD NOT BE TYPED BEIWEEN DIGITS OR CONTROL CHARACTER.
24 *
25 =# T8 START THE TEST TYPE: S
26 PAGE
27 *
T 28 S N S /0 =/
29 » BREAKPBINTS BR SENSE SWITCHES CONTROL THE RUNNING OF THE PROGRAM:
30 =
T . 5 B CTSWUITCH RESET B o SET
J2 *# 2 memmm—— eee=-- . ee=ea
33 »
N 34 * " BP 1 RUN IN THE NORMAL MODE  STOP AT THE END OF THE CURRENT
35 » SW 1 AS DETERMINED BY THE PASS AND RETURN T8 KEY BOARD
36 =* 8THER SWITCHES. CONTROL
- 37 =
33 »
39 « BP 2 CONTINUE T8 RUN TrE CYCLE TEST RUNS FRoM READ TO
- ) U7 T4« SW 2 T TEST MODE SCLECTED BY PUNCH T8 READ, ETC.
4] » SW1TCH 3.
42 »
I T A3 « T
44 = BP 3 SELECTS PUNCH MODE SELECTS READ M8DE.
- i i 45 « SW 3 (USED WHEN SWITCH 2 IS RESET OR WHEN STARTING THE TEST)
46 »
47 =
48 » BP 4 STOGP AND TYPE DIAGNGSTIC DO NBT ST8P B8R TYPE O8N ERRGRS,

996[Jaqw94dag
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Table 4-4. 925/930 Computers, Extended Mode 1/0O Test Program (Sheet 2 of 20)

- 49 « SW 4 MESSAGES WHENEVER AN CENTINUE RUNNING REGARDLESS.
S0 ERRBR OCCURS.
51 +
T 52 =
53 # NBTE: TG RUN CONTINGUS FRBM READ TQ PUNCH THE GUTPUT BF THE PUNCH
54 « SHOULD BE FED INT8 THE READER. A LBOP SHOULD BE USED T8 RUN
R T 55 « CONTINGUS ON THE READER.
56 PAGE
SR , _ 537
58 » THE FOLLOWING SECTION OF CBDE DEFINES EITHER A 925/930 INSTRUCTION
59 « SET B8R A 9300 INSTRUCTION SET. THIS IS DONE ON THE BASIS 6F THE
60 * MACHINE TYPE STATEMENI AT THE BEGINNING 6F THE DECK.
o] =
62 *
o . 63 =
—a - ——
65 PROC
e 66 DF9300 NAME
767 SINST TFBRM  3,6,15 S
68 P PROC 1 DEFINE INDEX OP*S TOo IMPLY X1.
- o 69 SLDX  NAME 017
70 $STX  NAME 077 -
71 $BRX  NAME 057
. 72 INST (P(*1)%/2)+4+1,P(0),P (1)
' 73 " END o
74 P PRBC 1
o 75 $XAB  NAME 037733 DEFINE COMPATIBLE REGISIER OP”S
76 $ASC  NAME 037731 o o
77 $BAC  NAME 037713
o o 78 SCLR  NAME 037711
79 - INST ~ 0,040,P(0)
80 END
S 81 P PROC 1
. 82 $RSH NAME 000 T DEFINE COMPATIBLE SHIFTS
83 SRCY  NAME 002
o 84 SLSH  NAME 004
7 85 8LCY NAME 006 I - B
86 SNOD  NAME 044
87 $SHFT FGRM 3:62659
T 88  SHFT T P(21,060,P(0),P(1)1%x0777 S
89 END
90 P PRBC 1 DEFINE MISC. COMPATISLE 6P*S.
T T TY91TSMIN T NAME 071 T ) T T T
92 SMIB  NAME 030
93 $BIM  NAME 032
94 INST (PU*1)%/2)+4P(2),P(0),P (1)
95 END
96 w

J589006 SAS
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Table 4-4. 925/930 Computers, Extended Mode 1/O Test Program (Sheet 3 of 20)

97 $X FQU 1 DEFINE INDEX TAG®Xx* FOR X1
98 » _ . EOGD CONSTANT
99 ABRG 0177
100 $EODC DATA 04000000 EBD CONSTANT
101 »
102 $SWTFRM FORM 2,653,12
103 Q PREC 1
104 $BPT NAME 040000
105 $6VT NAME 014040
106 SR8V NAME 04000
107 ssoev NAME 00040
1035 SWTFRM 0s022sG(0)%/(=12)%%7,3(0)*=07777++(Q(1)>0)%/(6=-0(1))
109 END
110 END
111 »
112 PRSC
113 DF930 NAME
114 »
115 » IF NBT A 9300 THEN DB THE FOLLOUWING BPERATIBNS
116 »
117 P PRSC 1 DEFINE I/8 INSTRUCTIONS
113 $MIB NAME 012
119 $BiM NAME 032
120 INST FBRM 3.,6,1514
121 INST PI2)sPLD),P(*]1),P (1}
122 END
123 «
124 $X EGU 2 DEFINE INDEX 1AG *X”® FOR 2 ON 930
125 =
126 =
127 ABRG 0177
1238 $ESDC  DATA 0400000 EOD CONSTANI
129 »
130 »
131 KN PROC 1 Sgl OVERFLOW
132 $59vV NAME
1337 "BRR T §.4 - - R
134 END
135 »
136 M PREBC 1t T 777 TBRANCH AND CLEAR TINTERRUPT
137 $BRC NAME
138 De M(*1)el1a2
139 BRU T MOy 77 - o
140 BRU *$5+1
141 PZE M(1)
T 142 77 END T I B ’ o
143 P PROC 1
144 $DSC NAME 0

G961 JaqwaJdag
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Table 4-4, 925/930 Computers, Extended Mode I/O Test Program (Sheet 4 of 20)

145 SALC NAME 050000
146 $ASC NAME 012000
147 $T3P NAME 014000
T 148 1 FBRM 3.6,15
149 1 PU1) 222, (P(1)%*d)%/3++2,P(0)++{P(1)nx})n/6
150 END
151 P PRBC 1 -
152 SCAT NAME 014000
153 SCET NAME 011000
o B T T1%4 sCTIT 0 NAMET T 010400
155 S$CZT NAME 012000
156 1 FGRM 326515
157 D Pl1)1#%2,040,P(0)++(P(1)x%4) =/ 12++(P(1L)*%j)*/6
158 END
159 END
T 160 pe TYPE=9300
161 DF9300
162 De TYPE<9300
00177 00400000 163 DFS30
164 PAGE
165 =
166 * THE START OF VTHE PROGRAM
167 »
00200 168 ABRG 0200
00200 0 76 0O 00223 169 BEGIN LDA BRUGS INITIALIZE RECBVERY LOCATIONS
00201 O 35 0 00011t 170 STA 1 '
00202 0 35 0 00032 171 STA 032
00203 0 01 O 00224 172 BRUGS BRU KYBD
00204 0 23 0 01241 173 KYBD EXu RDIS
00205 0 23 0 01231 174 EXU PDI1S
00206 O 46 30003 175 GO62 CLR
00207 0 35 0 01444 176 STA T1
00210 0 02 O 02021 177 RKB Os1,1
00211 © 32 O 01445 178 G601 BIM T1+1 READ CHARACTER
002312 © 76 0 01445 179 LDA Ti+}
00213 0 75 0 01636 180 LDB =077 .
00214 0 70 0 01637 1814 SKM =2 pe CHECK FBR CONTRBL CHAR.
00215 0 01 O 00217 182 BRU $+2
00216 0 01 O 00233 183 BRU PO
00217 O 70 D 01640 184 SKM =+ R*
00220 0 01 O 00222 185 BRU $+42
00221 0 01 O 00256 186 BRU RO
00222 0 70 0 01641 187 SKM =+ g
00223 0 01 0O 0022% 188 BRU $+42
00224 0 43 0 00317 189 BRM S0
00225 0 72 0 01642 190 SKA =070 CHECK FBR DIGIT
00226 0 0t O 00226 191 BRU 692 IF NOT CONTROL OR DIGIT CLEAR
02227 0 75 0 01444 192 LDB T1

0689006 SAS
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Table 4-4. 9257930 Computers, Extended Mode 1O Test Program (Sheet 5 of 20)
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00230 0 36 0 01446 193 ST8 T142 SAVE CHANNEL NUMBER IN 11+2
00231 0 35 0 D1444 194 STA Tl SAVE UNIT NUMBER [N 11
00232 0 0t 0 00211 195 ARU GO1
196 PAGE
o . 197 »
) 198 » PUNCH CHANNEL SET UP RIUTINE i
199 »
00233 0 43 0 00323 200 PO BRM MAKECH GET CHANNEL N@. BUILT. SAVED IN Tis+2
00234 0 71 0 01643 201 LDXx ==-4#%0177777 " UPDATE EOM/EGD”S ) o T
00235 2 76 0 01234 202 LDA PALC#+1,X
00236 0 14 0 01644 203 ETR =050277677
00237 0 16 0 01446 204 T MRG T2 T T T INSERT CHANNEL DESIGNATISON T
00240 0 35 1 00235 205 STA *§=3
00241 0 41 0 00235 206 BRX $-4
. 00242 0 71 0 01645 207 CTLDX T ==3%%0177777  TUPDATE SKs®*s T T I
00243 2 76 0 01227 208 LDA PCET+1sX
00244 0 14 0 01646 209 ETR =057737677
00245 0 16 0 01447 2107 T UMRG T TI+3 T T T T e o
00246 0 35 1 00243 211 STA *$-3
00247 0 41 0 00243 212 BRX $-4
00250 0 71 0 01643 213 T 77 Lpx T=-4ex({77777 77 TUTUPDAIE CHANNEL COMMANDS
00251 2 76 0 01212 214 LDA PI:SD+2,X
00252 0 14 0 01647 215 ETR =0".0277777
00253 0 16 0 01430 216 TTMRG T T T1+d T T T T T e T
00254 0 35 1 00251 217 STA *$-3
00255 0 41 O 00236 2148 8RX $+1
00256 0 41 0 00251 219 T BRX 3-8 . T T - -
00257 0 76 0O 01230 220 LDA PTL UPDATE UNIT NB.
00260 0 14 0 01650 221 ETR =-2
00261 0 16 0 01444 222 7777 T MR T Ty T -
00262 0 35 0 01230 223 STA PTL
00263 0 16 0 01651 224 MRG =02000 MAKE NS L. JcrR ESM
00264 0 35 0 01227 9225 7 T T TS8YTA PP,Y T ) e T T
00265 0 01 O 00224 226 BRU KYBD
) ) 227 »
T 77T 228« READER CHANNEL SET uP RBUTINc a -
229 *
230 +
00266 0 43 0 00323 T a3{ R T T BRM T MAKEGH GET CHANNEL NS 3UILT T T
00267 0 71 0 01643 232 LDX ==g4w*Q177777 UPDAIZ EOM/ESD’S
00270 2 76 0 01244 233 LDA RALC+14X
00271 O 14 0 01644 234 ETR  =050277677 - — ,,
00272 0 16 0 0144¢ 235 MRG T1+2
00273 0 35 1 00270 236 STA *$-3
00274 0 41 O 00270 237 BRX $-4
00275 0 71 O 01643 238 LDX ==4wa(177777 SUILD SKS*S
00276 2 76 0O 01240 239 LDA RCIT+1.X%
00277 O 14 O 01646 240 ETR =057737677

0689006 SAS
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Table 4-4, 925/930 Computers, Extended Mode I/O Test Program (Sheet 6 of 20)

00300 O 16 O 01447 241 MRG T1+3
00301 O 35 1 00276 242 STA “$-3
' 00302 O 41 0O 00276 243 BRX $-4
00303 O 71 O 01632 244 LDX »=100eQ}77777 BUILD CHANNEL COMMAND EBON/EDD*S
00304 2 76 D 01224 245 LDA RIBRD*2.X
00305 O 14 0 01653 246 ETR =070277777
00306 O 16 0 014350 247 MR& Ti+4
00307 O 35 1 00374 248 STA $-3
00310 O 4} O 00311 249 BRX $+1
00311 O 41 0 00324 250 BRX §=5
00312 0 76 0 01240 251 LDA RPY BUILD RPT WITH UNIT NO,
00313 0 14 0 01630 252 ETR z=2
00314 0O 16 0 01444 253 MRG Tt
003t5 O 35 0 01240 254 STA RPT
00316 O 0% 0 002)4 255 BRU KYBD
256 »
257 *»
258 = START TEST RUNNING
: 259 =
00317 O 02 00000 260 SO DSC o DISCONNECT
00320 O 40 20100 261 BPT 3 START READ OR PUNCH?Z
00321 O 01 O 00640 262 BRU IN READ
00322 O 01 0 00336 263 BRU ouT PUNCH
264 PAGE
265 *
T 7266 *  BUILD CHANNEL N®8. SUBROUTINE ~— ~— 77
267 =
00323 0 00 0 00030 268 MAKECH PZE
00324 0 46 30003 269 T T TCLR Tt e
00325 0 76 0O 01446 270 LDA T142 GET CH. N8,
00326 0 72 0 01654 271 SKA =4 EGD REGUIRED
00327 0 75 0 00177 T 272 TLDB T ESBC T TTTTTUYES S
00330 O 36 0 014530 273 STB Ti+4 N8, SAVE ESD BIT.
00331 0 14 0 01635 274 ETR =3
00332 0 35 0 01446 275  STA  T1+2 o
00333 0 71 O 01446 276 LDX T1+2
00334 0 76 O 01450 277 LDA Ti+4
00335 2 16 0 00332 7 278  MRG MAKETBL,X 7 BUILD EOGM/EGD SELECTIBN
00336 0 35 0 01446 279 STA Ti+2 SAVE E6M
00337 0 46 10012 280 BAC BUILD SKS SELECTION
00340 0 72 0 00177 581 SKA ESDC _— ek
00341 0 75 0 01636 282 LDB =040000
00342 0 46 00014 283 XAB
00343 2 16 0 00352 284 MRG ~ MAKETB.X
00344 0 35 0 01447 285 STA T1+3 SAVE SKS
00345 0 76 0 01444 286 LDA T1 BUILD UNIT NB. BIT
00346 O 14 0 01657 287 =2 1 2=
00347 ©O 17 0O 01637 288 ESR =1

J689006 SAS
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Table 4-4. 9257930 Computers, Extended Mode 1O Test Program (Shect 7 of. 20)

03350 0 35 0 21444 289 STA T1  SAVE UNIT NB. BIT
00351 0 51 0 00323 290  ~ BRR T mMaKgcHA 0 EXIT
291

00352 00000000 292 MAKETB DATA 0,0100,020000000,020009100

G961 +oquiaidag

00353 00000100
00354 20000000
00355 20000100

293 PAGE
294 «
295 = PAPER TAPE PUNCH QUTPUT SECT]IJIN,
296
00356 0 71 O 01650 297 B8UT LbX ==64*%0177777 SET UP OGUTPUT IMAGE WITh 64 WORDS
00357 0O 46 30003 298 CLR
00360 2 35 0 01344 299 STa IMAGE+64,X
00361 0 55 0 01651 300 ADD =01000000
00362 0O 41 O 00350 301 BRX $-2
00363 0 23 0 01230 302 B8UT4 EXU PTL START PUNCH WITH LEADER
00364 0 23 0 01233 303 EXU PALC ALERT CHANNEL
00365 0 23 0 01236 304 LCH PIGBSP L6AD IOSP IMAGE,64
00366 0 13 0 01237
00367 0 71 O 01643 305 LDX ==4%*03177777 SEV UP FOR SUBROUTINE TE TYPE:
00370 0 75 O 01652 3oe LDB =ERMS G 19SP, BUTPUT
00371 O 76 0 DD431 307 LDA PCATC
00372 0O 43 0 00610 303 BRM WwCZ WAIT FOR CHANNEL COUNT = ZERGO
00373 0 23 0 0122¢€ 303 EXxuU PCET ERROR BN OSUTPUT
00374 0 4D 20040 310 BP1 4 YeSe. CHECK BP4 Ftr N3 Si8P
00375 0 21 0 00416 311 BRU 8UT4aa N3, NO STOP BN ERROR
00376 0 23 0 01231 312 8UT?2 Exu PDIS ERRBR, DISCONNECT CHANNZL
00377 0 02 0 02641 313 TYP Js154 TYPE GENERAL ERROR MISSAGE
00400 0O 12 0 01653 314 MIB =J)8212122> It
02401 O 12 0 01654 31> MiB =051514651 RRIR
00402 0 12 0 01655 316 MIE =712246451 DJR
00403 0 12 0 01656 317 MIB =031452712 ING
00404 O 46 00014 313 XAB TYRE SPECIFIC ERRJR MESSAGE
00405 O 16 0 01635 319 MRG MIBX
00406 0O 35 0 00437 320 STA $+1
00407 0 12 O 00020 321 MiB 00 T3 3t REPLACED AT RUN TiMZ
00410 O 51 0 004D7 322 MIN $-1
00411 O 41 0 00427 323 BRrRX $-2
00412 0 02 14000 324 GBTHP TOP 0
03413 0 40 14000 325 CaT 0
00414 O 01 O 00413 329 3RU $-1
00415 0 01 0 00224 327 gru KYBD
323 «»
00416 0 43 0 0047¢ 329 BUT4A BRM BUTPIN G3 PIN ANDJ CreCa C~ANNEL ADDRESS
00417 0 23 0 01224 ' 330° EXU T PCAT ) o IF CHANNEL INACTIVvE REAUDRESS PuUNCH
00420 O 0t 0 00422 331 BRU $+2
00421 0 23 0 01227 332 EXUV PPT

2689006 SAS



N Table 4-4. 925/930 Computers, Extended Mode 1/O Test Program (Sheet 8 of 20)
N
00422 0 23 0 01233 333 T EXU PALC e S
00423 0 23 0 01210 334 LCH PIBSD LOAD CH. 16SD IMAGE.64
00424 0 13 0 01211
00425 0 71 0 01643 335 3uTi LDX =-4%xQ177777 SET UP ERROR MESSAGE:
00426 O 75 0 01657 336 LD8 =ERMSG2 16SD, BUTPUT
00427 O 76 0 00431 337 LDA PCATC
00430 O 43 0 00610 3338 T BRM WC? WAIT FBR COUNT EWUAL Z2ErRG
00431 0 23 0 01224 3339 PCATC EXxu PCAT CHAN, ACTIVE?
00432 0 01 0 00431 340 BRU $-1 YES
00433 0 23 0 01226 341 EXU PCET NG, ERRORZ?
00434 0 40 20040 342 BPT 4 YES, IS STOP ALLBWED?
00435 0 01 O 00437 343 BRU $+2 NO ERRBR BR N8B STIP
00436 0 01 0 00376 344 " BRU 8UT2 ERRBR STOP ALLOWED
00437 O 43 0 00476 345 BRM BUTPIN _G3 PIN AND CHECK CHANNEL ADDRESS
00440 0 46 30003 346 CLR
00441 O 35 0 01452 347 STA PRF R(PUNCH REPEAT)
00442 B8 23 0 01230 348 BUT1A EXU PTL
00443 0 23 0 01233 349 EXU PALC
00444 0 23 0 01210 350 LCH PISSD L6AD 16SD IMAGE,64
00445 9 13 0 01211
00446 0 71 0O 01643 351 LDX ==4%%0177777 SET UP ERRSBR MESSAGE:
00447 O 75 0 01657 352 LDB =ERMSG2
00450 O 76 0 00431 353 LDA PCATC
00451 0 43 0 00610 354 BRM we?
00452 © 23 © 01224 355 EXU PCAT CHAN. ACTIVE?
00453 0 01 0O 00452 356 BRU $=1 YES
00454 0 23 0 01226 357 EXU PCET N8, CHAN. ERRBR
00455 O 40 20040 358 BPT 4 YESs, 1S ERROR STOP ALLEWED
00456 0 01 O 00450 359 BRU §+2 NOG, NG
00457 0 01 0 00376 360 BRU 8UT2 YES
00460 O 43 0 00476 361 “BRM SUTPIN GO PIN AND CHECK CHANNEL ADDRESS
00461 O 53 0 01452 362 SKN PRF PUNCH REPEAT
00462 0 01 0 00454 363 BRU §+2 RESET
00463 O 01 0 00457 364 ~ BRU guUT3 SET T
00464 0 76 0 01670 365 LDA =-1 S{PUNCH REPEAT)
00465 O 35 0 01452 366 STA PRF
00466 0 01 0 00442 367 BRU BUT1A
365 *
369 *
00467 O 40 20400 370 BUT3 BP1 1 G3 8R STBR
00470 0 01 0 0024 371 BRU KYBD ST3P
00471 O 40 20200 372 BPT 2 G3s CYCLEZ
00472 0 01 O 00640 373 BRU IN YES
00473 0 40 20100 374 8PT 3 ONE ONLY
00474 0 01 O 00640 375 BRU IN
00475 O 01 O 00356 376 BRU 8uUT
8377 «
378 = SUBRBUTINE TO CHECK CHANNEL AUDRESS

689006 SAS
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00476
00477
00500
00501
00502
00503
00504
00505
00506
00507
00510
00511
00512
00513
00514
00515
00516
00517
00520
00521
00522
00523
00524
00525
00526
00527
00530
00531
00532
00533
00534
00535
00536

DONODODOOOONODODODO0ULUDODDODODOOOLOOCOLOOODO

00544
00545 O .

00546 O 46 30003

00547 O
00550 O

Table 4-4. 925/930 Computers, Extended Mode 1/O Test Program (Sheet 9 of 20)

379 =
00 0 00030 380 GUTPIN PZE 0
23 0 01232 381 EXU PASC ALER1 T8 STBRE PUNCH CHANNEL
33 0 01444 382 PIN T4 STBRE ADDRESS
76 0 01444 383 LDA T1
17 © 01671 384 EOR =IMAGE+64 COMPARE WITH EXPECTED
72 0 01670 385 SKA ==
40 20040 386 BPT 4 NOT EQUAL
51 0 00476 387 BRR BUTPIN EJUAL O®R ERRBR STHOP NOT PERMITTED
37 0 01445 388 STX T1+1 SAVE LENGTH OF ERRBR MESSAGE
46 00014 389 XAB SET UP ERROR BUTPUTTER
16 0 01635 390 MRG mIBX
35 0 00530 391 STA 6TPINI
76 0 01671 392 LDA =[MAGE+64 GENERATE EXPECTED PIN WORD IN BCD
43 0 00537 394 BRM MKECT
35 0 00577 394 STA BTPNMI SAVE EXPECTED
36 0 00630 395 ST8 BTPNM)+1
76 0 014134 396 LDA T1 GENERATE ACTUAL PIN W8FJ IN BCD
43 0 00537 397 BRM MKBCT
35 0 00635 398 STA BTPNM2
36 0 00636 399 STy BTPNM2+1
23 0 01231 400 EXU PDIS DISCEONNECT PUNCH CHANNEL
71 0 01672 401 LDX =-15%*0177777
D2 0 02641 402 TYP Dsls4
12 0 00574 ans Mia BTPNM+15,X BUTPUT MESSAGE
"41 0 N0S25 an4 BRX $-1
71 0 01445 4C> LDx T1+1 BUTPUT SPECIAL MEOSASE
12 0 00020 406 OTPINL MIB - 00 - o
61 0 00530 407 i MIN $-1
41 0 00530 408 BRX $=-2
71 0 01673 409 BTPIN2 LDX T =-12%%0177777 BUTPUT RECEIVED AND EXPZICTED MESSAGE
12 0 00610 410 MIB BTPNY2+3,X
41 0 D0534 411 BRX $-1
01 0 00412 a12 BRU GOTOP - T T T T T
413 »
414 »
o "7 415 » SUBRBUTINE T6 MAKE ONE WORD INTO 8 3CD 8CTAL DIGITS™
416 »
00 O 00020 417 MKSCT PIZE 0
71 0 01674 413 LDX =-8wx0177777 T
46 20005 419 ABC 0 TG WORD T B3
6700 003 420 LSH 3 SHIFT BUT BCTAL DIGIT
'35 0 01456 421 STA T1+10.X SAVE BCD CHARACTER
76 0 01675 422 LDA =0 CLEAR A
41 0 00542 423 BRX $-3
424 CLR
71 0 01674 425 LDX =~8ew0177777 REASSEMBLY BCD CHARACTERS INTO A + 3.
6720 006 426 LCY 6

5961 +oquiaydag

2689006 SAS
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Table 4-4. 925/930 Computers, Extended Mode 1/O Test Program (Sheet 10 of 20)

00551 2 16 0 01456 427 MRG T1+10.X
00552 0 41 0 00550 428 BRX $-2
00553 0 46 00014 429 XAB
00554 0 51 0 00537 430 BRR MKSCT EXIT
431 =
432 «»
433 » ERROR MESSAGES FBR CHANNEL ADDRESS TEST SUBRBUTINE
434 »
00555 32254524 435 OTPNM BCD 52, JEND ADDRESS FROM CHANNEL DID NOBT AGREE WITH EXPECTE
00556 12212424 T
00557 51256262
00560 12265146
00561 44122330
00562 21454525
00563 43122431
00564 241245456
00565 63122127
00566 51252512
00567 66316330
00570 12256747
00571 25236325
00572 34122126 436 8CD 8,0 AFTER
00573 63255112
00574 25674725 437 BCD 12,EXPECTED
00575 23632524
00576 12121212
00577 00000000 438 BTPNM1 DATA Gs0
00600 00000000
00601 73121252 439 BCD 16,» JRECEIVED
00602 51252325
00603 31652524
00604 12121212
00605 00000000 440 OTPNM2 DATA 0s0
00606 00000000
00607 33125252 441 BCD 4,0 11
442 PAGT
N 443 »
444 * WAIT FOR COUNT EQUAL ZERS SUBROSUTINE., — — ~ T -
445 »
00610 0 00 0O 0003C 446 uUCZ PZE ENTRY
00611 0 35 0 00617 447 ~ STA $+6 N T SAVE R/PCAT T
00612 0 55 0 01657 448 ADD =1 MAKE A CZT
00613 0 35 0 00614 449  STA $+1 SAVE R/PCZT
00614 0O 40 12000 450 ‘CZT 00 B -t =022 o
00615 0O 01 O 00617 451 BRU $+2 N3
00616 0O 51 0 00610 452 BRR ucz YES
00617 0 40 14000 453 CAT 00 77 "CHANNEL ACTIVE?
00620 0 31 O 00614 454 BRU $-4 YES

2689006 SAS

G961 ilaqtqasdag
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00621 0 40
00622 0 .31
00623 0 37
00624 0 46
00625 0 16
00626 0O 35
00627 0 71
00630 0 027
00631 2 12
00632 0 41
00633 0 71
00634 0 12
C0635 ¢ 51
30536 D 41
Ca637 o 3t
00640 B 43
00641 0 02
00642 0 23
00643 0 23
00644 B 13
00645 0 23
00646 0 01
00647 0 23
00650 0 40
00651 0 01
00652 0 71
00653 0 02
00654 2 12
00655 D 41
00656 0 01
00657 0 23
00660 0 Ot
00661 0 23
00662 0 01
00663 0 01
00664 0 71
00665 0 75
00666 0 76
00667 0 43
00670 0 76
00671 © 75
00672 0 43
00673 0 43

DLDVUODOOO0OOO

20040

0 .00610.

0 01444
00014

00634
01676

01530
00631
01444
00020
00634
092634
00412

0 01177
20001

01243
01212
01213
01235
00657
01234
0040

00670
01676
02641
01525
00654
00412

OCO0O0O0OO0OONOOOOOC

01234
00645
01235
00654
00670
01645
01677
00647
00610
017230
01721
01055
01177

wNoNoNoNoleNeRoNeNalNoNeRal

01635

456~ .

Table 4-4.

455

457
458

02641

462

459

460
461

463
464
4653
466
4€7
465
465
470
47\
472
473
474
475
476
477

478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
S00
501

*

BPT

BRR T

STX
XAB

TTMRG

STA
LDX

S TYP

MiB
B8R X

S Lpx

MI=
MIN
SRX
BRU
PAGE

ComIBx

" 0s1.4

925/930 Computers, Extended Mode 1/O Test Program (Sheet 11 of 20)

4 N8, INHIZIT ERRORS
TWCc7 e 2 - Y
Tt N8, PRINT ERROR MESSAGE

$+6
==13%*%0177777

DISM3G+13,X
$~1

Ti

00

$-1

$-2

5913°

»= [NPUT SECTIGBN

L ]

IN

INOB

RCATC

IND

INDA

IN1

BRM
RBV
EXU
LCh

EXU
BRU
E XU

BPT

BRU
LDX
TYP
M1B
BRX
BRU

EXU
8RU
EXU
BRU
3RU
LbX
LDB
LDA
BRM
LDA
LD8
BRM
3RM

STARTP STARLI READER

RALC ALZRT

RIECSD L3AD 185D BUFFEZR,64

RCZT C=0

INC NO

RCAT YESs, CHAN, ACTIVE

4 YESs, ERRBR STBP PERMITTcCD
INCA NO, NO CONW1.
==-13+*0177777 YES

0s154

ERMSG4+13,X

$-1

GOTHP

RCAT CHAN. ACTIVE STILL?

INOB YES

RCZT N3, C=0

$+2 NO

INOA YES

==-3%x177777 SET UP ERRBR MESSALE
=ERMSGS

RCATC

UCz GB D& DISCBNNECT ZRRIR JEST
=033120152 BLOCK NO. 1

=PUFFER+64 EinD ADRRESS CxPZCIitD
CHECK G8 CHECK DATA

STARTP START READER [F DATA CHcCCKED 08.K.

5961 1aquaydag
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Table 4-4, 925/930 Computers, Extended Mode 1/O Test Program (Sheet 12 of 20)

00674 0 02 20001 502 ROV
00675 0 23 0 01243 503 EXU RALC
00676 0 23 0 01214 504 LCH RIBSP LSAD I0SP BUFFER,65
00677 0 13 0 01215
00700 0 75 0 01670 505 LDA ==
00701 O 35 0 01451 506 STA T TSPF S(IOSP INPUT) T
00702 0 23 0 01237 507 IN4 EXU RCIT INTERRECGBRD CONDITION
£0703 0 01 0 00735 508 BRU $+2 NS
00704 0 01 0 00732 509 = BRU N2 YES T
00705 0O 23 0 01234 510 EXU RCAT CHAN, ACTIVE
00706 O 0t O 00716 511 BRU INTA YES
00707 0 40 20040 512 BPT 4 N8, ERROR STOP PERMITTEY
00710 O 01 O 00732 513 BRU IN2 NB
00711 O 71 O 01672 514 LDX =-15*%0177777 YES
00712 0 02 0 02641 515 B 7 0s154
00713 2 12 0 01547 516 MI8 ERMSG6+15,X
00714 0 41 0 00713 517 BRX $-1
00715 0 01 0 00412 513 BRU GeTeP

519 *
00716 0 23 0 01235 520 IN1A EXU RCZT =0
00717 O 01 0 00722 521 BRU INa NO
00720 0 23 0 01237 522 EXU RCIT YES, CHAN. INTER-RECBORD
00721 0 01 0 00732 523 BRU IN2 NS
00722 0 40 20040 524 BFT ) YES, ERROR STOP PERMITTED
00723 0 01 0 00732 525 BRU IN2 NG
00724 0 23 0 01241 526 EXU RDIS YES, STOP TAPE
00725 0 71 0 01732 527 LDX ==17%**0177777
00726 0 02 0 02641 528 TYP Osl1s4
00727 2 12 0 01570 529 MIB ERMSG7+17.X
00730 0 4% 0 00727 530 BRX $~1
00731 O Ot O 00412 531 BRU GOTOP

o 532

00732 0 23 0 01236 533 IN2 EXU RCET IF CHANNEL ERROR
00733 4 51 0 00733 534 SOV SET BVERFLOW
00734 0 23 0 01241 535 EXU RDIS ST8P TAPE
00735 0 53 0 01451 536 SKN SPF 165P INPUT FLAG
00736 0 01 0 00756 537 BRU IN3 RESET
00737 0 76 0 017233 538 LDA =033120252 SETs. GET BLOCK NO, 2
00740 0 75 0 01444 539 LDB BUFFER+64 END ADDRESS EXPECTED
00741 0 43 0 01055 540 BRM CHECK CHECK DATA INPUT

541 « IF CORRECT CONTINUE.,
00742 0 43 0 01177 542 BRM STARTP START TAPE
00743 0 02 20001 543 ROV
00744 0 23 0 01243 544 EXU RALC ALERT
00745 0 23 0 01216 545 LCH RIBSP1 LOAD 18SP BUFFER,32
00746 0 13 0 01217
00747 0 71 0 01645 540 LDX =-3%%0177777 SET UP ERRBR MESSAGE
00750 0 75 0 01724 547 LDB =ERMSG8

0689006 SAS
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00751 0 76
00752 = D 43
00753 0 23
00754 4 5t
00755 0 23
00756 0 01
00757 0 23
00760 06 23
00761 0 23
00762 0 13
00763 0O 46
00764 0 35

00765 0 0%

00766 0 76
00767 O 75
00770 O 43
00773 O 43
00772 0 23
00773 0 23
00774 0 13
03775 0 23

03776 0 01
00777 0 71
01000 O 76
01001 2 72
01002 0 21
01003 0 41
01004 0 71
01005 0 76
01006 2 35
01007 0 55
01010 0 41
01011 0O 76
01012 0O 75
01013 0 02
01014 0O 43
01015 O 40
01016 0 01
01017 0 40
01020 O 91t

01021 0O aC

c1022 0 0Ot
01023 0 0t

01024 O 40
01025 0 o1
01026

QO0WOOOOCDODOCODO

071

00647
00610
01236
00754
01234
00750
01240
01243
01220
01221
0003
01451
007232

01735
01721
01055
01177
01243
01222
01223
01234
00775
01674
01636
01444
01024
01031
01674
01642
01444
01657
01026
017236
01727
20001

0 01055
20400

0 00224
20200

0 00356
20100

0 00640

O00OO0O000O0CO0OO0OO0O0O0OO0O0OOOOOO

0 003536

20040
0 01024
0 01674

Table 4-4. 925/930 Computers, Extended Mode 1/O Test Program (Sheet 13 of 20)

548 LDA
549 —~BRM.
S50 Exu
551 sev
§52 EXU
553 BRU
554 Exu
555 IN5 EXU
556 LCH
5§57 CLR
558 STA
559 BRU
560 =«
561 IN3 LDA
562 LDB
563 BRM
564 BRM
865 ExuU
566 LCH
567 EXU
568 BRU
369 LDbX
570 LDA
871 SKA
572 BRU
573 BRX
574 IN3b LDX
575 LDA
5706 STA
577 ALD
578 8RrX
579 LA
S80 LLH
581 ROV
582 BRM
583 BPT
584 ~ BRU
585 BPT
586 BRU
s87 T 8P1T
588 BRU
589 BRU
88y T
591 IN3A BPT
892 3RU
593 T LEX

RCATC
-WCZ
RCET

RCAT
INS
RPT
RALC
RIORP

SPF
INa

=033120352
=BUFFER+64
CHECK
STARTP
RALC

RIGRD

RCAT
$-1

==8w%0177777

=077

BUFFER+64, X

IN3A
$-2

==AwwQ177777

=070

BUFFER+64,X

=1

$-2
=033120452
=sUFFER+56

CHECK

1

KYRBD

2

8uUT
TR

IN

*VBUT_

4
IN3B

T ==8ex0177777

UK.

GO WAIT FOR C=0

IF CHANNEL ERROR

SET GVERFLOW

IS READER STILL RUNNING
YES

NO, RESTART TAPE READER

LOAD IORD BUFFER+32,33
R(IOSP INPUT)

BLACK NB. 3

END ADDRESS EXPECTED
GO CHECK DATA

STARI TAPE

LOAD IGRD BUFFER.56

CHAN. ACTIVE
YES, WAIT FOR STOP

CHAN, INACTIVE

BLOCK NO. 4
END ADDRESS EXFECTED

G3 CHECK DATA
TEST STBP2
YES

TEST CyCLE?
YES

"TEST 8NZ 3NLY,

READ
PUNCH

ERROKR ST8P PIRMITTZD
NS

CHECK FOR 0%S IN LAST & CHARACTERS

INSERT CORRECT 8 CHARACTERS

TFORYAT LAST ZIGmT Z-ARACTERS FOR TYPE

G941 tequaidag

689006 SAS
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Table 4-4. 925/930 Computers, Extended Mode I/O Test Program (Sheet 14 of 20)

01027 0O 46 30003 894 CLR
01030 2 76 O 01444 595 IN3D LDA BUFFER+64,X
01031 0 6700 003 596 LSRR T3 -
01032 2 16 0 D1444 597 MRG BUFFER+64,X
01033 0 14 0 01710 598 ETR =0707
01034 0 16 0 01711 599 MRG =0%2120000 -
01035 O 5700 006 600 LSH )
061036 2 35 0 0103% 601 STA MSGIMG+8,X
01037 O 41 0 01030 802 = BRX  IN3D
01040 O 71 0O 01712 603 LDX =-19#+%0177777 BUTPUT ERRBR MESSAGE
01041 O 02 O 02641 604 TYP Os1s4
01042 2 12 0 01616 605 M8 ERMSGI+19,X
01043 0 41 0 01042 606 BRX $=-1
01044 0O 02 14000 607 ToP 0
01045 0 40 14000 ~ ~—~~ T 608 CAT 0
01046 0O 01 O 01045 609 BRU $=~1
01047 0 02 0 02041 610 TYP O0s1,1 BUTPUT 8 CHARACTERS
01050 ©O 71 0 01674 611 LDX ==8wx0177777
01051 2 12 0 01055 612 MIB MSGIMS+8,X
01052 0 41 0 01051 613 BRX $=-1
01053 0 120 015233 614 R ) ERFSGL+3 CR
01054 0O 01 O 00412 615 BRU GOTOP
616 =
g - -
01055 618 MSGIMG RES 8
619 PAGE
620 *
621 * CHECK INPUYT DATA SUBROBUTINE.,
‘ 622
01065 0 00 Q@ 000230 623 CHECK PZE
01066 0 35 0 01626 624 STA ERMSGO+6 SAVE BLOCK NOB.
01067 0O 23 0 01236 625 EXU RCET CHECK FOR ERRGR
01070 0 01 O 01141} 626 BRU PARERR GO To PARITY ERRBR ROUTINE
01071 0 40 20001 627 evTy CHECK FOR PREVIOUSLY NOTED ERROR
01072 0 01 O 01141} 623 BRU PARERR GO To PARITY ERROR ROBUT|NE
01073 B 23 0 01242 629 E XU RASC STHORE CHANNEL ADDRESS
01074 0 33 0 01444 630 PIN T
01075 0 36 0 01445 631 siB T1+1 SAVE EXPECTED
01076 0 76 0 01444 632 LDA 11
01077 0 17 O D1445 633 EBR Tl+t COMPARE ACTUAL WITH EXPcCTED
01100 0 72 0 01670 634 SKA =-1 AGREE
01101 O 01 O 01154 635 BRU PINERR NS
01102 0 71 0 01650 636 CHECK2 LDX =-64+%Q177777 YES
01103 0 76 0 01675 637 LDA =00
01104 0 75 0 01636 633 LDB =077
01105 2 70 O 01444 639 SKM BUFFER+64,X CHECK INPUT BUFFER
01106 0 01 O 01112 640 BRU CHECK1 ERROR
01107 0 55 0 01657 641 ADD =1

2689006 SAS
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01110

01111

01112
01113
01114
01115
01116
01117
01120
01121
01122
01123
01124
01125
01126
01127
01130

01131

01132
01133

01134
01135
01136

01137

01140

01141

01142

01143
Ol1144

01145

01146
01147

01150

01151
01152

01153

01154
01155

01156

01157

Table 4-4. 925/930 Computers, Extended Mode 1/O Test Program (Sheet 15 of 20)

0 41 0 01135 642 BRX $-3
0 51 0 01055 : 64 BKR CHECK EXIT IF ALL CORRECT
644 »
0 40 20040 645 CHECK] BPTY 4 ERROR STOP PERMIT(ED?
D 51 0O 01055 646 BKR CHECK N8B, EXIT
0 35 0 D1444 647 STA T1 YES
0 6700 003 643 LSH 3 FORMAT EXPECTED
0 16 0 D1444 649 MRG 11
0 14 0 0171C €50 ETR =Q0707
0 6700 006 651 LSH 6
0 16 0 01713 652 MRG =012000052
0 35 0 01631 653 STA ERMSGO+9 ST3RE EXPECTED
2 76 0 01444 654 LOA SUFFER+64,X FOIMAT RECEIVED
0 5600 GO3 655 RSH 3
2 76 0 01444 650 LDA BUFFER+64,X
0 6700 003 657 LSH 3
0 14 0 01710 658 ETR =0707
0 6700 006 659 LSH -~ 6
07i6 0 01713 660 TTTTMRG T =012000052 T o
0 35 0 01634 661 STA ERMSGD+12 ST8RE RECEIVED
071 0 01676 662 LDX =-13%%0177777
0 23 0 01241 777 T 863 T TUTTEXU T RDIS T T T T DISCONNECT READER CHANNEL
B 02 0 02641 664 TYP Osls4 L s
2 12 0 01635 665 _MIB ERMSGD+13,X
0 41 0O 01136 666 BRX [ ] o
0 01 O 0D412 667 BRU GBTOP
668 *
o T 77T 777669 « PARITY ERROR SUBROUTINE
670 »
0 40 20040 671 PARERR BPT 4 ERROR STGP PERMITTED?Z
"0 51 0 01055 672 BRR CHECTK NO
D 23 0 01241 673 EXU RDIS YES, DISCONNECT READER CHANNEL
D 02 0 02641 674 TYP O0s1.4
071 0 017147 T 7S LDX =<Swx0177777
2 12 0 01627 676 MIB ERMSGP+9,X BUTPUT PARITY ERROR MESSAGE
0 41 O 01146 677 BRX $-1
002 14000 T 678 TGP 0
9 40 14000 679 CAT 0
0 01 0 01151 680 BRU $-1
eTOY 0o11Id2 T T T 6é81 T T BRU CHECK?Z “RETURN T8 CTHECK NUMBETRS
682 *
683 * PIN ADDRESS ERROR SUBROUTINE
ST T 684
0 40 20040 685 PINERR BPT 4 ERRBR STBP PERMITTED
0 0! 0 01122 686 BRU CHECK?2 NG
076 0 01444 T 687 LDA T1 T YES S
D 43 0 00537 688 BRM MKBCT EXPAND ACTUAL T8 8CD
0 35 0 D06I5 689 STA BTPNM2

01160

SAVE

§961 1aquiaydeg
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01161 0O 36 0 00626
D1162 0 76 0 01445
01163 0 43 0 00537
01164 O 35 0 00577
01165 0O 36 0 00610
01166 0 23 0 01241}
01167 0 02 0 02641
01170 0O 71 O 01672
01171 2 12 0 00574
01172 "0 41 D 01171
01173 ‘0 12 0 01624
01174 0 12 0 01625
01175 0 12 0 01626
01176 O 01 0 00533
01177 0 00 O 00020
01200 0 71 0 01650
01201 O 46 30003
01202 2 35 0 01444
01203 0 41 0 01232
01204 0 23 0 01240
01205 0 51 0 01177
01206 002 146 0 J0
01207 0100 01244
01210 002 142 0 20

01211 0100 01244

01212
01213 0100 01344

01214 002 146 0 20

01215
01216

01217 0040 01344

002 142 0 30

0101 01344
002 146 0 20

‘01220 002 144 0 20
01221 0041 01404
061222 002 140 0 20
01223 0070 01344

01224 0 40 14000

690 ST8 BTPNM2+1
691 ‘LDA T1+1
692 BRM MKBCT

893 STA BTPNMIL T
694 STB OTPNML+1
695 EXU RDIS
696 TYP Os1s4
897 LDX ==15%%0177777
698 MIB OTPNM+15, X
699 BRX $-1
700 M1B ERMSGOD+4
701 MiB ERMSGO+5
702 My ERMSGO+6
703 BRU BTPIN2
704 »
705 *= START TAPE READER SUBRBUTINE
706 =
707 STARIP PZE
708 LDx ==644%0177777
709 CLR
710 STA BUFFER+64,X
711 BRX $-1
712 EXU RPT
713 BRR STARTP
714 PAGE
715 »

TT716 *  1/76 CHANNEL COMMANDS )
717 =
718 PIOSP  ]BSP IMAGE,64
719 PI8SD I8SD IMAGE,64

—sge . I o

721 RIBSD 18SD BUFFER,64
722 RIASP 16SsPT TBUFFER,8 <
723 RIOSP1 18SP BUFFER, 32
724 RIBRP 18RP BUFFER+32,33

©7725 RIGRD  IO6RD ~ BUFFER,56 T
726 *
27w .
728 * 1/8 CHANNEL INSTRUCTIBGNS,
729 » B

T U735 PCAT O CAT T o o

Table 4-4, 925/930 Computers, Extended Mode 1/O Test Program (Sheet 16 of 20)

EXPAND EXPECTED T3 BCD

SAVE

DISCONNECT READER

BUTPUT GENERAL MESSAGE

BUTPUT BLOCK NB,

GO BUTPUT RECEIVED AND cXPECTED

CLZAR BUFFER

STAR1 TAPE
EXIY

J689006 SAS
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01225 0 40 12000
01226 0 40 11000
01227 0 02 0 02044
01230 0 02 0 00044
61231 0 02 00000
01232 0 02 12000
01233 0 02 50000
01234 0 40 14000
01235 0 40 12000
01236 0 40 11000
01237 0 40 10400
01240 © D2 0 020)4
01241 0 02 00000
01242 0 02 12000
01243 0 02 50000
01244

01344

01444

01461

01462

01463 52233021
01464 45452543
01465 12255151
01456 46314664
01467 62437012
01470 24316223
01471 46454525
01472 23632524
01473 12222526
01474 46512512
01475 23130073
G1476 1224645]

Table 4-4. 925/930 Computers, Extended Mode 1/O Test Program (Sheet 17 of 20)

7314

~732.
733

734
735
736
237
738

739

740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
753
760
761
762
763
764
765
766
767

pPCZT czT 0

PCET CET )

TR et _ e o
PPT PPT 0sdsl

PTL PTL Oslsl

PDIS DSCT o -
PASC ASC 0

PALC ALC 0

»

*

RCAT CAT 0

RCZT CZT 0 T
RCET CET 0

RCIT cIT 0

L 3

RPT RPTY Os1s1

RDIS DSC 0

RASC ASC 0

RALC ALC 0

L 4
*

* OUTPUT [MAGE AREA, INPUT BUFFcR AREA

w

IMAGE RES 64

BUFFER RES 64

»

*

» TEMPBRARY STGRAGE AND FLAGS

»
T RES 13
SPF RES 1 16SP INPUT FLAG
PRF RES 1 PUNCH REPEAT FLAG
PAGE
L
» ERROR AND STATUS MESSAGES. oo -
*
DISMSG BCD 52, 1CHANNEL ERRORUUSLY DISCBNNECTED BEFSRE (=0, DURING

dag

5961 1aquwsy
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Table 4-4. 925/930 Computers, Extended Mode 1/O Test Program (Sheet 18 of 20)

01477 31452712

01500 31466247 768 ERNSGI BCD 16,105P, BUTPUT. 11
01501 73124664

01502 63476463

01503 33125252

01504 31466224 769 ERMSG2 BCD 16,185D, BUTPUT. It
01505 73124664

01506 63476463

01507 33125252 ,
01510 52233021 770 ERMSG4 BCD 52, 1CHANNEL DID N3T DISCONNECT WHEN C=0 8N [8SD INPUT}
01511 45452543

01512 12243124

01513 12454663

01514 12243162

01515 23464545

01516 25236312

01517 66302545

01520 12231300

01521 12464512

01522 31466224

01523 12314547

01524 64635212

01525 31466224 771 ERMSGS BCD 12,1850, INPUT!
01526 73123145

01527 47646352 g
01530 52233021 772 ERMSG6 BCD 52, ICHANNEL DISCONNECTED DURING I8SP [NPUT, CIT NEVER
01531 45452543

01532 (2243162

01533 23464545

01534 25236325

01535 34122464

01536 51314527

01537 12314662

01540 47123145

01541 47646373

01542 12233163

01543 12452565

01544 25511212

01545 $3516425 773 BCD 8,TRUE. |

01546 3312%212

01547 52246451 774 ERMSG7 BCD 48, IDURING I0SP INPUT C=0 INDICATING EOR PAST BUT C
01550 31452712 '

01551 31466247

01552 12314547

01553 64631223

01554 $3001231

01555 45243123

01556 21633145

2'§89006 SAS
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Table 4-4. 925/930 Computers, Extended Mode 1/O Test Program (Sheet 19 of 20)

01557 27122546
-—01560 51124721
01561 62631222
01562 04631223
01563 31631266 775 BCD 20,17 WAS NEVER TRUZ. |
01564 21621245
01565 25652551
01566 12635164
01567 25331252
01570 31466247 776 ERMSG8 BCD 12,105P, INPUT!
01571 73123145
01572 47646352
01573 952314651 777 ERMS39 BCD 52,110RD ON INPUT DID NOB1 IGNBRE THE LAST & CHARACTERS,
01574 24124645
01575 12314547
01576 64631224
"01577 31241245 T - T - -
01600 46631231
01601 27454651
01602 25126330 - - -
01603 25124321
01604 62631210
0160S 1223302y -
01606 51212363
01607 25516273
01610 12226463 ~ T 778 ~ BCD 24, 8UT READ THE FOLLOGWING?
01611 12512521
01612 24126330
01613 25122646
01614 43434666
01615 31452752
01616 52524721 7 77T 7779 ERMSGP BCD  8.11PARITY
01617 51316370
01620 52314547 780 ERMSGD BCD 40, $INPUT ERROR IN BLOCK NB. NIEXPECTED DD1
01621 64631225 ' T
01622 51514651
01623 12314512
D1624 22434623 o
01625 42124546
01626 33124552
01627 25674725 T o
01630 23632524
01631 12242452
01632 51252325 781 BCD 12,RECEIVED DD1 - - — —
01633 315652524
01634 12242452
e 782 « B - -
61635 0 i12 0 0000 783 MIBX M1B 0 BUTPUT INSTRUCTION

G961 Jéqwmdas
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Table 4-4, 925/930 Computers, Extended Mode I/O Test Program (Sheet 20 of 20)

784 =
785 =
00000200 786 END BEGIN
01636 00000077
01637 005606047
01640 00606051
0164f 00606062
01642 00000070
01643 00177774
01644 50277677
0164% 00177775
01646 57737677
01647 50277777
01650 77777776
01651 00002000
01652 00177766
01653 70277777
01654 00000004
01655 00000003
0165¢ 00040000
01657 00000001
01660 80177700
0166 01000000
0166 00001500
01663 52121225
01664 51514651
01665 12246451
01666 31452712
01667 00001504
01670 77777777
01671 00001344
01672 00177761
01673 00177764
01674 00177770
01675 00000000
01676 00177763
01677 00001525
01700 33120152
01701 00001444 .
01702 00177757
01703 33120252
01704 00001570
01705 33120352
01706 33120452
01707 060001434 .
01710 00000707
01711 S$2120000
01712 00177755
01713 12000052
01714 00177767

2689006 SAS
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4.64 Operation

4,65 To select the reader and punch units to be used
enter:

"CU" P to select punch,
"CU" R to select reader.

The letter C is the channel number and may be any

digit 0-7 and the letter U is the unit, either one or

two. The reader and punch need not be on the same
channel.

4.66 The test is started by entering the letter "S".
Control of the test operation is then a function of the
Breokpoint Switches. Table 4-5 summarizes the switch
functions.

4.67 When running cyclic tests from punch to read,
the tape from the punch should be inserted into the
reader.

4,68 Punching

4.69 The program punches four blocks of 64 characters
each in one pass. The characters form a counting
sequence from 00 to 77g. The first block is started with
leader and output with an IOSP. All punching is done
in the one character per word mode. When the word
count reaches zero, an IOSD is loaded to punch a
second block of 64 characters. No leader is punched
between the first and second blocks. This results in
one physical block 128 characters long. Starting with
leader, two additional blocks of 64 characters are then
punched with an 1OSD.

SDS 900685C

Paragraphs 4. 64 to 4.73

4,70 At the conclusion of each output operation, the
channel address register is stored and compared with the
expected value. If they do not agree, the program
types the expected and actual values.

4.71 The program tests the channel during the output
operation to see if the channel should erroneously dis-
connect before the word count reaches zero.

4.72 Reading

4.73 Each of the four blocks is read with a different
set of commands and counts so as to test as many opera-
tions as possible. After reading a block, a general sub-
routine checks for input parity errors, for channel end
address agreement with the expected address, and the
data read character by character. Error messages with
block numbers are typed in the event of any one of these
tests failing. In the event of a test failing, reference
should then be made to the test program flow diagram
and troubleshooting information contained in Section 5
of this manual. The handling of each block is as
follows:

a. Block 1. The first block is one-half of a 128
character physical block. Reading one character per
word, an I0OSD with a count of 64 is used to read this
block. The program checks to see if the count reaches
zero and the channel becomes inactive at the same time.

b. Block 2. This is the second half of the first
physical block and is read with an IOSP with a count of
65. The read should terminate because of the end of
record. The program checks to see that the word count
does not reach zero and the channel remains active after
the CIT (inter-record test) instruction skips. The tapeis

Table 4-5. 9300 Computer Breakpoint Switch Functions

Breakpoint
Switch Reset Set

1 Run in the normal mode as determined Stop and return to keyboard

by the other switches control at the end of the
current pass (punch or read)

2 Continue to run test selected by Cycle test runs from punch to
switch 3 read to punch and so on

3* Selects punch mode Selects to punch and so on

4 Stop and type diagnostic messages Do not stop and type on errors
whenever an error occurs but continue to run

*Used when switch 2 is reset or when starting test

4-35



Paragraphs 4.74 to 4.75

finally stopped with a disconnect before the data is
checked. ‘

c. Block 3. Block 3 is a 64 character physical
block. It is read with two channel commands. The first
is an IOSP with a count of 32. If the count goes to zero
before the channel disconnects, an IORP with a count
of 33 is loaded. This should cause the inter-record
indicator to be tumed on af the end of the record. The
count should not reach zero and the channe! should
remain active. The tape is again stopped with a dis-
connect before the data is checked.

4-36
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September 1965

d. Block 4. This is the third physical block of 64
characters and is read with an IORD with a count of 56.
The program waits for the channel to be inactive then
checks to see if the channel ignored the last eight
characters. If the tape was erroneously stopped after
the 56th character, it will show up as a failure on the
first block of the next read pass.

4,74 Test Program

4.75 Table 4-6 gives the test program for the 9300
computer I/O extended mode.
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Table 4-6. 9300 Computer, Extended Mode /O Test Program (Sheet 1 of 20)

WL WWWUWUEWNNNNONNNNNN e o e et o b b s s
CUBGLN=OOVENOCUNBUWUNCCENGCU AMULUN»O
* & &% % % % % % % % % % F % % % F 2 % ¥ B B RS

* % % & % % % % % & % % * % % F % % % % B B

37
38
39
40
41
42
43
44
45
46
a7
48

OO NG U &GN -

pay

YPE EQU 9300

MACHINE DEFINITIONE 9300

EXTENDED MODE 1/8 TEST PROGRAM,., (925/930/9300 ALL CHANNELS)

A.W. ENsLAND, SDS

THIS PRBGRAM USES THt PAPZR TAPE READER AND PUNCH TO CHECK THE
OPERATION OF THE 1/0 CHANNELS IN THE EXTENDED INTERLACE MODE OF
OPERATIIN., THE READER AND PUNCH MAY BE CONNECTED T8 ANY INTERLACED
IMCC O6R DACC. THEY NEED NBT dE ATTACHED 76 THE SAME CHANNEL. THE
PRBGRAM ADDRESSES THE KZYSGARU FOR INFORMATION ABOUT UNIT AND CHANNEL
SELECTION.

T0 SELECT PUNCH TYPE: “*Cu“’P

T6 SELECT READER TYPE: °2CuUu’R

WHERE *C* REPRESENTS CHANNEL NO. AND MAY HAVE TmE VALUES 0-7;
AND *U® REPRESENTS UNJT NO, AND MAY HAVE THE VALUE 1-2, THE LETTER
P @R R CAUSE THE SELECTION T06 BE MADE WITH THE TWo PREVIOUS DIGITS,
SPACES SHOULD NOT BE TYPED BEITWEEN DIGITS 6R CONTREL CHARACTER,

TO START THE TEST TYPE: S

PAGL

BREAKPOINTS OR SENSE SWITCHES CONTROL THE RUNNING OF THE PROGRAMS

SWITCH RESET SET
8P 1 RUN [N THE NOBRMAL MODE STOP AT THE END B8F THE CURRENT
SW AS DETERMINED BY IHE PASS AND RETURN TOG KEY BOAKD
BTHER SWITCHES. CONTROL
BP 2 CONTINUE T6 RUN THE CYCLE TEST RUNS FROM RrAbD 16
SW 2 TEST MODE SELECTED BY PUNCH T0 REAU, ETC.
SWITCH 3.
BP 3 SELECTS PUNCH MODE SELECTS READ MOQE,

Sw g (USED WHEN SWITCH 2 I5 RESET Ok JHEN >TARTING T~ TEST)H

BP 4 STGP AND TYPE DIAoNBSTIC DO NOT STBP 9P TYPE ON ERROKS,

G961 1equisidag
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Table 4-6. 9300 Computer, Extended Mode 1/O Test Program (Sheet 2 of 20)

49
50
51
52

83

54
55
56
57
S8
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
Xe]
a1
82
83
a4
853
80
87
88
89
°0
91
G2
Q3
94
95
96

* SW 4 MESSALES WHENEVER AN CeNTINUE RUNNING REGARDLESS.
» £RRBR B8CCUR>.
"
*
% NBTE: T8 RUN CONTINBUS FrROM READ TO PUNCH THE BUTPUT B8F THE PUNCH
» SHOULD BE FED INTS IHE READER. A LOBOP SHBULD BE USED T8 RUN
» CONTINOUS BN THE READER.
PAGE
" .
» THE FOLLOWING SECTIOGN OF COBDE DEFINES EITHER A 9257930 INSTRUCTION
» SET BR A 9300 INSTRUCTIBN SET. THIS IS DOBNE ON THE BASIS BF THE
* MACHINE TYPE STATEMENT Al THE BEGINNING B6F THE DECK.
-
*
w
®
PROC
DF9300 NAME
$INST FOBRM 3s6s15
P PROC 1 DEFINE INDEX OP?S 7O IMPLY X1.
$L DX NAME 017
$STX NAME 077
$BRX NAME 057
INST (P(x1)2/2)4+1,P(0)sP(1)
END
P PROC 1
$XAB NAME 037733 DEFINE COMPATIBLE REGISTER OP°S
$ABC NAME 037731
$BAC NAME 037713
$CLR NAME 037711
INST 0,040,P(0)
END
P PROC 1
$RSH NAME 000 DEFINE COMPATIBLE SHIFTS
$RCY NAME 002
3LSH NAME 004
$1.CY NAME 006
$NOD NAME 044
SSHF I FORM Jsbs699
SHF T P(2),060,P(0),P(1)%=0777
END
P PRBC 1 DEFINE MISC., COMPATIBLE OP*®S.
$MIN NAME 071
$MIR NAME o3c
SRIM NAME 032
INST (PUx1)*/2)++P(2),P(0)sP(1)
END
*

2689006 SAS

G961 1aquaydag
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Table 4-6. 9300 Computer, Extended Mode 1/O Test Program (Sheet 3 of 20)

97

- 98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116

117

118
119
120
121
122

123

124

125

126
127
128

129
130

131
132
133
134
135
136
137
138
139
140
141
142
143
144

$X EQU 1 DEFINE INDEX TAG*X* FOR X1
- : E9D CONSTANT
ABRG 0177
SEIDC DATA 04000000 EOD CONSTANT
*
$SUTFRM FORM  3.6.3.12
0 PRBC 1
$SBPT  NAME 040000
$SOVT  NAME 014040
SROV  NAME 04000
$SOV  NAME 00040
SWIFRM 0s022,G(0)%/(=12)%*7,Q(0)*%07777++(Q(1)>0)%/(5=G(1))
END
END
L
PROC
DF930 NAME

»
« IF NBT A 9300 THEN DS THE FOLLOWING OPERATIONS

-

P PRGC 1 DEFINE [I/0 INSTRUCTIINS
sMIB NAME 012
$BIM NAME 032
INST FORM 34651514
INST Pl2),PlO),P(e1),P(1)
END
*
‘$X EQuU .2 DEFINE INDEX TAG *X® FOR 2 ON 930
*
-
AORG 0177
$EIDC DATA 0400000 EOD CONSTANT
*
»
N PROC 1 SET OVERFLOW
$S3vV NAME
BRR $,4
END
w
M PROC 1 BRANCH AND CLEAR INTERRUPT
$BRC NAME
Do Mix1),1,2
BRU M(1)
BRUL «$+1
PZE M(1)
END
P PROC 1
$DSC NAME 0

G961 tequajdag
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00177

00200
00200
03201
00202
€0203
00204
00205
00206
00207
00210
00211
00212
00213
00214
00215
0021¢é
00217
00220
00221
00222
00223
00224
00225
00226
00227

04000000

CO0O00O0O0UOO0O0LUOLCDOOOO0ODOOOO

16
76
76
01
21
21

O000O0OC

00233
00011
00032
00224
01241
01231

40 37711

J 76
02 0

01444
02031

32 01445

16
14
55
ot
01
55
o1
01
55
01
03
54
01
14

OO0 O0CO0O0O0O0O000O00O0OQ

01445
01636
01637
00217
00233
01640
00222
00256
01641
00225
00317
01642
00226
01444

Table 4-6. 9300 Computer, Extended Mode 1/O Test Program (Sheet 4 of 20)

145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192

$ALC
$ASC
s$TOP
I

SCAT
$CET
$CIT
$CZT

L2

THE

*

BEGIN
BRUGO
KY3D

602

Go1

NAME
NAME
NAME
FOR
END
PREC
NAME
NAME
NAME
NAME
FORM

1

END
END
Do
DF9300
De

‘DF930

PAGE

650000
012000
014000
326215
PUY)aa2,(PLl)wagd)a/I+42,P(0)++(PlL1)un])n/6

1

014000

011000

010400

012000

356215
P(1)%#2,040,P(0)++(P(1)ex4)2/12+4+(P(1)wn])n/6

TYPE=9300

TYPE<9300

START OF THE PROGRAM

AORG
LDA
STA
STA

BRU

EXU
EXU
CLR
STA
RKB
BIM
LDA
LDB
SKM
BRU
BRU
SKM

‘BRU

BRU
SKM
BRU
BRM
SKA
BRU
LDB

0200

BRUGS INITIALIZE RECOVERY LOBCAT]ONS
1 .

032

KYBD

RDIS

PDIS

T1

Os1»1

T1+1 READ CHARACTER

T1+1

=077

=* . P* . CHECK FOR CONTROL CHAR,
$+2

PO

=2 R‘

§42

RO
- S'

$+2

SO _

=070 CHECK FBR DIGIT

o2 IF N8BT CONTROL B8R DIGIT CLEAR
T

589006 SAS
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00230
002317
00232

00233

00234
00235
00236
00237
00240
00241
00242
00243
00244
00245
00246
00247
00250
00231
00252
00253
00254
00255
00256
00257
00260
00261
00262
00263
00264
00265

00266
00267
00270
00271
00272
00273
00274
00275
00276
00277

0 23 74 D1446
00 76 01444
0 0 vl 00211

0 03 00323
17 01643
1 16 01234
0 11 01644
0 13 01446
0 76 00235
57 00235
17 01645
1 16 01227
0 11 01646
0 13 01447
0 76 00243
57 00243
17 01643
1 16 01212
0 11 01647
0 13 01450
0 76 Q0251
57 00256
57 00251
16 01230
11 01650
13 01444

13 01631
76 01227
U1 00224

OO0OO0O0QOO === OO OO ==DDOGC~O0O

cCCcCocoOOoOOooOo

0 U3 00323
17 01643

1 16 (1244
0 11 01644
0 13 01446
0 76 3J027¢C
57 00270

17 01643

1 16 01240
0 11 01646

O Qe e =~ OOCe—O

76 01230

Table 4-6. 9300 Computer, Extended Mode 1/O Test Program (Sheet 5 of 20)

163

194

195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
221
232
235
234
235
236
237
238
239
240

T % % » &

S18
STA
8RU
PAGE

PUNCH CHANNEL SET UP ROUTINE

BRM
LDX
LDA
ETR
MRG
STa
BRX
LDXx
LDA
ETR
MRG
STA
BRX
LDX
LDA
ETR
MRG
STA
BRX
BRX
LDA
ETR
MRG
STA
MRG
STA
BRU

READER

#RM
LOX
LDA
ETR
MRG
STA
BRX
LDX
LDA
ETR

CHANNEL

T142
11
GOy

MAKECH
=~4%a%0Q177777
PALC+1sX
=050277677
T1+2

*$5-3

$-4
==3%%)177777
PCET+1,X
=057737677
T1+43

*$-3

$-4
==4x%]177777
PIBSD¢2,X
=080277777
Ti+4

*$~3

$+1

$-5

PTL

==-2

T1

PTL

=02000

PPT

KYED

MAKECH

==a*xk 177777
RALC+1,X
=050277677
T14+2

*$-3

$~2
==4w*x]177777
RCIT+1,X
=057737¢€77

SET UP ROUTINC

SAVE CHANNEL NUMBER IN 1142
SAVE UNIT NUMEER [N T1

GET CHANNEL NG.
UPDAIE EBM/EBD*S

BUILT,

SAVED IN T1+2

INSERT CHANNEL DESIGNATION

JPDATE SKS*§

UPDAITE CHANNEL COMMANDS

UPDAIE UNIT N8B,

MAKE NO LEADER EOM

GET CHANNEL NO BUJLT

UPDAIE EBM/ESL®S

BUILD SKS*S

G961 19quisy
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00300
00301
00302
00303

00304

00305
00306
00307
00310
00311
00312
00313
00314
00315
00316

00317
00320
00321
00322

00323
00324
00325
00326
00327

00330

00331
00332
00333
00334
00335
00336
00337
00340
00341
00342
00343
00344
00345
00346
00347

[} oo I e R cn ]

DOO0OOOmE OO0 r~~=~D

OO0 0Q

CO0O0UPODOOCOPOOO~OOOOOOOO

D 13 01447
0 76 00D27¢
57 00276
17 01652

"1 16 01224

0 11 01633
0 13 01450
0 76 00324
57 00311

57 00304

16 01240
11 01650
13 01444
76 01240
01 00224

02 00000

22 4 0012
0 01 00640
0 Q1 00356

0 00 00020
40 37711t

16 01446
54 01654
14 00177
74 014350
11 01655
76 01446
17 01446

D 16 01450
1 13 00352
0 76 01446
40 37713

0 54 00177
0O 14 01656
40 37733

13 003532
76 01447
16 01444
11 01657
12 01637

D000 0O0

OO0 0Qr

Table 4-6. 9300 Computer, Extended Mode 1/O Test Program (Sheet 6 of 20)

241
242
243
244

245

246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283

284.

285
286
287
2838

MRG
STA
BRX
LDX
LDA
ETR
MRG
STA
BRX
BRX
LDA
ETR
MRG
STA
BRU

e *» % &

0 Dsc
BPT
BRU
8RU
PAGE

*

START TEST

T143

*3=-3

$-4
==10%*0177777
RIBRD+2, X
2070277777
Ti+4

*$-3

$+1

$-£

RPT BUILD RPT WITH UNIT nNO,
=-2

T1

RPT

KYRD

BUILD CHANNEL COMMAND EGM/EOD®S

RUNNING

0 DISCUNNECT

3 STARY READ OR PUNCH?
IN READ

euT PUNCH

» BUILD CHANNEL N8, SUBROUTINE

*

MAKECH PIZE
CLR
LDA
SKA
LDB
STB
ETR
STA
LDX
LDA
MRG
STa
BAC
SKA
LDB
XAB
MRG
STA
LDA
ETR
EGR

T1+42 GET CH. NO.

=4 EOGD REQUIRED

EBDC YES

T1+4 N8, SAVE EGD BIT.

=3

T1+42

T1+42

Tit+a

MAKETB, X BUILD EOGM/EGD SELECTISN

Ti+2 SAVE EOM
oo BUILD SKS SELECTI3N

EGDC

=040000

MAKETB, X

T1+3 SAVE SKS

Tt BUILD UNIT NOB. BIT

=1
=1

2689006 SAS
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00350

..00351

00352
00353
00354
00355

00356
00357
00360
00361
00362
00363
00364
00365
00366
00367
00370
00371
200372
00373
00374
00375
00376
00377
00400
00401
00402
00403
00404
00405
00406
00407
00410
00411
004t2
00413

00414

00415

00416
00417
00420
00421

o

0 76 01444

-0 0 41 00323

00000000
00500100
20000000
20000100

CO00QO= 0000000000000 OO=»QO O™

OO0 O

17 01660
40 37711

1 76 01344
0 05 01651
57 00360

0 21 01230
0 21 01233
0 21 01236
0 31 01237
17 01643

D 14 01652
0 16 00431
0 03 00610
0 21 01226
22 4 0004
0 01 00416
0 21 01231
02 0 02641
30 01663
30 01664
30 01665
30 01666
40 37733

0 13 01635
0 76 004)7
30 00000
71 00407
57 00407
02 14000
20 14000

3 21 00413
0 J1 00234

03 00476

01 00422
21 01227

Q00 O

21 01224

Table 4-6. 9300 Computer, Extended Mode 1/O Test Program (Sheet 7 of 20)

289

- 290

291
292

293
294
295
296
297
298
299
300
301
302
303
304

305
306
307
Jos
309
310
311
312
313
314
315
316
317
313
319
320
121
322
323
324
325
326
327
328
329
330
331
332

STA
BRR-

MAKETB DATA

PAGEZ
"

* PAPER TAPZ PUNCH BUTPUT SECTIIN,

*
BuUT LDX
CLR
STA
ADD
BRX
BUT4 Exu
Exu
LCH

LDX
LDB
LDA
BRHM
EXU
BPT
BRU
auT2 EXU
TYP
MiB
MiB
Mi8
MIB
XAB
MRG
STA
MIB
MIN
BRX
CeTer  T8P
CAT
BRU
3RU
*
UT4A  3RM
EXU
BRU
EXxu

T1
MAKECH

SAVE UNIT NO, BIT
EXIT

0,0100,020000000,020002100

==€4**0177777

IMAGE+64, X
=01000000
$-2

PTL

PALC

P1&SP

==4#*3177777

=ERMSG1
PCATC

WCZ

PCET

4

BUTA4A

PDIS

Os154
=052121225
=0%1514651
=012246451
=031452712

MIBX
$+1
00
§=-1
$-2
0

0
$-1
KYED

SUTPIN
PCAT
$+2
PPT

SET UP BUTPUT IMAGE WITH 64 WORDS

START PUNCH WITH LEADER
ALERT CHANNEL
LBAD 19SP IMAGE,64

SET UP FOR SUBROUTINE T& TYPE:

135P, AUTPUT

WAIT FOR CHANNEL COUNT = ZERSO
ERROR BN BUTPUT

YES, CHECK BP4 FOR NJ STOP
N8, NO STOP ON ERRGBR
ERRBR, DISCONNECT CHANNMNEL
TYPE GENERAL ERROR MESSAGE
! E
RR3R

DUR

ING
TYPE SPECIFIC ERROR MESSAGE

TO 8 REPLACED AT RUN TIME

Gy PIN AND CHECK CHANNFEL ALDDRESS
IF CHANNEL INACTIVE READDRESS PUNCH

aquiaydag

Go6lL 4

2689006 SAS
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00422
00423
00424
00425
00426
00427
00430
00431
00432
00433
00434
00435
00436
00437
00440
0044}
00442
00443
00444
00445
00446
00447
00450
00451
00452
00453
00454
00455
00456
00457
00460
00461

00462 -

00463
00464
00465
00466

00467
00470
00471
00472
00473
00474
00475

[eYeNeNeRoNe

OOCJOOOOOOOOOODOO”O@OQOOOOOOOOOOOQ“ODO

OO OO

0 21 01233
0 21 01210
0 31 01211
17 01643
-14. 01657
16 00431
03 00610
21 01224
01 00431
21 01226
22 4 0004
0 O1 00437
0 01 00376
0 03 00476
40 37711
0 76 01452
0 21 01230
0 21 01233
0 21 01210
0 31 01211
17 01643
14 01657
16 00431
03 00610
21 01224
01 00452
21 01226
4 00014
U1 00450
01 0037¢
03 00476€
53 01452
01 00454

N

16 0167¢C
76 01452

OO0 OOO0ONOOQ DO

22 4 004)
0 01 002J4
22 ‘4 0022
0 01 00640
22 4 0012
0 01 00640
0 01 00336

01 00457.

01 00442.

Table 4-6.

333 EXU
334 LCH
335 BUTY LDX
336 . LDB
337 LDA
338 BRM
339 PCATC EXU
340 BRU
341 EXU
342 8PT
343 8RU
344 BRU
345 BRM
346 CLR
347 STA
348 BUT1IA EXU
349 EXU
350 LCH
351 LDX
352 LDB
353 LDA
354 BRM
355 EXU
3506 BRU
357 EXU
388 BPT
359 BRU
360 BRU
361 BRM
362 SKN
Jed BRU
364 BRU
€5 LDA
366 5TaA
367 - BRU
368 »

369 »

370 BUT3 BPT
371 BRU
372 8PT
373 " 8RuU
374 BPT
375 BRU
376 BRU
377 »

378

PALC
P10SD

==-4%w%0177777

-=ERMSG2

PCATC
Wc?
PCAT
$-1
PCET

4

$+2
8uUT2
BUTPIN

PRF
PTL
PALC
PI@SD

==4#203177777
sERMSG2
PCATC
We7
PCAT
$-1
PCET

4

$+2
8UT2
BUTPIN
PRF

$+2
BUT3
==

PRF
BUT1A

1
KYBD
2

IN

3
IN
euT

9300 Computer, Extended Mode 1/O Test Program (Sheet 8 of 20)

LOAD CH. 10SD IMAGE.64

SET UP ERRBR MESSAuE:
13SD, BUTPUT

WAIT FBR CBUNT EQUAL ZER®

CHAN, ACTIVE?Z2

YES

N6, ERROR?

YES, 1S STOGP ALLOWED?

NG ERRBR BR N6 STOP

ERROR STOP ALLOWED

G3 PIN AND CHECK CHANNEL ADDRESS

R(PUNCH REPEAT)

LOAD 10SD IMAGEs64

SET UP ERROR MESSAGE:

CHAN. ACTIVE?

YES

NG, CHAN, ERROR

YES, IS ERROR STOP ALLOWED
NO,wO

YES

G3 PIN AND CHECK CHANNEL ADDRESS
PUNCH REPEAT

RESET

SET

S{PUNCH REPEAT)

63 OR STOR
STOP

60, CYCLE?
YES

ONE BNLY

SUBRBUTINE T8 CHECK CHANNEL AJDRESS

J689006 SAS

G94| 1oquaydag



Table 4-6. 9300 Computer, Extended Mode 1/O Test Program (Sheet 9 of 20)

dag

|
i
I

G961 19quisy

Sy-v

379 =
—.-00476—-0-0 00 00030 —- -380-BUTPIN PZE - . 0O - - R TR NN S -
00477 O 0 21 01232 381 EXuU PASC ALERI TO STORE PUNCH CHANNEL
00500 0.0 33 D1444 382 PIN T1 STBRE ADDRESS
00501 O O 16 01444 383 LDA T1
00502 0 O 12 0167t 384 EBR =]MAGE+64 COMPARE WITH EXPECTED
00503 0 0 54 01670 385 SKA ==1
00504 0 22 4 0004 386 BPT 4 N8BT EGUAL
00505 0 0 41 D047¢ 387 BRR BUTPIN EJJAL BR ERRBR STuP NOBT PERMITTED
00506 1 77 01445 388 STX Ti1+1 SAVE LENGTH BF ERROR MESSAGE
00507 O 40 37733 389 XAB SET UP ERRBR BUTPUTTER
00510 0 0 13 01635 390 MRG MIBX
00511 0.0 76 00530 391 STA BTPINL
00512 0.0 16 01671 392 LDA =[MAGE+64 GENERATE EXPECTED PIN WORD IN BCD
00513 0 O 03 00537 393 B8RM MKBCT
00514 0 0 76 00577 394 STA BTPNM] SAVE EXPECTED
00515 0 0 74 00630 395 $T18 GTPNML1+]
00516 0O 0 16 01444 396 LDA T1 GENERATE ACTUAL PIN WBRD IN BCD
00517 0 Q0 03 00537 367 8RM MKOCT
00520 0 O 76 00625 3938 STA BTPNM2
00521 0 0 74 00626 399 STe BTPNM2+
00522 0 0 21 0123} 400 EXU PDIS CISCUNNECT PUNCH CHANNEL
00523 1 17 01672 401 LDX =-15%%0Q177777
00524 " 0 02 0 02641} 402 TYP O0s1,4
00525 1 30 00574 403 MIB BTPNM+15,X CUTPUT MESSAGE
00526 1 .57 00525 4Cc4 BRX -1
03527 1 17 01445 405 LDX Ti+1} OUTPUT SPECIAL MESSAGE
00530 O 30 00000 4006 MI8 00
00531 0 71 00530 407 MIN $-1
00532 1 57 00530 408 BRX $-2
00533 1 17 01673 409 LDX ==12%%0177777 GUTPUT RECEIVED AND EZXPECTED MESSAGE
00534 1 30 00610 410 MIB BTPNM2+3,X
00535 1 57 00534 411 BRX $-1
00536. 0.0 01 00412 412 B8RU GaTeP
413 »
414 »
415 « SUBROUTINE T8 MAKE ONE WBRD INTO 8 BCD OBCTAL DIGITS
416 »
00537 O 0 00 00000 417 ™ PZE 0
00540 1 17 01674 413 LDX ==Bw%0]177777
00541 0 40 37731 419 ABC 0 76 WOGRD 16 B
00542 0 6D 04 003 420 LSH 3 SHIFT BUT OCTAL DIGIT
00543 0 1 76 01436 421 STA T1+410,X SAVE BCD CHARACTER
00544 0 O 16 01675 422 LDA =0 CLEAR A
00545 1 57 00542 423 BRX $-3
00546 0O 40 37711 424 CLR
00547 1 17 01674 425 LDx ==-8w20177777 REASSEMBLY 8CD CHARACTERS INTO A + 3.
00550 O 60 06 D05 426 LCY 6

689006 SAS
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Table 4-6. 9300 Computer, Extended Mode 1/O Test Program (Sheet 10 of 20)

00551 0 1 13 01456 427 MRG Ti1+410sX
00552 1 57 00550 428 BRX $-2
00553 0 40 37733 429 XAB
00554 0 0 41 00537 430 BRR MKECT EXIT
e e o 43 * L ) o
432 »
433 » FERROR MESSAGES FOrR CHANNEL ADURESS TEST SUBROUTINE
434 »
00555 52254524 435 OTPNM  BCD 52, 1END ADDRESS FROM CHANNEL DID NO6T AGREE WITH EXPECTE

00556 12212424
00557 51256262
00560 12265146
00561 44122330
00562 21454525
00563 43122431
00564 24124545
N3565 63122127
00566 31252512
00567 66316330
00570 12256747
00571 25236325

00572 24122126 436 BCD 8,D AFTER
00573 63255112
00574 25674725 437 BCD 12,EXPECTED

00575 23632524
00576 12121212

00577 00000000 433 OTPNM1 DATA 0.0
00600 00000000
00601 73121252 439 BCD 16,» (RECEIVED

00602 51252325
00603 31652524
00604 12121212

00605 00000000 440 OTPNM2 DATA D0
00606 00000000
00607 33125252 44 BCD 4. 11!
: 442 PAGE
443 »
444 = UAIT FOBR COBUNT EQUAL ZERO SUBRSOBUTINE.
) 445 »

00610 O 0 00 00020 446 MWCZ PZE ENTRY
00611 0 0 76 00617 447 STA $+6 SAVE R/PCAT
00612 0 0 05 01657 448 ADD = MAKE A CZT
00613 O 0 76 00614 449 STA $+1 SAVE R/PCZT
00614 0 20 12000 450 CZT 00 C = 027
00615 0 0 01 0064317 451 BRU $+2 NO
00616 0 0 41 00610 452 8RR Wc?z YES
00617 0 20 14000 453 CAT 00 CHANNEL ACTIVE?
00620 0 0 01 Q0614 454 BRU $-4 YES

2589006 SAS

G961 1aquaidasg



00621 O 22 4 0004
~——-00622 00 41 00610
00623 t 77 01444
00624 ©O 40 37733
00625 © 0 13 01635
00626 D 0 76 00634
00627 1 17 01676
00630 O 02 D 02641
00631 1 30 01500
00632 1 57 00631
00633 1 17 01444
00634 0 30 00000
00635 0 71 00634
00636 1 57 00634
00637 0 0 01 00412
00640 O 0 03 01177
00641 0 22 0 400D
00642 O 0 21 01243
00643 0 0 21 01212
00644 0 0 31 01213
00645 O 0 21 01235
00646 0 0 01 00657
00647 0 0 21 01234
‘00650 0 22 4 0004
00651 O 0 01 00670
00652 1t 17 01676
00653 O 02 0 02641
00654 1 30 01525
00655 1 57 00654
00656 O 0 01 00412
00657 0 0 21 01234
00660 0 O 01 00645
00661 O 0 21 01235
00662 0 0 01 00654
00663 0 O U1 00670
00664 1 17 01645
00665 © O 14 01677
00666 0 0 16 00647
00667 O 0 03 00610
00670 O O 16 01730
00671 0 0O 14 017
00672 0 0 03 01055
00673 O 0 03 01177

=y

Toble 4-6. 9300 Computer, Extended Mode 1/0 Test Program (Sheet 11 of 20)

455

486 -

457
458
459
460
461
462
463
464
465
466
a67
468
469
470
471
472
473
474
475
476
477

478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501

*

BPT

" BRR "~

STX
XAB
MRG
STA
LDX
TYP
MIB
BRX
LDX
MIg
MIN
BRX
BRU

PAGE

4

- WLz

T1

MIBX
$+€

==13#20177777

Ds154
DISMSG+13,X
$-1

T1

00

$-1

$=-2

GuTeP

* INPUT SECTION

IN

INOB

RCATC

INOD

INDA

INY

BRM
ROV
Exu
LCH

EXu
BRU
EXU
BPY
8RU
LDX
TYpP
MiB
BRX
BRU

EXuU
BRU
EXU
BRU
BRU
LDX
LDB
LDA
BRM
LDA
LDB
BRM
BRM

STARTP

RALC
RIBSD

RCZT

INO

RCAT

4

INOA
==13%%0177777
Ds154
ERMSG4+13,X
$-1

GoTEP

RCAT

INOB

RCZT

$+42

INDA
==3w%x(3177777
=ERMSGS
RCATC

Wcz
=033120152
=BUFFER+64
CHECX
STARTP

NG, INHIBIT ERRBRS
YES o
NO, PRINT ERROR MESSAGE

STARI READER

ALER
LBAD 16SD BUFFER,64

C=D

NO

YES, CHAN. ACTIVE

YES, ERRBR STOP PERMITTED
NO, NO CONT,

YES

CHAN. ACTIVE STILL?Z
YES

N0, C=0

NO

YES
SET UP ERROR MESSAGE

GG DB DISCONNECT ERROR TEST
BLOCK NO. 1

END ADDRESS EXPECTED

GO CHECK DATA

START READER IF DATA CHECKED U.K.

\
1

§961 1oquaydeg

D589006 SAS
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00674

00675 -

00676
nu677
‘00700
00701
00702
00703
00704
00705
00706
00707
00710
00711

00712

00713
00714
00715

00716
00717
00720
00721
00722
00723
00724
00725
00726
00727
00730
00731

00732
00733
00734
00735
00736
00737
00740
00741

00742

00743

00744
00745
00746
00747
00750

O=~O~OOODODOOQOEOO

O =0=0000®OO

O~ 0000O0.

22 0 4002
0 21 01243

0 21 01214,

0 31 01218

0 16 01670

0 76 01451
0 21 01237
0 03 007235
0 01 00732
0 21 01234
0 01 00716
22 4 0004
0 01 00732
17 01672

02 0 02641
30 01547

57 00713 .
0 01 00412

0 21 01235
0 01 00722
0 21 01237
O 01 00732
22 4 0004
0 01 00732
0 21 01241
17 01702

02 0 02641
30 01570

57 00727

0 01 00412

0 21 01236
22 0 004D

G 21 01241
0 53 01451
0 01 00756
0 16 017233
0 14 01444
0

03 01055

0 03 01177

22 0 4003
0 21 01243

0 21 01216.

0 31 01217
17 01645
0 14 01734

Table 4-6. 9300 Computer, Extended Mode 1/O Test Program (Sheet 12 of 20)

502
503
S04

50%
506
507
508
509
510
511
512
513

514

315
516
517
513
519
520
521
522
523
524
825
526
527
528
529
530
531
532
533
534
535
536
537
538
339
540
541

542

543

544"

545

546 -

547

IN4

IN1A

IN2

RBV
EXU
LCH

LDA
STA
EXU
BRU
BRU
EXxU
BRU

‘BPT

BRU

‘LDx

TYP
MIB
BRX
BRU

EXU
BRU
EXU
8RU
8PT
BRU
EXU
LDX

TYP

MIiB
BRX
BRU

£ XU
SOV
EXU
SKN

sRU

LDA
LDB

BRM
3RM
ROV

EXU

LCH:

LDX .

LDB

RALC
RIRSP

=-'l'

SPF

RCIT

$+2

IN2

RCAT

INT1A

4

IN2
==15%20177777
Os154 )
ERMSGH+15,X
$=1

GOTeP

RCZ7

INa

RCIT

IN2

4

IN2

RDIS
==17%%0177777

‘Os1s4

ERMSG7+17.,X
$-1
coTeP

RCET

RDIS
SPF

IN3
=033120252
BUFFER+64
CHECK

STARTP

RALC
RIASP1

==3%%0177777
=ERMSGS8

LOAD IBSP BUFFER,65

S(IOSP INPUT)
INTERRECORD CONDITION

NO

YES

CHAN, ACTIVE

YES

N8, ERROR STOP PERMITTED
NO

YES

C=0

NO

YES, CHAN. INTER-RECORD
NB

YES, ERRBR STOP PERMITTED
NO

YES, STOP TAPE

IF CHANNEL ERRBR

SETV OVERFLGBW

STOP TAPE

I3SP INPUT FLAG
RESET

SET, GET BLOCK NOB, 2
END ADDRESS EXPECTED
CHECK DATA [NPUT

IF CORRECT CONTINUE,
STARY TAPE )

ALERT
LBAD I8SP BUFFER,32

SET UP ERRUOR MESSAGE

2689006 SAS

G961 1aquaidag
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00751 0 O 16 00647
00752 0 0 03 00610
00753 0 0 21 01236
00754 0 22 0 004D
00755 0 0 21 01234
00756 0 0 01 00750
00757 0 0 21 01240
00760 0 0 21 01243
00761 0 0 21 01220
00762 0 0 31 01221
00763 0 40 37711
00764 0 0 76 01451
00785 O 0 01 DO732
00766 0 0 16 017235
00767 0 0 14 017J1
00770 0 O 03 01055
00771 0 O 03 01177
00772 © 0 21 01243
00773 0 0 21 01222
00774 0 0 31 01223
00775 0 0 21 01234
00776 © 0 01 00775
00777 1 17 01674
01000 0 0 16 01636
01001 0 1 54 01444
01002 0 O 01 01024
01003 1 S7 01001
01004 1t 17 01674
01005 0 0 16 01642
01006 0 1 76 01444
01007 -0 0 05 01657
01010 1 57 01006 .
01011 0 9 16 0176
01012 0 0 14 01737
01013 © 22 0O 400)
01014 0 0 03 01055
01015 8 22 4 004)
01016 0 O 01 00224
01017 0 22 4 0022
01020 © O 01 00356
01021 0 22 4 0012
01022 0 0 01 00640
01023 0 0 01 00356
01024 0 22 4 0004
01025 0 0 01 01024
01026 1 17 01674

Table 4-6. 9300 Computer, Extended Mode 1/O Test Program (Sheet 13 of 20)

548

549

550
551
552
S§53
554
5595
556

557
558
559
560
561
562
563
564
$65
566

567
568
569
570
%71
572
$73
574
575
576
577
578
579
580
581
582
583
S84
585
586
587
588
589
590
591
5§92

593

INS

IN3

iN3B

IN3A

LDA

“BRM

EXU
Ssv
EXU
BRU
EXU
EXv
LCH

CLR
STA
BRU

LDA
LDB
BRM
BRM
EXu
LCH

Exu
BRU
LDX
LDA
SKA
BRU
BRX
LDX
LDA
STA
ADD
8RX
LDA
LDB
ROV
BRM
BPT
BRU
BPT
BRU
BPT
BRU
BRU

BPT
BRU
LDX

RCATC
WCzZ
RCET

RCAT
INS
RPT
RALC
RIBRP

SPF
IN4

=033120352
=BUFFER+64
CHECK
STARTP
RALC

RIGRD

RCAT
$-1

==Qfwx0177777

=077
BUFFER+64,X
IN3A

$-2

==RBew0177777

=070
BUFFER+64,X
=1

$=-2
=033120452
=3UFFER+56

CHECK
1
KYBD
2

BuUT

3

IN
euUT

4
IN3B

=-8%%0177777

isqusydag

GO WAIT FOR C=0

IF CHANNEL ERRBR

SET OVERFLOW

1S READER STILL RUNNING
YES

N8, RESTART TAPE READER

LBAD IORD BUFFER+32,33

R(IGSP INPUT)

BLOCK NO, 3

END ADDRESS EXPECTED
GO CHECK DATA

START TAPE

LGAD IORD BUFFER,56

CHAN. ACTIVE
YES., WAIT FBR STOP

CHAN. INACTIVE

CHECK FBR 0’S IN LAST 8 CHARACTERS

B.K. INSERT COBRRECT 8 CHARACTERS

BLOCK NO, 4
END ADLCRESS EXPECTED

GO CHECK DATA
TEST ST8P2

YES

TEST CYCLE?
YES

TEST ONE BNLY.
READ

PUNCH

ERROR STOP PERMITTED
NB

FGRMAT LAST EIGHT CHARACTERS FUR TYPE

G961

689006 SAS
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Table 4-6. 9300 Computer, Extended Mode I/O Test Program (Sheet 14 of 20)
7

01027 8 40 37711 594 CLR
01030 O | 16 01444 595 IN3D LDA BUFFER+64,X
01031 O 60 04 003 596 LSH 3
01032 0 1 13 01444 597 MRG BUFFER+64, X
01033—0-0 11- 01710 598 ETR -=20707
01034 0 0 13 01711 599 MRG =052120000
01035 0 60 04 005 600 LSH 6
01036 0 1 76 01055 601 STA MSGIMS+8,X
01037 1 57 01030 602 BRX IN3D
01040 1 17 01712 603 LDX =-19%*0177777 BUTPUT ERRBR MESSAGE
01041 © 02 0 02641 604 TYP Ds1s4
01042 1 30 01616 605 M1B ERMSGI+19,X
01043 1 57 01042 606 BRX $=1
01044 0 02 14000 607 Top 0
01045 0 20 14000 . 608 CAT 0
01046 0 0 01 01045 609 BRU $=1
01047 0O 02 0 02041 610 TYP Oslst ‘QUTPUT 8 CHARACTERS
010S0 1 17 Q1674 611 LDx =-Aw*)177777
01051 1 30 01065 612 MIB MSGIMG+8, X
01052 1 57 01051 613 BRX $-1
01053 O 30 01503 614 MIB ERMSG1+3 CRr
01054 0 0 G1 09412 615 8RU GaToeP
. 616 = :
. 617 +*
01055 A13 MSGIMG RES 8
619 PAGE
620 *
621 * CHECK INPUT DATA SUBROUTINE.
, 622 *
01065 0 0. 00 00030 623 CHECK PZE
01066 0 0 76 D162¢€ 624 STA ERMSGO+6 SAVE BLOCK N8,
01067 0 0 21 01236 625 EXU RCET CHECK FBR ERROR
01070 0 0 01 01141 626 BRU PARERR G8 TH PARITY ERRBR ROUTINE
01071 0 22 1 4043 627 ovT CHECK FBR PREVISUSLY NBTED ERRER
01072 0 0 01 01141 628 BRU PARZRR G9 T8 PARITY ERROBR ROUTINE
01073 0 0 21 01242 629 EXU RASC STORE CHANNEL ADDRESS
01074 0 0 33 01444 630 PIN 11
01075 O 0 74 01445 631 STB T1+1 SAVE EXPECTED
01076 O O 16 01444 632 LDA T1
01077 © 0 12 01445 633 EOR Ti+1 COMPARE ACTUAL WITH EXPECTED
01100 0 0 S4 01670 634 SKA ==1 AGREE ' '
01101, O O 01 01154 635 BRU PINERR NO
01102 1 17 01660 636 CHECK2 LDX =-64%%w0177777 YES
01103 0 0 16 01675 637 LDA =00
01104 0 O 14 01636 633 LDB =p77
01105 © 1 55 01444 639 SKM BUFFER+64.,4 X CHECK INPUT BUFFER
01106 0 0 O1 01112 640 BRU CHECK1 ERROR
01107 O 0 05 01637 641 ADD =}

01110 1 57 01105 642 BRX $-3

J689006 SAS

G964 1oquajdag
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01111

ot112

01113
01114
01115
01116
01117
01120
01124
01122
01123
01124
01125
01126
01127
01130
01131
01132
01133
01134
01135
01136
01137
01140

01141
01142
01143
01144
01145
01146
01147
01150
01151
01152
01153

01154
01155
01156
01157
01160
01161

o

O = 00=QO000Q0CUOOO0O0O0O0O0LOOO

OO0, m=mmOO0OO

Q00000

0 41 010585

22 4 00014
3 41 01055
0 76 D1444a
60 04 003
0 13 01444
n 11 01710
60 04 005

213 01713

3 76 01631
1 16 01444
60 00 003
1t 16 01444
60 04 003
0 11 0t710
60 04 005
0 13 01713
0 76 01634
17 01676

0 21 01241
02 0 02641
30 01635
57 01136

0 01 00412

22 4 0004
0 41 01055
0 21 01241
02 0 02641
17 01714
30 01627
57 01146
02 14000
20 14000

0 0t 01151
0 01 01122

2 4 0004
01 01122
16 01444
03 00537
76 00612%
74 00636

QOO0 0ON

Table 4-6. 9300 Computer, Extended Mode 1/O Test Program (Sheet 15 of 20)

643

644

645
646
647
648
64y
650
651
652
653
654
655
656
657
658
659
660
661
662
663
864
665
666
667
668
669
670
671
672
673
674
675
€76
677
678
679
680
681
682
683
684
685
686
687
688
689
690

BRR

* - - .

CHECK1 BFT
BRR
STA
LSH
MRG
ETIR
LSk
MRG
STA
LDA
RSH
LDA
LSH
ETR
LSH
MRG
STa
LDX
EXU
TYP
MiB
BRX
BRU

*

* PARITY

*

PARERR BPT
BRR
EXU
TYP
LDX
MIB
BRX
TOP
CAT
BRU
BRU

*

* PIN ADDRESS ERROR SUBROUTINE

*

PINERR BPTY
BRU
LDA
BRM
STA
S78

CHECK

4

CHECK

T1

3

T1

=0707

6
=012000052
ERMSGO+9
BUFFER+64,X
3
BUFFER+64,X
3

=0707

6
=012000052
ERMSGO+12
==~13%%0177777
RDIS

0»154
ERMSGO+13,X
$-1

GATOeP

ZRROR SUBRIUTINE

a4

CHECK

RDI1S

O0s154
==-Q«%Q177777
ERMSGP+9, X
$-1

0

0

$=1

CHECK?2

4

CHECK?2
T1

MKOCT
BTPNM2
BTPNM2+)

EXIT IF ALL CORRECT
ERROR STOP PERMITTED?2
NG, EXIT

YES

FBRMAT EXPECTED

ST9RE EXPECTED
FORMAT RECEIVED

STORE RECEIVED

DISCONNECT READER CHANNEL

ERRAR STOP PERMITTED?
NO

YES, DISCONNECT READER CHANNEL

OUTPUT PARITY ERROR MESSAGE

RETURN T8 CHECK NUJUMBERS

ERROGR STBP PERMITTED
NGB

YES

EXPAND ACTUAL T8 sCD
SAVE

G961 1aquaidag
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Table 4-6. 9300 Computer, Extended Mode 1/O Test Program (Sheet 16 of 20)

01162 0 0 16 0144s 691 LDA Ti+1 FXPAND EXPECTED T3 3CD
01163 0 0 03 00537 692 BRM MKBCT
01164 0 0 76 005377 693 STA 8TPNM] SAVE
01165 0 o 74 D06I0 694 STH BTPNML+]
~—O1-166 0 G 21 01241 59 - EXU - RDIS : DISCUNNECT READER
01167 0 02 0 Q2641 696 TYP 0s1,4
01170 1 17 01672 697 LDXx ==15%#0177777
01171 1 30 00574 693 MIB BTPNM+15,X BUTPUT GENERAL MESSAGE
01172 1 57 01171 699 BRX $-1
01173 © 30 01624 700 MIB ERMSGO+4 BUTPUT BLOCK NO,
01174 0 30 01625 701 MiB ERMSGO+5
01175 0 30 01626 702 MIB ERMSGO+6
- . D1176 0 D0 01 00533 703 BRU 8TPIN2 G3 BUTPUT RECEIVED AND EXPECTED
T 704 »*
705 » START TAPE READER SUBRBUTINE
. 706
01177 0 0 00 00020 707 STARTP PZE
01200 1 17 01660 © 708 LDX =-64%%0177777
01201 0 40 37711 709 CLR '
01202 0 1 76 01444 710 STA BUFFER+64, X CLEAR BUFFER
01203 1 57 01202 711 BRX $-1
01204 0 0 21 01240 712 EXU RPT START TAPE
01205 0 0 41 01177 713 BRR STARTP EXIT
714 PAGE
715 »
716 * 1/8 CHANNEL COMMANDS
, 717 =
R 01206 002 146 0 2J0 718 PIBSP  ]B8SP IMAGE.64
..01207 0100 01244
R 01210 .002 142 0 20 719 P19SD  18S) IMAGE,64
01211 .0100 01244
; , 720 *
R 01212 002 142 0 30 721 R18SD 16SD BUFFER,64
. 01213 0100 01344
R 01214 002 146 0 2J0 722 RI3SP 18SP BUFFER, 65
N1215 0101 01344
R 01216 002 146 0 OC 723 RIOSP) 18SP BUFFER, 32
01217 0040 01344
R 01220 002 144 0 JC 724 RIBRP I8RP BUFFER+32,33
01221 0041 01404
R 01222 002 140 0 JC 725 RIBRD I8RD BUFFER,56
.-01223 0070 01344 ‘
726 *
727 =
728 * [/8 CHANNEL INSTRUCTIBONS,
729 =
01224 B8 20 14000 730 PCAT CAT 0
01225 0 20 12000 731 PCZT Cz7 0

0689006 SAS
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01244
01344

01444

01461
01462

01463
01464
01465
01466
01467
01470

01471

01472
01473
01474
01475
01476
01477

0 20
02
02

32

3?2

oo oo coocoo

[N~ i=Ne]
o
N

11000

0 02044
0 N0044
00000
12000
50000

14000
12100
11030
10420

0 02024
00000
12000
50000

52233021
45452543
12255151
46514664
62437012
24316223
45454525
233632524
12222526
46512512
23130073
12246451
31452712

Table 4-6. 9300 Computer, Extended Mode I/O Test Program (Sheet 17 of 20)
732 PCET CET 0

733 = : -

734 PPTY PPT 0s1,1

735 PTL PTL Os1s1

736 PDIS DSC 0

737 PASC ASC 0

738 PALC ALC 0

739 =

740 =

74} RCAT CAT 0

742 RC2T Cz7 0

743 RCET CET 0

744 RCIT Ci7 0

745 »

746 RPTY RPT Os1s1

747 RDIS DSC 0

748 RASC ASC 0

749 RALC ALC 0

750 =

751 +

752 = BUTPUT IMAGE AREA, INPUT BUFFcR AREA

753 =

754 IMAGE RES 64

755 BUFFER RES 64

756 «

757 =«

758 « TEMPORARY STBRAGE AND FLAGS

759 =

760 T1 RES 13

761 SPF RES 1 18SP INPUT FLAG
762 PRF RES 1 PUNCH REPEAT FLAG
763 PAGE

764 «

765 « ERROR AND STATUS MESSAGES.

766 «

767 DISMSG BCD 52, 1CHANNEL ERROROUSLY DISCONNECTED BEFORE C=0,

1squadag

G961
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01500
01501
01502
01503

01504 -

01505
01506
01507
0t510
01511
01512
01513
01514
01515
01516
01517
01520
01521
01522
01523
01524
01525
01526
01527
01530
01531
01532
01533
01534
01535
01536
01537
01540
01541
01542
01543
01544
01545
01546
01547
01550
01551
01552
01553
01554
01555
01556
01557
01560

31466247
73124664
63476463
33125252

31466224

73124664
83476463
33125252
§2233021
45452543

12243124

12454663
12243162
23464545
25236312
66302545
12231300
12464512
31466224
12314547
64635212
31466224
73123145
37646352
52233021
45452543
12243162
23464545
25236325
24122464
51314527
12314662
47123145
47646373
12233163
12452565
25511212
63516425
33125212
52246451
31452712
31466247
12314547
64631223
13001231
45243123
21633145
27122546
51124721

Table 4-6. 9300 Computer, Extended Mode 1/O Test Program (Sheet 18 of 20)

768 ERMSG1 BCD 16,105P, BUTPUT. I

769 ERMSG2 BCD 16,106SD, GUTPUT, 1II

770 ERMNSG4 BCD 524 ICHANNEL DID NOT DISCONNECT WHEN C=0 ON 10SD INPUT}
771 ERMSGS BCD 12,10SD, INPUTI

772 ERMSG6 BCD 52s §CHANNEL DISCONNECTED DURING I8SP INPUT, CIT NEVER
773 BCD 8»TRUE, |

774 ERMSG7 BCD 48, JDURING IeSP INPUT C=0 INDICATING £8R PAST BUT C

0689006 SAS

G961 1equiaydag
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01561 62631222
01562~ 64631223
01563 31631266
01564 21621245
01565 25K52551
01566 12635164
01567 25331252
01570 - 31466247
01571 73123145
01572 47646352
01573 52314651
01574 24124645
01575 12314547
01576 64631224
01577 31241245
84600 46631231
01601 27454651
01602 25126330
01603 25124321
01604 62631210
01605 12233021
01606 51212363
01607 25516273
01610 12226463
01611 12512521
01612 24126330
01613 25122646
01614 43434666
01615 31452752
01616 52524721
01617 9S1316370
01620 52314547
01621 64631225
01622 31514651
01623 12314512
01624 22434623
01625 42124546
01626 33124552
01627 2567473S
01630 23632524
01631 12242452
01632 51252325
01633 31652524
01634 12242452
01635 O 30 00000

Table 4-6. 9300 Computer, Extended Mode 1/O Test Program (Sheet 19 of 20)

775

BCD

776 ERMSs8 BCD

777 ERMSL9 BCD

778

779

780

781

r82
783
784
785

B8CD

ERMSGP BCD

ERMSGO BCD

MI3X

8CD

MIB

20,17 WAS NEVER TRUE.

12, 195P,

INPUT!

52,113RD BN INPUT LID NOT IGNOBRE THE LASF R CHARACTERS,

24, BUT READ THE FOLLOWING!

8, LIPARITY

40, LINPUT ERROR [N BLOCK NO, NIEXPECTED DD!

12,RECEIVED DDt

BUTPUT INSTRUCTION

\
l

§961 1aquaidag
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01636
01637
01640
01641
01642
01643
01644
01645
01646
01647
01650
01651
01652
01653
01654
01655
01656
016%7
01660
01661
01662
01663
01664
01665
01666
01667 -
01670
01671
01672
01673
01674
01675
01676.
01677
01700
01701
01702
01703
01704
01705
01706
01707
01710
01711
01712
01713
01714

00000200
00000077
00606047
00606051

00606062

60000070
00177774
50277677
00177775
57737677
50277777
77777776
00002000
00177766
70277777
80000004
00000003
00040000
90000001
00177700
03000000
00001500,
52121225
51514651
12246451
31452712
00001504
77777777
00001344
00177761
00177764
00177770
00000000
00177763 .
00001525
33120152
00001444
00177757
33120252
00001570
33120352
33120452
00001434
00000707
$2120000
00177755
12000052
00177767

Table 4-6. 9300 Computer, Extended Mode 1/0O Test Program (Sheet 20 of 20)

786 END BEGIN

2589006 SAS

694 toquajdag
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Paragraphs 5.1 to 5. 12

SECTION V
TROUBLESHOOTING

5.1 GENERAL

5.2 This section contains information useful when

troubleshooting the Model 932XX series TMCCs.

5.3 Troubleshooting information contained herein is
based on the test programs given in Section 4 of this
manual. When an error is indicated during performance
of the tests given in Section 4, reference should first be
made to the Programming Flow Charts illustrated in
figure 5-1 and then to the applicable referenced data.

5.4 TEST PROGRAM FLOW CHART

5.5 Figure 5-1 illustrates the programming flow data
for the extended mode test programs given in Section 4.
An example of the usage of the flow charts is given in
the following paragraphs.

5.6 FLOW CHART EXAMPLE

5.7 In presenting the example of usage of the flow
charts, the following points will be assumed:

a. Paper tape reader connected to one of the
interlaced channels.

b. Breakpoint 1 switch reset.
c. Breakpoint 2 switch reset.
d. Breakpoint 3 switch set.

e. Breakpoint 4 switch reset.
f.  An error exists in block 4.

5.8 At the initialization of the test, the channel num=
ber has been inserted on the typewriter, the unit number
being used, and the character "R" for the paper tape
reader, The program begins at the top of sheet 1 of
figure 51, The program initializes restart location,
disconnects all channels, addresses the keyboard and
reads the character typed. As the character typed is an
"R", the flow proceeds to the right from CHAR: R to = R
and is picked up again on sheet 2. The program then
builds channel and unit mask words, and builds: RPT,
RCAT, RCET, RCZT, RCIT, RALC, and RDIS (Read
Paper Tape, Channel Active Test, Channel Error Test,
Channel Zero Count Test, Channel Inter-Record Test,
Alert Channel, and Disconnect Channel, respectively).
The EOM/EOD commands are then constructed and the
keyboard addressed to determine if the letter "S" has

been inserted to start the test, The program returns to
sheet 1, KYBD, where the keyboard is addressed, the
character "S" is read and Breakpoint Switch 3 is inter=
rogated. As Breakpoint Switch 3 is set (paragraph 5. 7d)
the line S is followed to IN.

5.9 The program proceeds to sheet 8 (circle labeled
IN), the tape is started, IOSD 64 is loaded (block 1),

a check is made to determine if the count reaches zero
and the channel is inactive. As the count has reached
zero and the channel is not active, the program then
proceeds to check the data as given on sheet 12. The
subroutine is then performed to check End Address,
Parity, and Input Data. The block number is then saved,
no error exists, the channel address is stored and checked
against the expected and the input data is compared.

As the input data does compare, the program exits from
the subroutine and is picked back up again on sheet 8
and proceeds to IN 1.

5.10 IN 1 continues on sheet 9, the tape is started
again and IOSP 65 is loaded (block 2). The program
checks that the word count does not reach zero and the

inter-record test occurs (CIT). It then proceeds from
CIT? to IN 2.

5.11 The program then checks to determine if an error
exists (sheet 10) and stops the tape before the data is
checked. While the tape is stopped, the data check
subroutine is performed (sheet 12). After comparison of
the data, block no. 2 is entered and the program exists
from the subroutine and proceeds (sheet 10) to start the
tape (sheet 13) and then loads IOSP 32 (block 3).

5.12 Subsequent to loading IOSP, the subroutine Wait
For Count Zero (sheet 6) is again performed. When the
count equals zero, the program exits from the subroutine
and returns to the main program (sheet 10). As no error
existed and the channel is not active, the tape is started
again (sheet 13) and IORP 33 is loaded, SPF is reset,

and the inter-record indicator (CIT, sheet 9) is turned

on at the end of the record. The count should not reach
zero and the channel should remain active. As no error
exists (sheet 10), the tape is stopped and SPF is inter-
rogated. SPF has been reset and the program then con=-
tinues to IN 3 (sheet 11). The data is then checked
(sheet 12) and as it does compare, the program exits

from the subroutine, block no. 3 is entered, and the tape
is started again (sheet 11). The program then loads IORD
56 (block 4), waits for the channel to be inactive and
checks to determine if the channel ignored the last eight
characters. As the last eight words were not ignored
(paragraph 5.7f), an error exists and the program

5-1
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Initialize Re-
start Location

!

Disconnect
All Channels

Address
Keyboard

SAVE CHAR

| Figure 5-1. Test Program Flow Chart (Sheet 1 of 13)
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Build Channel
and Unit
Mask Words

:

Build: RPT,
RCAT, RCET,

RCZT, RCIT,
RALC, RDIS

|

Fix All
Channel Comm.
For EOM/EOD

Build Channel
and Unit
Words

l

Build: PPT,
PTL, PCAT,
PCET, PALC,
PCZT, PDIS

Fix All
Channel Comm.
For EOM/EOD

Figure 5-1. Test Program Flow Chart (Sheet 2 of 13)
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Generate 64

Words of
Image

!

ouT Start Punch
4 With Leader

!

Load:
IOSP 64

|

ub. WCZ
Wait for C=0
IOSP, Output)

Disconnect
Channel

NO Y

Subr. Outpin Type: ERROR
Check End DURING--
Address

ERROR

Start Punch

Channel Active

YES

) Load:
- IOSD 64

©

Figure 5-1. Test Program Flow Chart (Sheet 3 of 13)
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ubr. WCZ
Wait for C=0
(IOSD, Output)

Channel Active

NO

NO s

ubr. Qutpin
Check End
ddress

R(PRF)

Figure 5-1. {=st Program Flow Chart (Sheet 4 of 13)
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Punch With
Leader

+

Load:
I0SD 16

*

Subr. WCZ
Wait for C=0
(10SD, Output

——-—@1 Active

YES

Check End
Address

S(PRF)

Figure 5-1. Test Program Flow Chart (Sheet 5 of 13)
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BP4

R

‘Wait For
Count Zero
Subroutine

Type: Channel
Errorously Dis-
connected

Before C=0
Durmg-o

Figure 5-1. Test Program Flow Chart (Sheet 6 of 13)
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Subroutine to
Check End
Address From
Channel

Store Address

Equal to YES

Expected?

Format and

Store Expected
and Received
Addresses

+

Type Message

With Expected

and Received
Addresses

Figure 5-1. Test Program Flow Chart (Sheet 7 of 13)

September 1965




Sepfembe‘r 1965

SDS 200685C

o

( Start Tape >

Load: IOSD 64

Type: Channcldidd
R [not Disconnect }

c=0 When C=0 on
’ IOSD Input !
NO NO s a ‘ !

Channel Active
NO KYBD
subr. wcz \ NO ce0
(108D, Input) =

YES

—_———% CheCk Data
—_—— — Enter With
- — T ™ Block No. 1

Figure 5-1. Test Program Flow Chart (Sheet 8 of 13)
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<‘ Start Tape >

!

Load:
1I0SP 65
- Set IOSP
S(SPF) - Input Flag

Type: Channel
Disconnected .
During IOSP In-
put, but no CIT

Stop Tape

Type: IOSP
Input: C = 0
but no CIT

Figure 5-1. Test Program Flow Chart (Sheet 9 of 13)
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YES
ERROR S(OVF)

NO

Stop Tape =

R SPF
S
E .
( Check Dati> ————— = 1312::?:1\1\?.&2
(Start Tape >
Load:
IOSP 32
Subr. WCZ
IOSP, Input
S(OVF)
Load:
»{ Channel Active IORP 33
NO
Start Tape R(SPF)

Figure 5-1. Test Program Flow Chart (Sheet 10 of 13)
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Enter With
Check Data )=-—| 5 '\ No. 3

%

Start Tape )=~=-=| Clears Image

!

Load:
IORD 56

Channel Active

— NO
Type: IORD on
Input did not NO / Last 8 words
Ignore Last 2 of Image = 0
Words
YES

Insert Correct]
= Last 8 Words

!

Enter With
Check Data >“- Block No. 4

Figure 5-1. Test Program Flow Chart (Sheet 11 of 13)
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Save Block No.

Subroutine to
Check End

IAddress, Parity,

and Input Data

Store
Channel
Address

Type 'Parity’

Compare
Input Data

’ —
B

Format Received
and Expected

t

Type Message
With Received
and Expected

Type Error
Message With
Received and

Expected Char.

Figure 5-1. Test Program Flow Chart (Sheet 12 of 13)
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ubroutine to

Clear Buffer an
Start Tape

Reader

Clear Input
Buffer

Start Reader
1 Character
Per Word

Figure 5-1. Test Program Flow Chart (Sheet 13 of 13)
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interrogates Breakpoint Switch 4. Breakpoint Switch 4
is reset (paragraph 5. 7e), therefore, the program types
out: IORD on Input did not ignore last two words.
Reference should then be made to table 5-8 for informa-
tion concerning IORD on Input.

5.13 TRQUBLESHOOTING INFORMATION
5.14 The error printout during the test program is deter-
mined by the type of device used with the program. If
the device is an output device, the following type of
error codes may be printed out:

a. Typewriter =- Error during IOSD output

b. Paper Tape -~ Error during IORD/10SD output

c. Cards == Error during IOSD/IORD output

d. Printer == Error during IOSD/IORD output

e. Magnetic Tape -- Error during IORD/IORP
output.

5.15 If the device is an input device, the following types
types of error codes may be printed out:

a. Typewriter == Error during IOSD input

b. Paper Tape == Error during IORD/IOSD/IORP

c. Cards == Error during IORD/IOSD input

d Mugnefic Tape ~- Error during IORD/IORP

Table 5-1.

SDS 900685C

Paragraphs 5. 13 to 5. 21

5.16 TROUBLESHOOTING

5.17 If a failure occurs during performance of the test
program and an error message is printed out, determina-
tion must be made whether the malfunction is in the
central processor unit (CPU), in the input/output device,
or in the TMCC. Normally, this can be determined by
performing a portion of the applicable test routine for
the input/output device and checking for proper opera=
tion.

5.18 If the determination is made that the malfunction
is in the TMCC, reference should then be made to the
applicable table (tables 5-1 thru 5-10) for that function.
The table describes the function and references the
paragraphs in the Theory of Operation section (Section
3) where a detailed description of that function is

described.

5.19 The logic equations pertaining fo the particular
function can be determined from the description in the
theory of operations. A comparison of the logic equa-
tions and terms will indicate the particular terms peculiar
to the function which has failed, Reference to the logic
layout drawings (listed in Section 1) will indicate the
module in which the term is used, the physical location
of the module, and the terminal connections where the
term can then be found.

5.20 Normal troubleshooting procedures can be per-
formed to pinpoint the malfunction to a particular com-
ponent or terminal.

5.21 Physical location of components and schematics of
each module can be found in Section 6.

IOSP Output Function, W (A) Channel

Iwg [ Iwh | Iwi

Output Function

Sec. 3, Par. Ref.

1 1 1 1. Ilw at Iwf if Iwk

writing in the same record.

channel error indicator.

When the channel counts C down to zero (Iwf), the channel generates
a zero word count interrupt (11w), if armed (Iwk), indicating the pro-
gram should reload the interlace portion of the channel to continue
Failure to reload the interlace before the
buffer transmits all of the characters in its registers and before the
peripheral device requests the next character from the buffer sets the

3.152
thru
3.157

5-15



SDS 900685C

Table 5-2. TORP Output Function, W (A) Chqhnel

September 1965

Iwg

Iwh

Iwi

Output Function

Sec. 3, Par. Ref.

1. Dlw at Iwf if Iwk

2. At Iwf, reset WO

3. 12w at Migw or Whs W11 if Iwj
4, At Whs W11, disconnect

When the channel interlace counts C down to zero (Iwf), the channel
generates a zero word count interrupt (I1w), if armed (Iwk), notify-
ing the channel buffer that it has received the last word that is to be
output. At zero word count (Iwf), the Halt Interlock flip-flop, WO,
is reset to inhibit additional time-share requests. When the device
receives the last word from the buffer, it sends an End-of-Record
response (Whs W11) back to the buffer. If armed, (Iwj), the buffer
generates an End-of-Record Interrupt (12w) and sets the inter-record
indicator. If the device is magnetic tape, an End-of-Record response
(tape gap signal, Mtgw,) signal is sent to the buffer but the tape
continues to move. If the program does not execute an EOM to write
a new tape before the tape gap signal drops, the channel disconnects
(Whs W11) and the tape stops.

3. 144
thru
3.151

~ Table 5-3. 10SD Output Function, W (A) Channel

Iwg

Iwh

Iwi

Output Function

Sec. 3, Par. Ref.

1. Tlwat wa if Iwk

2. At Iwf, reset WO

3. Disconnect at Iwf W11 or Whs
4, 12w ot disconnect, if lwj

When the channel interlace counts C down to zero (Iwf), the channel
generates a zero word count interrupt (I1w), if armed (Iwk), indicat-
ing the last character has been transmitted. At zero word count (Iwf),
the Halt Interlock flip=flop (WO0) is reset inhibiting additional time-
share requests. For devices other than magnetic tape (W11), the Halt
Detector flip=flop (Wh) is set on reaching zero word count (Iwf) when
the last character has been clocked from the buffer. The Halt Detector
also sets on occurrence of a Halt Signal (Whs). Setting of the Halt
Detector initiates a buffer disconnect sequence. The Sighal Complete
flip-flop (Wcs) is set and if the End-of-Record Interrupt Enable (Iwj)
has been previously armed, an End-of-Record Interrupt (I2w) is
generated.

3. 140
thru
3. 143

516
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Table 5-4. IORD Output Function, W (A) Channel

Iwg

Iwh

Iwi

Ovutput Function

Sec. 3, Par. Ref.

1. Dlw aof Iwf if Iwk

2. At Iwf, reset WO

3. Disconnect at Whs

4, 12w at disconnect, if Iwj

When the channel counts C down to zéro (Iwf), the channel generates
a zero word count interrupt (I1w), if armed (Iwk), indicating that the
last characters have been transmitted. At zero word count (Iwf), the
Halt Interlock flip=flop (WO) is reset inhibiting additional time-share
requests. If Halt Signal (Whs) is received, the Halt Detector (Wh) is
set and a disconnect occurs. The Signal Complete flip=flop (Wsc) is

3.134
thru
3.139

set and, if armed (Iwj), an End-of-Record Interrupt (I2w) is generated.

Table 5-5. 1OSP Input Function, W (A) Channel

Iwg

Iwh

Iwi

Input Function

Sec. 3, Par. Ref.

pa—

INw at Iwf if Iwk

N

At Migw or Whs W11, flush and store last character(s) if Iwf
3. 12w at Migw or Whs W11 if Iwj
4, Disconnect at Whs W11

When the channel counts C down to zero (Iwf), the channe! generates
a zero word count interrupt (11w), if armed (Iwk), indicating the pro-
gram should reload the interlace portion of the channel to continue
reading the record. If the End-of-Record (Mtg or Whs W11) occurs
before zero word count (Iwf), the buffer is flushed and the completed
word is stored in memory. If the End-of-Record Interrupt Enable (Iwj)
has been armed, an End-of-Record interrupt (I2w) is generated when
a tape gap (Mtgw) or halt signal (Whs) is detected from the device.
For magnetic tape operation (W11), a new EOM may be given within
one millisecond from the occurrence of 12w to permit the tape system
to proceed to a new record. Failure to give an EOM results in the
tape stopping and the buffer disconnecting.

3.176
thru
3.179
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Table 5-6. - IORP Input Function, W (A) Channel

September 1965

Iwg

Iwh

Iwi

Input Function

Sec. 3, Par. Ref.

1. DNw at Iwf if Twk

2. Inhibit rate errors if Iwf

3. At Migw or Whs W11, flush and store last character(s) if Iwf
4, 12w at Mtgw or Whs W1T if Iwj

5. Disconnect at Whs W11

When the channel counts C down to zero (Iwf), the channel generates
a zero word count interrupt (I1w), if armed (Iwk), indicating the pro-
gram should reload the interlace portion of the channel to continue
reading the record. Additional characters entering the channel ofter
zero word count are precessed into the W register. Parity and rate
errors cannot occur after zero word count because of Iwf. Detection
of magnetic tape gap (Mtgw) or a halt signal (Whs) sets the End-of-
Record detector. If the End-of-Record detector is set before zero
word count has occurred (Iwf), the buffer is flushed and the completed
word is stored in memory. If the End-of-Record Interrupt Enable (Iwj)
has been armed, an End-of-Record interrupt (I2w) occurs. Failure to
reload the interlace within one millisecond of 12w results in the tape
stopping and the buffer disconnecting.

3. 168
thru
3.175

Table 5-7. 10SD Input Function, W (A) Channel

Iwg

Twh

Iwi

Input Function

Sec. 3, Par. Ref.

1. Dlw at Iwf if Iwk

2. At Whs, flush and store last character(s) if Iwf
3. Disconnect at Iwf W11 or Whs

4. 12w at disconnect if Iwj

When the channel counts C down to zero (Iwf), the channel generates
a zero word count interrupt (I1w), if armed (Iwk). Should an End-of-
Record (Whs) occur before zero word count (Iwf) is established, any
characters remaining in the W register are flushed and stored. The
Halt Detector is now permitted to set by Iwf W11 or Whs W11 and the
channel is disconnected. If the End-of-Record Interrupt Enable (Iwj)
has been armed, an End-of-Record interrupt (12w) occurs.

3. 164
thru
3. 167
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Table 5-8. IORD Input Function, W (A) Channel
Iwg { Iwh | Iwi Input Function Sec. 3, Par. Ref.
1 0 0 1. Dw at Iwf if Twk 3.158
. . thru
2. Inhibit rate errors if Iwf 3. 163
3. At Mtgw or Whs W11, flush and store last character(s) if Iwf
4, Disconnect at Whs
5. 12w at disconnect if Iwj
When the channel counts C down to zero (Iwf), the channel generates
a zero word count interrupt (I1w), if armed (Iwk). Parity and rate
errors (We) are inhibited by Iwf ofter zero word count is established.
Should an End-of-Record (Mtgw or Whs W11) occurbefore zeroword count
is established (Iwf), the End-of-Record detector is set and any charac-
ters remaining in the W register are flushed and stored. The Halt
Detector (Wh) is permitted to set by Whs, the buffer is cleared and the
channel disconnected. If the End-of-Record Interrupt Enable (Iwj) has
been armed, an End-of=Record interrupt (2w) occurs.
Table 5-9. Output Functions, Y Channel
Iyg | Iyh | lyi O utput Function Sec. 3, Par. Ref.
1 1 1 10SP 3.152
thru
1. Dy at Iyf if Iyk 3.157
1 1 0 IORP 3.144
. thru
1. Iy at Iyf if Iyk 3,151
2. At lyf, reset YO
3. 12y ot Mtgy or Yhs Y11 if lyj
4, At Yhs Y11, disconnect
1|1 0} 1 | IOSD 3.140
. thru
1. Iy atf Iyf if Iyk 3.143
2. At lIyf, reset YO
3. Disconnect at Iyf Y11 or Yhs
4, 12y at disconnect, if lyj
1 0 0 IORD 3. 134
. thru
1. Dy at Iyf if Iyk 3.139

2. At Iyf, reset YO
3. Disconnect at Yhs

4, 12y at disconnect, if lyj

The output functions for the Y channel are identical to those of the W
channel given in tables 5-1, 5-2, 5~3, and 5-4. The only difference
is the substitution of the letter "y" for "w" in the logic terms.
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Table 5-10. 1npuf Functions, Y Channel

September 1965

Iyg | Iyh | lyi Input Functions Sec. 3, Par. Ref.
] 1 1 [IOSP 3.176
thru
1. Dy at Iyf if Iyk 3.179
2. At Mtgy or Yhs Y11, flush and store last character(s) if Iyf
3. 12y at Mtgy or Yhs Y11 if lyj
4, Disconnect at Yhs Y11
1 1 0 IORP 3. 168
thru
1. Ily at Iyf if Iyk 3.175
2. Inhibit rate errors if Iyf
3. At Mtgy or Yhs Y11, flush and store last character(s) if Iyf
4. 12y ot Mtgy or Yhs Y11 if lyj
5. Disconnect at Yhs Y11
1 0 1 10SD 3. 164
thru
1. Ilyat Iyf if Iyk 3.167
2. At Yhs, flush and store last character(s) if Iyf
3. Disconnect at Iyf Y11 or Yhs
4. 12y at disconnect if lyj
1 0 0 IORD 3.158
thru
1. Ty at Iyf if Iyk 3.163

2. Inhibit rate errors if Iyf
3. At Mtgy or Yhs Y11, flush and store last character(s) if Iyf
4, Disconnect at Yhs

5. 12y at disconnect if Iyj

The input functions for the Y channel are identical to those of the W
channel given in tables 5-5, 5-6, 5-7, and 5-8, The only difference
is the substitution of the letter "y" for "w" in the logic terms.
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SECTION VI
DRAWINGS

6.1 GENERAL

6.2 This section contains drawings useful when trouble=-
shooting and maintaining the TMCC.

6.3 SCOPE OF SECTION

6.4 Included in this section are assembly drawings,
schematic diagrams, and material lists for each module.

6.5 The type and quantity of each module are listed in
Section 1, table 1-4. Physical location of each module
is illustrated in Section 4, figure 4-4,

6.6 Also included in this section is the Semiconductor
Cross Reference which provides a cross-reference between
Scientific Data Systems semiconductor numbers, commer-
cial Electronic Industries Association (EIA) numbers,
specification numbers, and replacements for obsolete
semiconductors.
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110631508 ]

Nk
e
vy

[1]

SEE

POLARIZING PINS

+25v

-2%

GROUND

RT3

K HL'_’.
u
= 2]
H O w 9]
H lZZ ©O
. ||§E 9'
Tw [
faz L
S e
i i
3
z)3
of
3
3
T
’ ~
i!lb‘ (=
;l“!'h s
[P

34 4 40
a1 O
46 O~
450
o e =1=cs-| Jdes3 fess lcsr jc3  lca
44O T
00——-’
v +25v +av
4 A
SR g R2 R3S ‘R4Z RS3 @3
p: 9 b
o X,
VRI &
T
Qi 4
il cg:z CR3 cqs [ R6 S
» } > ¢ )
R9 XCR6 = Re 3
= Q4
< < <
RI0S RI|:’ RIZ:, CRTF
v =
-2sv
o O o]
CIRCUIT | 1] 3 4
2 e 10 2
3 23 13 15
402 22 21
5 3 27 28
6 26 36 35
7 39 38 40
.
2
a
z
w
=
<
o

DIRECT OUTPUT

33
43

QUTPUT RETURN

TERMINATED OUTPUT




aziLesgol
€Y 19AlIQ 9|qp)

| 2 25 3 3lalyl 23
gl A 1 [l O e -
* i i aall o
_CR7- R7-
| oms o
~O OO =2 O
- VR|= =
TR s QQ2<1'07J|
Q <}-v|122|-2-4_2
o < oN_A3
N Ll LL
| 33 _pz gt 83
3 ! eL Il
I —RB-T— |ol|0| Io‘l —Rioz I I I |
R5-3  _R6-2_ _ CR5-|
o LFMEO R7-2_ ozm-’l_o
¥ OSR3T R8-2_ OcR3-3-  _R8-2. O<CR3-I-
| & -cnz—aa-‘% -CR2-1-O
—R2-1— _CR6-I
R2-1 R2-3 CRA-2. ~Cr33 O
I R2-4_ gOERG-Z O—S:S_i—o
-4 Rl__L.. i -
o 40 gOS-RH CRI-Z S
o — —RI-4— ' —
__RI-2
I —R9-4- —R2-2— g9,
—R9-|—
—Re-
~ o
3 5'
t —

pu3
1o}23uU0")




MATERIAL LISY

TITLE

8D

8 sennrnie sara svarems ,ML

S0S-t-100

ASSY P, W, CAB RIVER MOD # AKS53 DATS 2-10 lulll%és?.”
N —— ]
z| Jirem ova, TITLE DVG.NO., |NO,REQ{ RRMARES OR CKT, DRSIQ,
S 31 i Board, Printed Wiring 106316 1 ]
a 2 “Handle, Circuit Card 100016 1 p
3 kEyelet, Tubular 103896-016 2
—Jd [ 4 “Ptrip Marker 100197 1
2 5 ?"'ContacL_(_Jonn Upper 100097 23
_b_"ﬁammm 100098 24
7 ransistor, SDS 216 103242 7 Ql
8 _ |Transistor, SDS 201 100092 7 Q2
9 Transistor, SDS 209 100697 14 Q3,4 -'ﬁ
10 IDiode.SNS 103 100091 42 CR1,2,3,5,6,7
LL_JDi 100022 L YR
12 lResistor, 3 watt 100111 -330 7 _1 RS
13 100111 -33] 14 R9,RI_
_ 100111-392 14 | R45
15 ~100111-562 L R2
L _ 16 100111 -822 7 R3
17 e —q
.18 Feemteror—t-wtt 80++i-39dr— % — 1 Rb
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— — DRAWING NO. |REV.
1P '3 MATERIAL LIST ML o N
o Assy, P. W,
: e o SCHMITT TRIGGER mopEL no, K54 oA're.é_/.l_z__ SHEET 2_OF _2
.:. <«| " DRAWING TITLE DWG.NO. |NO.REQ.| REMARKS ON CKT. DESIG.

o

: g 1 Board, Printed Wiring 107233 1
o™l 2 Handle, Circuit Card 100016 1
—J| 3 Eyelet, Tubular 103896-016 2
2 4 Strip, Marker 100197 1

5 Contact, Conn. Upper 100097 23

6 Contact, Conn. Lower 100098 24

7 Transistor (SDS 216) 103242 24 Ql, 3, 4, 5, 6, 7

8 Transistor (SDS 219) 106378 4 Q2

9 Diode (SDS 101) 100025 8 VRI1, 2

10 Diode (SDS 103) 100091 36 CRI1 thru CR9

11 Diode (SDS 106) 100323 1 VR3

12 Resistor, 1/2 Watt 100111-392 28 R1,2,3,4,6,8,9

13 Resistor, 1/2 Watt 100111-153 12 R5,10,11

14

15 Resistor, 1/2 Watt 100111-821 R13,14

16 Resistor, 1/2 Watt 100111-102 4 R7

17 Resistor, 1/2 Watt 100111-222 R12

18 Capacitor, Tantalum 100312-156 1 Cl

19 Capacitor, Mylar 100308-101 4 C2,3,4,5

20 Wire,Solid Bare 100042-024 9 ih

21 Tubing ,Teflon 100274 -022 9 ih
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S B omawma Assy, PW Shift Register woon o, DB30-2 “n‘rja/cs‘,_‘w 2or_3
; ikﬂnﬁ: ORAWING TITLE SWE.NO. [NO.AED.| REMARKS ON CXT. DESIG.
; = H_Mm 11740 1
e 2 Handle, Circuit Card 100016 1
- |3 Eyelet, Tubular 103896-016 | 2
2 4 Strip, Marcker 100197 1
5 Contact, Conn. Upper 100097 23
6 Contact, Conn. Lower 100098 24
7 Transistor, SDS 216 li03ze2 | 10 |gi a6
s Transistor, SDS 220 106781 s 1g2,3,12,138
9 Diode, SDS 103 100091 46 | CR! thru CR46
10 Integrated Ckt, SDS 301 | 108217 9 Al thru A9
11 Resistor, } Watt 100111-3321| 5 R1,2,3,4,29
PLZ___ Resistor, 1 Watt 100111-222 1 5 _ _1RS5.26,31.27,28
13 | Resistor, § Watt 100111-153 | 2 R6,30
14 Resistor, i Watt ]001311-1021 8 MMMM__‘
15 Resistor, § Watt 10011}-562 | 4 IR8,9, 33, 34
16 Resistor, } Watt lo0111-101| S IR11,16,38,43,21]
17 Resistor, § Watt 100111-822 | 4 12,15,39,4
18 Resistor, } Watt 100111-.122| 2 R20, 19
1¢ Resistor, § Watt 100113-182 § 1 R]17
(20| Resistor, § watt 10011j-681] 3 Imis
21 Resistor, § Watt j100111-103] 1 |R22
2 4 -
23 Resistor tt 10g111-3021 3 R32.35.23
24 Resistor, } Watt 100111-470 | 2 R36, 37
s Resistor, } Watt 100111-151 1 2 | R44,.45
’_;_g_ Capecitor, Tantalum ____ 1]00312-1561 2 cl. 10
{27 | Capacitor, Mylar 100308-103 | 3 1C2.3.4
28 Capacitor, Mica 100107-820 | 4 C5,6,8,9
29 - |' Capacitor, Mica 100107-221} 1 c1
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xggﬁM’Bl&?p_ w. 8 D s QIENTVIFIC BDATVA OVEVEWS ML 104203
‘ ITRIPLE FLIP FLQP MO0 § EB52_ DATS 12‘4‘“'?‘ or 2
2| gjirem ova, TITLE DVG. N0, Iw0,REQ] REMARES OR CKT, DESIG
K §1 104202 1
al B— 100016 1
3 103896-016] 2
—J |4 100197 ]
2 5 _100097 23
6 Contact, Conn. Lower 100098 24
7 Transistor, SDS 216 103242 21 Ql thru Q4, Q7 thru Q11
8 Transistor, SDS 220 106781 6 Q5, 6
9 Diode, SDS 103 100091 92 CRI thru CR35, 37, 38, 41
10 |GCapacites,—dica— +001-0%—2304—% -G8-+9r5-
11 | Resistor, { watt 100111-103] 1 R21
12 apacitor —4100107-8201 6 _G6. 1
R <apacitor, Mylar 100308-1033 3 Gl 3.4
14 Capacitor, Tantalum 100312-156 1 Cl
15 Resistor, iwatt 100111-102 3 | _R25
16 Resistor, i\g_a_,gtv =5 R17,18
17 I Resistor, % watt 00111-3020 6 1 RIS, 16 ”
18 | Resistor, } watt 100111-470] 7 R13,14 ,23
19 |Resisterr—4-wete +oOH—5H—% R
20 | Resistor, } watt 100111-101) _ 6 R7,8
21 | Resistor. 1 watt 6 R9,10
| 22 | Resistor, 4 watt 6 R5,6,
23 | Resistor, } watt 13 R1,2,3,4, 27
24 | Resistor, } watt 1 R22
| 25 | Resistor, 1 watt 1 _R20
26. | Resistar, } wats 1 R19
| 27 1 Registor, 7 watt 100111563 1 | Rz4
28 | wire, Solid Bare 100042-02 35 in
29 | Tubing Teflon 100274-023 35 in
30 | Capacitor, Mica . lQQlQZ—éZd 1 C5
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areriaL Lise ove. wo. y
: w ,?:So. TITLE eﬁ s SOMINTYIFIC BATA SVEVYEMS ,ML 104563 EW
SEMBLY, P, W. y y
| |RANR ELIP FLOR NOO S_ERS4  OATNL G R i P i
2 - 1TEM ova, TITLE DvG,NO, no,ug] REMARES OR CKT, DESIQ,
o E Board, Printed Wiring 104562 ¢« 1
2| 32 Handle, Circuit Card 100016 1
3 Eyelet, Tubular 103896-016 2
- |4 Strip, Marker 100197 1
2 5 Contact, Conn r _100097 23
[ (o] eI 100098 4
7 Transistor, SDS 216 103242 16 Ql thru Q3,5,6, Q8thrul3
| 8 [ Diode 5D61863——— 1 —10609+———30— - GRIthra-CR——
9 Capacitor, Silver Mica 100107 -470 8 C5,7,12, , .- —
| 10! Capacitor, Silver Mica 100107-820 1 2 1C8. 11 —
11 Capacitor, Mylar 100308-103 3 C2, 3,4 —
12 Capacitor, Tantalum 100312-156 1 Cl —
13 | Resistor, 3 watt 100111-470 { 10 R2,6,16,19, 28
14 | Resistor, } watt 100111-101 | 2 R14, 22
15 | Resistor, } watt 100111-151 ] 4  |R8, . ,27,35,36
16 | Resistor, 1 watt 100111-822 | 2 R12,23 . |
17 Resistor, %watt 100111 -681 1 R32
18 | Resistor, % watt 100111-102 ] 2 | R11,24
19 Resistor% watt 100111-222] 1 | R34
20 Resistor, § watt 100111-302 2 R17,18
21 | Resistor, } watt 100111-332{ 10 R1,5,9, 26, 30, .
22 | Resistor, 1 watt 100111-562] 2 R13, R21
23 | Resistor, } watt {loouii-ton} o R13
24| Resistor, } watt 100111-223] 2 R10,25
25 | Resistor, i watt 100111-563 ] 8 R3,7,29
| 26 | Wire, Solid Bare 100042-024 18 in.
27 Tubing, Teflon 100274-0221 18 in
28 | Resistor, 1 watt 100111-121} 1 R37
29 | Resistor, 1 watt 100111-182} 1 R3l
|-30_{ Transistor, SDS 220 106781 2 Q4, Q7
3] Diode, SDS 103 100091 72 CRI thru CR5 , 7 thrul2 14
CR18, 16,19.18,20 thry 30
CR32 thry 38,40 thru 46
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NAND MODULE

8 cenris vara cvavems TML

NO® # IB5

"‘o .'0 m
103884 (D |

MCTZ ”2.3

gl x[1rem ova, TITLE DVG . N0, AENARRS 9% CET, DESI®
3 a1 |Board, Pr | 103883 L
a =i2 L;landle,gircgt Card 100016 L
3 Eyelet, Tubular 103896-016 2
—J |4 100197 1
5 100097 23
6 Contact, Conn. Lower 100098 24
7 |Transistor (SDS 216) 103242 10 lolaag
-8—{Diede {68 4+03)—— - 10009+ — 1 66—} CRithru GRIG-— -~
9 Capacitor, Silver Mica 00107 - 0 ch. 6. 7.8
10
LL__lCapaciior, Mylax 1048 3 Cigolliz
L2 1Capacitor, Tantalum. L5641 ot
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: mlnvO. TITLE ‘ a‘D S QIENVIVIO PaATVA .".'I-. ML E

-ASSEMBLY, P, W, CABLE L—- ‘

TERMINATION MODULE . _- MOD #___ ZBS52 DATE 12/3 BMERT 2 OF 2
[ ]
of ~l1TEM owa, TITLE , DvG,NO, NQ,REQ] REMARKS OR CKT, DESIG
3 *h Board, Printed Wiring 104330 1

>

al - F_Z_ ___[Handle, Circuit Card 100016 1

3 Eyelet, Tubular 103896-016] 2
— |4 |strip, Marker 100197 1
E 5 Contact, Conn. Upper 100097 23

6 Contact, Conn. Lower 100098 24

7 Capecitor Myter— 100308403114 G3 thruGib—

8 Capacitor, Tantalum : _}0031;;156 14 Cl,thru Cl4

9 Resistor al - 100680-330] 2% Rl thru R2§

10 |Wire, Solid Bare 100042-024] 1 in

11___|Tubing, Teflon 100274-022} 1 4n

13 [Heatsink (Extruded) 106579 1

' N et D

.14 : ¢ - 2

15 [Washer, Flat 100018-30 2

16 ]Washer, Lock Int Tooth 100024-30 2

17 ]Nut, Hex Machine 100008-3004 2 4
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Cable Termination Module ZB73
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113045

E‘ < c‘ﬁs MATERIAL LIST ML DRAWING NO. |mNEv.
SEENTIPIC DATA SVETENS — 111991 Al
0 Assy, P. W, Cable .
2 oyme IerminationModule woomumo. ZBI3  oar@/[l/65 surer2 or _2_
§ 2| Tor | ORAWING TiTLE owe. wo. lno.uu. REMARKS ON CKT. OESIG.
. -:-Fl—_ fo!rd, Printed Wiring 104330 1
°l 12 | Handle, Circuit Card 100016 1
—J |3 | Eyelet, Tubular 103896-016 2
2 4 Strip, Marker 100197 1
s | Contact, Conn. Upper 100097 23
| ¢ | Conact, Conn, Lower 100098 I
1 Capacitor, Tantpium 100312-154 14 Cl thru Cl4
N ‘ 1 Fiim _130 R1 thru R28
9 | Wire, Solid Bare 100042-024 lin '
10 Tubing, Teflon lOOl‘H-OlJ lin
11 | Heatsink(Extruded) 106579 1
12 §gA rew, Flat Hg. Phgi_p}w 100012-301 2
13 | Washer, Flat 100018-30¢ 2
14 | Washer, Lock In;. Tooth 100024-304 2
15 | Nut, Hex Machine 100008-304 2
16 | Schematic ' 113043 x ref
17 1 Dwg List 113044 = ref
18 | Test Spec x ref
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