




































































































































































































































































































































































































































































































































































































































































Program Check Interruptions in Problem
Programs: If you have determined from the
completion code or PSWs and evaluation of
the RB queue that the dump resulted from a
program check in your problem program,
examine the status of your program in main
storage. (If you have received only an
indicative dump, you must obtain either an
ABEND/SNAP dump or a stand-alone dump at
this point.) Locate your program using
pointers in the RB. If its entry point
does not coincide with the lower boundary
of the program, you can find the lower
boundary by adding 32(20) to the address of
the RB (systems with MFT). The RB's size
field gives the number of doublewords
occupied by the RB, the program, and
associated supervisor work areas.
ABEND/SNAP dumps with MFT have the storage
boundaries of the problem program
calculated and printed.

Next, locate the area within your
program that was executed immediately prior
to the dump. To do this, you must examine
the program check old PSW. Pertinent
information in this PSW includes:

Bits 12-15: AMWP bits

Bits 32,33: Instruction length in
halfwords.

Bits 40-63: Instruction address

A useful item of information in the PSW
is the P bit of the AMWP bits (bits 12-15).
1f the P bit is on, the PSW was stored
while the CPU was operating in the problem
program state. If it is off, the CPU was
operating in the supervisor state.

Find the last instruction executed
before the dump was taken by subtracting
the instruction length from the instruction
address. This gives you the address of the
instruction that caused the termination.

If the source program was written in a
higher level language, you must evaluate
the instructions that precede and follow
the instruction at fault to determine their
function. You can then relate the function
to a statement in the source program.

Other Interruptions in Problem Programs:
If the completion code or PSWs and the
active RB gueue indicate a machine check
interruption, a hardware error has
occurred. Call your IBM Field Engineering
representative and show him the dump.

If an external interruption is
indicated, with no other type of
interruption, the dump probably was taken
by the operator. Check with him to find
out why the dump was taken at this point.
The most likely reasons are an unexpected

wait or a program loop. If a trace table
exists, examine it for the events preceding
the trouble or, if the trace table was made
ineffectual by a program loop, resubmit the
job and take a dump at an earlier point in
the program.

The remaining causes of a dump are an
error during either execution of an SVC or
an I/0 interruption. In either case,
examine the trace table. Entries in the
table tell you what events occurred leading
up to termination. From the sequence of
events, you should be able to determine
what caused a dump to be taken. From here,
you can turn to system control blocks and
save areas to get specific information.

FPor example, you can find the sense
information issued as a result of a unit
check in the UCB, a list of the open data
sets from the DEB chain, the CCW list from
the I0B, the reason for an I/0 interrupt in
the status portion of the CSW, etc.

Specialized Program Checks

In addition to the error program checks
(1-15), other system events cause program
checks which are normally transparent to
the user. They could, however, if seen in
a dump (except ABEND dumps where they do
not appear, result in some confusion. One
such event is the monitor call interrupt.
On 360 CPU's, the monitor call appears as a
01 (operation) interrupt code in the
program old PSW. To verify that a
simulated monitor call occurred, check the
address in the program old PSW. A monitor
call occurred if: ’

1. The address (-4) points to an
execution instruction ('44');

2. The execute is operating on an x'AF00°*
in low core;

3. A NOP (x'470°') follows the execute.

370 CPU's support the real monitor call
interrupt. The code in the program old PSW
is a x'40', and the PSW address (-4) points
directly at an x'AF' instruction.

Oon 360 CPU's, the x'AF*
as follows:

opcode is simulated

1. The first time an x'AF' instruction is
encountered, an execute instruction is
substituted for the x'AF'.

2. The execute is of an instruction in a
low-core table (Class Mask Takle).

3. If the monitor call should occur, the
instruction in the Class Mask Takle is
an x'AF00'; if it should not occur,
the instruction is a x*0700' (NOP).
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Required class and ID information for
the monitor call are contained in the
x*470" NOP following the execute.

Oon 370 CPU's, the monitor call occurs under
control of a mask in Control Register 8.

The Generalized Trace Facility (GTF) is a

user of the monitor call interrupt.
more detailed information,

For
refer to the

Service Aids Logic PLM, GY28-6721.

Debugging Procedure Summary

1.

Look at the completion code or PSW
printouts to find out what type of
error occurred. Common completion
codes and causes are explained in
Appendix C.

Check the name of the load module that
had control at the time the dump was
taken by looking at the active RB's.

If the name identifies a system
routine, proceed to step 4. If the
name identifies a problem program and
the completion code or PSW indicates a
program check, proceed to step 6. If
the name identifies a problem program,
and the completion code or PSW
indicates other than a program check,
proceed to step 10.

Find the function of the system
routine using Appendix D.

If the dump contains a trace table,
begin at the most recent entry and

Appendix A:

10.

11.

12.

proceed backward to locate the most
recent SVC entry indicating the
problem state. From this entry,
proceed forward in the table,
examining each entry for an error that
could have caused the system routine
to be terminated.

If the name identifies one of your
load modules, check the instruction
address and the load list to see if an
access method routine last had
control. If so, return to step 4.

Locate your program in the dump.

Locate the last instruction executed
before the dump.

Examine the instruction and, if the
program was written in a high-level
language, the instructions around it
for a possible error in object code.

If a machine check interruption is
indicated, call your IBM Field
Engineering representative.

If only an external interruption is
indicated, ask the operator why he
took the dump. Resubmit the job and
take a dump at the point where trouble
first occurred.

Examine the trace table, if one is
present, for events leading up to the
termination. Use trace table entries
and/or information in system control
blocks and save areas to isolate the
cause of the error.
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Appendix B: SVCs

Register contents at entry to an SVC routine are often helpful in

finding pointers and control information.

The table below lists SVC

numbers in decimal and hexadecimal, and gives the type, associated macro
instruction, and significant contents of registers 0 and 1 at entry to
each SVC routine.

r . T T v T T 1
| Decimal |Hex. | | | | |
| No. | No. | Type | Macro | Register 0 | Register 1 |
F — t t t {
| 0 | 0 | I | EXCP | | IOB address |
IR N | i
I
| | | | | | |
| 1 | 1 | I | WAIT |Event count |ECB address |
| | I | | I
| 1 | 1 | I | WAITR | Event count |2's complement of
% } : } : }ECB address :
| 1 | 1 | I  |PRTOV | | |
| | I | I |
| 2 | 2 | I | POST | Completion code |ECB address
| I | I I I
| 3 | 3 | I | EXIT | | |
! | | | | | |
| 4 | 4 | I | GETMAIN | |Parameter list address |
| | | | | |
| 5 | 5 | 1 | FREEMAIN | |Parameter list address |
| | | | | I I
| 6 | 6 | II | LINK ] |Parameter list address |
| | | | | | I
| 7 | 7 | 11 | XCTL | |Parameter list address
| | I i | | I
J 8 | 8 | 1I1I | LOAD |Address of entry point |DCB address |
i | | | | address | |
| I I I | |
| 9 | 9 |1, IT |DELETE |Address of program name |
| I ! | | | I
| 10 | A | I | GETMAIN ox |Subpool number (byte 0) |Address of area to |
| | | | FREEMAIN | Length (bytes 1-3) |be freed |
| | | | (R Operand) | | |
|10 | A | 1 | FREEPOOL ] | |
| | | | | | |
| 11 | B |I, III |TIME ] |Time units code |
I | I | | | [
| 12 | € | II |SYNCH | | |
| | | | I I ]
| 13 | D | IV | ABEND | |Completion code |
| | | | I |
| 1u | E |11, II1}SPIE | |PICA address |
| | | | I | |
| 15 | F | I | ERREXCP | |Address of request queue |
| | | 1 | |element |
L L L L L 4 3
(Part 1 of 5)
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1 ) T T B ] T k) 1
|Decimal |Hex. | | | | |
| No. | No. | Type | Macro | Register 0 | Register 1 |
F f-—mt ¢ t + ' :
| 16 | 10 | III |PURGE | | |
i | | | | | |
| 17 | 11 | III |RESTORE i |I0B chain address |
| | | | ] | |
| 18 | 12 | I { BLDL jAddress of build list |DCB address |
I I | | I | |
| 18 | 12 | II | FIND | | |
| | | | | | !
I 19 {f 13 | IV | OPEN | | Address of parameter list |
| | | | | |of DCB addresses |
| | ] | | | |
| 20 | 14, | IV | CLOSE | {Address of parameter list |
| | | i | |of DCB addresses |
| | | i | I
| 21 | 15 | 1III |STOW | Parameter list address |DCB address |
| | | | | i |
| 22 | 16 | 1V | OPEN TYPE=J | |Address of parameter 1list|
| ] | | | |of DCB addresses |
| | | | | |
| 23 | 17 | IV | CLOSE TYPE=T| |Address of parameter list |
| | | | | |of DCB addresses |
i | | | | I
| 24 | 18 | 1III |DEVTYPE | Jddname address |
| ! | | f I ]
| 25 | 19 | III |TRKBAL | |DCB address
| | | | ] | |
| 26 | 1A | IV | CATALOG | |Parameter list address |
] | I I I I |
| 26 | 1A | 1Iv | INDEX | {Parameter list address |
| I | | ] | I
| 26 | 1A | II1 |LOCATE | |Parameter list address |
| ] | | | | |
| 27 | 1B | III |OBTAIN | |Parameter list address |
| | | | | | |
| 28 | 1c | IV  |CcvoL | | |
I | I | | | I
| 29 | 1D | 1V | SCRATCH | UCB address |Parameter list address |
| I | | ] I !
| 30 | 1E | IV | RENAME | UCB address |pParameter list address |
| | | | | | !
| 31 } IF | IV | FEOV i |DCB address |
| ! | | | | |
| 32 | 20 | IV }ALLOC | |Address of UCB list |
| | | | | | I
] 33 | 21 | III |IOHALT | juCB address |
| | I ] ] ] |
| 34 | 22 | 1Iv | MGCR (MAST | i |
| | | | CMD EXCP) | | |
| | | | | | ]
| 35 f 23 | 1Iv | WTO | |Message address |
| | | | ] | |
| 35 | 23 | IV  |WIOR | |Message address |
| | | | | | |
| 36 | 28 | 1V | WTL | |address of message ]
| | ] | | I |
| 37 | 25 | 1I | SEGLD | |Segment name address |
! | | | I I !
| 37 | 25 | 11 | SEGWT | |Segment name address |
| | | | | | |
| 38 | 26 | II  |TTROUTER | | |
I | ! | | | !
| 39 | 27 [III,IV ]LABEL { |Parameter list address }
i i L i i |
(Part 2 of 5)
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T T ¥ T ] 1
Decimal |Hex. | | | | ]
No. No. | | Macro | Register 0 | Register 1 |
4 4 i 1 1
Al 13 T L} L)
40 28 |1, II, |EXTRACT | |Parameter list address |
T | | |
41 { 29 |II, III}IDENTIFY |Entry point name address|Entry point address |
| | | | | |
42 | 2o |II, III|ATTACH | | |
| | | | |
43 2B |II, III|CIRB |Entry point address |size of work area in |
| | | |doublewords |
| | | | |
44 2 | I | CHAP |+ Increase priority |TCB address |
| | |- Decrease priority | ]
45 2D | II | OVLYBRCH | i 1
| | I I
46 | 2E | I | TTIMER | |1: -Cancel |
| i | ] | I
47 | 2F | II | STIMER |Exit address |Timer interval address |
i | | | | |
48 | 30 |1, II |DEQ | |QCB address |
| | | | I ]
49 | 313 | III |TEST | | |
I | | I I |
50 I 32 | | | | |
! | ] | | |
51 | 33 | 1v | sNAP | |Parameter list address }
| | i | | |
52 | 38 | 1Iv | RESTART | |DCB address |
| | | I I |
53 | 35 | III |RELEX | Key address | DCB address |
| | | I | !
54 | 36 | II |DISABLE | | i
| | | ] ! |
55 | 37 | 1V | EOV | EOB address |DCB address i
I | | | l I
56 | 38 |1, II |ENQ | QEL address |QCB address |
| | | | I
56 | 38 |I, ITI |RESERVE | |
| I | | |
57 | 39 | III |FREEDBUF | DECB address | DCB address |
| | | | | |
58 | 38 | I | RELBUF | | DCB address |
I ! | | !
58 | 38 | 1 } REQBUF | |DCB address
I | | | | I
59 | 3383 | 1III |OLTEP | | |
| ] | | | |
60 | 3¢ | IIXI |STAE |0 Create SCB |Parameter list address ]
| | | |4 Cancel SCB I l
| | | 18 0 | |
61 | 3D | III |TTSAV | |Parameter list address |
| | | | | |
62 | 38 1+ II | DETACH | |TCB address ]
] | | | I |
63 | 3F | 1Iv | CHKPT | |DCB address |
| | | ] |
64 | 40 | III |RDJFCB | |Address of parameter list |
| | | | |of DCB addresses |
] | | ] !
65 | 412 | I | QWAIT | |Parameter list address |
| | | | | |
66 | 42 | 1Vv | BTAMTEST | | |
. 1. 4 L i . 3

(Part 3 of 5)
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§ L] k) T T k] 1
|Decimal |Hex. | ] ] I |
| No. | No. | Type | Macro | Register 0 | Register 1 |
f 617 ? 43 i II iENDREADY T iQPOST i
| ] ] | | ] |
| 68 [ 44 | IV | SYNADAF | same as register 0 on |Same as register 1 on |
| i | i :entry to SYNAD }entry to SYNAD }
|
| 68 | 44 IV | SYNADRLS | | |
| | | | !
| 69 | 45 III |BSP | |DCB address
| | | |
| 70 | 46 I GSERV | |Parameter list address
| | | | | |
| 71 | 47 III |RLSEBFR | |Parameter list address
| | | |
| 71 | 47 I1x ASGNBFR ) |Parameter list address
| I | | I | I
Y s § | 47 | 1III |BUFINQ | |Parameter list address |
| | ! | | |
| 72 | 48 | IV | CHATR | |parameter list address |
| | | i ! |
i 73 | 49 | III |SPAR | |Parameter list address |
I ! | ! | I |
| 74 | 4A | TIII |DAR | |Parameter list address |
| I | | | | |
| 75 | 4B | 1III |DQUEUE i |Parameter list address |
{ 76 5 4c { v !IFBSTAT } } }
[}
| ] ! | | | |
| 77 | 4D | IV  |QTAMTEST | | ]
| | I | i i I
| 78 | 4E | III |WSCAN | | |
| | | | | | |
| 79 | 4F | I | STATUS | | |
! ] ] | | ! |
| 80 { 50 | III |IKASVC i i i
! I i | | | |
| 81 | 51 | IV  |SETPRT | | |
| I | | i | |
|. 82 | 52 | IV  |DASDR | | |
| | | | | ] |
| 83 | 53 | III |SMFWTM | |Message address |
| | | | ] | ' |
| 84 | 54 | I | GRAPHICS | UCB address and buffer | ]
| | | I |restart address | |
| I I | | | I
| 85 { 55 | IV | DDRSWAP | | |
| | | | | | |
| 86 | 56 | IV | ATLAS | |Parameter list address |
| | | | | ] |
| 87 | 57 | III |DOoM |If zero |A DOM message I.D. |
| { { | |If negative |A pointer to a list of DOM|
| | | } | |message I.Ds i
| | | | | I I
| 88 | 58 | III |MODS8S |Routine code |DCB address |
| | | ! | | I
| 89 | 59 | III |EMSRV | |Parameter list address |
| | ! | ] | |
| 9¢ | 5 | IV | XOMNGR |Address of list of |OMPA address {
| | | | | ECB/I0OB pointers ] |
{ } g i }(optional) { :
| 91 | 5B | III |VOLSTAT | DCB address |zero: issued by CLOSE |
| | | | | |Non-zero: issued by EOV |
L L L 1 L L 3
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[ 4 L] L) T k] L} 1
|Decimal |Hex. | | | | |
| No. | No. | Type | Macro | Register 0 | Register 1 |
+ + t 1 + 1
92 | 5 | 1 |TCBEXCP | i I
| I | | | I
| 93 | SD | IV | TGET/TPUT | TIID § buffer Size |Address of User's Buffer |
| | | | I |
| 94 : SE | IV :g:gb&;NAL {Entry code : }
| | | | I
95 | 5F I | TSEVENT | TIID/Entry Code or 0 |Not Always Applicable |
| | | | I |
| 96 | 60 III |STAX | |Parameter List Address |
| | | | | I I
97 | 61 III | TEST-TSO | | |
| | | | |
98 | 62 IV | PROTECT | |Parameter List Address |
| | | | | |
| 99 63 | IV |none { | |
I | | | I |
| 100 | 64 III |FIB | |
!
| 101 65 I QTIP Entry code Parameter List Address
| | | |
| 102 66 I | AQCTL | Parameter List Address
| | | | |
| 103 67 XLATE Field length Action byte and field
| address
|
| 104 | 68 | IV | TOPCTL | Subroutine indicator |Address of operator |
| | | | | |jcontrol word area |
| | | | | I
| 105 | 69 | III |IMAGLIB | |Action indication |
| | | | | |
| 109 | 6D | v | | -- contents used by called routine -- |
| | | | | I
| 116 | 74 | I |AT | -- contents used by called routines -- |
| | | | | I
| 117 | 75 | Ir | | == contents used by called routines -- [
L 1 1 L § J
(Part 5 of 5)
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Completion codes issued by operating system
routines are often caused by problem

program errors.

This appendix includes the

most common system completion codes, their
probable causes, and how to correct the
error or locate related information using a

dump.

For a more comprehensive coverage of

completion codes, see the publication
Messages and Codes.

0Cx A program check occurred without a

OF1

recovery routine. If bit 15 of the
old program PSW (PSW at entry to
ABEND) is on, the problem program had
control when the interruption
occurred; "x" reflects the type of
error that causes the interruption:

Cause

Operation

Privileged operation
Execute

Protection
Addressing
Specification

Data

Fixed-point overflow
Fixed-point divide
Decimal overflow
Decimal divide
Exponent overflow
Exponent underflow
Significance
Floating-point

HMEHODODP VOOV EWN X

The correct register contents are
reflected under the heading “"REGS AT
ENTRY TO ABEND" in an ABEND/SNAP dump.
In a stand-alone dump, register
contents can be found in the register
save area for ABEND'S SVRB.

A program check occurred in the
interruption handling part of the
input/output supervisor. The
applicable program check PSW can be
found at location 40(28). (In systems
with MFT, this PSW is valid only if
the first four digits are 0004).

The problem program can be responsible
for this code if:

1. An access method routine in the
problem program storage area has
been overlaid.

2. An IOB, DCB, or DEB has been
modified after an EXCP has been
issued, but prior to the
completion of an event.

OF2

100

101

102

106

Appendix C: Completion Codes

If a trace table exists (trace option
was specified at system generation),
the instruction address in the new
program check PSW, location 104(68),
contains the address of a field of
register contents. This field
includes registers 10 through 9 on an
ABEND/SNAP dump, or 10 through 1 on a
stand-alone dump.

If no trace table exists, the above
field contains registers 10 through 1
on both ABEND/SNAP (MFT only) and
stand-alone dumps.

Most frequently caused by incorrect
parameters passed to a type I SVC
routine.

A device has been taken off-1line
without informing the system, or a
device is not operational.

If a trace table exists, the most
current entry is an SIO entry
beginning with 30. The last 3 digics
of the first word give the device
address.

1f a trace table does not exist,
register 1 (in the SVRB for the ABEND
routine) contains a pointer to the IOB
associated with the device.

The wait count, contained in register
0 when a WAIT macro instruction was
issued, is greater than the number of
ECBs being waited upon.

An invalid ECB address has been given
in a POST macro instruction.

If a POST macro instruction has been
issued by the problem program, the ECB
address is given in register 1 of
either the trace table entry or the

SVRB for the ABEND routine.

If the POST was issued by an I/0
interruption handler, the ECB address
can be found in the IOB associated
with the event.

During a transient area load or a
dynamic load resulting from a LINK,
LOAD, XCTL, or ATTACH macro
instruction, the fetch routine found
an error. A description of the error
is contained in register 15 of ABEND's
SVRB register save area:
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122

155

200

201

202

213

216

0D The control program found an
invalid record type.

0E The control program found an
invalid address. The problem
program may contain a relocatable
expression that specifies a
location outside the partition
boundaries.

OF A permanent 1/0 error has
occurred. This error can probably
be found in the trace table prior
to the ABEND entry.

Register 6 of ABEND's SVRB register
save area points to the work area used
by the fetch routine. This area
contains the IOB, channel program, RLD
buffer, and the BLDL directory entry
associated with the program being
loaded.

The operator cancelled the job and
requested a dump.

An unauthorized user (a user other
than dynamic device reconfiguration)
has issued SVC 85. The user's task
has been abnormally terminated by
dynamic device recognition.

The error was detected when an 1/0
operation was requested and the
storage protection keys of the IOB,
ECB, and DCB were not the same as the
key in the DEB. (checked for MVT
only)

This completion code is identical to
102, but applies to the WAIT macro
instruction instead ot POST.

An invalid RB address was found in an
ECB. The RB address is placed in the
ECB when a WAIT macro instruction is
issued.

The error occurred during execution of
an OPEN macro instruction for a data
set on a direct-access device.

Either:

1. The data set control block (DSCB)
could not be found on the direct
access device.

2. An uncorrectable input/output
error occurred in reading or
writing the data set control
block.

Register 4 contains the address of a
combined work and control block area.
This address plus x'64' is the address
of the data set name in the JFCBDSNM
field of the job file control block
(JFCB).

222

301

308

400

406

506

Programmer's Guide to Debugging (Release 21)

The operator cancelled the job without
requesting a dump. The cancellation
was probably the result of a wait
state or loop. '

A WAIT macro instruction was issued,

specifying an ECB which has not been

posted complete from a previous event.

Either:

1. The ECB has been reinitialized by
the problem program prior to a
second WAIT on the same ECB, or

2. The high order bit of the ECB has
been inadvertently turned on.

The problem program requested the
loading of a module using an entry
point given to the control program by
an IDENTIFY macro instruction.

Register 0 of LOAD's SVRB register
save area contains the address (or its
complement) of the name of the module
being loaded.

The control program found an invalid
I0B, DCB, or DEB. Check the following
blocks for the indicated information:

e I0B - a valid DCB address.
* DCB - a valid DEB address.

e DEB - ID of OF and a valid UCB
address.

e UCB - a valid identification of
FF.

Note: 1In systems with MVT, this code
may appear instead of a 200 code, for
the reasons given under 200.

A program has the "only loadable"
attribute or has an entry point given
to the control program by an IDENTIFY
macro instruction. 1In either case,
the program was invoked by a LINK,
XCTL, or ATTACH macro instruction.

Register 15 of the LINK, XCTL, or
ATTACH SVRB register save area
contains the address of the name of
the program being loaded.

The error occurred during execution of
a LINK, XCTL, ATTACH, or LOAD macro
instruction in an overlay program or
in a program that was being tested
using the TESTRAN interpreter.

The program name can be found as
follows:

1. If a LOAD macro instruction was
issued, register 0 in the trace
table SVC entry or in the SVRB



604

605

606

60A

613

700

register save area contains the
address (or its complement) of
the program name.

2. If a LINK, XCTL, or ATTACH was
issued, register 15 of the
associated SVRB register save
area contains the address of a
pointer to the program name.

Note: Programs written in an overlay
structure or using TESTRAN should not
reside in the SVC library.

During execution of a GETMAIN macro
instruction, the control program found
one of the following:

1. A free area exceeds the
boundaries of the main storage
assigned to the task. This can
result from a modified FQE.

2. The A-operand of the macro
instruction specified an address
outside the main storage
boundaries assigned to the task.

During execution of a FREEMAIN macro
instruction, the control program found
that part of the area to be freed is
outside the main storage boundaries
assigned to the task, possibly
resulting from a modified FQE.

Item 1 under the 604 completion code
is also applicable to 605.

During execution of a LINK, XCTL,
ATTACH, or LOAD macro instruction, a
conditional GETMAIN request was not
satisfied because of a lack of
available main storage for a fetch
routine work area. Consequently, the
reqguest was not satisfied. ‘

The name of the load module can be
found as described under completion
code 506.

Results from the same situations
described under 604 and 605 for R-form
GETMAIN and FREEMAIN macro
instructions.

The error occurred during execution of
an OPEN macro instruction for a data
set on magnetic tape. An
uncorrectable input/output error
occurred in tape positioning or in
label processing.

A unit check resulted from an SIC
issued to initiate a sense command.

The defective device can be determined
from the SIO trace table entry that

704

705

706

804

806

reflects a unit check in the Csw
status.

A GETMAIN macro instruction requested
a list of areas to be allocated. This
type of request is valid only for
systems with MVT.

The applicable SVC can be found in a
trace table entry or in the PSW at
entry to ABEND.

Results from the same situations
described under 704 for FREEMAIN macro
instructions.

During execution of a LINK, LOAD,
XCTL, or ATTACH macro instruction, the
requested load module was found to be
not executable.

The name of the module can be found as
described under the completion code
506.

The error occurred during execution of
a GETMAIN macro instruction with a
mode operand of EU or VU. More main
storage was requested than was

available.

The exror occurred during execution of
a LINK, XCTL, ATTACH, or LOAD macro
instruction.

An errxor was detected by the control
program routing for the BLDL macro
instruction. This routine is executed
as a result of these macro
instructions if the problem program
names the requested program in an EP
or EPLOC operand. . The contents of
register 15 indicate the nature of the
error:

X'04' The requested program was
not found in the indicated
source.

X'08' An ancorrectable

input/output error occurred
when the BLDL control
program routine attempted to
search the directory of the
library indicated as
containing the requested
program.

Register 12 contains the address of
the BLDL list used by the routine. 1In
systems with MFT this address plus 4
is the location of the 8-byte name of
the requested program that could not
be loaded. 1In systems with MVT,
registers 2 and 3 contain the name of
the requested module.
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80A

905

90a

A0S

AQA

BO4

The error occurred during execution of
an R-form GETMAIN macro instruction.
More main storage was requested than
was available.

The address of the area to be freed
(given in a FREEMAIN macro
instruction) is not a multiple of
eight. The contents of register one
in either the trace table entry or
ABEND's SVRB register save area
reflect the invalid address.

Results from the same situations
described under 905 for R-form
FREEMAIN macro instructions.

The error occurred during execution of
a FREEMAIN macro instruction. The
area to be freed overlaps an already
existing free area. This error can
occur if the address or the size of
the area to be freed were incorrect or
modified.

The contents of registers 0 and 1 in
either the SVC trace table entry or
ABEND's SVRB register save area
reflect the size and address.

Results from the same situations
described under A05 for R-forxrm of
GETMAIN and FREEMAIN macro
instructions.

This error occurred during execution
of a GETMAIN macro instruction. A
subpool number greater than 127 was
specified. The problem program is
restricted tc using subpools 0-127.
This error can occur if the subpool
number was either incorrectly
specified or modified.

BOS

BOA

B37

Fnn
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A displacement of nine bytes from the
list address passed to GETMAIN in
register 1 contains the subpool
number. Register 1 can be found in
either the SVC trace table entry or
ABEND's SVRB register save area.

Results from the same situation
described under B04 for FREEMAIN macro
instructions.

Results from the same situations
described under BO4 and BOS5 for R-form
of GETMAIN and FREEMAIN macro
instructions.

The subpool number can be found in the
high order bytes of register 0 in
either the SVC trace table entry or
ABEND's SVRB register save area.

The error occurred at an end of
volume. The control program found
that all space on the currently
mounted volumes was allocated, that
more space was required, and that no
volume was available for demounting.

Either allocate more devices or change
the program so that a device will be
free when a volume must be mounted.

An SVC instruction contained an
invalid operand; nn is the hexadecimal
value of the SvVC.

This error can occur if either an
invalid instruction was issued by the
problem program or an operand
referring to an optional function was
not included during system generation.



Appendix D: System Module Name Prefixes

All load modules associated with a specific operating system component
have a common prefix on their module names. This appendix lists the
module name prefixes and the associated system component(s).

Prefix Component Prefix Component
IBC Independent utility programs IFF Graphic programming support
IEA Supervisor, 1/0 supervisor, and IFG Close, open, and related routines
NIP
IEB Data set utility programs IGC Transient SVC routines
IEC Input/output supervisor IGE 170 error routines
IEE Master scheduler IGF Machine check handler program
IEF Job scheduler IHA System control blocks
1EG TESTRAN IHB Assembler during expansion of
supervisor and data management
IEH System utility programs macro instructions
1EI Assembler program during system IHC FORTRAN library subroutines
generation
IHD COBOL library subroutines
IEJ FORTRAN IV E compiler
IHE PL/1 library subroutines
IEK FORTRAN IV H compiler
IHF PL/1 library subroutines
IEM PL/I F compiler
IHG Update analysis program
IEP COBOL E compiler
IHI Object program originally coded in
IEQ COBOL F compiler ALGOL language
IER Sort/Merge program IHJ Checkpoint/restart
IES Report program generator IHL Generalized Trace Facility
IET Assembler E IHK Remote job entry
IEU Assembler F IIN 7094 emulator program for the
Model 85
IEW Linkage editor/overlay
supervisor/program fetch 110 7074 emulator program on the
Models 155 and 165
IEX ALGOL compiler
IIp 7080 emulator program on the Model
IEY FORTRAN IV G compiler 165
1EZ System Interfaces IIQ 1401/1440/1460 emulator program on
Models 135, 145, and 155
IFB Environment recording routines
IIR 1440/7010 emulator program on
IFC Environment recording and print Models 145 and 155
routines
IIT 709/7090/7094/7094 II emulator
IFD Online test executive program program on the Model 165
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l 11U 7074 emulator program on the Model IKF USAS COBOL compiler
155
IKA Graphic Job Processor IKJ Time Sharing
IKD Satellite graphic job processor
messages ILB USAS COBOL subroutines
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CCW

CDE

CPU

CSW

DAR

DCB

DD

DDR

DEB

I0B

IPL

IRB

LLE

LPRB

abnormal end-of~-task

alternate path retry

channel command word

contents directory entry
central processing unit
channel status word
communications vector table
damage assessment routine
data control block

data definition

dynamic device reconfiguration
data extent block

dummy partition queue element
descriptor queue element
event control block

free block queue element

free queue element

finch request block

gotten subtask area queue element

input/output block
initial program loading
interrupt request block
load list element

loaded program request block

loaded request block

Appendix E: List of Abbreviations

NIP
PIB
PQE
PRB
PSA

PSW

QEL
RB
SCB
SIOo
SIRB
SPQE
sSVvC
SVRB
sysour
TCB
TIOT
ucCB
WLE
XCTL

XL

Appendix E:

multiprogramming with a fixed
number of tasks

multiprogramming with a variable

number of tasks

nucleus initialization program
partition information block
partition queue element
program request block

prefixed storage area

program status worxd

gqueue control block

queue element

request block

STAE control block

start input/output

supervisor interrupt request block

subpool queue element
supervisor call
supervisor request block
system output‘

task control block

task input/output table
unit control block

wait list element
transfer control

extent list

List of Abbreviations
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Appendix F: ECB Completion Codes

[ 1 . T 1
| Hexadecimal | l
| Code | Meaning ]
t : 1 - ———— 1
| 7F000000 | Channel program has terminated without error. (CSW contents can be |
| | useful.) |
| | |
| 41000000 | Channel program has terminated with permanent error. (CSW contents can |
| | be useful.) |
| | |
| 42000000 | Channel program has terminated because a direct access extent address i
| | has been violated. (CSW contents do not apply.) |
| | |
| 44000000 | Channel program has been intercepted because of permanent error |
| | associated with device end of previous request. You may reissue the |
} | intercepted request. (CSW contents do not apply.) ]
| | |
| 48000000 | Request element for channel program has been made available after it |
| | has been purged. (CSW contents do not apply.) [
| | |
| 4¥000000 | Error recovery routines have been entered because of direct access |
] | error but are unable to read home address of record 0. (CSW contents |
| | do not apply.) |
L 4L e e e e e e et A o S e . e et i e o . o J
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Appendix G: UCB Sense Bytes

BYTE 0 BYTE 1
BT
DEVICE o 1 2 3 4 5 6 7 0 1 2 3 4 5 s 7
WORD |[DATA 00-NON-XST TU AT FILE NOT
c™MD | INT | BUS EQ | DATA |OVER- - 7 WRT
2400 CNT  |CNVIT| | NOISE |or-nor ey LOAD PROT- | CAP=
REJ REG [ol¥) CHK | CHK |[RUN ZERO | CHK :?-:g;:nng::: TRK POINT STATUS £t ABLE
2311, | cmo | INT | Bus | EQ |pAtA |over- |TRK - iseex DATA ITRK ~JEND |IN- |NO gy |uissing | OVER-
2841 REJ | REQ | OUT | CHK |cHK |RUN  [CCND ey CHK  |OVER- |OF  |VALID |REC  jppoy [AOW | FLOW
CHK FLD |RUN |CYL [sEQ [FOUND L TN
2301, 2302 MD | INT EQ | DATA | OVER- " HINVAL DATA | TRK END NO SERVICE | OVER-
noa,mu | o) | G | oUr | cax |k | RN CHK IN| OVER- [OF (VAL \Rec  1FRS [ovER- | FLOW
2319, 2820 Sl COUNT|RUN  |CYL FOUND RUN | INL
SHOULD SHOULD| pata [SHOULD|BUFFER [SHOULD] | LIGHT | ERD T ey
20 | GF [Nor | BB ot [2ad INoT [RuN- ot PEN | ORDER | SR S
OCCUR OCCUR (OCCUR |NING |OCCUR DETECT | SEQ L ‘ (R
SHOULD|SHOULD READ | FILM |RECRDR SHOULD|SHOULD| 2840 |2640
2280 ‘;‘SD :‘?é BOUST f:?m g’:‘? NOT  [NOT 'S‘ELGGL COUNT|LOW [FORCED|NOT [NOT  |OUTPUT{INPUT fém’“’
OCCUR [OCCUR CHK GAP  [OCCUR |OCCUR |CHK  [CHK CHK
SHOULD|SHOULD] 1, . READ RECRDR | riiw  [SHOULD|2840  |2840
28 RCE"}D o %UST E:?m 23,‘;‘ NOT  |NOT 's"ELGG,k COUNT {gm FORCED| moTion [NOT  |QUTPUT|INPUT g_“ém‘
occur foccur T CHK GAP |UMIT |OCCUR [CHK  |CHK
e Sl e
1052, | cmp | INT | oBus £Q k ‘ K -
2150 RE} | REQ | oUT | CHK
1285 cMp | INT | sus EQ |DATA [OvER- [NON |kveD
REJ | REQ | ouT | cHK |cHk |RUN  [RcvY |cORR PR g ' ‘ .
oo | Nt | sus tQ | DATA | OVER- |NON |KYBD e | LATE [NO  TsHOULD] |\ o\ “TSHOULDTSHOULD[SHOULD
12871 Rey | REQ | OUT | CHK [CHK |RUN [RCVY |CORR MoDE | STKR |DOC INOT |gp = [NOT —NOT =~ \NOT
SELECT | FOUND|OCCUR OCCUR |OCCUR |OCCUR
- SHOULD| [SHOULD|END |NO  |SHOULD SHOULD [SHOULD |SHOULD
1268 Al IEO o BN /e O | N INoT NOT “1oF  |DOC INOT |INVALINoT “iNOT iNOT
occur | |occur | PAGE | FOUND[OCCUR OCCUR {OCCUR [OCCUR
2495 cMp | INT | BUS £EQ | DATA ;“OOTULD POSN ;‘g’r"w
REJ | REQ | OUT | cHK | CHK bccur ek NOT o
2540, cMD | INT | BUS EQ | DATA S?JAL '
2021 REJ | REQ | OUT | CHK | CHK pesgrd ; ; .
3505 CMD | INT | BUS EQ | DATA | NOT | ABNOR- (oEmMoNon | PERM= | AUTO- lyoron [RETRY
3525 | RES | REG | OUT | CHK | CHK |USED |rPotmar [faveass | [ANENT |MATIC |uacrunc-jny Reo
RESET [KEY ERROR [ RETRY |T/N  |comPiETE
cMD | INT | BUS EQ | Data |BUFFER | opp cMD | PRINT |PRINT | (INE | FORMS | CMD | MECHAN-
a2n RE; | REQ | ouT | cHK |cHk [PARITY lcpg [CH? RETRY | CHK  [QUAL-|pos [cHK |sup icaL
CHK iTY MOTION
1403, | cmo | INT | BUS £Q e
1443 REJ REQ ouT CHK TYPE TYPE B
BAR BAR
1442,2596 | cMD | INT | BUS EQ | DATA | OVER- |
2501,2520 | REJ | REQ | OUT | CHK | CHK |RUN
2671, emo | INT | BUs EQ | DATA &
2802 RES | REQ | OUT | CHK|cHK |
oo | T | sus tq [SHOULD[SHOULDFHOULD[SHOULD
2260 S0 e | oor | s INot INoT INoT INOT
loccur joccur loccur joccur
2701, | cMD | INT | BUS EQ | DATA | OVER- |LOST |TiME
2702 REJ | REQ | OUT | CHK | CHK |RUN |DATA |OUT . , I
boc [= § [}
14191275 | cMp | INT | Bus | NOT| DATA | OVER- |AUTO |NOT NOT | NOT |unoen |AMT Grwe [ ACCT ;fggs”:fgé"
READ FIELD
PCU REJ | REQ | OUT | USED|CHK |RUN |SELECT |uUsED usep |usep |meao PO jeeot (FELDFIGD EELD
/1275 | cmp | Nt | B84 Nor | Nor ;:;5 Auto |oP 5 o
SCU Res | Rea | QW | usep|usen | STER . FseLeCT AT ‘ :
oo | Nt | eus ta | oATA | OVER- | INVID |END | STATE | NO WRITE  JOPER-
B W ke | our | ok | ere | RN P ATk {OF  lvaR [REC | FRE . liNHimiT[aTION
- FORMAT CYL | PRES | FOUND INL
cMp | INT | BUs | EQ | DATA | OvER- | WORD |DATA w7 AT FILE | NOT
3410/341) REJ REQ out CHK | CHK RUN CNT CNVTY NOISE | STATUS | STATUS! TRK LOAD :{f‘;rYUS PROT~ | CAP=
ZERO | CHK A B U | POINT ECT  |ABLE
CMD | INT | BUS EQ | DATA |OVER-|" . ¢ perm [INVLD | END NO FILE " {OPER-
2305 REJ REQ | Our CHK | CHK | RUN . ERR . ITRK Of REC PROT ATION
Fs FORMAT|CYL | FOUND © i
- DATA ] 0 7 FILE | NOT
220303 | o | R | oor | ok | one Lo lent fenvit] fnoise [status [status| TRe | FOAD | 9T feroT- | cae-
ZERO | CHK A 8 i ECT  |ABLE
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BYTE 2 BYTE 3
BT
DEVICE 0 1 2 3 4 5 6 7 0 i 2 3 4 5 6 7
6 & 7 INDICATE SKEW | 5800 |BKWD | COM-
I 2400 BITS 0-7 INDICATE A TRACK IS IN ERROR NO ERROR OR m LRCR | SKEW | CRC |REQ | o 1460 | STATUS| PARE
MULTI-ERROR VRC
2n, |un- | fze'&’“’ e 1AW junsel ' eeany | ON [READ fwRiTe g:u SEEK
2841 | SAFE 1o ek CHK CHK  [STATUS LINE |SAFETY |SAFETY cyL INCMPL
ggg;'g?f UN- :?g‘ SKEW |CTR | COMP LRC IRC | LRC | tRe
29 w20 |SAFE | ok |FAIL | CHKCHK BITO | BIT1 | BIT2 | BIT3 |- .
BUFFER ADDRESS REGISTER BUFFER ADDRESS REGISTER
2250
unsl mulams amzlmnlamolmn BIT 8 1 BIT7 !ana !ms 15«14 Ima lmz iws
BUFFER ADDRESS REGISTER BUFFER ADDRESS REGISTER
2280
m!s]mulamalmulsnlltamojsfw BT 8 ] BIT7 IBITé lms lanu lsna ]nnz [sm
BUFFER ADDRESS REGISTER BUFFER ADDRESS REGISTER
2282
BITIS| BITH14] 81T13 | BTi2 | BTV BITIO | BIT® BITS | BIT7 | BT6 | BIT5 |8iT4 |BIT3 | BT2 | BT
ARR T ~ARR | CARR |PLATEN [PLATEN RIBBON [TRAIN COIL |HAM- USCAR | SEP
an W g stor [FAILED (T3t |FORMS Imo. lovER- e I he iy (heary | PROT [MER | L |synic | syie
MOVE | cHK  |CHK  [TO ADV |RETRACT TION [LOAD CHK |FIRE CHK | CHK
3330 | COR- §. © -] ENV :
1] a3 RECT- :| DATA RESTART COMMAND
Lo E ABLE “IPRESENT| e
BUF COR-
2305 LOG | RECT- o oiin, o o RESTART COMMAND
FULL | ABLE | = i e
gggi USED FOR DIAGNOSTIC PURPOSES ONLY USED FOR DIAGNOSTIC PURPOSES ONLY
MTE/ Sata | ENV | Brr
3410/3411 TRACK N ERROR VRC | VRer | SKEW femks | cig | seTn | BKWD
CRCR TV
RW | MTE/ oama | YRC 1 gpe” ¢
3420/3803 TRACK IN ERROR SKEW ENV BKWD |COM-
VRC | LRCR o ek W PARE
BYTE 4 BYTE 5
ECHO RES ~ |READ [WRITE | DELAY |SEQ SEQ SEQ COMMAND N PROGRESS WHEN OVERFLOW INCOMPLETE OCCURS
2400 £R TAPE |CLOCK|CLOCK |{CNTR [IND | IND | IND OR
UNIT [ERR  [ERR ERR  {C ] A . ZERO
2 ERRC T T S T COMMAND IN PROGRESS WHEN OVERFLOW INCOMPLETE OCCURS
041’ WRITE = X'05"
) y READ = X'06' ZERO
2301,2302 | SEQ SEQ SEQ | SEQ SEQ | SEQ | SEQ SEQ T h
2303,2314 | IND IND | IND | IND | IND | IND | IND | IND
2319,2820 | 0 1 2 3 4 5 6 7
3330,
1 3133 PHYSICAL DRIVE IDENTIFICATION CYLINDER ADDRESS
2305 CYLINDER ADDRESS
TaRE T TARE DIAG | TAPE NEW | NEw | WAT T TTpe T Jparity [TACHO] FALSE
3410/3411 | 5ot UNIT | EOT TRK  |UNIT | SPARE SuB- | sus- |MPE | b |COM- |METER |END | RPQ
ISR -1 REJ CHK | CHK SYSTEM |SYSTEM | chi BURST |[PARE  |CHK MARK
ALU REJ TAPE  |[WRITE | micro- TAPE NEW NEW | wRT PE START EXCESSIVE
3420/3803 | WA | TAPE |INDI- TGR | PEGM. | LWR | UNIT suB- | sus- |Me | D [reap [ERTELIRGSTL ) req
ERROR UNIT | CATE |VRC ERROR CHK SYSTEM |SYSTEM | cHx BURST | CHK OR T™
BYTE 6 BYTE 7
3330,* | RE- CYL |DIFFER HEAD ADDR FORMAT OF REMAINING ENCODED ERROR
j| 3333 VERSE | HIGH [HIGH SENSE BYTES {8-23) MESSAGE
2305+ CURRENT HEAD ADDR ENCODED ERROR MESSAGE
7 SHORT [DUAL 1, oo LAMP | TAPE BOT-| TAPE BOT] DATA
3410/3411 | TRK | GAP |DEN- |NiTE TU MODEL FAILURE[TOULERT (TR RGN RESET | SECUmTY
TU [ MODE [sITy | PENSITY CHK  |eWk  |cw KEY | cux Lo
DUAL NRz| AR
WRT TAPE APE DATA
3420/3803 | 7 TRK |CURRENT {DEN- - LAMP RESET ERASE | seaning [LOAD
/ K IURE [y | e TAPE UNIT MODEL DEFINED FAILURE| Ler™ | Rigwr™ | KEY  |BRSE"| HEAD | Pmes- |FAILURE
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BYTE S
BT
DEVICE 0 1 2 3 4 7
NO 1 MARG-
™ eno READ- INAL
341073411 ‘c'&w" BACK VELO-
DATA ary
186 EARLY |EARLY
VELO- SOR VELOCITY
3420/3803 |DROP BEGIN [END e
WHILE RDBK  |RDBK CiTY CNT e SDR CNTRS cu
J RETRY WRTNG
WRT JACHK  |CHK
BYTL 10 BYTE 11
CMD NO B) BUS XFR/ IMSTRU-] ALY
3420/3803 | STATUS L e pak/tsrl ROSU | ow Miceo-
AE PAR CTION
J RD 8K ADDR ERR Ic DECODE DETECT
CHK ERR ERR HROWR
BYTE 13
XFR/
B2 8Us [ROS 2
PARITY Low CONTROL UNIT CONTROL UNIT
3420/3803. | (3% k5o PaaTY lic 2 DENSITY UNIQUE 1D HIGH
ERR
BYTE 14 BYTE 15
CONTROL UNIT TAPE UNIT
3420/3803 UNIQUE 1D LOW UNIQUE 1D
BYTE 16 BYTE 17
WO
CONTROL UNIT
3420/3803 TAPE UNIT cHAN- | pEvice oA
UNIQUE 1D I*:M‘g)sw SWITCH FEATURES
BYTE 18 BYTE 19
rowen SR PRIMED FOR DEVICE END
CHK
3420/3803 |ovER- EC LEVEL OF TAPE UNIT
ATURE w7[ruo|wslfu41w3|ruz|w|Iruo
BYTE 20 BYTE 21
PRIMED FOR DEVICE END LOAD ;Eg ,':;ft'" TAPE |REELS [LOAD [LOAD |[LOAD
3420/3803 BUTTON] 1ot | 1irne- | PRE=  [LOADEDIREWIND|COM- | CHECK
DEPRESS SENT PLETE
wr] we]wuolwc[ruslmA]1u9lwa ING  |ING
BYTE 22 8YTE 23
3420/3803 FRU IDENTIFIERS FOR CONTROL UNIT FRU IDENTIFIERS FOR CONTROL UNIT
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Appendix H: Service Aids

In addition to the debugging facilities discussed in this manual, IBM
provides the following service aid programs to aid you in debugging. A
complete description of each of these service aids and instructions for
their use are found in the publication IBM System/360 Operating System
Service Aids, GC28-6719.

Program_Name Functional Description
IMDSADMP A stand-alone program, assembled with user-selected

options, that dumps the contents of main storage onto a
tape or a printer. The program has two versions:

e A high speed version that dumps the contents of main .
storage to a tape.

¢ A low speed version that formats and dumps the
contents of main storage either to a tape or directly
to a printer.

IMDPRDMP A problem program that allows the user to format and print
IMSADMP output data sets, the SYS1.DUMP data set, the TSO
dump data set and its associated swap data sets, and
Generalized Trace Facility output data sets. IMDPRDMP can
also be used to transfer a system dump from a SYS1l.DUMP
data set on a direct access device to another data set for
later formatting and printing.

IMCIQDMP A stand-alone program that reads, formats, and prints
either the entire operating system data set SYS1.SYSJOBQE,
or selects and prints information related to a specific
job in that data set. Because it operates independently
of the operating system, IMCJQDMP can print the contents
of the job queue as it appeared at the time of abnormal
termination.

IMCOSJIQD A problem program that reads, formats, and prints the
contents of the system job gueue data set (SYS1.SYSJOBQE).
Either the entire job queue or information related to a
specific job may be printed.

Because the program can be run under 0S, it is not
necessary to re-IPL the operating system as with IMCJQDMP.

IMBLIST A problem program that produces formatted listings of
object modules, load modules, module cross references,
CSECT identification records (IDRs), and PTFs.

IMBMDMAP A problem program that produces a map of the system
nucleus, any load module, the resident reenterable load
module area of an MFT system, or the link pack area of an
MVT system. The listing produced by this program shows
the locations of CSECTS, external references, and entry
points within a load module.

IMASPZAP A problem program that can inspect and modify either data
records or load modules located on a direct access storage
device.
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IMAPTFLE A problem program that generates job control language
(JCL) statements necessary to add a PTF to the Operating
System in a later step, or applies PTFs to the Operating
System by dynamically invoking the linkage editor.

IFCDIPOO A problem program that initializes the SYS1.LOGREC data
set.
IFCEREPO A problem program that edits, writes, and accumulates

environment records on the SYS1.LOGREC data set.
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Appendix J: TCAM Debugging Aids

In addition to the debugging facilities described in this publication,
the telecommunications access method provides the following aids to
debugging:

e I/0 error recording procedures.

e I/0 interrupt trace table (line trace).

s A dispatcher subtask trace table (STCB trace).

® Sequential listings of buffers and message queue data sets.

Optional formatted listings of the line and STCB traces are available
with TCAM. These debugging aids are described in the publications IBM
System/360 Operating System: TCAM Proqgqrammer's Guide and Reference
Manual, GC30-2024, and IBM System/360 Operating System: TCAM
Serviceability Aids Program Logic Manual, GY30-2027. A discussion of
the TCAM formatted ABEND dump is given in the publication IBM System/360
Operating System: TCAM Program Logic Manual, GY30-2029.
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Appendix K: Control Block Pointers

This appendix summarizes the contents of the control blocks that are

most useful in debugging.

Control blocks are presented in alphabetical

order, with displacements in decimal, followed by the hexadecimal

counterpart in parentheses.

Figure 56 illustrates control block
relationships in the System/360 Operating System.

Figure 57 shows

relationships between storage control elements in a system with MVT.

CVT - Communications Vector Table

+0 Address of TCB control words

+53(35) Address of entry point of ABTERM

+193(C1) Address of secondary CVT (used
only with Model 65
Multiprocessing systems and TSO)

DCB -~ Data Control Block

+40(28) ddname (before open); offset to
ddname in TIOT (after open)

+45(2D) DEB address

+69(45) IOB address

DEB - Data Extent Block

+1 TCB address

+5 Address of next DEB
+25(19) DCB address

+33(21) UCB address

+38(26) Address of start of extent
+42(237) Address of end of extent

ECB - Event Control Block
+1 RB address or completion code

IOB - Input/Output Block

~7 Address of next IOB (BSAM, (QSAM,
and BPAM)

+2 Sense bytes

+5 ECB address

+9 CSW

+17(11) CCW list address

+21(15) DCB address

RB - Request Block (PCP and MFT)

-8 Address of previous RB on load
list

-4 Address of next RB on load list

+0 Module name

+13(D) Entry point address

+16(10)
+29(1D)

Resume PSW
Address of previous RB

RB - Request Block (MVT)

+4 Last half of user's PSW
+13(D) CDE address

+16(10) Resume PSW

+29(1D) Address of previous RB

TIOT - Task Input/Output Table

+0 Job name

+8 Step name

+24(18) DD entries begin (one variable-
length entry for each DD
statement)

+0 Length of DD entry

+4 ddname

+16(10) Device entries begin (one 4-byte
entry for each device)

+20(14) Next device entry (if there is

one)

(Next DD entry begins at 24(18)
plus length of first DD entry)

TCB - Task Control Block (PCP and MFT)

+1 Address of most recent RB

+9 Address of most recent DEB

+13 (D) TIOT address

+16(10) Completion code

+25(19) MSS boundary box address

+37(25) Address of most recent RB on load
list

+113(71) Anddress of first save area

+161 (A1) Address of STAE control block

+181(B5) Address of the job step control

block

TCB - Task Control Block
(MFT) with Subtasking

+45(2D) Address of TCB for job step task

+129(81) Address of TCB for next subtask
attached by same parent task

+133(85) Address of TCB for parent task

+137(89) Address of TCB for most recent
subtask

+145(91) Address of ECB to be posted at
task completion

+181 (B5) Address of the job step control

block
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TCB - Task Control Block (MVT)

+1

+9
+13(D)
+16(10)
+25(19)
+33(21)
+37(25)
+113(71)
+125(7D)
+129(81)

+133(85)
+137(89)

+145(91)
+153(99)

+161 (A1)

Address of most recent RB
Address of most recent DEB

TIOT address

Completion code

Address of most recent SPQE

Bit 7 -- Non-dispatchability bit
Address of most recent LLE
Address of first save area
Address of TCB for job step task
Address of TCB for next subtask
attached by same parent task
Address of TCB for parent task
Address of TCB for most recent
subtask

Address of ECB to be posted at
task completion

Address of dummy PQE minus 8
bytes

Address of STAE control block

+181 (BS)

Address of the job step control
block

UCB - Unit Control Block

-4

+2

+4
+13(D)
+18(12)
+19(13)
+22(16)

+24(18)
+25(19)
+40(28)
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CPU ID (used only with Model 65
Multiprocessing systems)

FF (UCB identification)

Device address

Unit name

Device class

Device type

Sense bytes (except devices with
extended sense)

Number of sense bytes (devices
with extended sense)

Address of sense bytes (devices
with extended sense)

Number of outstanding RESERVE
requests (shared DASD only)
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Figure 56. Control Block Flow
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0 ]Q RB Queve
25 (19) |_t Sobpool Queve
37 (25  [HLocd List
Load List Subpool Queue Active RB Queve
r~ S~ ~ r - Al r - N
LLE SPQE R8
LLE SPOE R8
LLE SPQE RB
o 4 Next LLE 4 Next SPQE
4| 4ot t oqe 12 o[t COE
28 (1c)|__|} Previous R8
Descriptor Queve
e — Y
OQF
1413
DQE
4 FaE
§ Next DQE
Free Queve
g - ~
FQE
FQE
FOE
0 4 Next FQE
4 Length
Contents Directory
s N N
COE 0 Xt
Length
COE 4| Number CSECTs
a| Length CSECT-1
CDE
§rext COE Length CSECT-N
‘ ARB / Location CSECT-1
8 Program -
120 Name Location CSECT-N
16 (10) $Entry point
XL MVT
20 (14) ¢ Storage Control
Polnters
Figure 57. MVT Storage Control Flow
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Appendix L:

There are two types of traces that may be
performed during OPEN/CLOSE/EOV processing,
provided that GTF is active.

e ABEND trace - A trace performed before
an OPEN/CLOSE/EOV problem determination
module calls an ABEND routine.

e Optional work area trace - A trace
performed when an OPEN/CLOSE/EOV module
has finished execution. This trace is
made only if DCB=DIAGNS=TRACE is .
specified in the DD statement of the
data set for which the trace is
desired.

Further information on requesting these
traces is contained in IBM System/360

Operating System: Data Management
Services, GC26-3746.

The format of both types of
OPEN/CLOSE/EOV trace output is as follows:

T *
JUSRFF FFF ccc control block fields |
L J

USRFF
is the name (excluding the IMD prefix)
of the IMDPRDMP appendage which
formats the control block and work
area information collected by
OPEN/CLOSE/EOV and included in the GTF
output data set. FF is the format ID
for OPEN/CLOSE/EOV.

FFF

ccc

OPEN/CLOSE /EOV Debugging Aids

is the event ID which defines the
event which caused the trace entry.
Everything traced by OPEN/CLOSE/EOV
has an event ID of FF.

is the control block that was traced
to provide the problem program with
OPEN/CLOSE/EOV data for debugging
purposes.

When the OPEN/CLOSE/EOV ABEND trace
occurs, only those control blocks
meaningful to an ABEND condition will
be traced. The selection of these
control blocks is described in IBM
System/360 Input/Output Support
(OPEN/CLOSE/EQV) PLM, GY28-6609.

If the optional work area trace has
been requested, the OPEN/CLOSE/EOV
work area and the user's DCB will be
traced after the execution of each
OPEN/CLOSE/EOV module.

control block fields

are the contents of fields in control
block ccc. For descriptions of the
fields shown, refer to IBM System/360
Operating System: System Control
Blocks, GC28-6628 or IBM System/360
Operating System: Input/Output
Support (OPEN/CLOSE/EOV) PLM,
GY28-6609.
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Indexes to systems reference library
manuals are consolidated in the publication
IBM System/360 Operating System: Systems
Reference Library Master Index, GC28-66u4.
For additional information about any
subject listed below, refer to other
pablications listed for the same subject in
the Master Index.

When more than one page reference is
given, the major reference is first.

ABEND dumps
contents of (MVT)
contents of (MFT)
guide to using (MVT) 63-64
guide to using (MFT) U44-45
how to invoke (MVT) 46
how to invoke (MFT) 29
introduction to 11
samples of (MVT) 47-48
samples of (MFT) 30-31

Abnormal termination, cause of
in an ABEND/SNAP dump (MVT) 63
in an ABEND/SNAP dump (MFT) 44

Abnormal termination dumps (see ABEND

dumps)

Active RB queue
description of 16
instructions for using 205
in a storage dump 141
in an ABEND/SNAP dump (MVT) 52,63
in an ABEND/SNAP dump (MFT) 37,44
in an indicative dump 67

AMWP bits
in an indicative dump 67
meaning of 206

APSW field, in an ABEND/SNAP dump

(MVT) 52,63
ATTACH macro instruction, effects of 18
Attaching subtasks 20

46-64
29-45

Boundary
problem program 40,206

Catalog dump 32
CDE
as used with the load list %
format of 25 '
in an ABEND/SNAP dump 54
in a storage dump 141
Communications vector table (see CVT)
Complete dump (MVT)
description of 46
sample of 47,48
Completion codes
description of common 215
explanation of 205
in an ABEND/SNAP dump (MVT) 49
in an ABEND/SNAP dump (MFT) 35
in an indicative dump 67

Index

Console dump facility 68
COND parameter,
to regulate job step execution 32
Contents directory
description of 17,25
entries (see CDE)
Control blocks
descriptions of 26,27
pointers in 233
relationships between 27
use in debugging 205
Control block displays (IMDPRDMP output)
74~-122
MFT DEB format 103
MFT job pack queue format 102
MFT load list format 102
MFT problem program boundaries 101-102
MFT RB format 98
MFT TCB format 92-98
MFT TIOT format 107
MVT DEB format 87-90
MVT job pack queue format 86-87
MVT load list format 86
MVT main storage information 85
MVT RB format 81-85
MVT TCB format 75-80
MVT TIOT format 90-92
TSO PSCB format 121
TSO RCB format 113
TSO SWAP DCB format 116
TSO TAXE format 123
TSO TJB format 116
TSO TIBX format 120-121
TSO TSB format 118
TSO TSCVT format 108
TSO UMSM format 116
Control information 13
Control program nucleus
ABEND/SNAP (MVT) 60
ABEND/SNAP (MFT) 43-44
CVT
description of 26
in a storage image dump 138,139
pointers in 233
/
Data control block (see DCB)
Data event c&ntrol block 27
Data extent block (see DEB)
Damage assessment routine (DAR) 68
DCB
description of 27
in a storage dump 144
pointers in 233
DD statements
required with ABEND/SNAP dumps
sample of SYSABEND 32
DEB
description of 27
in a storage dump 143
in an ABEND/SNAP dump (MVT) 55
in an ABEND/SNAP dump (MFT) 41
pointers in 233

29,32

Index 243
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DEB queue
in a storage dump 143
in an ABEND/SNAP dump (MVT) 50
in an ANDED/SNAP dump (MFT) 35
Debugging procedure
description of 205
summary 207
DELETE macro instruction 16
Dequeued elements 34
Descriptor queue element (see DQFE)
Destroyed queues 32
Device considerations,
for ABEND/SNAP dumps 29,32
Dispatcher trace table entry (MVT)
format of 148,149
in a SNAP dump 61,64
in a storage image dump 146
Dispatching priority 19,20
DQE
format of 24
in a storage dump 143
in an ABEND/SNAP dump 56,64
Dump (see individual type of dump, e.g.,
ABEND, indicative)
Dump data set
MVT 46
MFT 29
Dump list heading (IMDPRDMP output) 70
Dynamic area
in systems with MVT 20
in systems with MFT 19

ECB
completion codes, list of 223
description of 27
in a storage dump 145
pointers in 233
posting of, using ATTACH 18
Event control block (see ECB)
Extent list (see XL)
External interruption 206
External trace table entry
format of 148
in a SNAP dump 61,63,64
in a storage dump 148,149

FBQE

format of 22-23

in a storage dump 146

in an ABEND/SNAP dump 57,64
FINCH request block 14
Finding the partition TCB 141
FRB 14
Fixed area

in systems with MFT 19

in systems with MVr 20
FQE

format of (MFT) 21

format of (MVT) 24
Free areas

in an ABEND/SNAP dump (MFT) 44
Free block queue element (see FBQE)
Free queue element (see FQE)

General debugging procedure
description of 205-207
summary 207

General format (IMDPRDMP output) 128

Generalized trace faility (GTF) 150-203
comprehensive trace records

158-166,169-202

DSP 162

EXT 163

I0 159

PCI/I0 159

PGM 165

SI0 161

SSM 166

svCc 170
description of 15
hexadecimal format record 168
lost event recorxrd 167
minimal trace records 150-157

Dsp 153

EXT 154

I0 151

PCI/IO 151

PGM 155

SI0 152

SSM 157

svVC 156

SVC comprehensive trace records 169-202

sub-index 169

time record 167
GETMAIN macro instruction 21-22
Gotten subtask area queue element 21-22
GQE 21-22
GTF (see Generalized Trace Facility)
GTF trace table

in ABEND/SNAP dumps 150

in IMDPRDMP output 150
Guide to using storage image dump 137

Hardware error 205,206
Hierarchy, main storage 20-22

IFCDIPOO 230
IFCEREPO 230
IMAPTFLE 230
IMASPZAP 229
IMBLIST 229
IMBMDMAP 229
IMCJQDMP 229
IMCOSIQD 229
IMDPRDMP 229
IMDSADMP 229
Indicative dumps
contents of 65-67
description of 65
guide to using 67
introduction 11
Input/output block (see IOB)
Interrupt request block 14
Interruptions 205,206
I0B
description of 27
in a storage dump 144-145
pointers in 233
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I7/0 trace table entry
format of 148
in a storage dump (MFT) 148-149
in a storage dump (MVT) 148
in a SNAP dump (MVT) 61, 63-64
in an ABEND/SNAP dump (MFT) 42,44
IRB 14

Job pack area 14,17
Job pack area queue 17
Job step 19

Job step task (MVT)
JPAQ 17

20,46

LINK macro instruction, effects of 18
Link pack area (MVT) 20-21
Link pack area maps (IMDPRDMP output)
71-73
LLE
count field 17
description of 17
in an ABEND/SNAP dump (MVT) 50
Load list
description of 16
~instruction for using 205,207
in a storage dump 142
in an ABEND/SNAP dump (MVT)
in an ABEND/SNAP dump (MFT).
in an indicative dump 66
in systems with MVT 17
in systems with MFT 16-17
Load list element (see LLE)
LOAD macro instruction, effects of 18-19
Load module, storage control for
in an ABEND/SNAP dump (MVT)
in systems with MVT 25-26
Loaded program request block 14
LPRB 14
LRB 14

53,63
38,44

53-54,64

Main storage hierarchy support
inclusion of 20-22
effects on MSS boundary box 21
effects on partition queue 21
Main storage layout
in systems with MFT with subtasking
19-20
in systems with MFT without subtasking
19
in the systems with MVT 20
Main storage supervisor's boundary box
(see MSS)
Machine check interruption 205-207
MFT, systems with
considerations in using an ABENIV/SNAP
dump of 44~45
contents of an ABEND/SNAP dump of 34-45
quide to using a storage
dump of 137
how to invoke an ABEND/SNAP
dump of 29
main storage layout in 20
storage control in 21-23
task control characteristics of 19-~20
trace table entries in 148

Model 65 Multiprocessing system
trace table formats 149
prefixed storage area, as shown in an
ABEND/SNAP dump {(MVT) 60
trace table entries in a SNAP dump 62
Module name prefixes, list of 219
description of (MFT) 21-22
in an ABEND/SNAP dqump (MVT)
starting address (MFT) 35
Multiprogramming with a fixed number of
tasks (see MFT, systems with)
Multiprogramming with a variable number of
tasks (see MVT, system with)
MVT, systems with
complete ABEND/SNAP dump of 47-~48
contents of an ABEND/SNAP dump U46-64
guide to using a storage image dump of
137-146
guide to using an ABEND/SNAP dump
of 63-64
how to invoke an ABEND/SNAP dump of 46
load list 16
main storage layout in 20
storage control in 22-26
task control characteristics in 20
trace table entries in 148

55-56

Nucleus
contents of 19-20
in an ABEND/SNAP dump (MVT) 60
in an ABEND/SNAP dump (MFT) 44

Only loadable (OL) 14
OPEN/CLOSE/EOV debugging 241
Output comments (IMDPRDMP output)
from GTF processing 203
Overlaid problem program 34

130-136

Partition (MFT) 19-20
Partition queue element (see PQE)
Partition TICBs 138-141
PIE 35,49
Pointers, control block 231
PQE
format of 23
in a storage dump 143
in an ABEND/SNAP dump 56-64
PRB 14
Priority 19-20
Problem program, how to locate in a
dump 205-207
Problem program storage boundaries, in an
ABEND/SNAP dump (MFT) 40
Program check interruption
Program check old PSW
in an ABEND/SNAP dump (MVT)
information in 205,206
Program check trace table entry
format of 148
in a SNAP dump 61-62
in a storage dump 145-146
Program interruption element (see PIE)
Program request block 14
Protection key 35
PSCB 146

205,206
52,63

Index 245
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PSW at entry to ABEND
in an ABEND/SNAP dump (MVT) 49
in an ABEND/SNAP dump nMFT) 35
PSW, program check old (see program check
old PSW)
PSW, resume (see resume PSW)

QCB 57
Queue control block trace (IMDPRDMP
output) 70-71
Queue elements (MVT) 21,22-26
Queues destroyed 34
RB
as affected by LINK, ATTACH, XCTL and

LOAD 18
formats of 13-16
in an ABEND/SNAP dump (MVT) 52-54
in an ABEND/SNAP dump (MFT) 37,38,44
in an indicative dump 66
most recent 35,49
name field, in a dump 205
purpose of 13
pointers in 233
pointers to, in a storage dump 141-142
queue (see active RB queue)
sizes of 15
types of 13-14
when created 13
which ones appear in a dump 205
RCB 145
Re-creating the task structure
MFT with subtasking 139
MVT 139
Reenterable load module area (MFT) 19
Region (MVT)
contents of, in an ABEND/SNAP dump 64
description of 20
storage control for
Register contents
in a save area 147
in an ABEND/SNAP dump (MVT) 60-61
in an ABEND/SNAP dump (MFT) 43
in an indicative dump 66
Request block (see RB)
Resume PSW
in an ABEND/SNAP dump (MVT)
in an ABEND/SNAP dump (MFT)
in an indicative dump 67
Retain dump 32
Rollout/rollin
effects on partition queuwe 22-23

22-24

53,62
38,44

Save areas
format of 147
in an ABEND/SNAP dump (MVT) 58
in an ABEND/SNAP dump (MFT) 40
Save area chain 147
Sense bytes, UCB
table of 225
Sequential partitioned system (see MFT,
systems with)
Service aids 229
Set system mask trace table entry
format of 149
in an ABEND/SNAP dump 62

SIO trace table entry
format of (MFT) 148
format of (MVT) 148

in a SNAP dump (MVT) 62-63
in an ABEND-SNAP dump
(MFT) 42,44-45

SIRB 14

SNAP dumps
contents of (MVT) 46-63
contents of (MFT) 32-44
guide to using (MVT) 63-64
guide to using (MFT) U44-45

how to invoke (MVT) 46
how to invoke S5MFT) 29
introduction to 11
Snapshot dumps (see SNAP dumps)
Space considerations, for ABEND/SNAP
dumps 32
SPQE
formt of 24
in a storage dump 143
in an ABEND/SNAP dump 55,64
SQS (see system queue space)
SsM (see set system mask trace table entry)
Storage control
in systems with MFT with subtasking 22
in systems with MFT without subtasking
21
in systems with MVT
Storage dumps
discussion of 68
guide to using 137
introduction to 11
Subpool
definition of 24
in a storage dump 143
in an ABEND/SNAP dump 55,64
queue elements (see SPQE)
Subtask, as created by ATTACH 18
Supervisor calls, list of 209
Supervisor interrupt request block 14
Supervisor request block 14
SVC trace table entries
formt of (MFT) 148
format of (MVT) 148
in a SNAP dump (MVT) 61-62
in an ABEND/SNAP dump (MFT)
SVCs, list of 209
SVRB 14
SYSABEND DD statement
description of 32
samples of 33
SYSOUT, as a dump data set 32
System control blocks (see control blocks)
System differences in task control 18-20
System failure 68
System queue space (MVT) 20
System tasks 18-20
System wait TCB 75
SYS1.DUMP data set 68,29
SYSUDUMP DD statement 29

25,26

42-44

Task completion code (see completion codes)
Task control block (see TCB)

Task control differences, by system 18-20
Task dispatching priority 20

Task input/output table (see TIOT)
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Task management 13-21

Task supervision 13-21

Task structure, recreating the, using a

storage dump (MVT) 139

Task switch trace table entry (MFT)
format of 148
in an ABEND/SNAP dump 44

Task switching (MFT) 20

TAXE 146
TCAM Debugging Aids 231
TCB

description of 13 :
in an ABEND/SNAP dump (MVT) 49-51
in an ABEND/SNAP dump (MFT) 35-37
information available through 13
locating, in a storage dump 138-141
pointers in 233
pointers to, in a storage dump (MFT)
138-139
queue (MFT) 19,20
queue (MVT) 20
relationships 19-20
summary display (IMDPRDMP output)
124-127
MFT without subtask TCBs 125
MFT or MVT with subtask TCBs 125
TCBILCT 51,233
TCBNTC 51,233
TCBOTC 51,233
TCBTCB 50, 233

Telecommunications Access Method (see TCAM)

Termination, abnormal (see abnormal
termination)
TIOT
description 26
in ABEND dump (MVT) 55
in IMDPRDMP output (MVT) 90
pointers in 233

TIJB 146
TIBX 146
Traces 147-150
Trace table
control block 148

delimiting entries, in an ABEND/SNAP

dump (MFT) 44
description of 1us
format of entries (MFT) 148
format of entries (MVT) 149
formt of entries
{(Mod 65 multiprocessing systems)
in a SNAP dump (MVT) 61-62
in a storage dump 148-149
in an ABEND/SNAP dump (MFT) 42
samples of entries 148-149
usefulness in debugging 206
TSB 146
TSCVT 145
TSO Control Blocks 145-146

ucB
description of 27
in a storage dump 144
in an ABEND/SNAP dump (MFT) 41
pointers in 234
UMSM 146
Unit control block (see UCB)
Use count 17

Wait list 17
Wait list element 17,18
WLE 17

XCTL macro instruction, effects of 18
XL

description of 25

in a ABEND/SNAP dumps S4,64

Index

149
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