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2.4.5.2.1
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Buffer Tester

The buffer tester initializes the data buffers during phase
zero and checks the data in the buffers thereafter. The
buffer tester activity is similar to that of the I/0 hand-
lers in that it must request, operate on and return data
buffers to the data buffer pool.

Buffer testing is performed in two ways:

(1) Test the contents of the buffer for known data
patterns. Such buffers are called Data Buffers.

(2) Use the contents of the buffer to test some of the
instructioin repertoire. Such buffers are called
Instruction Buffers. -

The buffer tester is considered the CPUs test module. The
operator may control the buffer tester via the CONTROL table.
The CPUs CTX is zero. Refer to Paragraph 2.2.2.2.3 for
CONTROL table definitions.

Data Buffers

A data buffer is a portion of memory for use by a test mod-
ule for all passes except pass 5. These buffers are byte
oriented. The available memory is divided into sequential
buffers of equal size whose boundaries may start on any byte.
The SYSTEM table contains the information concerning the
buffers to be generated during any pass. Refer to Para-
graph 2.2.2.2.11.

Each buffer consists of three parts, a header (Refer to Fig-
ure 1), a data area and a residual area (Refer to Figure 2).

The header consists of 12 bytes which identifies the last
user of the buffer and the source and destinations of the
buffer’s data.

The data area consists of two blocks of identical data. The
number of bytes in a data block is . divisible by four and can
therefore be thought of in terms of words. This structure

allows buffer checking by comparing the two identical blocks
on a word basis even though the data was generated on a byte

basis. The number of words in a data block can be expressed
as the quotient of: BLKSIZ-12.
8

The remainder of the expression can be from 0 to 7 bytes and
is the number of RESIDUAL buffer bytes.



2.4.5.2.1

Data Buffers (Cont’d.)

During phase 0 of each pass, memory is cleared and then sub-
divided into buffers. Patterns are generated in the buffers
and written to the surfaces of the bi-directional devices.
Each buffer will have a different pattern thus creating a
random mix of surface data throughout the system.

Each byte in the data areas can be expressed as follows:
Bi4+1=BitMj
Mj $1=M; +C

B; is the ith byte with i equal zero for the first byte.

.

M; is the difference between ith byte (B;)} and the ith minus
one byte (B;j.1). The modifiers are the first order differ-

ence of the bytes. C is a constant and remains unchanged
for a given buffer. C is the difference between the ith
modifier (M;j) and the ith minus one modifier (Mj.q1). The

constant is the second order difference of the bytes.

By examining the first three bytes of a data area the system
and/or the operator can derive the constant and any modifier
or byte. There are three types of data generated:

(1) Fixed, the modifier and constant equal zero, M=0, C=0.

(2) Sequential, the modifier equals one and constant equals
zero M=1, C=0.

(3) Random, the constant equals one M=Mi’ C=1.

During a pass, all three types are generated. The operator
can control the selection of buffer types through S:6 or DS
of the SYSTEM table (Refer to Paragraph 2.2.2.2.11).

Checking the buffers is done by summing up the two identical
portions and comparing the sums to one another. Sigma 6, 7,
8 and 9, which use the CVA instruction, can sum-check buffer
twice as fast as the high speed RAD can generate them. The
Sigma 5 which has no CVA instruction, operates at about one
third the speed of the Sigma 6, 7, 8, and 9. Checking the
residual bytes is done by regenerating the bytes and com-
paring. The residual bytes are generated as an extension of
the second data block.

S
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2.4.5.2.1

2.4.5.2.2

Data Buffers (Cont’d.)

It should be noted that a BLKSIZ of less than 16 bytes
(possible only in pass 7 by operator selection) reduces the
header from 12 to 5 bytes. The A2 - A4 and P1 through P4

are replaced by data bytes. The buffer is treated as 5
header bytes and the rest of the buffer is all residual.

The minimum BLKSIZ under these circumstances is 9 bytes, five
for the header and 4 data. There must be at least 4 data
bytes to check the data, three to determine C and M and 1
byte to check.

When a data error is found in a data buffer, the error is
reported as a DATA ERROR (Refer to Paragraph 2.5.3.15).

Instruction Buffer

An instruction buffer is a portion of memory for use by the
test module during pass 5 only. These buffers are word
oriented and fall on doubleword boundaries.

Each buffer contains an instruction and randomly generated
data which is used to test the instruction’s execution.

The floating point, decimal, byte string, and fixed point
multiply and divide instructions are tested in this fashion.

These instructions are tested in two ways:

(1) Use complementary instruction pairs on data which is
randomly generated. The data is generated during Phase
0. The test is performed by executing the primary and
complementary instructions and comparing the results
during the other phases.

(2) Simulate the operation of an instruction using randomly
generated data and store the results in the buffer dur-
ing Phase 0. The rest of the time the instruction is
executed and the results compared against the pre-
determined results.

Each buffer consists of a header (Refer to Figure 1) an
instruction descriptor and a data block (Refer to Figure 3),

The header consists of 3 words (12 bytes) which identifies
the last user of the buffer and the source and destinations
of the buffer’s data. The instruction descriptor consists
of two halfwords (4 bytes) which identify the instruction
pair for which the buffer’s contents were generated. T'e
first halfword contains the primary instruction and register
used. The second halfword contains the complementary in-
struction and register or all zeros if only one instruction
is to be tested. The data block consists of eight words of
psuedo randomly generated data to be used to test the instruc-
tion(s) specified by the instruction descriptors.
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DATA BLOCK 1

DATA BLOCK 2

FIGURE 2. DATA BUFFER
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2.4.5.2.2 1Instruction Buffer (Cont’d.)-

During Phase 0 of pass 5, memory is cleared and subdivided
into buffers of twelve words each. Each buffer is given a
different instruction descriptor and a set of randomly gen-
erated data which corresponds to the instruction(s) speci-
fied by the instruction descriptor. The selection of
instruction descriptors can be controlled by the operator
through S:6 or DS of the SYSTEM TABLE (Refer to Paragraph
2.2.2.2.11). Furthermore, the operator may specify that a
specific instruction is to be tested by setting S:7 or SO
of the SYSTEM TABLE.

The following is a list of instruction descriptors and a
description of how the buffer is generated during Phase 0
and tested during the remaining phases.

It should be noted that if an error is detected by the
Buffer Tester during this pass, it is reported as an in-
struction error (Refer to Paragraph 2.5.3.16).

(1) MW,12/DW,12 (Refer to figure 3A)

Generate: Set R12 to zero with random data in R13 and
M (memory).

Test: Load R2 with word address of M. Load R12,R13
. from initial register portion of buffer.
Execute (MW,12 0,2) and then (DW,12 0,2).
Compare results in R12,R13 with initial
R12,R13.

(2) MH,13/DH,13 (Refer to figure 33)

Generate: Set R12 to zero. Put random data in second
halfword of R13. Put random data in first
halfword of M.

Test: Load R3 with word address of M. Load R12,R13
from initial register portion of buffer.
Execute (MH,13 *3) and then (DH,13 *3).
Compare results in second halfword of R13
with initial R13.

(3) SF,12 (Refer to figure 3A)

Generate: Set R13 to zero with random data in R12 with
exponent less than 64. Generate random
shift right value of 1 to 7 and put into M.

Test: Load R4 with M and execute (SF,12 *4). Load
R4 with two’s complement of M and execute
(SF,12 X¢100°,4). Compare results in R12,R13
with initial R12,R13.
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Instruction Buffer (Cont’d.)

(4)

Generate:

Test:

(5)

Generate:

Test:

(6)

Generate:

Test:

(7)

Test:

FAL,12/FSL,12 and FML,12/FDL,12 (Refer to
figure 33)

Put random normalized data in R12,R13, and
M,M+1. Force the exponent to be equal and
lie between X¢21’ and X*‘5E’.

Load R3 with word address of M. Load R12,R13
from initial register portion of buffer.
Execute (FAL,12 *3) or (FML,12 *3) then
(FSL,12 *3) or (FDL,12 *3). Compare results
in R12,R13 with initial R12,R13 for differ-
ence of 15 or less.

FAS,12/FSS,12 and FMS,12/FDS,12 (Refer to
figure 33)

Put random normalized data in R12 and M and
set R13 to zero. Force exponents to be equal
and lie between X¢21* and X*SE°’.

Load R3 with word address of M. Load R12,R13
from initial register portion of buffer.
Execute (FAS,12 0,3) or (FMS,12 0,3) then
(Fr8S,12 0,3) or (¥DS,12 0,3). Compare re-
sults in R12 with initial R12 for differ-

ence of 15 or less.

UNPK,8/PACK,8 (Refer to figure 3B)

Set R12,R13 to zero and put 15 random deci-
mal digits plus sign in R14,R15 and set M
through M+3 to zero.

Clear contents of LOC through LOC+3 to zero.
Load R12 through R15 with initial decimal
registers in buffer. Execute (UNPK,8 LOC)
then (PACK,8 LOC). Compare results in
R14,R15 with initial R14,R15.

DA,0/DS,0 (Refer to figure 3B)

Set R12 through R15 and M through M+3 each
with 31 random decimal digits plus sign
forcing most significant digits of R12 and
M to have a value of less than 5 to avoid
overflow.

Load R3 with word address of M. Load R12
through R15 with initial decimal register in
buffer. Execute (DA,0 *3) then (DS,0 *3).
Compare results in R12 through R15 with in-
itial R12 through R15.



2.4.5.2.2

Instruction Buffer (Cont’d.)

(8)

(9)

(10)

(11)

Generate:

Test:

Generate:

Test:

Generate:

Test:

Generate:

Test:

DM, 8/DD,8 (Refer to figure 3B)

Set R12,R13 to zero and put 15 random deci=-
mal digits plus sign into R14,R15 and another
15 random decimal digits plus sign into M+t2,
M+3. Set M,Mt+1 to zero.

Load R3 with word addresses of M. Load R12
through R15 with initial decimal registers
in buffer. Execute (DM,8 *3) then (DD,8 *3).
Compare results in R12 through R15 with in-
itial R12 through R15 excluding sign in R13.

DSA,0 (Refer to figure 3B)

Set R12,R13 and M+1, M+2, M+3 to zero. Put
random decimal digits plus sign into R14,R15.

Set a random shift value not to exceed 16 in
M.

Load R12 through R15 with initial decimal
registers in buffer. Load R4 with contents
of M and execute (DSA,0 *4). Then load R4
with two’s complement of M and execute
(DSA,0 *4). Compare results in R12 through
R15 with initial R12 through R15.

DL,0/DC,0 (Refer to figure 3B)

Set R12 through R15 to zero. Put 31 random
decimal digits plus sign into M,M}+1, M{2,
M+3.

Load R3 with word address of M. Load R12
through R15 with initial decimal registers

in buffer. Execute (DL,0 *3) then (DC,0 *3).
The DC,0 instruction compares R12 through

R15 with M through Mit3.

DST,0/DC,0 (Refer to figure 3B)

Set R12 through R15 with 31 random decimal
digits plus sign.. Set M through M+3 with
zeros.

Set LOC through LOC+3 with zeros. Load R12
through R15 with initial decimal registers
in buffer. Execute (DST,0 LOC) then execute
(DC,0 LOC). The DC,0 instruction compares
R12 through R15 with the contents of LOC
through LOC + 3.
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2.4.5.2.2 Instruction Buffer (Cont’d.)

(12)

Generate:

Test:

(13)

Generate:

Test:

(14)

Generate:

Test:

54

MBS,12/CBS,10 (Refer to figure 3C)

Set R12 to zero. Set R13 with a random
count from 1 to 7 in Byte 0 and the byte ad-
dress of LOC. LOC is to be the destination
of the test. Set R14,R15 with 9 randomly
generated bytes. Set M,M+1 with 8 randomly
generated bytes and set M+2, M+3 to zero.

Set R12 with byte address of initial source
portion of buffer. Set R12 with initial reg-
ister from buffer. Set R10,R11 with contents
of R12,R13. Execute (MBS,12 0) then execute
(CBS,10 0). The CBS,10 compares the source
with the destination. The contents of
R10,R11 are compared with R12,R13.

EBS,12 (Refer to figure 3C)

Set R12 and M to zero. Set M+2, Mi3 to
X*¢23232323°, X¢€23232323°’. Generate 8 random
decimal digits and put into M+1. Simulate
the EBS, generate a predetermined resultant
and put into R14,R15. Put resulting regis-
ter into R12,R13.

Pick up initial destination from buffer and
put into LOC, LOC+1. Load byte 0 of R12 and
R15 from initial registers in buffer. Merge
byte address of initial source plus one into
R12. Execute (EBS,12 0). Compare LOC,
LOC+1 with expected results in buffer.

TTBS,12 (Refer to figure 3C) .

Generate initial source, destination and
initial registers contents. Simulate the
TTBS and put the resulting register contents
of R12,R13 into the expected results in the
buffers. :

Pick up initial destination from buffer and
move to LOC, LOC+1. Load register R12,R13

L2 -1

.from initial registers in buffer. Merge

byte address of buffers initial source loca-
tion into R12. Execute (TTBS,12 0). Compare
the results in R12,R13 with the expected re-
sults in the buffer.



2.4.5.2.2

Instruction Buffer (Cont’d.)

(15) TBS,12 (Refer to figure 3C)

Generate: Generate initial source, destination and
initial register contents, simulate the TBS
and put the resulting destination into the
expected results in the buffer.

Test: Pick up initial destination from buffer and
move to LOC, LOC+1. Load register R12,R13
from initial registers in buffer. Merge
byte address of buffers initial source loca-
tion into R12. Execute (TBS,12 0). Compare
the results in LOC,LOC+1 with expected results
in the buffer.

Auditor
General

The Auditor manages the error history file. It is responsible
for accepting error reports from the test modules, entering
the report onto the error history file and issuing the report
to the operator. The Auditor files the error entry into a

256 word error buffer and then outputs the entry to the op-
erator. When the error buffer is full, it is appended to the
error history file on the base device.

All system restarts cause a reconstruction of the error his-
tory file. This minimizes the loss of error history regard-
less of the severity of the crash. Real time is also kept
in the error history file and thereby minimizes the loss of
relative time due to system restarts or rebooting.

Severity Levels of L and H

There is a severity level associated to each error type. The
operator may select which levels of severity to be reported

and which levels should cause the system to halt by altering
L or H in the OPERATOR table (Refer to Paragraph 2.2.2.2.7.).

The system default is zero for L and 4 for H. This causes
all errors with a severity level of zero or greater to be
reported to the operator on the LOG device and all severity
levels of 4 or higher to cause the system to halt after the
error is reported. L must always be less than or equal to
H or the system would halt without an observable reason.

The following is a list of the severity levels, correspond-
ing error types, and the subsequent error report.
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FIGURE 3.

INSTRUCTION BUFFERS

INSTRUCTION BUFFERS with associated instructions listed below.
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2.5.2.1 Severity 0
A. Recoverable I/O errors
(1) Disc Pack flaw mark
(2) Mag tape reads or writes
2.5.2.2 Severity 1
A. New Pass
B. New Phase
C. Software timeout
(1) Mag tape rewind
D. Unidentified trap
(1} PFi
(2) Floating point fault (44)
(3) Decimal fault (45)
(4) cCAL 1 (48)
(5) CAL 2 (49)
(6) CAL 3 (4A)
(7) Counter 1 interrupt (58)
(8) Counter 2 interrupt (59)
(9) Counter 3 interrupt (5A)
E. Unidentified I/0 interrupt
(1) Device address not in C:1 of CONTROL table.

2.5.2.3 Severity 2

A. Unidentified I/O interrupt
(1) No address recognition at the AIO

2.5.2.4 Severity 3

A. Recoverable I/0 error
(1) Data overrun
(2) Transmission data error

(3) Unusual end with no other error flag



2.5.2.5

2.5.2.6

2.5.2.7

2.5.2.8

2.5.2.9

58

Severity 4

A.

Stack limit fault (42)

Severity 5

A.

B.

Software timeout

SIO failure

Severity 8

A. CPU memory parity (56 Sigma 5,6, and 7)
B. I/0 memory parity
(1) Transmission memory error
C. 1I/0 unrecoverable error
(1) Disc Pack header verification or header parity
error.
(2) Memory address error
(3) IOP memory error
(4) IOP control error
D. Processor fault (56 Sigma 8 and 9)
E. Data error
F. Instruction error
Severity A
A. Position error
Severity E
A. Memory protect violation (40-1)
B. Privileged instruction access (40-2)
C. Nonexistent memory access (40-3)
D. Nonexistent instruction access (40-4)
E. Unidentified trap (40)

(1)

Trap 40 with none or multiple condition code
settings.



2.5.2.9

2.5.2.10

Severity E (Cont’d.)

F. Unimplemented instruction trap (41)
G. Watchdog timer runout
(1) DIO bus hang up (46-1)
(2) Memory bus hang up (46-2)
(3) Processor bus hang up (46-4)
(4) Instruction hang up (46-0 or 8)
H. Instruction exception trap (4D Sigma 8 and 9)
(1) Invalid register destination - master mode (4D-0)
(2) 1Invalid register destination - slave mode (4D-1)
(3) 1Illegal MMC configuration (4D-2)
(4) Nonexistent register block (4D-8)
(5) Intrap instruction violation (4D-C)
(6) PDF violation (4D-F)
I. CPU meméry parity trap (4C - Sigma 8 and 9)
J. CPU memory parity interrupt (57 Sigma 8 and 9)
K. Double PDF fault
L. Power failure (50, 51)
Severity F
A. System return stack fault

Error Report

All error reports consist of three lines of output. The first
line is an identification message which specifies the type

of error. The second line contains the error heading and

the third line the error data. These three lines are re-
ferred to as a basic error report.

In addition, some error reports include a listing of the busy

devices at the time of the error. This listing consists of
a heading line and one data line for each busy device.
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Error Report (Cont’d.)

Some error reports may also include an extended status report.
This report consists of a heading line followed by two lines
of eight words each. The following is an example of an error
report which includes the basic error report, the busy device
listing and the extended status report. For a complete ex-
planation of this report refer to Paragraph 2.5.3.23.

G

-=-WATCHDOG TIMER RUN OUT

SEQ IDENT HR MN SC PSW1 PSW2 STATUS 0 STATUS 1 STATUS 2 STATUS 3
00034 E4640 01 54 33 0000018D 07000008 4F040000 00000004 00140501 80000000
CTX DEV TIOR TIORU1 OP BUF- SEEK SENSE

01 02FO0
02 01F0
03 O0F2
04 0080
05 0180

00001491 90800000
00001494 10800000
00001497 10800000
00001492 10800000
0000149B 10000000

0103176E
1203117A
12034112
01031D62
01030B86

08380000
1E600000
00380E00
00180200
gooooo0cc

083A3A00
1E620200
00380E02
00180202
00000000

EXTENDED STATUS.

00140501 80E12C00 80000000 A8000000 00009000 00008000 00008000 0000C058
0840C45E 41201480 19818860 00000000 00000000 00000000 00000000 00000000

Each error report is given a sequence number which appears

under ‘*“SEQ’’ in hex.
The ¢°*‘IDENT’’ is a five digit hex number which is in the form
STTCC. Where ¢*“S’’ is the severity, ¢‘TT’’ is the trap or

interrupt which detected the error and ¢‘CC’’ is a sub-error
code or the condition code. The busy device list gives the
CTX of the specific device. The information under the head-
ing ¢‘OP BUF’’ is the transfer command. It may not be the
command pointed at by the ¢‘TIOR’’. The ¢°‘SEEK’’ is the

most recent seek value. The ¢*SENSE’’ is the result of the
last successful sense so it may not coincide with the ¢*¢SEKEK’’.
Only in the case of the errored device is the ¢*‘SENSE’’ guar-
anteed to be in step with the ¢*“SEEK’’.

2.5.3.1 New Pass

Each time a new pass is started.

-=-NEW PASS

SEQ IDENT HR MN SC CI PI SORS BLKSIZ BUFSIZ FIRSTBUF
00005 11000 00 05 19 00 05 02FO0 000030 000020 002A00.0

CI = Current cycle indicator 00 through FF.
PI = Current pass indicator 00 throuagh FF.
SORS = Current source device.



2.5.3.2 New Phase

Each time a new phase is started.
G
-=-NEW PHASE

SEQ IDENT HR MN SC
00003 11010 00 01 03

2.5.3.3 Unidentified Trap

Location X*40°’ through X¢13F’ contains XPSDs which are
entries to the trap and interrupt handlers. Most of these
handlers are inactive because the system does not have cor-
responding hardware. When a trap or interrupt occurs which
enters an inactive handler, an unidentified trap report is

issued.
The handler reports Lhe occurrence to the Auditor and then
returns control to the location specified by the PSW1.

G

-=-UNIDENTIFIED TRAP

SEQ IDENT HR MN SC PSW1 PSW2 INST
00004 E0000 00 05 12 9DOOODSF 00000000 A9862433

2.5.3.4 Memory Protect Violation

The CPU attempted to access a page whose write locks or
access protection under the map was violated.

After the report is issued, the program resumes execution at

DCIT 1
EOUV 1.

G

- =-MEMORY PROTECT VIOLATION

SEQ IDENT HR MN SC PSWI1 PSW2 INST
00003 E4010 00 30 42 10000C4A 20001400 F5AC26DC

2.5.3.5 Privileged Instruction Access

The exerciser has accessed a privileged instruction. After
the report, the program resumes execution at PSWI1.

G

-=PRIVILIDGED INSTRUCTION ACCESS

SEQ IDENT HR MN SC PSW1 PSW2 INST
0004C E4020 00 29 24 10800C53 00000000 OFOOOBDA

61



62

2.5.3.6 Nonexistent Memory Access

The CPU attempted to access out of bounds memory. After the
report, the program resumes execution at PSW1.

G

--NON-EXISTANT MEMORY ACCESS

SEQ IDENT HR MN SC PSW1 PSW2 INST
00015 E4040 00 14 59 90000B8F 07000110 E8002313

2.5.3.7 Nonexistent Instruction Access

The CPU attempted to access an undefined instruction. After
the report, the program resumes execution at PSW1.

G

=-=NON-EXISTANT INSTRUCTION ACCESS

SEQ IDENT HR MN SC PSW1 PSW2 INST
00032 E4080 00 19 21 00000026 00000000 00000000

2.5.3.8 Unimplemented Instruction Access

The CPU attempted to access an unimplemented instruction.
For example, accessing a decimal instruction when there is

no decimal unit. After the report, the program resumes exe-
cution at PSW1.

G

-=-UNIMPLEMENTED INSTRUCTION ACCESS

SEQ IDENT HR MN SC PSwW1 PSwW2 INST
00005 E4100 00 31 02 4000DED5 00000000 7740000A

2.5.3.9 Stack Limit Fault

A stack limit trap has occurred. After the report, the
program resumes execution at PSW1.

G

-=-STACK LIMIT FAULT

SEQ IDENT HR MN SC PSW1 PSW2 INST STACK1 STACK2
00048 44200 00 25 56 00000101 00000000 OB0O0O0OO18 00000000 00000000



2.5.3.10 Recoverable I/0 Error

The device interrupted and unusual end is detected at the
AIO and TIO odd register status bits 10 through 13 are reset.
The handler recovers by repositioning and then retrying the
operation. The following example is a data overrun.

--RECOVERABLE I/0 ERROR

SEQ IDENT HR MN SC AIOR TDVRU1 TIOR TIORU1 COM1 COM2
00013 05C40 00 05 38 88D80181 C8C20008 00001402 18C20008 02037804 1CO0007FC
CTX DEV TIOR TIORU1 OP BUF SEEK SENSE

01
02
03
04
05
06
07
09

02F0
01F0
O0F3
0080
0181
0102
0002
0004

00000000
000013FA
000013F0
00001400
00001402
00001408
00001409
0000140B

The following is a transmission data error.

00000000
76000 7F0
760007F0
760007F0
18C20008
760002F4
76000000
76000000

--RECOVERABLE I/0 ERROR

SEQ

CTX DEV

01
02
03
04
05

01F0
02F2
0380
0080
00EQ

IDENT HR MN SC
00028 05C40 00 25 40 00580080 40420000 0000149D 18420000 01039804 1CO007FC

TIOR
00001495
00001498
0000149B
0000149D
000014A3

TIORU1
760107FC
760002B4
76000 7EC
18420000
760004AC

AIOR

01029000
01028800
1202E000
01029800
02037800
0102A000
0103D800
09049800

OP BUF
1202F800
12030800
01031800
01039800
01038800

TDVRU1

OFBA00OO
1D260000
000F1200
00150000
00000078
00000000
00000000
00000000

SEEK
08AA0000
11630000
00651000

ooooo000A

00000006

TIOR

OFB83800
10250500
000E1002
00141202
00000000
00000000
00000000
00000000

SENSE
08A82800
11620202
00650E02
00000000
00000000

TIORU1

2.5.3.11 Unexpected I/0 Interrupt

This occurs when there is no recognition to an AIO response
after an I/0 interrupt has occurred (Refer to Paragraph
2.5.2.2) or when the device which responds to the AIO cannot
be found in the CONTROL table (Refer to Paragraph 2.5.2.3.).

--UNEXPECTED I/O INTERRUPT

SEQ IDENT HR MN SC AIOR TDVRU1 TIOR TIORU1 COoM1 COM2
00022 25C10 00 34 29 O0OOO1FFF 00000000 00001028 000001F0 404040E2 C5C5D240
CTX DEV TIOR TIORU1 OP BUF SEEK SENSE

01 O3F0 0000145F 10000000 1203FF90 03B80000 03B93900

02 01F0 20001461 1000000C 0103FFCO 00000000 05C30300

AIOR contains X*1FFF’ when there was no address recognition )
to the AIO (severity = 2) otherwise the address was not found 1in
C:1 of the CONTROL table (severity = 1).
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2.5.3.12

Software Timeout

All I/0 transfers are allowed from 2 to 20 seconds to complete
depending on the device. If a device does not interrupt in
that period of time, a software timeout occurs and the device
is halted with an HIO.

The device status will appear in two places in the error
output. The status reported on the first line is two seconds
later in time than the:status which appears in the busy de-

vice list.

without repositioning.
(Refer to Paragraph 2.5.3.17).

-=-SOFT-WARE TIME OUT

SEQ

CTX DEV
01 01F0
02 02F1
03 0381
04 0081
05 00EO-

2.5.3.13

G

IDENT HR MN SC
00049 45B00 00 36 16 000002F1 00800000 00000009 10800000 01166740 0A00002C

TIOR
00001495
00000009
0000149C
0000149D
000014A3

TIORU1
7601002C
10800000
90800000
7600002C
7600002C

AIOR

OP BUF

01040F50
1204BC30
01040F20
0CO40E60
02040E30

TDVRU1

SEEK
109B0000
0F240000
00BF1200
0000001C
00000096

AIOR contains the device address

AIO.

SIO Failure

When the SIO to transfer data is.-not accepted because the
device is busy, the handler recovers by retrying the opera-

tion without repositioning.

--5SI0 FAILURE

SEQ

CTX DEV
01 02F0
02 01F0
03 00F2
04 0080

~no Nn1I0O1
Uo

Viol

64

IDENT HR MN SC
0003E 45C20 00 14 42 00000080 04800000 00001499 90800000 0400A20C 1E000004

TIOR
00001490
00001493
00001496
00001499

0000149A

TIORU1
90800000
90800000
90800000
90800000

annnnnnn
b AVAVRAVAVAVAVAV)

ATOR

Op BUF
12060A50
01060A20
01060A70
12060A10
02060A30

TDVRU1

SEEK
07C20000
17E60000
00331200
00330C00

000000FF

TIOR

TIOR

The handler recovers by retrying the operation
This may result in position errors

SENSE
10991900
13390902
00BF1201
00000000
00000000

and is not the result of an

SENSE
07C34300
17E70700
00331201
00330C01

00000000

TIORU1

TIORU1



2.5.3.14

Unrecoverable I/0 Error

This report is issued as the result of:

(1) Memory address error bit 11 in TIORUI1.

(2) IOP memory error bit 12 in TIORUI1.

(3) 1IOP control error bit 13 in TIORUI1.

(4) Disc Pack header verification bit 1 in TDVRUI1.

The handler recovers in the following manner:

(1) If the controller has not had all of its surface keyed,
the command string is rebuilt but the same position

and buffer are used.

(2) If the controller has been keyed, the command string is
rebuilt and a new position and buffer are used.

G

=-=-UNRECOVERABLE I/0 ERROR

SEQ IDENT HR MN SC AIOR TDVRU1 TIOR TIORU1 COM1 COoM2

00006 85CA0 00 06 52 00080380 6EC40000 0000149A 18000000 0300A068 2C000004

CTX DEV TIOR TIORU1 OP BUF SEEK SENSE

01 01F0 00000000 00000000 O0106E800 094C0000 094E4EO00

02 02F0 00000009 10800000 01021800 01F60000 02520200

03 0380 0000149A 18000000 0106F000 00050C00 80000000

04 0080 0000149D 76000494 01072800 00000021 00000000

05 O00EO 000014A3 760001EC 02079000 00000001 00000000

2.5.3.15 Data Error
During all passes except pass 5, the CPU is used to check
the buffer data. Paragraph 2.4.5.2.1 explains how the buffers
are organized and how they are tested.
This error report is issued when the sum of the two data
blocks in the buffer are not equal or when the residual is
incorrect. When either of the above happens, a routine is
entered that systematically tests each byte in the buffer
and identifies the first failure and the number of subsequent
failures. After the report, the buffer status byte is set to
‘‘buffer must be refreshed’’ (bit 4).

G

-=-DATA ERROR

SEQ IDENT HR MN SC CTX DEV BUFADD ERRADD ISSBMIC(O0 COUNT POSITION

00005 88000 00 02 57 000202F0 012800.0 012891.0 O01E90000 00003 01F60000
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2.5.3.15

2.5.3.16

66

Data Error (Cont’d.)

CTX = Control table index of buffer’s last user.
DEV = Device address of buffer’s last user.
ERRADD = Byte address of first erroneous data byte.
IS = What the error byte is.

SB = What the error byte should be.

MI = First modifier or buffer.

Cco = Bﬁffers constant.

COUNT = Number of errors found in buffer.

POSITION

]

Last surface position the buffer was
transferred to or from.

Instruction Error

An instruction error report can only occur during pass 5
under the conditions specified in Paragraph 2.4.5.2.2.

The error report uses the extended status in the following
manner as a function of the instruction descriptor in the
report.

(1) The first line which is the first eight words contains
the buffer’s data block regardless of the instruction
descriptor.

(2) The second line first four words are the register
results of the complementary instruction. The second
four words are the results of the primary instruction.
This applies to all instruction descriptors except for
the byte instruction.

(3) The second line for the EBS (63) and the TBS(41): the
first 2 words are the register results. The second 2
words are the destination results. The third 2 words
are the initial source and the last 2 words are the
initial destination.

(4) The second line for the TTBS(40) is the same as the
other byte string instructions except the second 2 words
are the register results (same as first 2 words).



ro

.5.3.16 Instruction Error (Cont’d.)

(5) The second line for the MBS/CBS(60/61) is the same as
the other byte string instructions except the last two
words are the original contents of the registers.

~

O
-=-INSTRUCTION ERROR
SEQ IDENT HR MN SC IN1 INZ BUFADD
00012 38010 00 29 35 79007800 004B00.0
EXTENDED STATUS.
02938841 60940385 38182901 3535310D 05522318 50145408 35871230 39393200
82938841 60940385 38182901 3535310D 08461160 11085793 74054131 7474630D

IN1 = Primary instruction
IN2 = Complementary instruction
2.5.3.17 Position Error
All the multi-unit controller’s test modules check the buffer
header after a read is completed. P71 through P4 is compared
with the appropriate controller’s C:5 (SEEK). When they are
not equal, a position error report is issued.
When the operator types RUN, the same operation is retried.
If it fails again, the position is incremented by the proper
amount, according to the pass, and the next position is tried.
The operator may override the position error output by
setting Bit 1 (X¢40°’) in SM of the SYSTEM table.
G

--POSITION ERROR

SEQ IDENT HR MN SC CTX DFV SEEK SENSE POSITION BUFFER
00047 A5C00 00 14 46 00050180 000000D9 00000000 000000D5 009200.0
CTX DEV TIOR TIORU1 OP BUF SEEK SENSE

01 02F0
02 01FO0
03 00F3
04 0080
05 0180
06 0102
07 0002
09 0004

00000000
000013FA
000013FD
00001400
00001402
00001408
00001409
0000140B

00000000
76000550
760007FC
76000548
10000000
76000000
76000000
76000078

0101C800
1201E000
01020800
12021800
0C024800
01042800
01025800
0904B800

16C60000
08B30000
00780000
007A1200
000000D9
00000000
00000000
00000000

16C44400
08B50500
00771202
007A1202
00000000
00000000
00000000
00000000
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2.5.3.17 Position Error (Cont’d.)

This is an example of a Mag Tape position error.
SEEK The Seek address in C:5.

SENSE The result of the most recent SENSE (for RADs
and Packs only).

POSITIONS The contents of the buffer’s header P1 through
P4.

2.5.3.18 I/0 Memory Parity

When an I/0 device reports a transmission memory error (bit
10 of TIORU1), the IOP has detected a memory parity error
while accessing memory for the device.

G

--I/0-MEMORY PARITY

SEQ IDENT HR MN SC PSW1 PSwW2 STATUS 0 STATUS 1 STATUS 2 STATUS 3
00067 85C80 01 41 20 10400C27 00000010 000201F0 000225CB 00000C76 2100003D
CTX DEV TIOR TIORU1 OP BUF SEEK SENSE

01 03F0 00001467 90800000 1201DD7D 1E820000 1E890900
02 01F0 00001469 18220C0C 010225CB 13880000 138B0500
03 0081 0000146B 76001816 0201C563 00000069 00000000

STATUS 0 Device address reporting the parity.

STATUS 1 Byte address of buffer in which the parity is
detected.

STATUS 2 Word address of parity location.

STATUS 3 Contents of parity location.

2.5.3.19 CPU Memory Parity Interrupt

This is a Sigma 8,9 error report. This is the result of a
X¢57° interrupt - (MFI) which is caused by memory overheat

or bus check fault detected at the memory. MFI is also
issued when a memory parity trap occurs, but the trap handler
clears MFI to avoid a duplicate error report. This report is
similar to the CPU memory parity trap report (Refer to Para-
graph 2.5.3.21).

The MFI handler polls the busy device and then polls the
memories via the LMS and clears the memory status registers.
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2.5.3.19 CPU Memory Parity Interrupt (Cont’d.)

After entering the Auditor to report the error, the program
resumes execution from the point of the interruption (PSW1

and PSW2).
G
-=CPU-MEMORY PARITY INTERRUPT
SEQ IDENT HR MN SC PSW1 PSW2 STATUS 0 STATUS 1 STATUS 2 STATUS 3

00066 E5700 01 40 35 20000B5E 07000010 44050100 94C00000 0000000C 40C5D9D9
CTX DEV TIOR TIORU1 OP BUF SEEK SENSE

01 03r0 00000000 00000000 1201DD7D 1E820000 1E890900

02 01F0 00001469 98220C0C 010225CB 13880000 13870700

03 0081 0000146B 7600075F 0200EC79 00000068 00000000

STATUS 0 through STATUS 2 are the contents of the memory
status word 0 through 2. STATUS 2 is altered for inter-
leaving thus is the physical address that failed. STATUS 3
is the contents of the failing location.

2.5.3.20 CPU Memory Parity

This report is issued only for a Sigma 5, 6, or 7 and is a
result of an interrupt to location 56.

The interrupt 56 handler searches memory for a parity error.

It clears the first error found by restoring the contents of

that location. Then it counts the number of remaining errors
in core.

G
-=-CPU-MEMORY PARITY

SEQ IDENT HR MN SC PSW1 PSW2 STATUS 0 STATUS 1 STATUS 2 STATUS 3
00005 85600 00 04 33 60000B56 00000000 00000001 00000000 04016061 FAFBFAFA
CTX DEV TIOR TIORU1 OP BUF SEEK SENSE

01 02E0 00001490 90800000 0105E000 05930000 05950500
02 02F0 00001493 90800000 0105F800 00460000 004COCO00
03 00EO 00001496 90800000 1205E800 00540000 005A0A00
04 0002 00001244 10800000 01016000 00000000 00000000
06 0004 00001498 90000000 09017000 00000000 00000000

STATUS 0 = Number of paritys found (in hex).
STATUS 1 = Will always contain a zero.
STATUS 2 = Byte 0 contains the fault status. The rest of

the word contains the word address of the first
location with a parity. If no parity can be
found, the last location +1 will appear.

STATUS 3 = The contents of the address in STATUS 2 when
an error is found. ‘
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2.5.3.21

G

CPU - Memory Parity Trap

This report is used for a Sigma 8 or 9 only and is the result
of a trap to location X¢4C’.

When the 4C handler is entered,
count subsequent 4C errors and report them under the double
PDF report (Refer to Paragraph 2.5.3.25) while retaining the
original environment.
then the memory via the LMS instruction and clears the memory

status register of the errored memory.

avoid a redundant error report.

the program resumes execution from the location specified by
the PSWs.

--CPU-MEMORY PARITY TRAP

SEQ

CTX DEV
01 02F0
02 01F0
03 0081
05 0102
06 0002

2.5.3.22

G

--PROCESSOR FAULT
SEQ IDENT HR MN SC

IDENT- HR MN SC

TIOR

00001490 90800000
00001493 10800000
00001496 10800000
0000149D 10800000
00001244 90800000

TIORU1

PSW1

Op BUF
120252E9
12032971
0100A5D9
0101E7A5
010394B5

PSW2

SEEK
16110000
05400000
006EOE00
00000000
00000000

a diversion is set which will

The handler polls the busy devices and

MFI is also reset to

After the error is reported,

STATUS 0 STATUS 1
000C1 E4C00 00 35 10 2000072F 07000008 08080400 94C00000

SENSE
162C2C00
05630300
006E1203
00000000
00000000

STATUS 2 STATUS 3
00000020 000Q07FFC

STATUS 0 through STATUS 2 are the contents of
status word 0 through 2. STATUS 2 is altered
physical address (interleaving). STATUS 3 is

the memory
to reflect
the contents

of the address in STATUS 2.

Processor Fault

This is a Sigma 8 or 9 report and is the result of an inter-
rupt to location 56 which points to the PFI handler.

When the handler is entered, the devices are polled and then
the processors are polled via the POLR instructions.

After the report is issued, the program resumes execution
from the location specified by the PSWs.

PSW1

PSW2

STATUS 0 STATUS 1 STATUS 2 STATUS 3

00008 A5680 00 06 32 E0000882 07000000 00000000 40000100 00000040 00000000

CTX DEV
01 02F0
02 01FO0
03 OOF3
04 0080
05 0181

TIOR
00001490
00001493
00001496
00001499
0000149A

TIORU1
90800000
90800000
90800000
10800000
90000000

OP BUF
01011800
12011000
12014000
01010800
0C013000

SEEK
1AAE0000
0B930000
00571200
00BA00OO
0000000A

SENSE
1AB03000
0B950500
00571202
00420802
00000000



2.5.3.22 Processor Fault (Cont’d.)

STATUS 0 and STATUS 3 are always set to zero. STATUS 1 byte
0 contains the condition codes after the POLR is issued and
rest of the word contains the IOP address. STATUS 2 is the
status received as a result of POLR.

2.5.3.23 Watchdog Timer Runout

When a watchdog timer trap occurs, two types of error reports
and subsequent recovery occurs.

(1) If the CPU is a Sigma 8 or 9 and the instruction that
initiates the trap is a TIO, SIO, HIO or TDV instruc-
tion, the WDT handler will retrieve the IOP maintenance
interface display groups via the appropriate read directs
and then issue a reset IO to that IOPs CCU. The groups
are displayed in the extended status portion of the error
report in the following manner for MIOPs.

next four words are the subchannel information (lower
FAM and upper FAM) for the device which cause the trap
(effective add). The last eight words are groups 8
through F if the device is on Channel A or groups 10
through 17 if on Channel B.

The first four words are group 0 through group 3. The

For RIOPs both lines are group 0 through 6.

G

--WATCHDOG TIMER RUN OUT

SEQ IDENT HR MN SC PSW1 PSW2 STATUS 0 STATUS 1 STATUS 2 STATUS 3
00014 E4640 00 13 31 0000018D 07000008 4F040000 000001F0 80000010 88BS5O0FOC
CTX DEV TIOR TIORU1 OP BUF SEEK SENSE

01 03F0 0000145F 90800000 12036DEO OE900000 0E911100

02 01F0 00001460 10000002 12036EA0 05C40000 05C30300

EXTENDED STATUS.

00000020 COA2F41F 19818000 00000000 0700A308 88002C00 O7009EEC 88200002
80000010 88B50EO0C FO00A308 D4202C00 00000000 00000000 00008000 00008000

STATUS 0 contains the instruction that trapped.

STATUS 1 contains the instruction effective address.

STATUS 2 contains group 0, group 8 or group 10 as per the
above explanation.

STATUS 3 contains group 1, group 9 or group 11 as per the
above explanation.
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2.5.3.23 Watchdog Timer Runout (Cont’d.)

This report will always have an IDENT of E4640. The reset
I/0 will halt all the devices on Channel A and Channel B of
the affected IOP.

(2) 1If the CPU is a Sigma 5, 6 or 7 or if the instruction
that caused the trap is not a TIO, SIO, HIO or TDV, the
WDT handler will not issue a reset I/0 and will not re-
trieve and report the maintenance interface display

groups.

G

-=-WATCHDOG TIMER RUN OUT

SEQ IDENT HR MN SC PSW1 PSW2 STATUS 0 STATUS 1 STATUS 2 STATUS 3
00021 E4640 00 33 57 00000749 07000008 6E400000 00000000 00000000 00000000
CTX DEV TIOR TIORU1 OP BUF SEEK SENSE

01 O03F0 00000000 00000000 1203FF90 03B80000 03B93900
02 01F0 20001461 1000000C O0103FFCO 00000000 05C30300

STATUS 0 and STATUS 1 are the same as case 1.

STATUS 2 and STATUS 3 will always be zero.

This report can have the following IDENTS:

(1) E4600 Sigma 5,6 or 7 or Sigma 8,9 instruction
aborted. :

(2) E4610 Sigma 8,9 instruction completed success-
fully.

(3) E4620 Sigma 8, 9 memory bus hang up.

(4) E4640 Sigma 8,9 AIO instruction caused the
trap.

(5) E4680 Sigma 8,9 DIO bus hang up.

If the IOP of the error reporting device (the LOG device)
becomes hung and cannot be reset under program control, the
system will appear to hang in a loop. The operator should
set Sense Switch 1. If the loop tightens near location
X¢4B0’ he may take it out of RUN, depress the IO reset, reset
Sense Switch 1 and put the CPU back in RUN. This should re-
sult in a double PDF error report being issued (Refer to

Paragraph 2.5.3.25). If this does not work, depress the
system reset.
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2.5.3.24

G

Instruction Exception Trap

This is a Sigma 8 and 9 report and is the result of a trap
to location X¢4D’. The 4D handler clears PDF and then re-
ports the occurrence. After the error is reported, the pro-
gram resumes execution at the location specified by the PSWs.

-=-INSTRUCTION EXCEPTION TRAP
SEQ IDENT HR MN SC PSW1 PSW2 INST
00003 E4D0O0 00 01 01 20000E4A 00000000 66D0242E

2.5.3.25

G

Double PDF Fault

If a X¢“46° trap occurs while the CPU is still accessing the
X¢46°* (watchdog timer) trap handler or if a X¢4C’ trap occurs
while the CPU is still accessing the X‘4C’ (memory parity)
trap handler, a double PDF report occurs.

Upon entering either the 46 or 4C trap, a diversion is set

up. When the diversion handler is entered, this report is

issued, and the program resumes execution from the location
specified by the PSWs.

--DOUBLE PDF FAULT
SEQ IDENT HR MN SC PSW1 PSW2 STATUS 0 STATUS 1 STATUS 2 STATUS 3
00029 E2000 01 54 32 00000576 07000008 4D8EO0OOO 000001F0 O00E4640 000E4640

2.5.3.26

STATUS 0 contains the instruction that cuased the second
trap.

STATUS 1 contains the effective address of the instruction.
STATUS 2 contains the IDENT of the first trap.

STATUS 3 contains the IDENT of the second or current trap.

Power Failure

When a power OFF interrupt occurs, location X¢51°’ is accessed.
The 51 handler halts and records all the busy devices and
saves the environment then enters a wait state.

When a power ON interrupt occurs, location X¢50° is accessed.
The 50 handler sets up a time wait of approximately 30 sec-
onds. Then it reinitializes the interrupts, issues the
power failure report and resumes program execution at the
location specified by the PSWs.
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2.5.3.26 Power Failure (Cont’d.)

The devices will all ‘‘software time out’’. The mag tapes
will be in manual.

G

--POWER FAILURE

SEQ IDENT HR MN SC PSW1 PSW2

0003F E5100 00 15 10 20000BE7 07000000

CTX DEV TIOR TIORU1 OP BUF SEEK SENSE
01 02F0 0000148F 76010000 0102C4B0 13490000 13474700
02 01F0 00001492 76800000 0102C4CO 006A0000 00690900
03 00F2 00001495 76000000 0102C510 008B0400 008B0201
04 0080 00001498 7600000C 1202C530 008AOAO00 008A0801
05 0180 00000000 00000000 0102C640 00000060 00000000

2.5.3.27 System Register Stack Fault

All trap and interrupt handlers must save the environment
upon entry and restore it upon exit. The environment con-
sists of:

(1) The current registers.
(2) The current program status doubleword.

There is a register stack which is used for this purpose.
When the stack becomes out of balance, this report is issued.

After the report is issued, the program is reinitialized
and the current pass restarted.

G

-=-SYSTEM REGISTER STACK FAULT

SEQ IDENT HR MN SC PSW1 PSW2 STATUS 0 STATUS 1 STATUS 2 STATUS 3
00029 F42F0 00 19 18 00000026 00000000 O000E4080 000E4080 000E4080 00004B00

STATUS 0 through STATUS 3 contains the IDENT of the last four
traps or interrupts in inverse chronological order with
STATUS 0 containing the most recent.

The register stacks are located at X¢2520°. The return
stacks are located at X*¢2560°.

74



APPENDIX

System Exerciser Program Layout

Location
2A - 3F
40 - 13F
140 - 1B1
iB2 - 1FF
200 - 240
241 - 379
37A - 3F1
3F2 - 451
452 - 4B9
4BA - 4F1
4F2 - 519
51A - 563
564 - 71F
720 - AC1l
AC2 - B47
B48 - BE9
BEA - FOF
F10 - 26CB
26CC - 27CF
27D0 - 2A5C
2B00 - 2FFF

Contents

Base device boot loader.

XPSDs.

Initialization program.

Patch area.

Environmental save and restore - PUSH & PULLS.

AUDITOR-LOGGER & BASE DRIVER (Base device
handler).

Trap 40, 41, 42, 43, 44, 45, 48, 49, 4A and
interrupt 88, 59, 5A and 5D handlers.

CAL4 handlers (4B).
Watchdog timer trap handler (46).
Memory parity trap handler (4C).

Instruction exception trap (4D) and power
ON (50) and OFF (51) interrupt handlers.

56 and 57 interrupt handlers.
Real time clock supervisor (5B) handler.

AIO or I/0O interrupt (5C) handler plus the
I/0 test modules.

I/0 test module Auditor interface routines.

Buffer return & distribute routine (PUTBUF &
GETBUF) .

Buffer tester.
Communication control package and the abstract.

Error file.

Control, IOP, Interrupt and Configuration tables,

COMMAP.

Configurator.
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List of Directives

22.
23.
24.

25.

ABSTRACT, Q1

AIO

BOOT, Q1

BRANCH, Q1

COMPARE,DESTINATION, Q1, Q2, Q3
CONFIGURE

DESELECT, Q1, Q2

DISPLAY, DESTINATION, Q1, Q2
ERRORS, Q1, Q2, Q3

EXPLAIN, DESTINATION, Q1

HALT

HIO, Q1, Q2, Q3

READ, Q1, Q2, Q3

PRINT, DESTINATION, Q1, Q2, Q3
REDUMP, Q1

RELOAD, Q1

REPLACE, DESTINATION, Q1, Q2
RUN

SELECT, Q1, Q2

SEARCH, DESTINATION, Q1, Q2, Q3
SIO, Q1, Q2, Q3

SNAP, Q1, Q2, Q3

SPREAD, DESTINATION, Q1, Q2, Q3
START, Q1, Q2

STORE, DESTINATION, Q1, Q2



3.3

List of Directives (Cont’4d.)

26. SWITCH, Q1
27. TIO, Q1, Q2, Q3
28. TDV, Q1, Q2, Q3
29. UNSNAP
30. WRITE, Q1, Q2, Q3
List of Destinations
1. BYTES
2. COCLINE
3. CONTROL
4. ELEMENT
5. 1IOP
6. MEMORY
7. OPERATOR
8. PARAMETER
9. REGISTER
10. STATUS
11. SYSTEM
12. TIME
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3.4 I/0 Status Responses
3.4.1 AIO/TDV Status Response
BIT TDV AIO
DISK STORAGE MODEL NUMBER 7242-43-44-46-47
0 Data overrun Data overrun
1 Flaw mark
2 Sector unavailable Unassigned (set to zero)
3 Unassigned (set to zero) :
4 Header verification error Device interrupt
5 On cylinder On cylinder
6 Seek timeout error Seek timeout error
7 Header parity error Unassigned

RAD STORAGE MODEL NUMBER

7201-02-03-04-31-32-11-12

0 Data overrun Data overrun
1 Unassigned (set to zero) Unassigned (set to zero)
2 Sector unavailable Sector unavailable
3 Write protect violation Write protect violation
4
5
6 Unassigned (set to zero) Unassigned (set to zero)
7

MAG TAPE MODEL NUMBER 7320-21-22-23-61-62-65-71-72-74
0 Data overrun Data overrun
1 Write permitted Device end
2 Write protect violation erron Write protect violation error
3 End of file End of file
4 | Unassigned (set to zero) @
5 Load point
6 End of tape Unassigned (set to zero)
7 Rewind on-1line
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For 7361-62-65-71-72-74 only;
‘*noncorrectable read error’’

for remaining models, Bit 4 is
for both TDV and AIO




3.4.1 AIO/TDV Status Response (Cont’d.)
BIT TDV AIO
LINE PRINTER MODEL NUMBER 7440-45-50
0 Unassigned (set to zero) Unassigned (set to zero)
1 | Print fault ® Data transmission complete
2 Paper low
3 Top of page
4 Paper moving
5 Paper runaway Unassigned (set to zero)
6 | Unassigned ©
7 (set to zero) ©

KEYBOARD/PRINTER MODEL NUMBER 7012-14-20-21-8091-92

0
1 1Unassigned (set to zero)
2 )
3 Reader, manual mode (SR)
4 YOff-line (ASR) Unassigned (set to zero)
5
6 |pUnassigned (set to zero)
7 |
PAPER TAPE SYSTEM MODEL NUMBER 7060
0 Rate error
1 Punch, tape low
2 Punch, manual mode
3 Reader, manual mode (No status for AIO)
4 (set to zero)
5 ,
6 Unassigned (set to zero)
”
For 7440 and 7445 only: ‘‘type line in odd sector’’ on 7450. At
present time not used or connected.
© ¢‘Print order expected’’ on 7450.
® ¢‘Maintenance panel used’’ on 7450.
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3.4.1 AIO/TDV Status Response (Cont*d.)

BIT TDV AIO

CARD READER MODEL NUMBER 7120-21-22-40
0 Data overrun Data overrun
1 3
2
3
4 |fUnassigned (set to zero) F  Unassigned (set to zero)
5
6
7 ’ . p

CARD PUNCH MODEL NUMBER 7160-65

0 Rate error Rate error
1 Unassigned (set to zero) ) ®
2 | Read check ®
3 Parity error :
4 Row 15 (RC15) p Unassigned (set to zero)
5 Test switch on
6
7 }Unassigned (set to zero) J ©

® ‘¢Data transmission complete’’ for 7165.
® “‘Punch error’’ or ‘‘read check’’ for 7165.

@ ‘‘Interrupt call’’ for 7165.
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3.4.2

TIO Status Response

jord into register R

cC

0000

0000 0000 Current Command Address

15 16 31

Word into register Rul

Status Byte Count

CcC

15 16 31

Condition codes

Condition code settings:

12 3

0 0 -

4

Result of TIO

I/0 address recognized and acceptable SIO is currently
possible.

I/0 address recognized but acceptable SIO is not cur-
rently possible.

Busy SIOP or controller busy with another device.

I/0 address not recognized.
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3.4.2 TIO Status Response (Cont’d.)

Status:

Position and State in Register Rul

Device Status
Byte
23 4567

o
-

| |
] | mm00 |
|l 1l mO0-20
|
l
1
|
|

|

I

I

|

I
| =m0 0O |
| o0

I

Device Status
Byte

82

Operational
Byte
9 10 11 12

Operational
Byte
9 10 11 12

-_—
1
1
l

Status

13 14 15

Status

13 14 15

Significance for SIO, HIO and
TIO

Interrupt pending
Device ready

Device not operational
Device unavailable
Device busy

Device manual

Device automatic

Device unusual end

Device controller ready

Device controller not operational
Device controller unavailable
Device controller busy

Unassigned

Incorrect length
Transmission data error
Transmission memory error
Memory address error

IOP memory error
IOP control error
IOP halt

Selector IOP busy

Significance for AIO

Incorrect length
Transmission data error

" Zero byte count interrupt

Channel end interrupt

Unusual end interrupt

]Unassigned



3.4.3 RIOP Display Status
MI:CONTROL
012345678910111213141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
REFERENCE ADDRESS
wp |* 6D R X
Aoo010 rMI:ADDRESS % GROUP
WRITE MI:GROUPO/CONT jo 0O
MI:GROUP1/CONT ——{0 0 1
MI:GROUP2/CONT —0 1 0
-~ N MI:GROUP3/CONT ——— 0 1 1
o L
r A
00 R 31
MI:GROUPO/CONT MI:GROUP1/CONT MI:GROUP2/CONT MI:GROUP3/CONT
00 | TESTMODE1 ‘
01 | TESTMODE2
02 | TESTMODES
03 | TESTMODE4
04 | MI:POWERLO | e
05 | MI:POWERHI | e
06 | MI:DVT SET ST:ZBCi
07 | MI:DVO SET ST:MAE
08 | MI:CLOCKLO SEND NL32
09 | MI:CLOCKHI SEND NM32
10 SET MPE
1 SET PE:D
12 SET ST:RATER
13 SET ST:SUN
14 SET ST:wWPV
| 15 SET ST:SPM
!y e SETST:INL
7y e SET ST:1OPH
18 MI:PHOO/STOP SET ST:BTE
19 MI:PHO1/STOP SET ST:HCE
20 MI:PHO2/STOP
21 MI:PHO3/STOP
22 MI:PH04/STOP
23 MI:PHO5/STOP
24 Mi:PH10/STOP1
25 MI:PH10/STOP2
26 MI:PH11/STOP
27 MIi:PH12/STOP
28 MI:DATA/STOP
29 MI:TS/STEP MI:SYNC
30 MI:TI/STEP MI:PHASE/STOP/CL
31 MI:TR/STEP MI:RESET

RIOP MAINTENANCE INSTRUCTION FORMATS




RIOP Display Status (Cont’d.)

MI:DISPLAY
012345678910111213 141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
REFERENCE ADDRESS
RD . 6C R X b
0010 MI:ADDRESS | STEP | GROUP

READ 00 |00 0}— MI:GROUPO

MI:TS/STEP/CL— 0 1 |0 0 1 }— MI:GROUP1

METI/STEP/CL— 1 0 | 0 1 0 — MI:GROUP2

MI:TR/STEP/CL—] 1 1 [ 0 1 1 }— MI:GROUP3

1 0 0 — MI:GROUP4

1 0 1}— MI:GROUP5

1 1 0 }— MI:GROUP6

00 R 31|

M1:GROUPO MI:GROUP1 MI:GROUP2 | MI:GROUP3 | MI:GROUP4 | MI:GROUPS | Mi:GROUP6
00 | PHOO TESTMODET1 MAR BPA R:LO KAO MO0
01| PHO1 TESTMODE2 MDR BPB R:L1 KA1 MO1
02 | PHO2 TESTMODE3 MAE BFC R:L2 KA2 MO2
03 | PHO3 TESTMODE4 MQ:D BPD R:L3 KA3 MO03
04 | PHO4 MI:POWERLO MPE:R MBPA R:LWO KA4 MO04
05 | PHO5 MI:POWERHI MPE MBPB R:LW1 KAS MO05
06 { PH10 MI:DVT MSTART MBPC R:LW2 KA6 MO06
07 | PH11 MI:DVO MBUSY MBPD R:LW3 KA7 MO7
08 | PH12 M1:CLOCKLO M32:D HBPA R:LRO KBO Mo8
09 | PH20 MI:CLOCKHI NL32 HBPB R:LR1 KB1 M09
10 | PH30 MPE NL10 HBPC R:LR2 KB2 M10
11 | M:DATA MPE:R NL11 HBPD R:LR3 KB3 M11
12 | M:N ST:RATER NL12 IBPA R:KO KB4 M12
13 | PBFNCO ST:SUN NL13 IBPB R:K1 KB5 M13
14 | PBFNC1 ST:WPV NL14 IBPC R:K2 KB6 M14
15 | PBFNC2 ST:SPM NL15 IBPD R:K3 KB7 M15
16 | BUSY ST:INL NL16 R:K4 KCco M16
A f— ST:IOPH NL17 RES KC1 M17
{[: ] pp— MI:PHO0/STOP NL18 RF8 KC2 M18
19 | e Mi:PHO1/STOP NL19 RGS KC3 M19
20 MI:PH02/STOP NL20 RAS KC4 M20
21 M1:PHO3/STOP NL21 RBS KC5 M21
22 M1:PHO4/STOP NL22 RC8 KC6 M22
23 MI:PHO5/STOP NL23 RD8 KC7 M23
24 | ORDREAD MI:PH10/STOP/1 NL24 MFULL JAS KDO M24
25 | ORDWRITE M1:PH10/STOP2 NL25 HFULL JBs KD1 M25
26 | ORDSEEK M1:PH11/STOP NL26 IFULL Jcs KD2 M26
27 | ORDSENSE MI:PH12/STOP NL27 JFULL/M JD8 KD3 M27
28 | ORDCHWRT M!:DATA/STOP NL28 KFULL/2 KA8 KD4 M28
29 | ORDRELEASE | MI:TS/STEP (N7 I — KBS KD5 M29
30 | orRD3 M1:TI/STEP NL30 BCZ KC8 KD6 M30
31 | ORD7 MI: TR/STEP NL31 (BC=>4) KDS8 KD7 M31
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MS. CHANNEL
© > ® > w | > |® | » w > w > @ > | » v E : %
- o - [ - =) - © - [=] - =] - [=] - [=] o [=] o >0l |© 'g'
I - - N I A | - | ~ l - I - ° o ° 83| 2 =
- - - - - - - - (=] o o o o =) [=) (=] [=] o o onCc| Im ?; Ll
- - - - = o o | o - - - - 1) ) < =) - ) ) 2719 H
- - ) o - - o o - ) o - - o =) o - =) ® o [
s|x B
FAMP1 A0 ED:R PHI CCUN1 NRGA-1 DWAT1 > &1
FAMP2 Al BM:R/1 PHOO CCUN2 NR3B-1 LX21 2113 §
FAMP3 A2 FSL:R PHO1-3 CCUN3 MXJA LxFamM-A | B 1|2 E
FAMP4 A3 DX4:R/1-1 | PHO2-1 NCPUNO MX.JB Lxravs | 813 » =
FAMP5 A4 RS:R PHO4 NCPUN1 MX 3 LXFNC g S
FAMP6E A5 SC:R/1 PHO5 — CONNECT P:MWO:R 3 =
AB FS:R PHO6 CCUND CONNECT-B P:MW1:R 8 =
A7 RSA:R PHO7-1 DLSTOP/1 P:MW2:R = x|
I DC | cA00[ BAOO | ED:R PHO8-1 NCLKMGHI | MAR P:MW3:R = 2
TDE SIL__| CAO1 | BAO1 | ES:R PHO9 MAE/CCU P:L32:D 3 °_l&
TME HTE | CA02| BAD2 | NPR1 PH10 PB:ADRSO | MDR P:L10:D o1 & ]
MAE SK | CAD3| BAO3 | NPR2 PH11 PB:ADRS1 P:MQ:R P:L11:D =1 Iz 3 5
TOPME | BK | CAO4 | BAG4 | OVRLAP | PH12 PB:ADRS2 | P:MUWS:R P:L12:D 2] 58
TOPCNE | — CAO5 | BAD5 | FIN FNC-1 PB:ADRS3 | DWAT2 P:L13:D o o ©
IOPHLT | CM | CAO6 | BAD6 WCF PB:ADRS4 | TSPW/1 P:L14:D N c S
BCF - CAO07 | BAO7 | NWI LSE MATCH/IOP_| TMPW P:L15:D a 2 IS
MS/ED: R MS/PHFS MS/DDO: R | MS/DBO:R | DC BCo0 [ caos| BAOB | ORD LSM MATCH/CPU | SNAPTP1 P:L16:D > > [Bj
MS/ES:R MS/PHRS MS/DD1:R | MS/DB1:R | 1ZBC BCO1 | CA09| BAO9 | OUT TORD PB:FNCO SNAPTP2 P:L17:D N g (&l
MS/CSL MS/PHFSL MS/DD2:R | MS/DB2:R | CC BCO2 | CA10| BA10 | NIER EH PB:FNC1 SNAPTP3 P:L18:D 2 % [%
MS/DAP:D | MS/PHSRV MS/DD3:R | MS/DB3:R | ICE Bco3 | cA11] BA11 | 108 SELECT PB:FNC2 MI/GNDM31 P:L19:D 3 g |8
MS/PC: R MS/PHIO MS/DD4:R | MS/DB4:R | HTE BCO4 | CA12] BA12 | IOEVEN-08 | CONNECT | IRO MI/GNDCFAM37 | P:L20:D S B
MS/ONLINE | AVO:R MS/DD5:R | MS/DBS:R | IUE BCO5 | CA13| BA13 | JEVEN CCURQ IR MI/CNT/EN P:L21:D ] > o b
MS/IER MS/AVO:D MS/DD6:R | MS/DB6:R | SIL BCO6 | CA14| BA14 | DX2:R DWA 1R2 SNAPMODE P:L22:D N o?%_&#
MS/CIL MS/SERVICON | MS/DD7:R | MS/DB7:R | SK BCO7 | CA15] BA1S - SWREQOUT | IR3 MICDH P:L23:D A 2923
MS/SIOU MS/CON MS/DCO:R | MS/DAO:R | A4 BCO8 | CA16| BA16 | ZBC PRL1 PFi/1 MIC P:L24:D X 5‘375-
MS/TIO:R MS/UNE MS/DC1:R | MS/DA1:R | A5 BCO9 | CA17| BA17 | CCF PRL2 IRA MIC2 P:L25:D g [© B
MS/TDV:R | MS/DATA MS/DC2:R | MS/DA2:R | A6 BC10 | cA18| BA18 | BCF FNDASC:D | IRB MIC3 P:L26:D 8
MS/HIOU MS/IN MS/DC3:R | MS/DA3:R | A7 BC11 [ cA19] BA19 INH CNST SNAPGPAO P:L27:D N
MS/AIO:R MS/DCBUSY MS/DC4:R | MS/DA4:R | — BC12 [ CA20[ BA20 | cCi AP PR/OUT SNAPGPA1 P:128:D S
MS/ASC:R MS/CCH MS/DC5:R | MS/DAS:R | ZBCI BCc13 | — BA21 | cc2 AE NCOND1 SNAPGPA2 P:L29:D 8
MS/RSA:R__ | Ms/Dx4:D MS/DC6:R | MS/DA6:R | CEI BC14 | ccF | BA22 | cc3 NDLEN NCOND?2 SNAPGPA3 P:L30:D «
MS/FS:R MS/ORD7 MS/DC7:R | MS/DA7:R | UEI BC15 | -- BA23 - NENA COND3 SNAPGPA4 P:L31:D Y
- r
E % E % —c-ncuo@ O —c;mmg»g—l—woomg E (..231
S 8 " 223 %3 83 F2Es3881zp.33% [ 1
b F52%g 88 oqndgaMmeRoSds |5
s B8eEs B8 szHop#ZzO@EBEZ I
G @ 28752 8z 2Iep98%0%8o2uzz
csaim 43 5232583®825AS5
RIS2A 23 Z8XC25cza028R°
Tgymy mY SOTPEax4=2TeLT
%80 %o U‘”gcaggi momor T3
zR8z <3 m2883Toifozatd
e mEz32 3 mepmi2z2o5das
v g»o*= 2 EIRIMCEn0do
29F SH H3 Z3FJEEA
m 7Ty ofPromM<<
o mP 3
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3.4.5 Memory Status
o
2
8| READ STATUSO READ STATUS 1 READ STATUS 2
S| PARITYBIT ~ | PARITY BIT I PARITY BIT
— ™ _— - -
51 PORT 12 -5 o p—
8| PORT 1 e 8 —
&| PorT 10
2| PORT 9 N S
& | PoRT 8 N
Q1 PORT 7
Q| PORT 6
& | PORT 5 . 1 .
| PORT ) B @ _
w <
o PoRT 3 o r 3
~| PORT 2 82
wi
Q| PORT 1 e I ; ul
@| FASTPORTOR 0 - &
M4 g =
© Clock Margin 4 o Z
Early DR POK =
cM3 w O
~ Clock Margin 3 L~ >0 ~ _
- Late Strobe 5 &
cm2 i
© Clock Margin 2 © r = e
v | Early Sense Strobe © w =
CcMm1 -
91 Bank Number L.S.B. Ctock Margin 1
Late Write Half Cycle
CMO
¥ | Bank Number M.S.B. Clock Margin 0
Early Write Half Cycle
™ 1 Last Parity Bit Written Power Normal
N'| Subsequent Faults - -
= - Memory Type*** -
e Memory Type***
o Unit Size* *
© ~ [ UnitSize** w
— —_— a —
™~ | BMU Temp. or Voltage Failure Memory Unit Number L.S.B. x O
© | Port Selection Error Memory Unit Number 8 ;
W | L oop Check Error Memory Unit Number 5 (@}
< | Datain Error o |_Memory Unit Number M.S.B. - < "5
| Address Parity Bank Size* : g:-‘ ‘
o | Uncorrectable Parity Error in core detected Bank Size* [aly: =
on Write Partial 8
Uncorrectable Parity Error in core on Read 2'Way interleave
© | Always O for Core Memory ° 4 Way Interleave °
5
B
5|2 gl g g
5
2|5 31 3| 3
@ .
= = D> > [> ) ~ > ® lvlv
Es c &l = - = = N
sz |2 SI2 1R Rl (2. 18] (BB |S]8]8
£|lols |o 8ol |8 85 =5 5le o=
E (BB (& vlZ2I2,12 w2 w22 Elgl oloj~|o|~
2l o|leZ|lv? Oiv3|v2(v2 0O oO 8|
Ll glet|let aRleafle Qg o al8 2ls
20 5|0 ® 2lellollol 2 c @ ¢ccl2 i s olo|~|~
iao|Ca n|En|cn|Cn T Cesn|O [a)
o
S| o~ o -|lol—~lo|~]O - o [} -jo -
=
Elolo = lelololelele |lo |- o lol~ - 8
s [ v g o
= eE ¥|© =18 Llpn|d e
g o|o o Ol=le=|~le=]O o o - - - (’,;‘) & |~ - .2' 8 9' £§
[=] )é k=4 g x
= |lojo o oclololo|lo]~ - - - -] - - glal @ -lote— S§l5!l =lei—|o -
= it (<) *2 £ ole
o~ -l e -
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RTC4

l
|

'

SUPERVISOR [e#——P

SCHEDULER |@&—

Flow Charts

System Exerciser Overview

USER

ccp

CONFIGURATOR

TRAP AND
INTERRUPT
HANDLERS

-

AUDITOR

T

TEST
STRATEGY

[
Y

I/0 INTERRUPTS

|

> ’l
Y
DATA 1/0 TEST
CHECKER MODULES
NO ERROR ERROR NO
YES YES
F
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3.5.1.1 Traps and Interrupts

40.13F
46 ac 50 4B 58 5C
: : I v I ' | '
PUSHS PUSHS PUSHS PUSHS CLEARSO | pusks PUSHS PUSHS
l l y
DISARM DELAY  DISARM ALL
DIVERT 57 INT POLL 60 SECS INT. LEVELS SETHALT
COMPUTE DIVERT y
ARM AND ENABLE
EFF. ADD o A HIOPOLL cep
-« | INT. LEVELS
\
TRAPON N_
1/0 POLL PARITY |@—— 29 N
RELOAD SAVE
5o N REGISTERS  REGISTERS
v FIND N N FIND
FAILING —— — FAILING
MEMORY PROCESSOR
RETRIEVE Y v
GROUPS WAIT
| ac y
¢ RETRIEVE RETRIEVE
STATUS il
RIO CLEAR PE TATUS
L »
EFF.ADD N DATA N
=MIOP ERROR i v
Y Y < y
RETRIEVE CORRECT ADD
FOR INTERLEAVE
CLEAR PARITY
CLEAR
170 INT
57 INT
POLL CLEAR MFI
< |
v v
AUDITOR AUDITOR
UNDIVERT ¢
l¢
PULLS

R
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Configurator

PRE-CONFIGURATION:
DETERMINE CPU, MEMORY
SIZE AND VARIOUS OPTIONS

l

DETERMINE IOP's. :
CONFIGURE ALL EXERCISABLE
CONTROLLERS. CHECK FOR
SHARED SUB-CHANNEL
ADDRESSES

Rl

DECLARE CURRENT CONFIG-
URATION VIA THE TTY

:

ALLOW OPERATOR TO ALTER
CONFIGURATION, VERIFY
ALL ENTRIES

;

FILL CONFIGURATION, CONTROL
AND IOP TABLES, PERFORM BW
ANALYSIS. OUTPUT CONFIGU-
RATION TABLE SELECT AND
ANNOUNCE BASE DEVICE.

!

- ALLOW OPERATOR TO SELECT A
DIFFERENT BASE DEVICE. VERIFY
NEW SELECTION,

!

OUTPUT CONTROL, SYSTEM,
STATUS AND OPERATOR TABLES.
WRITE PROGRAM IMAGE TO BASE

DEVICE.

89



3.5.2.1

Y

N
——— SECTOR UNAVAILABLE?
Y

SEEKSIO
SEEK & READ
3 BYTES

v
BYTE COUNT=0?
)

7201 7235 7231

CONTROLLER IDENTIFICATION

CHKIOP
.j_

# — ADD

DETERMINE IOP*

CHKMUC

ADD=TTYDEV ?

CHECK FOR
DUP suB
CHANNEL

CAL4,13
CHNLMSG
MUCFIND

SEEKSIOI
REW/RESTORE

S

ACCEPTS
ORDER FF

REPORT NON-

CONFIGURABLE
DEVICE

N
B

ACCEPTS
ORDER 3
i N
ACCEPTS
ORDER 2

¥N

TDV BIT 4?

‘ Y
7160

.

Y

Y

]

7165

7140

A
7445

]

SEEK SI1O
4 BYTE SEEK
— =005C0000

v

BC=3?

{ N
BC=4?
i N
BC=2?
N

SECTOR

UNAVAILABLE? — ]
lN

Y

SEEKSIO
SEEK=00000010

!

SECTOR
UNAVAILABLE ?

lY

N

SEEKSIO
SEEK=01000000

SECTOR
UNAVA|LABLE?

"

7265

Y

:

7260

l

A
7240

l

l

7211

l

B

Y
TOV BIT 4?7 —

N

\
7361

l

A
7330

l

7320
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|
1

INC ADD TO

NEXT CONTROLLER

!

DONE YET?
Y




3.5.3 CCP ccp
\
SET PROMPT
ccPa o
N
—— COCSTATE=0 <«————— COC ADDRESS SET
N Y
cCP1
' N COCSTATE (CS) =0 COCSTATES
SET AL!. COCL =1 l Y 0 = NO COC ADDRESS
1iOR3 = COC ADDRESS NO ONE DIALED IN
SET ALL COCL =3 410R 43 = USER(S) LOGGED ON
81-C3 = COC USER IS CONTROL TERMINAL
COCLINE 1S CONTROL TERMINALS LINE NUMBER
*¢ COLNR IS NUMBER OF LOGGED ON USERS
> 2 SECONDS
Lv
TURN ON ALL
RECEIVERS
CHECK EACH
LINE (COCL)
SET LOG ON MSG Y X
-
INDICATOR JUST DIALED IN
N
\
v \J
COCXMIT | RECEIVING LOG ON
MIG
| N
y >
ccP24 v CCP4 CCP5
TTY =CONTROL »| TIOCOC }———p TTYOUT
Y
Y Y
CCP6 \J
N N N |NPUT FROM
TIOCOC
, - riorry CONTROL TERM ECHO
Y Y Y
CCP61
TTYOUT ECHO TTYOUT
EXEC EXEC
- Y y

CCP3

N T
RUNNING
N
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3.5.4

Supervisor

ENTER PHASE POINTED TO BY PHASE-COUNTER

PHASE 3

DEC. PASSTIME
PASSTIME = 0?

PHASE 2

DEC. PASSTIME
PASSTIME < 0?

PHASE 1

PHASE 0

MEM FULL?

INC. PASSTIME

RESET 'NOBUF' FOR

YES

SHUTDOWN
HALT ALL SEL. DEVICES

|

INC. PHASE
PS/2 —=PASSTIME
SET RAND. POS

YES

ALL BIDIRECTIONAL
DEVICES FULL

ALL DEVICES

SOURCE FULL?

SELECT NEW PASS, BLKSIZ,
SOURCE; SET INPUT FLG FOR

BOF: DEC. BTIME
BON: INC. BTIME
EXPIRED: SET UP

SAVE PASSTIME IN P$S
2 « PS—=PASSTIME
SET PHASE=2, SEQ.
POS, SET INITIAL FOR
ALL REMAINING DEV

SET PASSTIME=0

INC. PHASE, SET
SOURCE TO READ ONLY,
SET INITIAL AND SEQ
FOR ALL BI-DIR, DEV

ALL DEVICES

SET PHASE=0, SOURCE TO
W ONLY, SEQ. POS, &
INITIAL SET RTC4 RETURN
TO 'STARTRU'

1S IT AN EVEN CYCLE?

N

DEVNOBUF

I ve SELECT MAP AND NEW
REG. BLOCK
| UPDATE
REAL TIME
I —  ExTviA X WAIT
I i PULLS 3 | X ERROR
| X MANUAL
. EXTT VIA
Ll 1 starwy | SOURCE,
TO BUFFER KEYING
TESTER

y

1 RTH1A )

SCAN CON, TABLE
FOR EACH CONTROLLER

INITIAL?

YES

HANDLER:
DEVSTART

DEC. FAULT TIMER
TIME =0?

SELECTED?

PHASE
NOBUF? 2 OR 3?2 > ENTER
Y HANDLER
NO AT

NO N DEVRETRY
—< BURST DEV?> XWAIT? )

YES l l %

L NO
.__< BON?—> < WAIT
HANDLER : EXPIRED?
YES
DEVWAIT
HANDLER:
DEVRSTRT
1 RTH3 1

NO, GET NEXT CONT




3.5.4.1

Control Table Scan

RTH1A

1—=CTX

>

r———Y— XCSEL,CTX

<~——Y- XRESTRKT

N

XWAIT

N N
XBUSY ————————— XINITIAL —————# XERROR ———— > XNOBUF —— XBTOUT ——

ly y XMAI\:'UL y v
XMANUL Y xSORS v
N + XKEYIN
N DEVNOBUF
Y CT:FT = XINITIAL
¢ REAL TIME+ A4 PHASE 2
N Y
Y I v y
DEVRETRY DEVSTART N XWAIT BTIME >0 —»
Y
%
@@ NBTOUT
CT:-WAIT = Y |
REAL TIME+ A1
i @
y
DEV RSTRT
>— y I y v
N INC CTX
CTX=COUNT
Y

93



3.5.4.2 1/O INTERRUPT

INTSC

PUSHS
_NO—<7 AlO RECOGNIZED? >

l YES
Y

REPORT UNEXPECTED l GET DEVICE & I/O STATUSW
1/0 INTERRUPT

ERRORS ? vES

NO POLL ALL BUSY DEVICES

- ]

SCAN CONTROL TABLE FOR
CONTROLLER ADDRESS

r__NQ< CONTROLLER IDENTIFIED? >

|| REPORT UNIDENTIFIED D
INTERRUPT {  DATA OVERRUN? NO
l YES
YES " |OP/CONT ALLOWED TO
HAVE DATA OVERRUN?
y YES [~o
{ rHase3?
no | - YES /' DEVICE ON LOOP? >
SET NEXT CONTROLLER y No
ON IOP TO WAIT YES_< " 1/O ERRORS?
{ NO
< YES
——< DEVICE SELECTED?
NO
MAG TAPE?
YES \
,—-< DEVICE-END INTERRUPT?
"/
NO |
L . \
ENTER HANDLER AT| |ENTER HANDLER| | NORMAL 1/0 ENTRY
DEVLOOP AT DEVERROR | | [O HANDLER AT PUT BUFFER

YES
( IS SUPERVISOR LOCKED OUT? >—> EE,T,ER




3.5.4.2.1

CR, CP & PR HANDLERS

YES / SHOULD HE

REPORT DEVICE
NOT RECOGNIZED | NO

BE RETIRED?
NO
START 1/O

SIO ACCEPTED?

RESET BUSY

crlcelm cp PR CR CR&PR CR, CP & PR
DEVWAIT
DEVLCOP DEVNOBUF DEVDRIVE DEVSTART DEVDRIVE DEVDRIVE DEVSTART DEVNOBUF DEVRETRY DEVERROR
DEVRESTRT
) : i ¥
PUT BUFFER BACK I < IS 7450 HALF DONE? >-.l ‘ SET UP 1OCD'S ] Y / DEVICE N
- NOJ MANUAL?
YES
SET UP 10CD'S
REPORT DEV REPORT
MANUAL IF FIRST SOFTWARE
ENTER RAD TIME THRU TIMEQUT
HANDLER AT
RDRSTRT +1
SET MANUAL
RESET BUSY
PUT BUFFER
1S BUFFER AT LEAST
124 BYTES LONG
AND WITHIN MEM
LIMITS?
GET BUF
PUT BUFFER /_:\—
( PRNOBUFT ) YES /0 PARITY? No
RESET BUSY
HALT DEVICE
RESET MANUAL REPORT UNREC.
GET BUFFER'S STARTING ADDRESS [ 10 PARITY l OR RECOV,
FOR XFER AFTER POST HEADER L ERROR
YES
1S IT READ?
NO
PUT BUFFER DEC RETRY CTR

RETRY <0?

NO

RDXITY

. PUT BUFFER
YES RESET ERROR
DEV RECOG? SET INITIAL
DEVICE MANUAL?

RESET BUSY, HALT

NO DEV, RESET MANUAL
MANUAL?
YES
REPORT DEV.,
wm"as,,%?,’s'fs v MANUAL IF .
MANUAL? FIRST TIME THRU

SET BUSY RESET
RoXIT2 RESET ERROR - | §™]  MANUAL
OPERATIONAL?
‘ NO ROXIT .
REPORT & LOG
$IO FAILURE
REPLACE
REPORT DEVICE
NOT OPERATIONAL| STATUS

RDXIT1

EXIT HNDLR

SET ERROR, RESET
BUSY, HALT DEV.




3.5.4.2,2 RAD/DP HANDLER

DEVWAIT
DEVNOBUF DEVSTART DEVERROR DEVDRIVE DEVLOOP DEVRETRY

DEVRSTRT
'

ESTABLISH |IOCD'S CHECK Y WRITE
4 BYTE FLAGS, ESTABLISH ( PHASE 3?
N

REPORT SOFTWARE
TYPE OF RAD/DP, SET ORDER? l TIMEOUT J

SENSE/SEEK BYTES

:

INITIALIZE DEV
AND POSITION

DEC CH/W CTR
CTR=07?

DEC RETRY CTR
CTR=0?

Y
HALT DEVICE

° GET STATUS,

SENSE-VALUE

!

RESET DP
TO ZERO

START 1/O RDXIT1

UNRECOV/HEADER
ERROR?

Y

DEC RETRY
RETRY <0?

SIO ACCEPTED?

N FLAW
MARK ?

PUT BUFFER
RESET ERROR REPORT & LOG E:g’OCGE
SET INITIAL RECOV ERROR

WRAPPED?

N

REPORT SEVERITY 0
RECOV ERROR

INC. DEV. #

REPORT DEVICE
REPORT DEVICE MANUA[I NOT RECOGNIZED

PUT BUFFER
| PUT BUFFER —l I SET ERRORJ
SET RETRY=2
RESET BUSY J v
"  HALT DEV B
RESET MAN
RDXITY GIVE UP BUFFER
RESET ERROR

GET ORDER SET INITIAL
HALT DEVICE RESET BUSY

SET ERROR N

HALT DEVICE WRAPPED?
REPORT -
DESELECTED POSITION

CONTROLLER INC. UNIT ADDRESS

SET BUSY
RESET ERROR

RESET BUSY
GETBUF HALT DEVICE

RESET MANUAL

i

SET UP 10CD’S
SET RETRY TO 4

Ox

REPLACE STATUS
EXIT HNDLR



3.5.4.2.3

MTLOOP

l

SET ERROR

|

SET RETRY
COUNT

SET RETRY
CMNDS

MTWAIT
MTRSTRT

i

NEED A BUFFER?

‘ N
ERROR
N

v

POINT TO
RETRY CMNDS

MTDRIVEO

MAG TAPE HANDLER

3
MTSIO

SHOULD HE BE RETIRED?

‘N

START /O

DEVICE RECOG?

‘ N
REPORT, DESELECT
DEVICE

ANY MORE DEVICES?
i N
DESELECT CONT. &

REPORT. RESET ERROR
& BUSY SET MANUAL

L

PUT
BUF

Y_l

FER

K

CHECK FOR 51O ACCEPTED
DEVICE MANUAL/NOT
OPERATIONAL, BUSY.
REPORT IF ANY ERRORS.

A

| EXIT HANDLER I

MTRESET
N

LOAD POINT?
; Y

ANY ORDER?
VY Y

SOURCE? ™
vy N
fe————— PHASEO?
N

—Y 1OGGLE?
N

Y
W ONLY?

MTNOBUF MSTART MTRETRY MTDRIVE
v v v )
GET ORDER, SET SEEK RESET WRAP FOR REPORT TIMEOUT AVR OR RWI?
TO CURRENT REC. # ALL UNITS ‘ N
PUT BUFFER PUT BUF
Y GET BUF? SET CLEAR MAP 0 —=ORD
RWIP FOR ALL
N POS. ERR?
SET MANUAL o N LOG & REPORT
—— ANY DEVIC:S :‘ELECTED? LA
SET RETRY Vo
COUNT ExiT DESELECT CONTROLLER RETRY=0? 1
[ REPORT, PUT BUFFER VY
RESET ERROR & BUSY PUT BUFFER SET TO TRY
GET NEXT POSITION ONCE AGAIN
Y
READ BACK’LNARD? GET TIC CMNDS
b { CLROP FLAGS
Ei ] INC. J SET MANUAL
N
1<0? 1 50w OR 2 EXIT
Iy eot ,Jj N HANDLER
RE RF OR W w
INC, J Y
l SOURCE? i KEYING?
RE—\ ORD N N ALL DEVICES L N
- N WRITTEN?
READ ONLY ? ; : W ONLY
Y
Y Y
SET WRAP
9 TRACK. (:\
+ Y
DEC J
RB—=—ORD REWIND
" MTDRIVEO SET RETB( COUNT
[ >
TRY AGAIN
! TO REWIND START REWIND
? ’
O: PHASEys. ? ALLOW 5 MINUTES
A A —»
i SEQ. POSITIONS? — REPORT N
N TIMED OUT DEVICE RECO?NIZED?
! PHASE 0? T v N
INC. UNIT # L v N e——————— REW ACCEPTED?
ole TIMED OUT? ‘ Y
DEVICE MANUAL?
UNIT SELECTED? » REWINDING?
Y ¢N y N
——  ANY HIGHER ¥ UNIT SELECTED? WAITING FOR REPORT
I N REWIND?
N
#
SET UNIT 70 SIO PENDING? EXIT HANDLER
Y N
ANY UNIT SELECTED AT ALL?
‘ TRANSFERRING ?
N
CHECK N
DESELECT CONTROLLER  FAULT TIMER
REPORT NO DEV SEL N NEEDS BUFF
T'Mf‘i 3“” MTNOBUFO
EXIT HANDLER GET BUFFER
REPORT FAULT FORM CMND
TIMER OUT

v N
w—=ORD * \
FLIP ORD RF —ORD
N=MTLIMIT
0—=J

RESET OP FLAGS

9 TR;'ACK ?
N

SUPPRESS INCORRECT LENGTH

MTDRIVEO

MTERROR

N
r—GET DEVICE STATUS

Y

REPORT & LOG
ERROR

v Y UNRECOV, ERROR

‘—7——OR WRITE?
l N

POINT TO TIC CMNDS
DEC. RETRY

L FAILED DURING RETRY ?
N

SET: ERROR, NBUSY &
MANUAL. CLEAR FLAGS

|

EXIT
HANDLER
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3.5.4.3

CPU Test Module

Data Checke;

(
:

xcser N |

XLooP

PUTBUF

l.__

N

GETBUF

__,lv N

PHASE0O — » PASSS —“‘—’N

SUM UP BLOCKS 1

AND 2AND
. Y COMPARE
| FILL BLOCKS 1 AND 2 Y
WITH PSUEDO RANDOM N
BYTES. COMPLETE &——— PASSS 1
RESIDUALWITH Y
EXTENSI EXECUTE INSTRUCTION | NI AupiToR
PAIRS AND COMPARE
GENERATE ORDER
PUT INSTRUCTION Y
DISC. INTO BUFAD +3
A l I l
FLOTG MATH G DECIMAL G BYTEG

PUT RANDOM FLOATING
DATA INTO BUFAD 4,8
FOR FMS/FDS, FAS/FSS
AND BUFAD 4,5,8,9 FOR
FML/FDL,FAL/FSL PUT
ZERO INTO BUFAD 6,7,

PUT RANDOM DATA
INTO BUFAD 5,8 FOR
MH/DH, MW/DW, SF
PUT ZERO INTO BUFAD
4,6,7,9,10, 11

PUT 31 RANDOM DECIMAL
DIGITS PLUS SIGN INTO
BUFAD 4 THRU 7 AND
BUFAD 8 THRU 11 FOR
PACK/UNPK, DM/DD,DA/DS
DL/DST, DL/DC, DSA/DC

PUT RANDOM DATA INTO
BUFAD 8 THRU 11.

PUT BYTE REG. POINTERS
IN BUFAD 4,5.

SIMULATE INSTRUCTION.
PUT RESULTS INTO BUFAD
6,7 FOR MBS/CBS, TTBS,
TBS, EBS

10,11

l

Vo
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3.5.5 Auditor

Y BIT 3OF SMSET

v
INC.SEQ.

ENTER OCCURRANCE
INTO ERROR FILE
WILLITFIT?

Y
N

l«——— ERROR SEV=L

lv

LOGGER

le———— ERRORSEV=H
Y

M

SET HALT

cce

WRITE INCORE ERROR

— FILE BUFFER TO BASE RAD
RESET EF BUFFER
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