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This PLM (Program Logic Manual) is a
detailed guide to the serviceakility aid
programs provided with the DCS/VS system,
supplementing various superviscr and
transient functions. It documents internal
logic and data flow through descrigtive
text, flowcharts, and figures.

For ths ccmplete logic of the DCS
control and service operations, this manual
is to be used with the follcwina 5ix
companion PLNs.

e DOS/VS Error Recovery and Recording
SY33-8552

e DOS/VS_IPL _and Job_Contrcl, SY33-8555

e DOS/VS Likrarian, SY¥33-8557

e DOS/VS Linkage Editor, SY¥33-8556

e DOS/VS Supervisor Logic, SY33-8551

e DOS/VS Logical Transients, SY33-8553.

Prerequisite to the effective use of the
seven PLMs are the following publications.

e IBM System/370 Principles of Operation,
GA22-7000

e Introduction to DOS/VS, GC33-5370

e DOS/VS System Management Guide,
GC33-5371

e 1IBM System/360 Disk and Tape Ogerating
Systems, Assembler Language, GC24-3414,

Publications related in sukject matter to
the seven system control PILMs are:

e DOS/VS Serviceability Aids and Debugging
Procedures, GC33-5380

e DOS/VS System Generation, GC33-5377

PREFACE

e [CS/VD Messages, GC33-5379

e DOS/VE fuperviscr and I/0 Macres,

GC33-5373

e DOS/VS Crerating Prccedures, GC33-5378

e DCS/VS rata Managerment suide, GC33-5372.

Titles and abstracts cf cther related
puklications are listed in the IEM

Systernr/360 and Systen/37C Biklicgraphy,
GA22-6822.

This manual consistc c¢f ri:o major

sections:

e PDAIDS (Prcklem Deterrminaticn Aids)
e SLCAID (System Debugging Aid)
e DUMPGEN (Dump Generatcr)

e PLSCM (Fage Data Set Cunp)

e LSERV (Lakel Informaticn Cylinder
Disrlay)

e ESTVUT (Errocr Statistics ky Tare volume
Utility)
e EREP (Environmental Reccrding, Editing,

and Printing)
e Printer support prograns

e Arpendixes contairing varicus
cross-reference lists, sample printouts,
ard sugervisor takles.

The flowchart symbols used in this manual
ccnfecrr tc the flowcharting standards cf
the American National Standards Institute,
Inc. Nurerals, such as C0, identify the
rrogram or general level flcwcharts. The
detailed flowcharts are identified by
letters AA through ZZ.
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INTRODUCTION

PDAIDs (Problem Determinaticn Aids) prcvide
the option to trace specified events during
the operation of a program. Tracing may
record the events of the proklem rprogram,
the supervisor, or both. PDAIDs also
provide the possibility to dump transient
areas.

INPUT/QUTPUT _TRACE: The I/C (Input/Output)
trace records I/0 device activity. The
data recorded by the I/0 trace function may
be for all or a selected group of I/0
devices. When an I/0 interrupt occurs, the
data recorded is:

e TI/0 old PSW
e CSW.

When an SIO instruction is issued Ly the
DOS/VS supervisor, the data reccrded is:

e Condition code

e Device address

e CCB address

e CSW.

FETCH/LOAD TRACE: The F/L (Fetch/Load)
trace records the order in which phases and
transients are called from the core image
library under the control of DOS/VS. When

a fetch or a load is issued that causes an
svC 1, 2, or 4, the data recorded is:

e Phase or transient name

e SVC number

e TILocation of the SVC

e Partition identifier

e Toad address of the phase

e Entry address of the phase.

At times, SvVCs 5, 6, 11, and 14 branch
directly into the supervisor fetch or load
routine. The fetch or load (svCs 1, 2, and
4) is recorded; however, the calling
address and the SvVC values for SVCs 5, 6,

11, and 14 are not indicated in the actual
fetch or load trace record.

PCAIDS (PROBLEM CETERMINATION AIDS)

GENERALIZEL SUPERVISOR CALL TRACE: The
GSVC (Generalized Sugerviscr Call) trace
records SVC interrupts as they occur. All
SVCs, cr a selected grcur cf SVCs, may ke
traced. The data recorded by the GSVC

trace is:

e SVC 0l1ld PSW

e Task identificaticn

e Contents of register 0

e Last three kytes of register 1
s SVC numker

e Partition identifier.

If PTO is included in the system, the SVCs
issued when the physical transient area is
kusy are not traced.

________ The QTAM trace reccrds the
input/cutput activity cf CTAM in three
areas:

e SVCs 0 and 31
e A supervisor-issued SIO

e An I/C interrupt.

The I/0 old PSW, the CSW, and the device
address are recorded when an I/0 interrupt
occurs. The condition code, device
address, CCB address, and CSW are recorded
when a supervisor issues an SIO. The SVC
cld PSW, the SVC nurker, the ccntents of
registers 0 and 1, and the partition
identifier are recorded when an SVC 0 or 31
is issued.

TRANSIENT DUMP: The transient dump allows
certain areas of the supervisor to be
displayed when a program check occurs.
These areas are:

e The 16 general registers used at the
time of failure

e The first 144 bytes of main storage
e The physical transient area

e The logical transient area.

PDAIDS 11



Chart 01.

General Logic Flow of the PDAID Prcgrars

Get control from
the Supervisor

Initializer  Chart AA - AL

The PDAID initializer locates
the PD area and gets the
function and module specified

END Key

Read Parameters
from SYSIPT

1

1/0 Trace N F/L Trace ‘'FT’ Generalized ‘GT” QTAM ‘aT Transient  'TD’
Function l Chart 02 Function I Chart 03 SVC Trace I Chart 04 Trace l Chart 05 Dump l Chart 06
PDAIDITW  Chart CA PDAIDFTW Chart DA PDAIDGTW Charts EA - EB

PDAIDQTT Charts EM - EN PDAIDTDP FA-FB
PDAIDITP  ChartsCB-CC PDAIDFTP  Charts DB - DC PDAIDGTP Charts EC - EE PDAIDQTW Charts EJ - EL PDAIDTDT EC.FD
PDAIDITT  Charts CD - CE PDAIDFTT Charts DD - DE PDAIDGTT Charts EF - EH

The 1/0 Trace function
traces 1/Q events, and
logs them either on the
device specified or ir:
real storage

The F/L Trace function
traces F/L events, and
logs them either on the
device specified or in
real storage.

The GSVC Trace function
traces SVC events, and logs
them either on the device
specified or In real storage.

The QTAM Trace function
traces QTAM events and
logs them either on the de-
vice specified or in real
storage.

Transient Dump provides a
hsting of the 16 generai
registers, the first 144 bytes
of real storage, the logical
“transfent area, and the
physical transient area each
time a program check
interrupt occurs.

$$BPDAID
Chart AM

Fetch $$BPDAID

Reset hooks

EQJ

I

1

If the alternate area is to

be dumped, SYSLST must be
assigned before 1ssuing

EXEC PDAID=XX

12 DOS/VS Serviceability Aids

was on tape

‘ // EXEC PDLIST )

PDLIST  Charts BA - BF

The Tape-to-Printer utility
program translates the
logged information into
printable format and

hsts 1t on theprinter.

Return control
to supervisor

If the output of PDAID
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System Consideration for PDAIDs

If the use of PDAIDs is desired, then the
following must be performed prior to their
execution:

e During system generation, specify PD=YES
or PD21400 in the FOPT macro of the

installation tailored superviscr. (See

storages allocations.)

Note: Up to 10,240 may ke specified to
increase the size of the FD area for the
core-wrap mode.

e Catalog the main phase (FDAID) tc the
core image library prior to 1its
execution.

A1l the PDAID programs are self-relocating,
and can be run in any partition. If data
provided by PDAIDs is recorded cn magnetic
tape, the PDLIST program must ke used to
obtain a listing.

supervisor specifications and cataloging
procedures.

Initiation of PDAID

You can execute PDAIDs by using standard
DOS/VS job control language from either
SYSLOG or SYSIPT. The statement

// EXEC PDAID

causes the main phase, PDAID, to lcad at
the address of the initiating partition.
Control is given to PDAID, which issues the
following message to the operator on
SYSLOG:

4c10D PDAID=

The operator must respond tc this message
with one of the following:

IT Specifies an I/0 Trace. See Ncte 1.

FT Specifies an F/L Trace.

See Ncte 1.

GT Specifies a GSVC Trace.

¢T Specifies a QTAM Trace. See Note 1.

See Note 1.

TL Specifies transient dump.

XX Terminates the PDAID presently running.
See Note 2.

IND Indicates PDAID contrcl statements are
entered througn &Y. Ii7T.

______ when IT, FT, GT, QT, cr TD is
specified, tne opera-cr pusr give
additional PDAID contrcl statements through
SYSLOG.
Ncte 2: If a s, of the alternate area is
desired, SYSLET must be assigned before XX
is specifai«".

Figure 2 illustrates the PDAID ccntrol
staterents in the sequence in which they
nust be used.

e The EN[L response is valid cnly for
SYSLOG and cannot be used as a SYSIPT
operand.

e Multiple operands or operator resgonses
tc PDAID cecntrol statements fcr traces
with a variable numker of functions
(such as ignoring SVCs) are nct allowed.
Repeat each parareter with each
variaktle. Repeat each message until
either the maximur nurker of variables
is reached or an END respcnse is given.

e (C terrminates the Pr2IT ccntrcl input,
and the default is taken for any PDAID
cpticns that are nct specified. When
you use SYSLOG, GC is a valid response
(see Figure 2). When ycu use SYSIPT, GO
should ke the last parareter, and it has
nc crerand associated with it.

Selection of an Output Device: FDAID
nessage/rarareter CUTPUT DFVICE= permits
the selection of an output device. Specify
the device ky channel and unit, not by
symbolic urit. If an cutput device is
specified, PDAID checks the address against
the surervisor PUB and selects the
appropriate phase for the unit type
Cr printer).

(tape

PDAIDS 13



Selection of Core-Wrap Mode:
device is not specified, core-wrap mode is
assumed. The event trace tables (see
Figures 3, 6, 7, and 12) are kept in the PD
area. The number of events contained in
this area depends on the size of that area
generated at system generation time with
the PD option of the FCPT macro. FPFD=1400
(or PD=YES) is the minimum that can be
selected. Figure 1 shows the mraximum
number of entries for each trace type when
PD=1400 (minimum PD area), and when
PD=10,240 (maximum PD area).

If an output

If core-wrap mode is selected, an
alternate area, which belongs tc the

superviscr, but resides in the main page
gccl, can ke used for the trace takles (see
Figures 3, 6, 7, and 12). The size of the
alternate area is specified thrcugh the
message/parameter AAA=nK. AAA= and OUTPUT
CEVICE= are mutually exclusive; when one is
specified, the other cannct ke used. If
the alternate save area is specified, the
ED save area is not used. Neither can the
PD save area ke used when PDAID and SDAID
are used concurrently.

Neither core wrap ncr AAA are valid for
transient dump.

| 1 T T i
| Trace Type | Length of Entry | Maximum Nurker of | Maximum Nurber of |
| | | Entries when | Entries when

| | | PD = 1400 | PD = 10,240 |
pmmmmm oo frmmmm oo frmmm oo m e Fommmmmm oo .
| I/0 | 18 | 42 | 544 |
| F/L | 22 | 42 | 453

| GsvC ] 18 | 50 | 552 |
| QTAM | 21 | 35 | 465

| I e I —_ J J

Figure 1. Maximum Number cf PD Area Entries
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SYSLOG / SYSIPT

Meaning

SYSLOG SYSIPT Default
Message Parameter Response Operand
PDAID= FT FT  Fetch/Load Trace None, the
GT GT  GSVC Trace function
1T iIT i/0 Trace continues.
QT QT QTAM Trace
TD TD Transient dump
XX XX Terminate present PDAID function
END Key END Key Additional PDAID control input through SYSIPT
OUTPUT DEVICE = cuu Specify the hexadecimal channel and unit number of either Core - Wrap
(Note 1) X'cuu’ a magnetic tape unit or a printer for the output device of mode;
END Key the PDAID. A printer is invalid for QTAM Trace. A device none for
GO must be specified for transient dump. transient
dump
AAA=
(Notes 1, 3, and 4) nk Specify the size of an alternate area Core - Wrap
[ END Key ] for Core - Wrap Mode. Minimum is 2K, Mode using
GO maximum 99K, PD Save
Area.
TRACE PARTITION= [/ sp -] SP  Supervisor
BG BG Background
(Valid only for Fa F4 Foreground 4 Trace all
Fetch/Load, GSVC F3 F3  Foreground 3 partitions
and QTAM trace) F2 F2 Foreground 2 and the
F1 F1  Foreground 1 supervisor.
END Key
L~ GO ] For the QTAM trace only SVCs 0 and 31 are recor-
ded per partition.
IGNORE DEVICE=
(Notes 2 and 3) [ (cuu T Specify the hexadecimal channel and unit number of the Trace all
X‘cuu’ device to be ignored by the 1/0 or QTAM trace. A devices.
END Key maximum of 3 may be specified.
| \GO _J
TRACE DEVICE= [ (cuu . Specify the hexadecimal channel and unit number of the Trace all
(Notes 2 and 3) X‘cuu’ device to be traced by the 1/0 or QTAM trace. A maxi- devices.
END Key mum of 3 may be specified.
| leo )]
:g?g:‘: asn\v:’l(; E?\ID Key Specify the hexadecimal SVC number to be ignored by the Trace all
| |co i GSVC trace. A maximum of 6 may be specified. SVCs.
TRACE SVC= [ (nn Specify the hexadecimal SVC number to be traced by the Trace all
(Notes 2 and 3) END Key GSVC trace. A maximum of 6 may be specified. SVCs.
L_{GO ]]
GO GO GO terminates the PDAID control input and uses the None.
(Valid SYSIPT (Valid SYSLOG default for those options that are not specified.
parameter) response)
Note 1. OUTPUT DEVICE and AAA are mutually exclusive. Neither can be shared with any other program.
Note 2. TRACE and IGNORE are mutually exclusive.
Note 3. Not valid for transient dump.
Note 4. When PDAID s used concurrently with SDAID the alternate PD save area cannot be used.
Figure 2. PCAID Control Statements

PDAIDS
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Chart 02. Logic Flow

// EXEC PDAID
// JOB TRACE

of the 1I/C

Trace Functicn

Fetch $$BPDAID
Chart AL

Read parameters
from SYSIPT

Point to
Selected
Phase

Reset hooks

Output
Device= cuu

I I L
EOy Fetch $$BPDAID S i END Key
Chart AL I I
Assume core Log trace on
wrap selected specified devize AAA= nK
Reset hooks (See Note 2)
Load selected
phase into PD area — T 2
Turnon appropriatg % END key nK GO
hooks in supervisor 1 4 (b
Assume all Log trace Log trace in speci-
devices to be PD fied alternate area
traced inFD area In main storage
Supervisor hook
(S10, or I/0 ignore
intertupt routine) Device=cuu
BALR e $ \
o END Key °““'(°l““' cuu)
n Ignore these devices|
race (Maximum of 3)
Device=cuu
Traceable LGO or
device END Key
cuu,{cuu, cuu )
Trace only
these devices
(Maximum of 3)
YES |
Core dumps’ .
In progress
Devices Note 1 At this time, the 1/Q Trace phase has been loaded
(see and another job 1s executed with 1/O Events being
Note 2) No traced
1 1
Printer (PDAIDITP ) Tape (PDAIDITT)  None (PDAIDITW) Note 2 The device may be a printer or tape, in which

Charts CD CE

Charts CB CC

Chart CA

// EXEC PDLIST

Store 1/0 events
In the alternate arezf
or in the PD area

r

Display 1/O events
using this utii ty
program
~——

Display 1/Q events
a3 they occur

Display 1/0 events
by ‘dumping’
real storage

Return control
to Supervisor
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case PDAIDITP or PDAIDITT pertorms the trace
If no device is specified, PDAIDITW performs
the trace.

Commun routine

Charts AA AL

£
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L/0 TRACE FUNCTION

The I/0 trace function (Chart 02) provides
trace table. [ r Inyput/cutput devices.
(See Figures 3 and U4.)

I/0 trace allows the I/C activity of
programs run under DOS/VS tc be traced.
Tracing consists of:

e Recording the device address, the I/0
0old PSW, and the CSW when an I/0
interruption occurs and

¢ Recording the SIO prefix, the ccndition
code, the device address, the CCB
address, and the CSW (when the CSW is
stored 1n response to an SIO instruction
issued by the DOS/VS sugervisor).

Either of these is referred to as an 1/0
event. The events may be preserved in a
rotating buffer (see Figure 6) in storage
(first entry overwritten when the area is
full, etc.), printed, or recorded cn tape.
When a tape is used, it must be prccessed
by the PDLIST utility program to provide
readable output data.

If the program is running in virtual
mode, the real CCB and CSW addresses are
translated to virtual addresses before
printing.

| You can detect the SIC issued by the

| supervisor (CSW stored conditicn) by
|checking the PSW portion cf an entry in
| the storage dump and deterrining if the
|system mask byte contains an X'00'. If
| the system mask byte is nct X'00', the
|I/C event was an interrupt.

o e I
| Sample for I/O interrupt: |
| |
| pm—m—- I TS 11
| |Device | I/0 old PSW | CSW |
| faddress| | 1
e — oo fommmm oo 1
tr 2 8 I 8 [
N — e o 11
I Il
|| Sample trace for a supervisor issued ||
|1 SIO: 1l
[ [l
| === To——To———- et e 11
Il sio | |Dev. | ccB | CSwW |
[l bit | | Addr. |Address| [
I ot et ST oo 1]
fr2 121 2 ] ¢4 I 8 Il
[ SR I S i 1
| |

I

I

I

I

I

I

I

4

Figure 3. I/0 Trace Table Entry

Tracing Ortions

The I/0 trace function provides the
fcllcwing cptions.

e Trace all I/0 activity cn the systen
e FEliminate a maximumr of three devices

e Limit trace to a maximur cf three
devices.

The trace-limiting options (see Figure 2)
are specified Ly the initializer keywords
IGNORE DEVICE= or TRACE LCEVICE=. All I/C
activity is traced if cne cf these option
keywords is not specified. The twoc
keywcrds are mutually exclusive. When
either is specified, the other Lecomes
invalid.

The three limiting cpticns are invoked
bty specifying the channel and unit
addresses (X'cuu' or cuu) of the
arrrcpriate devices. sSyrnkclic device
references (SySxxx) are invalid.

LCata Collection

I/0 trace resides in the PD area and
rerfcrns the actual tracing cf I/O events.
The first entry to the phase causes sore
initialization to cccur kefcre the I/0
event is acted upon. At each entry, the
phase tests the logical transient area for
a durp transient; normally, it dces not
trace any I/0 activity when a dunp is in
progress. (If it is necessary tc trace I/C
events during a dump rcutine, the exit
kranch following the compare instructicn
lakeled DUMPCHK should be altered to a
NOP.) This prevents a dunp e€ither fror
cverflcwing the trace takle when ccre wragp
is used (see Figure 6), or from causing
excess output in cutrut rcde.

If nc durmp is in prcgress, the device
address is matched against either IGN cr
TRC entries to determine if the event
shculd ke entered intc the trace tables.

Note: It is not necessary tc ignore the PD
cutput device. I/0 events from this device
are handled internally ky the mrcdule.
Events fror the PD output device are traced
if the I/C activity originates outside the
EC mcdule (that is, the device is keing
shared).

If the event is not tc be traced,
ccntrel is returned tc the supervisor
rcutine frcm which the trace was entered.
If the event involves a device tc be

PDAIDS 17



traced, an entry is made in the trace
table. At this point, the ccre-wragp
returns to the supervisor.

Qutput

The I/0 output phase tests fcr a full table
before returning to the supervisor, and
attempts to output the table when it
contains enough entries. If the output
device cannot be accessed, ccntrol is
returned to the supervisor, and output is
retried at each subseguent entry tc the
trace phase. Limited overflow kuffers are
available in each module:

[m——————=== T-————————= L D Too—-ToooT
| Type |Full |overflow | Maximum |
| Output |Table |Entries | Capacity]
T S T ommmmmms
| Printer |3 Entries |5 Entries]| 8 |
| (PCAIDITP) | I | Entries |
O S e
| Tape |13 Entries|7 Entries]| 20 |
| (PDAIDITT) | | | Entries |
b L S L J

When the I/0 output device must share a
selector channel or a contrcl unit, the
overflow carpacity can be exceeded, and I/0
events can ke lost. The trace rhase tests
for such losses, and indicates such with an
* when they occur. (It is recorrwended that
output options be selected to avoid such
losses, and that one or more of the most
active devices be ignored if an overflow
occurs.) Figure 4 illustrates cutput after
it has been printed.

PDAIDITW (CORE-WRAP MODE)

PDAIDITW preserves a fixed number cf I/0
events in the PD save area, or in the
alternate save area of the supervisor (when
AAA= is specified).

Since PDAIDITW executes in the ED area,
the actual save area - when the PD save
area is used - is equal to the PD area
(generated during system generation) minus
the length of PDAIDITW.

18 DOS/VS Serviceability Aids

Sample Output for a Supervisor Issued SIO

CSw
PSW 0000000EFF003648 0000000008000000

> CCB Address

Channel and Unit Address
Always X'00'

CSW stored condition

Sample Output for I/O Interrupt CSW
PSW*\E_E/O7\OOOC180\000009 1000355808000000

Next Instruction Address
PGM Mask
ILC,CC
b= Device Address
Machine State (AMWP)
STG KEY
—1/O Interrupt, Systems Mask
- Indicates that at least one | /O event
following this entry has been lost be-
cause of an overflow condition.

Figure 4. Sarple Output fcr I/0 Trace

The maximun nurber of entries which can ke
stored in the PD area is shown in Figure 1.
When the area is full, the cldest entry is
overlaid ky each new entry. (Figure 6
illustrates the methcd cf updating the
trace takle for core-wrar mode).

Tc retrieve the trace takles, the PD
area must ke dumped. This can ke done by
using the PDAREA operand of the LCUMP
ccrrand. Cf course, any durp that includes
the supervisor will also include the PD
area.

If the alternative area is used, it is
durped autcmatically cn the device assigned
to SYSLST, when the PDAIL prcgram is
terminated.
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PDAIDITW sets up the following pointers
(Figure 6).

e SLOT1 -- address of the beginning of the
save area,

e NEXT -- address of the next available
slot in the save area. (Because NEXT is
filled with unchecked new information,
it may contain either the oldest entry
in the takle, or the most recent
activity of a device not keing traced.
If the latter is the case, igncre the
entry.)

e WRAPADR -- address of the end of the
save area.

=== ————o—— o L 1
| Trace Type | Address cf |
| | SLOT1 is at |
- S .
| Input/output | PDAREA+X'194°* |
| Fetch/load | PDAREA+X'EG6' |
| Gsvc | PDAREA+X'114' |
|  QTAM | PDAREA+X'1BC' |
L o i
Figure 5. Trace Entry Locations in the

PD Save Area

PDAIDITP (PRINTER OUTPUT)

PDAIDITP is selected when a printer is
specified as the output device. It
collects three I/0 events, then formats and
prints them, using a line printer.

If the printer cannot be accessed,
control is returned to the supervisor.
Subsequent events are preserved by 'pushing
up' the table slot, and entering each new
event at the bottom (Figure 7). When an

unrerorted event is ‘pushed cut' of the
top, an asterisk is set into the I/0 area
tc indicate the overflcw. Printing is
attempted at each entry to the phase, until
successful. If the printer is nct ready,
or indicates errors, the message U4c24p is
issued on SYSLOG and the system waits for
an END response when the device is made
ready.

PDAIDITT (TAPE OUTPUT)

PDAIDITT ccllects and writes on an
unlakeled tape the I/0 events that occur
during execution of the problem program.
The events are written on tage in core
irage (unprintable) format. PDAIDITT
requires a tape-to-printer ogeration using
the PDLIST utility program tc retrieve the
traced events. The tape must be processed
with the tape drive termpcrarily assigned as
SYS005 and SYSLST assigned tc a rrinter to
oktain readable listings of the traced
events.

I1/0 events are collected in an area that
ray contain a maximum of 20 entries. An
atterpt is made to write the entire area as
a single record when 13 events are present
in the takle. If the channel is kusy c¢n
the attempted output, control is returned
tc the surervisor SIO routine cr interrurt
handler routine. When the next I/0 event
is received, it is entered in cne cf the
five overflow entries, and another attempt
tc output is made. Thus, the records cn
tape contain between 13 and 20 I/O events
rer klcck. The PDLIST utility program
takes this into account and prints only the
valid I/0 events.
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i: {' o T R W R A ol v M Log {Output [IGN1/TRC1{IGN2/TRC2IGN3/TRC3| Alternate Area | Alternate Area CHANQ PTR
° : F L cuu  |cuu cuu Note 1 |cuu Note 1 |cuu Note 1 Start Address End Address
5
2 2|PRT 1[PRT 2[PRT 3|PRT 4 |PRT 5 R oPT & ’ .
& & |Note 2{Note 2| Note 2| Note 2| Note 2 eserved Reserved

H

— I

SLOT1 NEXT WRAPADR
4 bytes 4 bytes 4 bytes

2nd Oldest Entry

Note 1* Used by Input/Output and QTAM Trace only.

Note 2: These bytes are used by Fetch/Load, GSVC, and QTAM
Trace functions.

Note 3: When “‘Last Available Slot” is filled, “NEXT" I1s reset to
“SLOT 1", and the table is overlaid with new entries.

The layout of the PD Area is shown in Figure 16.

Figure 6. Entering New Events in the Trace Takle for I/C, F/L, GSVC, and
QTAM Core-Wrap Modes
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r———--- a
1 1/0 Event | t O Event "pushed out” of table
] |
N

1/O Event

1/O Event
1 I
! \ 5 Maximum number of |/O events
| i

1/O Event
h /
' 1/O Event | New |'O event to be added
| J

Figure 7. Entering New I/C Events in the

Trace Table

Because 20 is the maximum nurber of I/0
events that can be recorded, an overflcw
will occur when the 21st I/0 event is
entered in the table. The tape mcdule

reccgnizes this cecndition ky checking the
20th entry location in the table fcr an
unregcrted I/0 event. If cne is fcund, a
flag is set in the preceding (19th) entry
lccaticn. As the 20th entry is ‘pushed
out' (see Figure 7) of the table, the 19th
entry replaces the 20th, and thus the flag
is availakle in the last entry.

The PDLIST utility program checks fcr
this flaqg when printing, and sets an * ,
indicating that an overflcw has cccurred
and an I/C event(s) was lcst. The *
indicator is printed in the entry that
rrecedes the missed I/0 event(s).

PCAIDITT makes no provisicn tc handle
errcr conditicns during cutput. If the
tape unit is busy, an immediate return to
the surervisor is made. If the tare unit
is nct kusy, kut a CSW stcred ccndition is
indicated or the tape unit is incperable,
the message UC24A is issued cn SYSLOG and
the systermr waits for an END respcnse when
the device is ready.
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Chart 03.

Logic Flow of the

// EXEC PDAID

XX

END Key

Fetch $$BPDAID Read parameters
Chart AL from SYSIPT
Point to
Reset hooks Selected
Phase

1
=)

Getch $$BPDAID
Chart AL

Reset hooks

Load selected
phase into PD area
"Turn on appropriatg
lhooks in supervisor

EOJ (See Note 1)

Supervisor hook
(fetch routine)

BALR

Output

Device = cuu

Fetch/Load Trace Function

GO

Assume core
wrap selected

Log trace on
specified devize

(See Note 2)
]
Assume all
partitions 1o be Trace
traced Partition

END Key
AAA=nK
r T |
END key nK GO
' ' o
Log trace in
Log trace 3
in PD area specified alternate

area in main storagel

|

GO or
End Key g

SP,F4,F2,F1, or BG

Trace specified
partitions

Note 1

Devices
(see
Note 2)
1
Printer (PDAIDFTP) Tape (PDAIDFTT) None (PDAIDFTW)

Charts DB-DC

Charts DD-DE

Store
F/L events
on tape

Chart DA

/; EXEC PDLIST

Store F/L events
in the alternate arez|
or in the PD area

Display F/L events
as they occur

Display F/L events
using this utili ty

program _——

Display F/L events!
by ‘dumping’
real storage

Return control
to Supervisor

22 DOS/VS Serviceability Aids

Note 2

J

At this ime, the F/L Trace phase has been loaded
and another job s executed with F/L Events being

traced

The device may be a printer or a tape unit, in
which case PDAIDFTP or PDAIDFTT performs
the trace.

\

common routine
Charts AA-AL




FETCH/LOAD TRACE FUNCTION

The F/L (fetch/load) trace (Chart 03)
allows tracing the order in which phases
and transients are under control of DOS/VS,
See Figure 8 for the format of F/L trace
entries, Tracing consists of recording
(for svc 1, svC 2, and SVC 4):

e The name of the phase or transient being
called

e The supervisor call numker

e The location of the supervisor call
e The partition identifier

e The load address of the phase

e The entry address of the rhase.

Note: At times, SvC 5, 6, 11 and 14 branch
directly into the supervisor fetch or load
routine. These are traced whenever they
occur, and appear in the output of the
trace; however, the calling address and SVC
values do not indicate the actuval fetch or
load.

Each collection of data is referred to
as an F/L event. The events may be
preserved in a rotating buffer (first entry
overwritten when the area is full), or may
be printed or recorded on tape. When a
tape is used, the tape must be processed by
the PDLIST utility program to provide
readable output data.

Use of the request key during the
operation of the F/L trace may result in
apparently erroneous data due to the
supervisor action required to handle the
request. In particular, sugerviscr calls
that have already been recorded may not be
completed, and part of the data rut out by
the specific phase (PDAIDFTIW, PCAILCFTP, or
PDAIDFTT) may pertain to these inccmplete
SVCs.

Tracing Options

The F/L trace:

e Traces all svc 1, 2, 4, and certain SVC
5, 6, 11 and 14 interruptions, and

e Limits the trace by partiticn
(multiprogramming systems only).

Trace limiting options are specified by the
initializer keyword TRACE PARTITION= (see

Figure 2). These options are useful only
when the user runs several partitions at
cnce, and does not wish to trace all of
ther. Norrally, only cne rartition would
ke operating at a given time, and the
default (trace all partitions) wculd allow
koth the single partition and the
superviscr to ke traced.

Cata Ccllecticn

F/L trace rhases reside in the PL area, and
pexrfcrn the actual tracing cf F/L events.
All events are recorded after the rhase is
rhysically loaded intc stcrage. The first
entry to the phase causes some
initialization tc occur kefore the F/L
event is acted upon.

The value in the partition
identification key (PIK) is matched against
the (partition) entries tc determine
whether or not the event should ke entered
intc the takles. To ccnserve stcrage, the
rhase tests for partitions tc ignore,
rather than partitions tc trace. PDAID
accepts parameters and converts them to
igncre parameters for the F/L trace
modules. For example, if F1l, F2, F3, FUu,
and SP is specified, the initializer
converts this information to an 'ignore BG'
parareter for the F/L trace thase.

If the event is tc ke traced, an entry
is made in the trace table. 1If not,
ccntrel returns to the surerviscr routine
from which the trace was entered.

F/L rhases test fcr a full takle kefore
returning to the supervisor, and attempt to
cutput the takle when it contains enocugh
entries. If the ocutput device cannot ke
accessed, control returns to the
superviscr, and ocutput is retried at each
suksequent entry to the trace function.
Lirited cverflow kuffers are available in
each phase as shown in the fcllcwing takle:

[m————————= B DS S B 1
| Type |Full |Cverflow |Maximum |
|Cutput |Takle |Entries |Carpacity |
T P B TN PEETT {
|Printer |2 Entries|4 Entries|6 Entries |
| (PDAIDFTE) | | |

e O DS St
| Tape |9 Entries|6 Entries|15 Entries|
] (PCAIDFTT) | | | |
b S i S S i
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T T - T
| Phase | | Calling |
i Name | svC | Address |
pmmmm oo m e $--—-- e e
1 | 3 |
b i j I I,

Load

------- e e At |
| Entry* | Partition |
| Address | iD |

——————— e
| 4 | 2 I

_______ Y S|

*If a phase not found condition is detected, the load and entry addresses are

set to X'FFFFFF'.

Figure 8. F/L Trace Table Entry

PDAIDFTW (CORE-WRAP MODE)

PDAIDFTW preserves a fixed number of F/L
events in the PD save area, or in the
alternate save area of the supervisor (when
AAA= is specified).

Since PDAIDFTW executes in the PD area,
the actual save area - when the PD save
area is used - is equal to the PD area
(generated during system generation) minus
the length of PDAIDFTW.

The maximum number of entries that can
be stored in the PD area is shown in Figure
1. When the PD area is full, the oldest
entry is overlaid by each new entry.
(Figure 6 illustrates the method for
updating the trace table for core-wrap
mode.)

To retrieve the trace takles, the PD
area must be dumped. This can be done by
using the PDAREA operand of the DUMP
command. Of course any dump that includes
the supervisor will also include the PD
area.

If the alternate area is used, it is
dumped automatically on the device assigned
to SYSLST, when the PDAID program is
terminated.

PDAIDFTW sets up the following pointers:

e SLOT1 -- address of the beginning of the
save area.

e NEXT -- address of the next available
slot in the save area. (Because NEXT is
filled with unchecked new informration,
it may contain either the oldest entry
in the takle, or the SVC numker and
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calling address frcm a rartiticn not
being traced. If the latter is the
case, igncre the entry.)

¢ WRAPADR -- address cf the end cf the
save area.

Note: The locaticn cf SIOT1 is shown in
Figure 5.

PDAIDFTP (PRINTER OUTPUT)

FCAICFTP is selected when a printer is
specified as the output device. It
ccllects twoc F/L events, formats them for
output, and prints them cn a line printer.
See Fiqure 9 for sample cutput.

If the printer cannot be accessed,
control returns to the surerviscr. TIf the
rrinter is off-line cr is nct ready, the
message U4C24A is issued cn SYSLOG and the
system waits for an END respcnse when the

Frinter is made ready.

When twc entries have keen saved, they
are formatted for output, and the save area
is cleared. Two more entries mray ke saved
kFefore output is achieved, without an
cverflcw ccndition occurring. Hcwever,
when the I/0 area and save area are full
and an entry must ke made, the cldest entry
in the save area is lost, and an *
indicator is set in the I/0 area. Thus, an
* in the output indicates that the next
chronolcgical entry (cr entries) was lcost
due to an overflow.

)
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PDAIDFTT (TAPE OUTPUT)

PDAIDFTT collects and writes, on an

2

-

unlabeled tape, the F/L events that occur $SBCLOSE
during execution of a job stream. The b =
events are written on tape in core image

format. Output from PDAIDFTT is formatted
into printakle characters by the PDLIST Entry Address
utility program. The input tape drive must 4 Load Address

be temporarily assigned as SYS005 before
execution of PDLIST, and SYSLST must be

CO001F68, . BG, LO0IE30, EO0IE30,

Partition 1D
AR = ATTENTION ROUTINE

assigned to a printer. BG
Fa

F/L evants are collected in a save area S
inside the PD area. When nine entries have £l

been made in the save area, the ghase
attempts to output. If the tape drive
cannot be accessed, control returns to the " Cati adaiess (This is taken from the
supervisor. If the tape drive is not SVC old PSW, therefore, it 1s
ready, or indicates errors, the message jﬁigﬁ“”ﬁp“”mcmmg
4c24A is issued on SYSLOG and the system

waits for an END response when the device
is made ready. At each entry to the phase, ——® Value of the Supervisor Call

the top slot in the save area is checked 1 - Fetch Phase

for an entry. If an entry is present, the - Fetch B-transient

save area is full, and an overflcw occurs :iZS;::mwm

when the current entry iE.'» saved. If an - Modify Supervisor Communications Region
overflow occurs, a flag is set in the _ Cancel Problem Program

oldest entry remaining after the current - Return from B-transient

entry is saved. The PDLIST utility prcgrar - Cancel Job

checks for this flag when printing, and

sets an * indicator when the flag is fcund,
signifying that at least one F/L event was L s Phase Name
lost due to an overflow.

mmo s WwN

$$BCLOSE*2 C-001F68 BG L-001E30 E-001E30
Because PDAIDFTT attempts to output when L

it receives the ninth entry and has a

buffer of six entry SlOtS, there are Indicates that at least one F/L event

between 9 and 15 entries per 330—byte blOCk following this event has been lost because

on the tape. The PDLIST utility progranm of an overflow condition

therefore checks for a valid entry before

formatting. Figure 9. Sample Output fcr F/L Trace
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Chart O4. Logic Flow of the GSVC Trace Functicn
// EXEC PDAID
1/ JOB TRACE
I L]
GIT
Fetch $$BPDAID Read parameters Cancel 1f PD area s
Chart AL from SYSIPT not large enough
Pomnt to
Output
Reset hooks Selected D:vf:; = cuu
Phase
i 1
Fetch $$BPDAID GO cuu END Key
Chart AL I l
Assume core Log trace on
wrap selected specified device AAA= K
Reset hooks (See Note 2) common routine
Load selected Charts AA AL
phase into PD area r T ol
Turn on appropriatg CD—'d END key nK GO
hooks in supervisor e = *
Assume ail Log trace Log trace in
SVC's to be Trace " 30 area |specified alternate
traced Partits area in real storage|
EOJ (See Note 1) ! !
Supervisor hook
(SVC routine)
BALR -
r-—G $
o END Key I
| Trace these SVC's
sg\;\gf - (Maximum of 6)
o T bl
raceable
GO o
device L‘END ’Key-
Ignore only
YES these SVC's
{Maximum of 6)
YES Core dumps I‘
- n progress
Devices Note 1 At this time, the SVC Trace phase has been loaded -/
(see and another job 1s executed with SVC Events being
NC traced

Note 2)

The device may be a printer or a tape unit, in
which case PDAIDGTP or PDAIDGTT pertorms

the trace

Printer (PDAIDGTP)  Tape (PDAIDGTT) None (PDAIDGTW) Note2
Chaits EF-EH

Charts EC-EE Charts EA-EB

Store SVC events
in the alternate are
or in the PD area

Display SVC events Display SVC events!
using this utili ty bv ‘dumping’

program real storage

Return control
to Supervisor
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GSVC TRACE FUNCTION

The GSVC trace function (Chart 04) builds a
trace table as SVC interrupts occur. The
trace table (Figure 10) consists of:

e The SVC old PSW

e The contents of register 0

e The last three bytes of register 1

e The SVC number

e The partition identifier.

The trace takle entries may ke stored in a
rotating buffer in core (core-wrar mode),
or output to a printer or tape unit. When
tape output is used, the tape mrust be

processed by the PDLIST utility program to
provide readable output data.

[~——————-7-——- T T-—- T - 1
| | |Last 3 | |
|SvC old | Reg. 0|SVC |bytes |Partition |
| PSW | |no. Jreg. 1 | iD |
f-———--- e e S fommrmm 1
| 8 | 4 1 | 3 | 2 |
| . Lo L 1
Figure 10. GSVC Trace Table Entry

Tracing Options

The GSVC function provides the following
options:

e Trace all SVCs
e Selectively trace up to six SVCs

e Selectively eliminate up to six SVCs and
trace all others

e Trace in all partitions
e Selectively trace up to five partitions.

Trace limiting options (see Figure 2) are
specified by the initializer keywords
IGNORE SVC= or TRACE SVC=. All SvC
activity is traced if one of these option
keywords is not specified. The two
keywords are mutually exclusive: when
either is specified, the other beccmes
invalid. ‘

The six SVC limiting opticns are invoked
by specifying the SVCs to be traced or
ignored. The partition limiting options
are specified by the initializer keyword
TRACE PARTITION=. This is useful only when
the user must run several partiticns at

cnce, and does not wish tc trace all of
ther.

Note: If PTO=YES in the FOPT macro then

SVCs issued when the physical transient
area is busy are nct traced.

Data Ccllecticn

GSVC trace resides in the PD area and
rerforms the actual tracing cf SvCs. The
first entry to the phase causes sore
initialization to occur kefore the SVC is
acted urcn.

The value in the prcgram interrupt key
(PIK) is matched against the PRT
(rartiticn) entries tc deterrine whether or
not the event should be entered into the
takles. Tc conserve storage, the ghases
test for partitions to ignore, rather than
rartitions to trace. The initializer
prograr (PCAID) accerts TRACE PARTITION=
parameters and converts them to ignore
rarareters for the SVC trace gphases. For
example, if F1, ¥2, F3, F4, and SP is
specified, the initializer ccnverts this
informaticn to an ‘'igncre BG' parameter for
the SVC trace phase.

If the event is tc ke traced, an entry
is made in the trace table. If not,
centrcl returns to the surervisor routine
from which the trace was entered.

Qutput

If the SVC event was caused ky an SVC keing
issued, the phases store the necessary
infcrmaticn in the takle kut dc nct attempt
to move data to the I/C area. If, however,
the SVC event was caused ky an SIO or I/0
interrupt, the phases first store the
informaticn in the takle and then test for
a full takle. 1If the takle is full, the
rhases attempt an cutput kefcre returning
control to the supervisor.

r- T - T - -1
| Type |Full |overflow |Maximum |
|Outgut |Takle |Entries |Caracity |
____________ —4- - _—
|Printer |2 Entries|4 Entries |6 Entries |
O Tt Do i
|Tace |9 Entries|5 Entries |14 Entries|
| 1o 1 S J

When the cutput device must share a
selector channel or a control unit, the
trace takles cverflow caracity can be
exceeded and SVCs can be lost. The trace
rhase tests for such lcsses and indicates

PDAIDS 27



PSW-0104000050001494 0-00100054

Reg. 0
Instruction Address

Program Mask

L———» |LC,CC

‘———————® |nterruption Code

» Machine State (AMWP)

— Key

v

1/0 Interrupt, Systems Mask

\

Lost Event Indicator

an overflow condition.

1-AE000054

Reg. 1

If an * 1s printed for the P, it indicates that at least one
GSVC event following this event has been lost because of

N-00 T-BG

N N

l

SVC NO,

Partition 1D
BG
Fa
F3
F2
F1

Figure 11. Sample Output for GSVC Trace

them with an * when they occur. (It is
recommended that output opticns be selected
to avoid such losses, and that cne or more
of the most active devices ke ignored if an
overfiow occurs.) Figure 11l illustrates
output after it has been printed.

PDAIDGTW (CORE-WRAP MODE)

PDAIDGTW preserves a fixed number cf I/0
events in the PD save area, or in the
alternate save area of the supervisor
AAA= is specified).

(when

Since PDAIDGIW executes in the PD area,
the actual save area - when the FD save
area is used - is equal to the PD area
(generated during system generation) minus
the length of PDAIDGTW.

The maximum number of entries that can
be stored in the PD area is shown in Figure
1. When the PD area is full, the oldest
entry is overlaid by each new entry.
(Figure 6 illustrates the method for
updating the trace table for ccre-wrap
mode.)

To retrieve the trace tables, the PD
area must be dumped. This can ke done by
using the PDAREA operand of the DUMP
****** Of course any dump that includes
the supervisor will also include the PD
area.
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If the alternate area is used, it is
dumped automatically on the device assigned
tc SYSLST, when the PDAILC prcgram is
terminated.

PDAIDGTW sets up the following pcinters:

e SIOT1 -- address cf the keginning of the
save area.

e NEXT -- address of the next available
slot in the save area. (Because NEXT is
filled with unchecked new infcrmation,
it may contain either the oldest entry
in the table, or the £VC nurkexr and
calling address frcrm a partiticn not
being traced. If the latter is the

case, the entry shculd ke igncred.)

¢ WRAPADR ~-- address cf the end of the
save area.

Note: The location of SLOT1 is shown in
Figure 5.

PDAIDGTP (PRINTER OQUTPUT)

PDAILGTP is selected when a rprinter is
specified as the output device. It
ccllects the two GSVC events, formats them
for output, and prints them using a line
Frinter.

=N

o«

N
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If the printer cannot be accessed,
control rsturns to the supervisor. If the
printer is not ready or indicates errors,
the message U4C24A is printed on SYSLOG and
the system waits for an END response when
the printer is made ready.

When two entries have been saved, they
are formatted for output and the save area
is cleared. Four more entries ray be saved
before output is achieved, without an
overflow condition