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This Program Logic Manual (PLM) is a
detailed guide to the IBM DCS/VS error
reccvery and recording transient programs.
It supplements the program listings by
providing descrirtive text and flcwcharts.

The lists that follcw give the titles of
companion system contrcl PIMs and
prerequisite puklicaticns.

For overall system contrcl lcgic
description, this PLM is tc ke used with
the following PLMs:

e DCS/VS Surervisor Logic, SY¥33-8551.

e DCS/VS Logical Transients, SY33-8553.

e DCS/VS Serviceability Aids, S¥33-8554.

e DCS/VS _IPL and Job_Ccntrol, SY¥33-8555.

¢ DCS/VS Linkage Editor, SY33-8556.

e DCS/VS Likrarian, SY33-85%57.

PREFACE

Prerequisite to the effective use of the
FLMs are the fcllcwing puklicaticns:

e IBM System/370 Principles cf Oreration,
GA22-7000.

e IBM System/360 Principles cf Oreraticn
GA22-6821

e Intrcducticn tc DOS/VS, GC33-5370.

e DOS/VS System Management Guide,
GC33-5371.

¢ DCS/VS Cata Management Guide, GC33-5372.

e Guide tc the DOS/VS Asserbler, GC33-4024.

Titles and abstracts of cther related
puklicaticns are listed in the IEM
Systen/360 and Systen/37C Biklicgrarghy,
GA22-6822 and the IBM Systen/370 Advanced
Functicn Bikliograrhy, GC20-1763.
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This manual describes all physical
transients, or A-transients, and Recovery
transients, or R-transients, with the
exception of $$ABRERRZ and $$ABERZ1. The
physical attention transient $$ARERRZ and
the delay cancel transient $$ABERZ1 are
described in the DOS/VS Sugerviscr Logic
manual.

A-TRANSIENTS

A-transients are also referred to as
physical transients. These infrequently
used sections of the supervisor reside in
the core image library and are fetched by
the resident supervisor only when needed.
Each program phase name begins with the
prefix characters $$A. These phases are
loaded singly into the A-transient cr
Physical Transient Area (PTA). The
A-transients' functions within DOS/VS are:

e Provide device-dependent Errcr Recovery
Procedures (ERP). See chapter 2
"Device-Dependent Error Reccvery
Frocedures".

e TIssue messages associated with ERP
orerations (ERP message writer). See
chapter 2.

e Process console printer keykcard
attention requests (Physical Attention
Routine, $$ABERRZ). See DOS/VS
Supervisor Logic.

e Update statistical data ccunters in PUB2
table, and kuild and write I/C device
records on the Recorder File (IJSYSRC).
See chapter 4 "Recovery Management
Support Recorder".

e Issue Errcr Volume Analysis (EVR)
messages, and message regarding the
status of the recorder file. See
chapter 4.

When the supervisor suppcrts Relocating
Load, the physical transient area nay ke
used as an RID Read-In Area. This is the
case when the user has not sgecified an
Independent Cirectory Read-In Area (which
would be included in a Indegendent RLD
Read-In Area). BRecause of this rossible
use of the PTA, A-transients will nct be
relccated and they must not issue a LOAD or
FETCH for a relocatakle phase.

CHAPTER 1: INTRODUCTICN

Exit from A-Transients

Tc relinquish contrcl, an A-transient may:

e Issue an SVC 5 tc fetch ancther
A-transient.

e Branch tc ERPEXIT in the surerviscr for
cancel, ignore, or retry. LCerending on
the address in register 15, this results
in a kranch to the resident cancel
rcutine (fcr cancel), cr tc the I/0
interrurt handler (for ignore cr retry).
A macrc called SUPRET is used to
generate the required ccde in the
transient.

If an exit is to ke taken to ignore the
errcr, the CSW and the interrurt
informaticn are first restored tc the
status that rrevailed kefcre the error was
detected. The I/C interrupt handler is
then re-entered tc ccntinue ncrral
processing from the point where it was left
when the errcr conditicn was detected.

If an exit is tc ke taken tc retry the
creration, the I/0 request is left in the
channel queue to ke restarted. Any
cutstanding request for another device on
the same channel has pricrity cver this
request. A byte in the relevant PUB holds
the nunker cf retries atternpted.

Ncte: All general registers may ke used Ly
error recovery phases, and all registers
are returned on the cccurrence cf an
interrupticn.

R-TRANSIENIS

R-transients (Machine Check and Channel
Check Handling Transients) reside in the
core irage library and are fetched by the
RAS Monitcr, which is part cf resident
supervisor, only when needed. Each prcgram
rhase name kegins with the characters
$$RAST. These phases are loaded singly
into the R-transient Area (RTA). The
R-transients' functions within DOS/VS are
tc:

e Attermpt reccvery frcm rachine checks and
channel checks. See chapter 3 "Machine
Check and Channel Check Handling".

¢ Issue ressages asscciated with machine

check and channel check reccvery
cperaticns. See charter 3.

Chapter 1: Intrcduction 13



e Attempt recording on reccrder file cf
rachine check and channel check reccrds.
See chapter 3 and chapter 4 "Recovery
Management Support Recorder".

e Issue messages regarding the status of

the recorder file (IJSYSRC). See
chapters 3 and 4.

A-_AND_R-TRANSIENT SUPERVISCR_CALLS

SVC is detected ky microprogramring, which
loads the SVC new PSW from storage lccation
96. Certain SVCs are involved in
processing A- and R-transient crerations.
This section describes those sugervisor
calls which are directly used cr handled in
the A- and R-transients.

For reference purposes, Figure 1
contains a list of all SVCs used in the
system. Refer to DOS/VS Superviscr Logic

SvC_17: Waits for the ccrpleticn cf an I/0
creration cr for a timer interrurtion to
cccur. It supplies the superviscry sugport
fcx the WAIT racrc.

If the traffic bit (CCB) cr event bit
(TECR) has keen pcsted, SVC 7 kranches
directly tc task selecticn.

If the traffic kit or event kit has not
keen pcsted and the task was a:

e Systern task, the syster task is
deactivated and its PIR flag is set tc
I/0-kound.

e User task, the PIR cf the interrupted
Erogram is set tc SVC 7-kcund (not ready
tc run).

If a page fault occurs during execution
cf a svCc 7, the SVC 7 is reissued after the
rage fault has been handled.

SVC 33: When issued by a user task,

for an explanation of the SVCs cutside the
scope of this manual.

Execute the channel prcgram
(EXCP). The address of the user's comrand
control block (CCB) must be surplied in
general register 1 before this SVC is
issued. If POWER is supported, ccntrcl is
transferred to POWSVCOQO before executing
the channel program.

SVC_5: When issued by a user thrcugh the
MVCCM macro, modifies the superviscr
cormunication region. It sugpplies the
supervisor support for the MVCCM racro.
The sequence of events is:

1. MVCOM macro issues a SVC 5.

2. The resident routine alters the
supervisor communicaticn regicn as
specified ky the parameters of the
MVCOM macro.

Return is to task selection.

When a physical transient issues a SVC
5, another physical transient prcgram
(phase name prefix $$A) is lcaded into the
physical transient area (PTA), and is
entered at its load address plus 10 bytes.

The calling transient sets upr the
physical transient name in the ericr blocck.
The storage address of the rhysical
transient phase name is loaded in general
register 1 kefore the fetch is rade.

The physical transient is loaded at the
origin of the physical transient area (PTA)
and this address is put into general
register 11 which may then ke used by the
transient as a base register.

irnrediate exit is taken tc task selection.

When issued by a system task, it results
in deactivation of this system task (the
select kyte in the systerm comrmunications
regicn is set to zerc). The deactivated
system task is posted ready to run (X'83').
This prccedure allcws task selecticn to
give contrcl to any higher pricrity system
task that is ready tc run.

SVC_34: Reserved for the GETIME racro.
SVC34 updates the date field in the
ccrrunications region of the active
Fartiticn. Upcn return general register 1
ccntains the time of day in timer units
(17300 sec.)

SVC_44: Surplies suppcrt fcr sgecific
requests tc write records on the recorder
file. The SVC 44 rcutine checks fcr an
availakle error queue entry. If ncne is
availakle, the SVC is reissued until an
entry keccres availakle. The errcr queue
name is then set to call $$ABRERA3, and the
task select exit is taken.

$S$ABRERA3 writes the reccrd and takes the
supervisor ignore exit. A seccnd $$A
transient is called tc write messages, if
necessary, before returning to the
superviscr igncre exit.
SVC_5i: This superviser call prcvides
supervisory support for the FREEREAL macro
to release page frames to the main page
Eccl. These page frames may be released
frcnr a real partition, the PDAID alternate
area, or the SDAID buffer area.

When the request is issued by the
terrinatcr (the page frames kelcnging to a
real partition are freed), the lcwer and

14 DOS/VS Error Recovery and Recording Transients



upper addresses (on page boundary) of the
real partition are passed tc the SVC 54
routine in the registers 2 and 3.

A zero value in register 2 indicates
that the request is issued ky SLCAIC or
PDAID. 1In this case the lcwer and upper
limit of the area to be released are
cbtained from the boundary kcx. Ccntrcl is
rassed immediately to task selecticn if no
SDAID buffer area or PDAID alternate area
exists.

The page frames are freed, cne after the
other, by urdating the correspcnding page
frare table entries as follcws:

e PRits 14 and 15 are reset (page frame
returned to the selecticn pccl;
temporarily fixing in it allcwed).

e Bytes 4 and 5 are set tc X'FFFF'
framre not in use).

(page

The released page frames are added to
Q00 (see "Selection Pocl Queues" in Page
Management LCCS/VS Supervisor Logic).

If SVC 54 is called by the terrminatcr,
the nurber of active virtual partitions
(entry in SYSCCM) is increased Lty cne.

If SVC 54 is called by SCAID or PDAID,
the boundary box is updated as fcllows:

e The end of real storage address is
inserted in the entry fcr the
SCAID/PDAID area address.

e The entry for the number cf page frames
in the main page pocl is increrented by
the numker of freed page frames.

The SVC 54 routine posts the Page
Manager system task ready tc run (it may
have been fix-kcund). It also posts any
tasks that are waiting for a page frame
ready to run.

SVC_60: This SVC uses the real address to
calculate the virtual address cf a lccation
within the data area of an I/0O request.

Before issuing the SVC, general register 8
rust ccntain the address cf the CCW, and
general register 0 the displacement cf the
desired address from the start cf the 1I/C
area.

Using the data address cr the address cf
the Indirect Addressing List, srecified in
the CCW, the superviscr calculates the
virtual address and returns it in general
register 15. This register will ccntain 0
when the real address is keycnd the end of
real stcrage, cr when it ccrresrcnds tc an
unused page frame.

SVC_70: Returns the virtual address of the
real address specified in the VIRTAD macro.
Cn entry tc the routin the real address
nust ke ccntained in regl§;er 1, and
register C must ccntain zexc. The virtual
address is returned in register 0. No
address is returned (register 0 ccntains
zero) if

e The address is ccntaired in a page that
is not used;

e +the read address is invalid;

e the address is within a page that is nct
fixed.

SVC 76: 1Initiates the reccrding cf a RMSR
reccrd cn the syster reccrder file
(IJSYSRC). If DOS/VS runs under VM/370,
nct all infcrrmaticn in the reccrd may ke
valid. VM/370 gains ccntrol tc perform the
reccrding functicn. Wher nct running under
VM/370, the effect cf this SVC is the same
as that of SVC 15 (SY¥SIO).

The address of the user's Corrand
Ccntrcl Blcck (CCB) must ke suprlied in
general register 1 kefore this SvC is
issued. The data address must ke surglied
in general register 0. Register 1 must
have the high-crder kit cn tc indicate tc
VM/370 that the interrurt is tc ke
intercerted. After having intercerted the
interrupt, VM/370 zeros cut register 1, so
that cn return, the issuing program can
check whether VM/370 handled the I/0.

Charter 1: Intrcducticn 15



| SvVC | |

f-——————— {Macrc | Function

| Dec Hex | Supported|

p-———- - e e
| *cptional]| |

|10 0 |EXCP | Execute Channel Prograr

| | |

I I |

|1 1 |FETCH |Fetch any rhase

I | |

|2 2 | |Fetch a lcgical transient (B-transient)

I I [

|3 3 |Fcrce dequeue

I I I

| 4 4 |LCAL |Lcad any rhase

I I I

|5 5 | MVCOM |Mcdify superviscr ccrmunicaticn regicn (if issued ky MVCCM macrc)
| | |Fetch another physical transient (if issued by a physical

| | |transient)

I I I

| 6 6 |CANCEL |Cancel a prcklermr prcgram cr task

| | I

|7 7 |WAIT |Wwait fcr a CCE cr TECE

| I I

|8 8 | |Transfexr ccntrcl tc the prckler prcgram frcm a lcgical transient
| | | (B-transient)

| I I

|19 9 |LERET |Return to a lcgical transient (B-transient) fromr the rprckler

| | |precgranr after an SVC 8

[ I I

|10* A | SETIME |Set timer interval

[ I |

|11 B | |Return frcm a lcgical trarsient (B-transient)

| | I

|12 c | |Reset switches in partiticn ccmrunicaticns regicn

| | |

|13 D | |Set switches in partiticn ccrrunicaticns regicn

| I I

|14 E |ECJ |Terminate jck and gc tc jck centrcl fcr end cf jck ster

| |

|15 F |SYsIC |Headqueue and execute charnel prcgrar

I |

|16% 10 |STXIT(PC) |Provide supervisor with linkage tc¢ user's PC rcutine fcr rrcgranm
| | |check interrurts

I |

|17% 11 |EXIT(EC) |Return frcm user's PC routine

| |

|18% 12 |STXIT(IT) |Provide surpervisor with linkage to user's IT rcutine fcr interval
| | |tirer interrurt

| |

|19%* 13 |EXIT(IT) |Return frcm user's IT rcutine

| I

| 20% 14 |STXIT(OC) |Provide surervisor with linkage tc user's CC rcutire fcr external
| | J]or attenticn interrupts (crerator ccmmand)

I I

|21%* 15 |EXIT(CC) |Return frcr user's OC routine

I | I

|22 16 |SEIZE |Seize/release system; enakles/disakle for external and I/O

| | |]interrurts; set key in usexr's PSW

I | |

|23% 17 | |Lcad phase header. Phase lcad address is stcred at user's address
I |

| 24%* 18 |SETIME |Set timer interval and prcvide surerviscr with lirkage tc user's
| | |TECB, if any

b A RSP

Figure 1.
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| St B i T T T T T T T T T T T T T T T T T T T T e oo o 1
| svc | | . I
- {NMacrc | Functicn |
|Dec  Hex|Suppcrted| |
T oo oo oo e e !
25%* 19 Issue HALT I/C cn a telerrccessing device, cr HALT I/C cn an
Y
device if issued ky OLTEP. With rmultiprogrammring, degueue an
q
unstarted CLTEP I/C request tc a shared device
q
| I | I
I | | _ |
|26% 12 | |Vvalidate address limits |
| | | I
|27%* 1B | |Special HIC cn teleprccessing devices |
| I I |
|28% 1C |EXIT(MR) |Return frcrm user's stacker select rcutine (MICR type devices cnly) |
| I l I
29% 1D |WAITM Provide suppcrt fcr multiple wait macro WAITIM
E
| I I |
|30%* 1E |CWAIT |Wwait fcr a CIAM elerment |
i i ] !
31%* 1F |CECST Pcst a CTAM element
|
| I | I
|32 20 | |Reserved |
| | I I
|33 21 | |Reserved fcr internal macrc CCKRG |
| | | |
|34 22 |GETIME | Provides Tire-of-Cay and updates the DATE field
| | | I
|35% 23 |HCLLC |Hcld a track for use ky the requesting task only |
| | | I
|36% 24 | FREE |Free a track held by the task issuing the FREE
[ | I I
|37%* 25 |SIXIT(AR) |Provide supervisor with linkage tc user's AR routine for aknormal |
| | |terminaticn cf a task |
| | | I
38% 26 |ATITACH Initialize a subtask and estaklish its pricrity
E
I | - [
|39% 27 |DETACH |Perform ncrral terminaticr cf a suktask. It includes calling the |
| | | FREE rcutine to free any tracks held bty the subtask |
| I | |
Lo* 28 |PCST Inforn the system of the terminaticn of an event and ready any
Y Y
| | |waiting tasks |
| | I
|41* 29 |DEQ |Inforr the system that a rrevicusly enqueued rescurce is ncw |
| | |availakle |
| I | I
42=* 2A |ENQ Prevent tasks frormr simultaneous manipulation of a shared data area
<
| | | (resouxce) |
I I | |
ju3 2B | |Reserved |
| | I I
| uu* 2C | |Provide surervisor sugpcrt fcr external creaticn cf urit check |
| | |records by specific request |
I | | |
|45%* 2D | |Provide emulator interface |
| I | I
|46* 2E | |Provide COLTEP with the facility to cperate in supervisory state
| | |
|47+ 2F |WAITF |Provide surport fcr multirle wait macro WAITF for MICR type devices|
| | | I
|u8=* 30 | |Fetch a CRT transient |
| | I |
|49 31 | |Reserved |
| —— 1o S a
Figure 1. Supervisor Calls (Part 2z cf 4)
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T
| svc | | . I
[ {Macro | Functicn |
| Dec Hex | Supported|] |
e oo I {
|50 32 |Reserved fcr LIOC errcr reccvery

| |

| 51 33 |Return phase header

I |

|52% 34 |TTIIMER |Return the remaining time interval, cr cancel a time interval

I I

|53 35 |Reserved

I |

|54 36 |FREEREAL |Release page frames tc selecticn gccl

I |

|55 37 |GETREAL |Provide interface ketween SCAID and PDAID initializaticn rcutine

|
|
|
I
|56%* 38
|
|57%* 39
I
158 32
|
|
159 3B
|
|
|60 3C
|
|
| 61%* 3D
|
|62% 3E
|
163 3F
|
|64 40
|
| 65%* 41
|
|66 42
[
|67%* 43
|
|68* 4y
|
| 69%* 45
[
| 70% 46
|
|71+ 47
|
|
|
| 72%* 438
[
| 73%* 49
|
| 7u*  uA
b

Figure 1.

|and page ranagement routine, to create the PDAIL alternate area or
| the SDAID kuffer area

I
GETPUB |
FREEPUR |Occupy cr free PURBR of the device used by PCWER

|Make FCWER-surrorted rartition dispatchable

|Provide interface between jck contrcl and the supervisor. Get real
|storage fcr real jcks

|Provide interface ketween ECJ and the superviscr. Initialize
|specified rage takle entries

GETALCR | Provide virtual address of location within I/C areas for ERP and
|CRT rcutines

GETVIS |Get stcrage in virtual partiticn
FREEVIS |Free stcrage in virtual partiticn

SE |Use a rescurce

(o]

RELEASE |Release a rescurce
|
CCLOAD |Lcad VSAM cr CI phase

RUNMCDE |Return ncde in which rrcgram is rurring

PFIX |Fix page(s) ir real stcrage

PFREE ‘Free rage(s) in real stcrage

REAIAD |Return real address ccrrespcnding tc a given virtual address
VIRTAD |Return virtval address ccrrespcnding tc a given real address
SETPFA |Establish cr terminate the linkage ketween the superviscr and a

|user page-fault appendage rcutine

I
GETCRUF |

FREECBUF |Get or free ccpy kuffer fcr ICAL cr tape ERF

SETAPP |Allow linkage to channel and appendage routines

|
|Fix page(s) in real stcrage fcr restart

Supervisor Calls (Part 3 of 4)

18 DOS/VS Error Recovery and Reccrding Transients
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[m———————- T e it ettt 1
| svc | | , |
p-——————— {NMacrc | Function |
|Dec Hex |Suppcrted| |
pommmmoo- pommmmmmee e |
|75 4B | |Reserved |
I I I |
| | | _ I
|76 uc | |Initiate recocrding of an RMSR I/0 error

| | | |
|77 . 4D |TRANSCSW |Returns the virtual address of a ccrpied CCW |
| I I |
| 78-84 | |Reserved |
| I | I
| 85 55 |RELERAG |Release ccntents cf one cxr more pages |
| [ I |
|86 56 |FCEEGCUT |Fcrce a page-cut for cne cr mcre rages |
| I I |
|87 57 |EAGEIN |Pagein cne cr more rages |
S R e e ————————————— 4

Figure 1. Supervisor Calls (Part 4 cf u)
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CHAPTER 2:

DEVICE-DEPENDENT ERROR_RECOVERY PROCELCURES (ERP)

Upcn occurrence cof a unit check, the
resident supervisor usually does nct
immediately load one of the ERP transients
intc the physical transient area (ETA).
Instead, one or more RMSR transients are
loaded consecutively fcr reccrding
purposes. Then the required ERP rhases are
loaded in rprcper sequence. For hard
errcrs, exit is taken to the ERP ressage
writer, although not inmmediately. Refcre
the ERP message writer is actually entered,
one or more RMSR phases are loaded
censecutively for recording purpcses.
Chart 01). Note that for the Mcdel 125
reccrding is performed only if RMSR was
generated into the system.

(See

Cn a Model 115 or 125 without RMSR, the
supervisor lcads $$ABERRA inrediately into
the PTA. The RMSR phases which are usually
lcaded and entered, are in this case
bypassed. When ERP detects an
irrecoverakle error, an RMSR rhase is
fetched, as usual. This phase detects that
the system does not support RMSR and passes
control immediately to the ERP ressage
writer. Also for devices which are
recorded by hardware, the ncrmal RMSR flow
is maintained, kut these devices are nct
reccrded on SYSREC. This is ccntrclled by
a kit in the PUB2.

This charpter covers only the ERP
transient routines, including the ERP
ressage writer. Figure 2 illustrates each

Chart 01.
Resident Routines

Model 116 or 125.
RMSR not generated
nto the system

Chart 06 &07 Chart 02
SUPVR RMSR

ERP
Recovery
Management Error
Support
Recorder Y
Transients

Resident

Recover
Routines ecovery

Update
Statistical
Data
Counters

Note 3886 error handling constitutes an exception to this
(See sections ‘3540 Diskette 1/0 Unit Error Recovery’, and
‘3886 OCR Reader Error Recovery’ in Chapter 2)

o Procedure NO Recorder o Message
Transients Transients Writer o
Transients

ERP transient in terms cf ghase narne,
function, and program level chart
identificaticn.

Tc understand the errcr reccvery
prccedures, you should be farmiliar with the
sense infcrration that ccrrespcnds to the
individual I/0 devices suprcrted ky DOS/VS.
Figure 5 illustrates the equipment
suppcrted ky ERP and alsc indicates the
sense tits associated with each device.

INTERFACE WITH ERP MESSAGE WRITER

Tc ccrrmunicate with the ERP nessage writer,
the ERP transients use the fcllowing flags
cf the flag kyte in the errcr queue entry
(Figure 3):

Bit 1 - Intervention Required.

Bit 2 - Passback requested by user.

BEit 3 - Allow error to be igncred.

BRit 5 Allow error to be retried.

In addition, the message ccde Lkyte in
the errcr queue entry ccrtairs the message
ccde, to indicate to the nessage writer
which errcr message is tc ke printed.

General Overview cf the Interrelaticnship cf ERP Phases, RMSR Phases and

Chart 03

Chart 06 807
RMSR ERP SUPVR
Recovery Message
Management writer
Support ERP

Resident
Routines

Write Unit
Check Record

Chapter 2: Device-Derendent Erxrror Reccvery Prccedures (ERP) 21



[m=——————== B ittt - -——== - S Skttt 1
| | |Program |
|Phase name| Functicn |level |
i i |Chart ID|
t —-- e T 1
| $SARERAB | 2400, 3410, and 342C tape errcr reccvery. Flrst tare ERP rphase |02 |
| | lcaded. Handles data check on read and write commands. | |
| $SABERAC | 2400, 3410, and 342C tape errcr reccvery. Handles data ckeck cn |02 |
| | Exrase Gap commrand, IC kurst check, and errors during recovery frcm| |
] | data check. | |
| S$ABERAC | 2400, 3410, and 3420 tape error recovery. First Read Oppcsite 102 |
| | Recovery rhase. | |
| $$ABERAE | 2400, 3410, and 3420 tape error reccvery. Handles all errors |02 |
| | except data check, ILC burst check, and errcrs during | ]
| | repcsitioning. | |
| S$ARERAF | 2400, 3410, and 342C tape errcr reccvery. Seccnd Read Crpcsite |02 |
| | Recovery ghase. | |
| $SABERAG | 2400, 3410, and 3420 tape errcr reccvery. Ccntin. reccvery acticn|02 |
| | initiated by $$ABERAE. | |
| $SABERAH | 2400, 3410, and 342C tape errcr reccvery. Frcvides suppcrt fcr |02 |
| | the 0S/DOS emulatcr. | |
| $SABERAI | 2400, 3410, and 3420 tape errcr reccvery. Set up fcr Read |02 |
| | Opposite Recovery when Indirect Address Lists are used. | |
| $$ABERAN | 3886 OCR reader ERF. | 02 |
|l ISSABREREE | 5425 card machine feed checking |03
| $SARERP1-9| BTAM error handling. (See DOS/VS_BTAM Lcgic.) |02 |
| $$2BERRA | ERP monitcr fcr unit record and direct access devices. 102,06,07|
| |$$ABERRR | 2311, 2314, 3330, and 3340 disk ERF. Deterrine message ccde. 102,06 |
| $$ARERRC | 2560 card machine Message Writer/ERP thase. |03
! | $$ABERRD | 2560, and 5425 card rachine repositicning ERP. |02 |
| SSARERRE | 5425 card machine ressage writer. |03 |
| $SABERRF | 3211 printer ERE. |02 |
| $S$ABRERRG | 3504, 3505, 3525 punched card device ERP. |02 |
| SSABERRH | 2245 printer ERP. |02 |
| $SABERRI | 2495 tare cartridge reader ERP. | 02 |
| $$ABERRL | ERP message writer. Euilds errcr message. |03 |
| $SABERRM | ERP message writer. Puilds error ressage. |03 |
| SSARERRN | ERP message writer. 1Issues the ressage. |03
| $SABRERRO | ERP message writer. BAnalyzes operator respcnse. Handles ressage |03 |
| | writer error ccnditicns. | |
|$$ABERRS | 1412, and 1419 MICR ERP. | 02 |
| $$ARERRT | 1287, and 1288 CCR ERE. |02 |
| $SABERRU | 1017, and 1018 rarer tape reader ERP. | 02 |
| $SARERRV | 2671 paper tare reader ERP. |02
| $6ABERRW | Console printer-keykcard and display cperatcr console ERP. |02 |
I | $SARERRY | 1403, 1443, 3203 and 5203 printer, 3881 cptical mark reader, 1442,|02 |
| | 2596, 2501, 2540, 2560, and 5425 Funched Card device ERP. | |
| $$ARERR1 | 2321 data cell ERP. |02 |
| $$ABRERR2 | 2321 data cell ERP. |02 |
| $$ABERR3 | 2321 data cell ERF. |02 |
| $$ABRERR4 | 2321 data cell ERP. |02 |
| $$ARERR5 | 2321 data cell ERP. |02 |
| $SABERR7 | 3540 Diskette Input/Output Unit ERP. Deternines message code and |02 |
| | recovery acticn. | |
L i - e e i J

Figure 2. ERP Transient Prcgrans
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ERBLOC

ERRQ1

0 7

8

10 1

12 13

14 15

First error queue entry

Last error queue entry

Name of phase
to be fetched

Layout of any Error Queue entry

Branch address
to retry the
failing
operation

\

Branch address
to ignore the
error

Branch address
to cancel the
task

Return address
for A-transient |\

The A-transient loads one of these addresses in
register 14 before branching to the return address

(see bytes 14-15)

Bytes 0- 7: CSW
Bytes 8- 9
Byte 10: Flag byte:
Bit O
1:1
2:1
3:1
4 Not used
5:1
6
7
Byte 11:
10CS or:
Figure 3.

Address of PUB for device in error

: 1 No record found on DASD
Intervention required
Passback (Set by device ERP)
Allow ignore

Allow retry

Not used
1 1 Active entry

Message code: may refer to a device error
recovery message generated by physical

Chapter 2: Device-LCependent Errcr Reccvery Prccedures (ERP)

Byte 1
(Cont'd)

Bytes 12 - 15
Bytes 16 - 19:
Bytes 20 - 43:

Error queue entries (44 bytes each).

The number of entries is determined
at supervisor generation.

This location may contain one of the following:

X'E2" The error is recoverable

X'AE’ A record is to be recorded on the system recorder file for SVC44 or a
BTAM appendage routine, and a physical transient is to be fetched (last two
characters of phase name are in bytes 20-21).

Disk seek address
Address of CCB

Sense data: The number of sense bytes generated depends on the options
specified; the minimum is 24 bytes.

Alternate entry name: If byte 11 contains X'AE’, bytes 20-21 contain the
last two characters of the phase name of the psysical transient to be fetched
for SVC44 (A3) or BTAM (A5). X'AF' in byte 22 indicates that the [/O
area associated with an alternate entry has been fixed temporarily.

Note: The address of the Error Block can be found in SYSCOM at displacement 0 (X’00').

Fcrrat of EFrror Reccvery Blcck and Errcr Cueue Entry

23



r T T-=== """
| | Trans- |

| |mission |CSW
|Ccunt |Informa- |Status
| |ticn |Bits

|0 1}2 3|4
[ S 4

|Byte(s)

|
F +
|0-1 Used for re- |
| sidual count.|
+

|

Transmitting
information |j-==----
between Phy- |Bit O0:
sical ICCS |

and Prcklem
Program

- o e e e

Figure 4. Command Control

24 DOS/VS Error Recovery

it S T R i L T--———-——- T
|Tyre Ccde |Reserved | |Reserved |
|and | for | | for |CCW |Ceticnal
|Lcgical |Lcgical |CCW |Physical |Address |Sense
|Unit |T0CS |Address | 1I0OCS lin CSw jccw
516 7] 8 |9 11| 12 113 15|16 23
___________ S SV S W S,
Descripticn
____________________________________________________ pm————————
|Set cn ky
Traffic Bit (Wait) (Ncte 5). |PIOCS*
End-cf-File (/* or /&) 3211-UCSB Parity Check |PIOCS
(Line Ccrplete) (Ncte 2). |
|
Irreccverable I/C exzxcr. |PIOCS
|
Accert Irrecoverakle I/C errcr. |Pr.Pr.**
|
Return CASD Data Checks, 354C Diskette Cata Checks, |Pr.Pr.
2671 errors, or 1017/1018 errcrs to the user; |
indicate acticn-tyre messages fcr DOC; return 5425 |
nct ready. |
I
Bcst at Device End (Ncte 5). |Pr.Pr.
|
Return Tape Read Data Check; 1018 or 2560 Data |Pr.Pr.
Check; 2520, 2540, 2560, 3881, cr 5425 Equigment i
Check; Accept 3504, 3505, or 3525 Permanent Errcr; |
LCASD Cata Checks cn Read cr Verify Ccmrand cn 3211 |
or 2245 Passback Requested. (Notes 3, 6, and 8) |
I
User Error Routine (Note 10). |Pr.Pr.
________________ - Y
|Set cn ky
e e pommmm—
CASLC LCata Check in Count Area; Permanent Errcr for |PIOCS
3330, c¢r 3340; MICR-SCU Nct Cgeraticnal; 1287,/1288 |
Cata Check; 3211 Print Check/Equipment Check; 3540 |
Special Reccrd Transferred. |
|
CASD Track Overrun; MICR Interventicn required; |PIOCS
1287-Keykoard Ccrrection in Jcurnal Tare Mcde; |
1017-Brcken Tape; 3211-Frint Cuality/Equipment |
Check. |
|
DASD End-of-Cylinder; MICR-(Ncte 4) 1287/1288- |
Hcpper Empty in Cocument Mode; 3211/2245 Line |
Fcsiticn Error (Ncte 7). |
I
2520, 2540, 3881-Equirment Check; 2560, 3203, 5203, |PIOCS
5425 Tata Check/Equipment Check; Tare-Read LCata |
Check; CASD-Any LCata Check; 12Z87-Equirment Check; |
1017,1018-Data Check; 3211-Print Check/LCata Check; |
3504, 3505, 3525 Permanent Errxcr (Ncte 8); 3540 |
Diskette Data Check. |
I
Ncn-Reccvery Cuesticnakle Condition: Card-Unusual |PIOCS
Ccrrand Sequence; DASC-Nc Reccrd Found; |
1287/1288-Dccurent Jarn cr Tcrn Tape; 3211-UCSE |
Parity Check (Comrand retry); 5425 not ready. |
____________________________________ L

Block (CCB) (pPart 1 cf 3)

and Reccrding Transients

I
I
|
|
I
I
I
I
|
I
|
|
I
I
|
I
|
I
|
I
|
|
|
I
|

-

Al



r - T~ T - T - T==== """ T T =" - - T === 1
| |Trans- | |Type Code|Reserved | |Reserved | |
| |mission |CCW land |for | | fcr |CCW |Cpticnal |
|Count |Informa- |Status |Lcgical |Logical |CCW | Physical |Address |Sense |
| | tion |Bits |Unit |I0CS |address | 1I0OCS |in CSW |CCW |
|0 1i2 3|4 5|6 7] 8 |9 11| 12 |13 15|16 23|
S S fomm e § 1 1 O e i
| Byte(s) | Descrigticn |Set cn ky|
pommmmmmmmmmmmmeee fommmmm oo T } -—--
|2-3 (continued) |Bit 5: Nc Record Fcund Conditicn (Retry on 2311, 2314, |Px.Pr. |
| | 2319, 3330, or 3340). | |
| |Bit 6: Carriage Channel 9 Cverflow cr Verify Errcr for | PIOCS |
| | CASD; 1287-Dccurent Mcde-Late, Stacker Select; | |
| | 1288-End of Page. | |
| |Bit 7: Ccrrand Chaining, Retry frcm the next CCW tc ke |Px.Pr. |
| | executed. | |
F-- Y T e e e 1
|]4-5 CSW Status |Byte 4 (Ncte 1) |Byte 5 |
| Bits p———————— —— + - ——— {
| |Bits: |Bits: |
I | | |
| 10(32): Attenticn |0(40): Program Controlled Interrupticn |
| 11(33): Status Mcdifier |1(41): Inccrrect Length |
| 12(34): Ccntrcl Unit End|2(42): Frogram Check |
| |3(35): Busy |3(43): Prctecticn Check |
| |4(36): Channel End |4(44): Channel Data Check
| |5(37): Device End |5(45): Channel Ccntrcl Check |
| |6(38): Unit Check |6(4€): Interface Control Check |
| |7(39): Unit Excepticn |7(47): Chaining Check |
- P S L - -- mmmmmmmm oo 1
|6/7 Type Ccde and|Byte 6 |
|Logical Unit [ —— -— - - ——————————— - {
| |X'0u' Original CCB (Bytes 9-11 and 13-15 contain virtual addresses) |
| |X*2u' Translated CCE (Bytes 9-11 ccntain real address, kytes 13-15 |
| | virtual address) |
| |X'4u' BTANM request criginal CCB (Bytes 9-11 and 13-1S5 ccntain virtual|
| | address) |
| |X'6u' BTIAM request translated CCB (Bytes 9-11 ccntain real address, |
| | bytes 13-15 virtual address) |
| |X'8u' User-translated CCEB in virtual partiticn (BRytes 9-11 and 13-15 |
| | centain real addresses) |
I | I
| |Note: Any one cf the akove incremented by X'10' (bit 3 on) indicates|
| |automatic switching tc the keginning cf the next cylinder at |
| |End-of-Cylinder condition. |
| | |
| |u: 0 = The address in kyte 7 refers to a Syster logical Unit. |
| | 1 = The address in kyte 7 refers tc a Prograrmmer Logical Unit. |
I t T e e e 1
| |Byte 7 [
| t - ettt 1
| |Hexadecimal rerresentaticn cf SYSnnn: |
| |
| |SYSRDR = (O SYSCLB = 0B |
| | SYSIPT = C1 SYSVIS = 0C |
| | SYSPCH = 02 SYSCAT = 0D |
| | SYSLST = C3 SYS000 = 00 |
| | SYSLOG = 04 €YS001 = 01 |
| | SYSLNK = C5 SY¥S002 = 02 |
| | SYSRES = 06 . |
| | SYSSLB = (7 . |
| | SYSRLB = 08 . |
| | SYSUSE = (9 SY¥Snnn |
| | SYSREC = 0A (Ncte 9) |
L - 1 - o o e > o . o > o - — - —— ——— - = — o —— d
Figure 4. Command Control Block (CCB) (Part 2 cf 3)
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r-- T T T T T T T=== === === TI=== === """ 1
| |Trans- | |Tyce Code|Reserved | |Resexrved | | |
| |mission |CCW |]and |fcr | | fexr |CCW |Cgticnal |
|Ccunt |Infcrra- |Status |Logical |Logical |CCW |Physical |Address |Sense |
i jtion {Bits junit jzoCS jAddress | 1o0CS jir csw jeccw i
LO 112 314 516 71 8 19 111 12 113 15116 23}
$ _— ———l - _——- ———
|Bytel(s) | Descrigticn |
b=~ 1 —mmmmmme - - e i
|8 Reserved for |Buffer Cffset: |
| Logical IOCS |ASCII Input Tages X'00' - X'63" |
| |ASCII Output Tages Fixed X'00°* |
| |variable X'00' cr x'ou" |
| |Undefined X'00"' |
b-- + T T 1
] 9-11 CCW Address |Virtual cr real address cf CCW asscciated with this CCB derending on |
} |byte 6: t
Real address if Lkyte 6=X'2u', X'6u', cr X'8u';

| | y
| |Virtual address if Lkyte 6=X'0u', cr X'4u'. |
b= -} --- T -1
|12 Reserved for |[X'80' CCR keing used by ERP |
| Physical IOCS |X'40' Channel Arrendage Rcutine presert fcr TP device, VSAM cr POWER. |
| |X'20' Sense Infcrmation desired (Note 10) |
| |X'10' Message writer |
| |X*'08' EU Tare Error |
| |X'0u4*' OLTEP Arrendage availakle |
| |X'02' Tare ERF Read Orposite Recovery |
| |X'01' Seek Seraraticn |
T T S T oo i
|

|]13-15 CCW Address|Virtual Address of CCW rointed to ky CSW at Channel End (if

| in CSW |byte 6 = X'8u', it is the real address) cr address cf the Channel End|
| | Arpendage Rcutine fcr TP devices, VSAM or POWER. |
4 —— e o . . i o e < B < B . . o . o < . S 2 2 4 e 2 < e e e “'
]16-23 Optional |8 bytes appended to the CCR when Sense Informaticn is desired. |
| Sense CCW

4

-
o —

_____ —_— e e e e e e e e e e e e e o e e e o e

Figure 4. Comrand Control Block (CCB) (Part 3 cf 3)

Notes:

1. Bytes 4 and 5 contain the status bytes of the Channel Status Wcrd (Rits 32-47). If
Lyte 2, kit 5 is on and device end results as a separate interrupt, device end will
be ORed into CCB byte 4.

2. Indicates /* or /& statement cn SYSRDR or SYSIPT. BRByte 4, bit 7 (unit exception) is
also on.

3. DASD data checks on count nct returned.

4. For 1255,1259,/1270/1275/1419, disengage. Fcr 1275/1419D, I/C Erxcr is external
interrupt routine (Channel data check or bus-out check).

5. The traffic kit (Byte 2, bit 0) is ncrrally set cn at channel end tc signify that the
I/0 was completed. If kyte 2, kit 5 has been set on, the traffic kit and kits 2 and
6 in byte 3 will be set cn at device end. Alsc see Ncte 1.

6. 1018 ERP does not support the Error Correcticn Function.

7. This error occurs as an equirment check, data check cr FCB rarity check. Fcr 2245,
this error occurs as a data check or FCRBR parity check.

8. For 3504, 3505, 3525 input cr cutput files using ERRCPT, byte 3, bit 3 is set on if a
permanent error occurs. Byte 2, bit 6 is set cn tc allcw ycu tc accert rermanent
errors.

9. SYSnnn=255 - (Nurmber of partiticns times 14).

10. If User Error Routine is specified and the user needs the sense infcrmaticn to
further process the errcr, kyte 12, bit 2 rust alsc ke-set. Otherwise, the
superviscr error routine will mask off the status on return and the sense information
is not available.-

26 DOS/VS Error Recovery and Reccrding Transients

VEEEN



Chart 02. TCevice ERP Functicnal Flow (Part 1 cf 3)

PRTPRG

UNIT CHECK ROUTINE

If Seek Separation was being executed
return to 1/0 Int. Handler to restart 1/0

If Error Queue Overflow: go, cancel task ERR 31

Move CSW into error queue entry and
initialize ERQFLG.

Device not operational, Program or
Protection Check

If user desires Sense Information, execute
user’s Sense CCW and return to user.

If user has Error routine; return to user.

Get Sense bytes (not for T/P devices)

* Unit Check in CSW

* Program, Protection, Channel Data or Chaining Check in CSW

* Repositioning required on 2560.

DISKERR

RESIDENT DISK ERP

Device in error is disk

For all other devices (except printer
when channel 9 overflow) exit
to the A-transient Exit Routine

Update Retry Counter in PUB

Get user’s seek address (virtual)
and move it into Error Queue Entry.

Determine error type and recovery action
(recalibrate in certain cases)

If failing command is to be retried, and
recording is not required, branch to
INITRG for retry.

If an error condition can be ignored, restore
original CSW and branch to NOATTENT

If an error cannot be retried, or ignored,

Y

EXTRAN

A-TRANSIENT EXIT ROUTINE

Complete Error Queue Entry

If error on Page 1/0 or on fetch
from SYSRES: go for Hard Wait

Initiatize ERP task

[ TAsk seLECTION |

Quisio

INITIAL SELECTION OF A-TRANSIENT

Set up to fetch proper transient.
If SVC 44 request fetch $SABERA3
I1f BTAM request fetch $$ABERAS

Otherwise

02-2

RMSR

Chapter 2: Device-Cegendent Errcr Reccvery Prccedures (ERP)

or has been retried max. number of times,
exit to the A-transient exit routine.

If failing command is to be retried, but

| recording is required: post soft error in

error queue entry, branch to EXTRAN
(only initial errors, not on SYSRES, are
recorded, before retry is attempted)

In some cases the disk ERP re-executes
user’s channel program. Exit is then taken
to TESTCE in the 1/0 interrupt handler to
evaluate the CSW.
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Chart 02.

If Model 115 or 125 (RMSR not generated

02,

into the system), the RMSR phases are bypassed

Cevice ERP Functicnal Flow (Part 2 cf 3)

From
Quisio

Non-tape (2400, 3400)

3211

RMSR (Charts 06 & 07)| Subsequent loads of one or more RMSR phases to perform the
statistical Undate/Recording function.
Tape (2400, 3400)

devices (after recording) devices Disk (soft errors)
From |
@-—-—$$ABERRD
$SABERRA MW $SABERRF TK 1' TAPE ERP NA-PF
Error on recovery,device $SABERAB First tape ERP phase loaded. Handles
not operational prlogram $$ABERRW (phase 1) data check on read and write type
or prot. check. commands
3211 $$SABERAC Handles data check on ERG, PE ID burst
console Printer-Keyboard $$SABERRG TU }—-——H (phase 2) check, and errors during recovery
Display Operator Console | $SABERAD ::"_O"t‘ ;atadcgeck o R N
irst Read Opposite Recovery phase
3504, 3505, 3525 —— SSABERRY RA ] (phase 3)
1403, 1443, 3203, 5203, 3881,
1442, 2596, 2501, 2520, 2540, ] $SABERAE Handles all errors except data check,
2560, 5425 (If repositioning (phase 4) PE ID burst check, and errors during
req. on 2560, see below) f repositioning.
2495 J_.L%ABERRI TC ] $SABERAF Second Read Opposite Recovery phase
. (phase 5)
2311, 2314, 3330, 3340 Disk——w{ SSABERRB MW —w $$SABERAG Continues recovery action initiated
2671— ABERRV [ {phase 6} by $$ABERAE
1017/1018 ABERRU TG $SABERAH Provides support for DOS/OS emulator
X A (phase 7)
32 $SABERA | Sets up for Read Opposite Recovery
MICR———m| $SABERRS [T S— (phase 8) when Ind.Addr. Lists are used.
1287-1288 OCR— ABERRT TA SATACELLERT J
TEARERD PJ-PV
(BTAM) T/P device —— ] SSABERP 1 ee 1P
$SABERPS BTAM ]
2245— PLM $SABERR1 Determine type of error and perform ERP
2560 repositioning ABERRH A . (phase 1) for channel data check, equipment check,
required command reject, intervention required,
] overrun, end of cylinder,
3886 A chaining check and file protect. Fetch
02.3 $SABERR2 - $3ABERR4 for other error
conditions as indicated.
$SABERAN $SABERRD $SABERR2 Perform ERP for track condition check
(phase 2)
3540 $$ABERR3 Perform ERP for data check and missing
(phase 3) address marker. If 225 retries are
exceeded, fetch $$ABERRS
$$ABERR7 $$SABERR4 Perform ERP for no-record-found
Device type not determined. From $$ABERRW le—] (phase 4) address marker
Set up to cancel. $SABERRS Complete for data check and missing
@ (phase 5) address marker.
From $$ABERRD,
02.3 $SABERAN
and $8ABERR7
RMSR (Charts 06 & 07)
Subsequent loads of RMSR phases to perform \
the Unit Check Recording function

From

|
i |

$$ABERRD, |ERP MESSAGE WRITER (Charts 03)

$SABERRW, |Subsequent loads of message writer phases to issue
$SABERAN |message and analyze operator response. —
$SABERR7 [Normal exit to supervisor
If operator intervention condition on console
Printer Keyboard, exit to $$ABERRA

Mo

ERPEXIT

Dequeue Error Queue Entry, and
take appropriate branches for

retry, ignore or cancel

28 DOS/VS Error Recovery and Reccrding Transients
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Chart 02.

From $$ABERRA
2560 repositioning
required

$SABERRD QpP

Perform any repositioning
required for recovery.

Device not

Cevice ERP Functicnal Flcw

(Part 3 cf 3)

operational

Error on repositioning

attempt

No repositioning
required or successful

repositioning

$SABERRW RE

From $$ABERRA
Console Printer-Keyboard
or DOC error.

Determine error condition

If persistent operator
intervention required
condition

02.3

ERPEXIT

Other conditions

,

To ERP Message
Writer ($$ABERRO)

From $$ABERRA
3886 error w
Test whether Message
writer is to be fetched
$$SABERAN T™W

Determine error condition

RMSR Chart 06 & 07

If recording 1s required
before passing control to
ERP message writer or
supervisor

Subsequent loads of
RMSR phases to record
the error on the
Recorder File

02.3 $SABERRA
ERP
Message
Writer
Fetch NO
Writer

Otherwise

&

$$SABERR7 PX

4/

From $$ABERRA
3540 error

Determine error condition.

If recording is required
before passing control to
ERP message writer or
supervisor

Writer

Otherwise

Chapter 2: Device-LCependent Errcr Reccvery Prccedures

YES

ERP Message

Y
02.3

ERPEXIT

(ERP)
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ERQUE DEVICE SENSE BYTE O
BITS :
0 1 2 3 4 5 6 7
DASD 2311, 2314 . TRACK
2319, 3330 | SOMMAND INTERVEN- | gugouT s DATA overmun | CONDI- SEEK
\ REJECT TION RE- CHECK A CHECK TION CHECK
3340, 2321 QUIRED CHECK
DISKETTE
I/0 UNIT commanD | INTERVEN- | ousout EQUIP- DATA
3540 REJECT TION RE- CHECK MENT CHEC N/A N/A N/A
QUIRED CHECK K
TAPES 240077, 2400T9| COMMAND INTERVEN BUSOUT EQUIP- oATA WORD
341077, 3410T9| ResecT TION RE- CHECK MENT CHECK OVERRUN COUNT @
342077, 342079 QUIRED CHECK ZERO
READER 1442, 2501,2520) INTERVEN- EQuIP
. G COMMAND BUSOUT ) DATA
TION RE-
PUNCH 2540, 2506,3504) Resect | oM RE CHECK MENT CHECK ® ® @
3505, 3525 CHECK
PRINTERS INTERVEN- -
1403,1404 | COMMAND. | o T BUSOUT EM%"’\’If DATA ® A CHANNEL 9
1443 cT QUIRED CHECK CHECK CHECK OVERFLOW
i EQUIP-
2245 COMMAND ‘T“:;ZRR‘:EE_N BUSOUT MENT DATA | FCBPARITY| LOAD CHANNEL 9
REJECT | oUIRED CHECK CHECK CHECK | cHECK CHECK | OVERFLOW
INTERVEN- EQUIP- BUFFER
COMMAND X BUSOUT DATA PARITY LOAD CHANNEL 9
3211 REJECT TION RE CHECK MENT A CHECK VERF
QUIRED CHECK CHECK CHECK ¢ 0 Low
PRINTER .
commanD | 'NTERVEN- gysoyt ,'\E,,gl,f,;?
KEYBOARD | 3210, 3215 REJECT TION RE- CHECK N/A N/A N/A N/A
QUIRED CHECK
PAPER
2671 INTERVEN- au EQUIP-
TAPE 1017 Reseer ' | Tion Re- CHi‘é‘éT MENT DATA N/A N/A
READERS QUIRED CHECK CHECK
PAPER
INTERVEN- EQUIP-
TAPE 1018 COMMAND | 10y Re. BusouT MENT ® N/A N/A N/A
PUNCH REJECT QUIRED ¢ CHECK
OPTICAL INTERVEN KEYBOARD
- EQUIP-
READER 1285,1287 COMMAND | 1o\ e BUSOUT MENT DATA OVERRUN NON-RE- | cORREC-
1288 REJECT QUIRED CHECK CHECK CHECK COVERY | TION
. INTERVEN- EQUIP-
3886 ggTEMﬁND TION RE- BUSOUT MENT N/A N/A NON- Rep
c QUIRED CHECK CHECK INITIALIZED |  ERROR
COMMAND | INTERVEN-| o0 o EQUIP- UNUSUAL
3881 REJECT TION RE- chEcK MENT N/A N/A COMMAND N/A
QUIRED CHECK SEQUENCE
MICR 1412, 1419
’ INTERVEN- EQUIP-
1255, 1259 0) TIONRE. | eneoUT | meNT ot | overmun | G0 @
1270, 1275 QUIRED CHECK HECK
TCR INTERVEN EQUIP-
2495 COMMAND BUsOUT DATA N PARTITION
TION RE- CHECK MENT CHECK /A CHECK N/A
REJECT QUIRED ChECK
MFCM
2560 commanp | HiGIREN N/A ,5%\’#) DATA  [FEED CHECK | NO CARD A
REJECT QUIRED CHECK CHECK |MACH CHECK| AVAILABLE

Notes: N/A=Not Applicable

Command Reject or Disengage Failure (1412/1419); Command Reject or Control Command (1270/1275)
Only if Error Correction Feature present.

N/A for 2596, 3404, 3505 and 3525. Overrun for 1442, 2501, 25620, and 2540

UCB parity check (1403 only).

Unusual Command Sequence (2540 read only). Abnormal Format Reset (3505 and 3525 only)

Data Converter Check (3410T7 and 3420T7 only)

Permanent Error for 3404, 3505 and 3525. N/A for 1442, 2501, 2520, 2540, and 2596.

Applies to 1017 only, Broken Tape.

N D WN =

Figure 5. Sense Informaticn fcr Devices Suppcrted ky Device Errcr Reccvery (Part 1 cf 2)
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ERQUE DEVICE

SENSE B

YTE 1

BITS:
0 1 2 3 4 5 6 7
DASD 2311, 2314
' 3330 END-OF- NO RECORD | FILE
§§1% 2321 @ @ CYLINDER N/A FOUND PROTECTED .
DISKETTE MOTION RETRY SPECIAL
1/0 UNIT PERMANENT [ AUTOMATIC AFTER RECORD
3540 ERROR ETRY MALFUNC- | |\Tepven. | TRANS. N/A N/A N/A
TION TION FERRED
SELECTED | FILE
TAPES 2400T7, 240079 T 58| SEVEN ATLOAD | AND PROTECT [TAPE NOT
$NOT7,34109 NOISE U STATUS A |TU STATU TRACK POINT WAITE RING ICOMPATIBLE
342077,3420T9 STATUS MISSING
READER | 1442 25012620 o
* 4 B AND
PUNCH 240 063504 | (@ ® ® na | ANo /A N/A
3505, 3525 STATUS
PRINTERS
;ﬁg 1404 @ NiA NiA N/A NiA N/A NiA N/A
2245 @ N/A N/A N/A N/A N/A N/A N/A
COMMAND PRINT PRINT LINE FORMS COMMAND MECHANICAL N/A
21 RETRY CHECK QUALITY | POSITION CHECK SUPPRESS |MOTION
PRINTER
KEYBOARD| 3210, 3215 N/A N/A N/A N/A N/A N/A N/A N/A
PAPER
TAPE o NIA N/A N/A N/A N/A N/A N/A N/A
READERS
PAPER
TAPE 1018 NIA N/A N/A N/A N/A N/A N/A N/A
PUNCH
OPTICAL
1285, 1287 INVALID
READER 1288 @ N/A N/A N/A FONT @ N/A N/A N/A
LINE MARK o o
STATION INVALID INCOMPLETE NON- UTBOARD
386 N/A TIMING MARK| FORMAT NIA SCAN /A RECOVERY | RECORD
CHECK
3881 N/A N/A N/A N/A N/A N/A N/A N/A
MICR
}‘2';% 1‘21;’3 N/A N/A N/A N/A N/A N/A N/A N/A
1270, 1275
TCR
2495 N/A N/A N/A N/A N/A N/A N/A N/A
MFCM
COVER JAM BAR |CORNER ST'N|CELL8TO9 |PRINTST'N | PUNCHST'N |READST'N [INPUTST'N
2560 INTERLOCK| CHECK  [|CHECK FEED CHECK | FEED CHECK| FEED CHECK |FEED CHECK [FEED CHECK

Notes: N/A=Not Applicable

*For the 2596, the second sense byte contains the coded information of the error logged in the error log.
9 Sl10-Batch numbering switch off; TIO Document Spacing Error (1287).
10 Data Check Count for 2311, 2314, 2319, and 2321, Permanent Error for 3330.
11 Permanent Error for 3404, 3505 and 3525. N/A for 1442, 2501, 2520, and 2540
12 Applies for 1287 to indicate tape (set to 1) or document (set to 0) mode.
13 Automatic Retry for 3404, 3505 and 3525. N/A for 1442, 2501, 2520 and 2540,
14 Motion Malfunction for 3404, 3505 and 3525. N/A for 1442, 2501, 2520, and 2540.
15 Retry after required intervention i1s complete for 3404, 3505 and 3525. N/A for 1442, 2501, 2520, and 2540.
16 Applies to 1287 in the document mode only.
17 Track Overrun (2311, 2314, 2319). Invalid Track Format (3330), operation incomplete (3340)
18 Write inhibited (3340), missing address marker (others)
19 Invalid track format (3340), overflow incomplete (others)

Figure 5. Sense Inforraticn fcr Cevices Surpported ky Device Error Reccvery (Part 2 cf 2)

Chapter 2: Device-Derendent Error Recovery Prccedures (ERP)
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I/C_ERROR_RECOVERY PROCEDUREE AND_SENSE
DATA

When the device in errcr is a tage
(excluding 2495 tape-cartridge reader) the
first ERP rhase that gets ccntrcl is
$SARERAB (see Chart 02).

For all other devices, $$ARERRA (see
Chart 02) gets control. This transient
analyzes the error type and the tyge of
device in error and passes ccntrcl tc the
proger ERP fcr the device in errcr, or to
the ERP message writer (via RMSR).

The remainder of this secticn ccntains
descriptions of the ERF phases with their
corresponding ressages.

Note: Although the disk errcr reccvery
prccedure is not an A-transient, the sense
data and action-taken informaticn is
included here to consolidate the sense data
in this manuval. The disk ERF is part cf
the superviscr nucleus.

CCNSCLE PRINTER-KEYBCARD ANC DISPLAY
OPERATOR CCNSOLE (DOC) ERRCR RECCVERY
($SABERRW)

Control is passed to this transient by the
ERP monitor $$ABERRA. The fcllcwing is a
list of the conditions tested fcr. The ERP
wressage writer prints any messages on
SYSIST (if possikle) and in the cacse of
decision- or action-type messages displays
ressage information in low real stcrage.
The operator's reply tc a decisicn-type
ressage is tc ke entered in kyte 4.

e CSW Bit U44 - Channel Data Check.

Action: Cne retry. If errcr persists,
exists tc ERP message writer with the
allow retry and allcw igncre switches
cn.

Message: O0P28 CHAN DTCHK.

e CSW Bit 47 - Channel Chaining Check.

Acti Exits to ERP message writer
with the allow retry and allcw ignore
switches on.

Message: OP19 UNDETR ERR.

Sense Eyte 0, Bits 4, 5, €, and 7.

Acticn: Exits tc ERP message writer tc
issue nessage, after which the task is
canceled.

Message: OP19 UNDEIR ERR.

Sense Byte 0, Bit 3 - Equirmernt Check.

Acticn: If errcr cn LCC cr cn read
ccrrrand on Console Printer-Keykcard,
exits tc ERP message writer with the
allow retry and allcw igncre switches
on. Ctherwise, first cne retry.

Message: O0P10 ECUIP CHK.

Sense Byte 0, Bit 1 - Intervention
Required.

Acticn: Executes audikle alarxmr ccrrand
and exits to ERP message writer.

Ccntrcl is returned tc $S$ABERRW (via
$$ARERRR) if the device is nct yet
readied, tc execute the alarm ccmrand
again. If this cccurs $$ABERRW, after a
time interval of twc seconds, rasses
ccntrcl directly tc the ERP message
writer rhase $$ABERRO. (Cn the initial
interverticn required ccnditicn, exit is
taken tc the ERP message writer in the
ncrral way via RMSR). When the device
is readied, the message writer exits to
the supervisor fcr retry.

Sense Byte 0, Bit 2 - Bus-Out Check.

Action: Cne retry. If errcr persists,
exits tc ERP message writer with the
allow retry and allcw igncre switches
on.

Message: OP09 BUSCUT CHK.

Sense Byte 0, Bit 0 - Corrand Reject.

Acticn: Exits tc ERP message writer to
issue nessage, after which the task is
canceled.

Message: OP18 COMM REJCT.

None of the akove.

Action: Exits to ERP message writer
with the allow retry switch cn.

Message: OP19 UNCETIR ERR.

32 DOS/VS Error Recovery and Recording Transients
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2400, 3410, AND 3420 TAPE ERROR RECOVERY

2400, 3410, and 3420 tape error recovery
consists of eight A-transients: 2400,
3410, and 3420 tape error recovery consists
of eight A-transients: $$ABERAE, S$$ABERAC,
$$ABERAD, $$ABERAE, $SABERAF, $SABERAG,
$SABERAH and $$ABERAI. Contrcl is first
given to $$ABERAE after RMSR has rerformed
its statistical counter update function.
The following list gives the ccnditions
tested for.

* Sense Byte 0, Bit 3 - Equirment Check.

Action: Exits to ERP message writer to
issue message, after which the task will
ke canceled.

Message: OP10 EQUIF CHK.

e Sense Byte 0, Bit 2 - Bus Cut Check.
Action: If at initial selecticn, retry.

Cevice end in unit status: If this
condition occurs during a write, the
tape is repositioned and the ccrmnrmand is
reissued. If this condition cccurs
during ancther type of ccrrand, the
command is reissued. This prccedure is
fcllowed until five retries have been
attempted; if recovery is nct
successful, exits tc ERF message writer
tc issue message, after which the task
will be canceled.

Message: OF09 BUSOUT CHK.

® Sense Byte 0, Bit 1 - Intervention
Required.

Action: No device end in unit status:
TU Status B (sense Lkyte 1, kit 2) is
tested. If TU Status B is cff, the
device is non-existent. Nc retries are
attempted. If TU Status B is cn, an
crerator interventicn required message
is provided and, when the unit is made

ready, the command is reissued.

Message: OP08 INTERV REC. cr (P47 UNX
INTERV. (for tapes that have keen
cpened).

Action: C[Cevice end in unit status: If
the command was a rewind-unlcad,
processing continues; otherwise,
continues to check for a seccnd errxcr.
Waits for tape to be mounted.

Message: OP19 UNDETR ERR.

Sense BRyte 0, Bit 0 - Ccrrrrand Reject.

Action: If at load pcint and file

protect, rewinds and unloads.

Message: OP17 FILE PRCT.

Acticn: Exits tc ERP message writer tc

issve message, after which the task is
canceled.

Message: 0P18 COMM REJCT.

Sense Ryte 0, Bit 5 - Cverrun.

Action: The tare is repositicned and
the ccrnmand is reissued. This prccedure
is follcwed until five retries have been
attempted. If recovery is nct
successful, exits tc ERP message writer
tc issue message, after which the task
is canceled.

Message: OPl4 CVERRUN.

Ncte that a data check during cverrun
suprresses the overrun conditicn.

Sense Byte 1, Bit 4 - Icad Fcint

Acticn: If nct caused Ly read kackward
operaticn, exits to ERP message writer
tc issue message, after which the task
is canceled.

into Lcad Point comrrand).

Sense Byte 0, BRit U4 - TCata Check.

Action: If the operation is read or
read kackward, and if the ncise kit
(kyte 1, bit 0) is cn, cr if mcre than
11 kytes were read, thke tape is
repositioned and the read cr read
kackward is retried. If the rcise Lit
is on and the klccksize is less than the
minimumr requirement, recovery is not
attempted and a data check is pcsted.

If the noise kit is off and the
klccksize is less thar 12 kytes, ancther
klock is read and operaticn ccntinues.
This prccedure is fcllcwed until fcrty
retries have keen atterpted. Every
fcurth retry is fcllcwed ky a tage
cleaner action. A TIE (Track-In-Error)
comrand is issued befcre every reread to
send sense kyte 2, which ccntains
track-in-error information, tc the tare
centrcl unit.

If the akove procedure does nct reccver
the errcr, the errcr rcutine tries to
recover by reading the opgcsite
directicn., If any cf the fcllcwing
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conditions exists, however, the routine
does not attempt opposite-directicn
recovery:

Cata chaining is being perfcrred.

e Data conversion rode and 7-track tape
are keing used.

e The original CCW count is less than
the physical klock size cn the tage.

¢ "Suppress data transfer" is sgecified
in the original CCW.

In attempting opposite-directicn
recovery, the error routine first
prepares to read without repositioning
the tape. The routine then issuves a
Read or Read BRackward comrand as its
first retry. On suksequent retries, it
repositions the tape, issues a
Track-In-Error command, and then a Read
cr Read Rackward command. After every
fourth retry, the rcutine causes a
tape-cleaner action. The rcutine
continues to retry until it either
succeeds (nc unit check cccurs) cr has
rade 40 unsuccessful retries. The
read-oprosite CCW has the "surpress data
transfer" bit set until the first
successful retry. The rcutine then
alters the read-oppcsite CCW sc that it
can transfer data. The alteraticn
consists cf clearing the "surpress data
transfer" bit and placing the "exact"
count and the data address in the CCW.
The "exact" count equals the klccksize
tc ke read. If successful, the rcutine
issues a Forward Space Record ccrmand tc
reposition the tare past the klcck being
read.

If all fcrty read-opposite recovery
attempts are unsuccessful, the routiine
rakes one final retry, this time
attempting to read in the original
direction. Note that the rcutire avoids
the final read attenpt if either a
perrmanent bus-out check cccurs when the
repositioning command is issued or an
equipment check occurs. If the user
will not accept the data check, exits to
the ERP message writer (allcw igncre)
after the specified numker cf retries.
If the user will accept the data check,
exits to ERP message writer with PASSBK
switch in ERCFLG on.

If the operation is a write cr write
tape mark, the tape is regositicned, an
Erase Gapr corrand is issued, and the
Write or Write Tapemark ccrmand is
reissued. This procedure is fcllowed
until fifteen retries have keen
attempted. For 3410 and 342C tage
units, a loop-write-to-read is issued
ketween the 14th and 15th retries. If
recovery is not successful, exits tc ERP
ressage writer to issue message, after
which the task will be canceled.

If the creration is an erase gap, the
ccrrxané is reissued. This prccedure is
followed until three retries have Leen
attempted; then exits to ERF ressage
writer tc issue wessage, aftexr which the
task is canceled.

Message: OP11l DATA CHECK.

CSW Bit 44 - Channel LCata Check.

Action: If this ccndition cccurs during
a read cr write creraticn, the tage is
repositioned and the ccrrand is
reissueé. If this ccrditicn cccurs
dvring a ccntrcl ccenmand, the ccrrand is
reissued. This procedure is fcllowed
until five retries have keen attenpted;
then exits to ERP message writer to
issve message, after which the task is
canceled.

Message: O0P28 CHAN DTICHK.

Sense Byte 0, Bit 7 - Lata Ccnverter
Check.

Action: Exits to ERP message writer to
issue message, after which the task is
canceled.

Message: OP30 CONVRT CHK.

Sense EByte 1, Bit 7 - Nct Carakle.

Action: Rewinds and unlcads tare.

Waits fcr a new tare tc be mcunted.

Message: OP32 NON COMPAT.

CSW Bit 47 - Channel Chairing Check.

Acticn: The tage is repcsiticned and
the cormrand is reissued. This procedure
is fcllcwed until five retries have keen
atterpted; then, if reccvery is without
success, exits to ERP message writer to
issve message, after which the task is
canceled.

Message: OP1l4 CVERRUN.

Sense Byte 5, Bit 3 - PE ID Burst Check.

Acticn: The tape is repcsiticned at the
1cad gpcint and retried fifteen tirmes.

If the fifteenth retry is alsc without
success, the tape is unlcaded. Waits
fcr a new tape tc ke ncunted.

Message: OP44 ID CHK.
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Sense Byte 7, Bit 4 - Unit Check (Data
Security Erase Failed).

Action: No retries are attempted.
Exits to ERF message writer tc issue
ressage, after which the task is

canceled.

Message: OP42 DSE FAILED.
Sense Byte 1, Bit 6 - File Prctect.

No retries are attenpted.
wWaits for

Action:
Rewinds and unloads tape.
file protect ring.

Message: OP17 FILE PROT.

Ncne of the akove.

Action: No retries are attengted.
Exits to ERP message writer tc issue
ressage, after which the task is
canceled.

Message: O0P19 UNDETIR ERR.

1403, 1443, 3203, AND 5203 EFRINTER ERRCR
RECCVERY ($$ABERRY)

Control is rassed to this transient by the

ERP monitor $$SABERRA.
gives the conditions tested for.

The fcllcwing list
For the

1443, kits 4 and 5 of sense kyte 0 are set
to zero.

Sense Byte 0 = X*'01' - Channel ¢
Cverflow.

Action: Posts CCR and exits tc continue
Erocessing.

Note: This test is resident in real
storage.

CSW Bit 44 - Channel Data Check.

If initial selecticn, cne
retry. If error persists exits tc ERP
nessage writer. If Initial selecticn
with the allow retry switch and if
Channel end with koth allcw retry and
allow igncre switches on.

Action:

Message: OP28 CHAN DTCHK.

CSW Bit 47 - Channel Ckaining Check.
Acticn: Exits to ERP message writer
with allcw retry switch cr.

Message: O0P19 UNLDETIR ERR.

e Sense Byte 0, Bit 2 (32€3, 52030), Bit

2,4, 5 (5203), Bit 4, 5 (1403) cr Bit 6
(14030, 14u43).

Acticn: Exits tc ERP message writer tc
issue message, after which the task is
canceled.

Message: O0P19 UNLCEIR ERR

Sense Byte 0, Bit 3 - Equipment Check.
Action: Exits tc ERP nessage writer
with the allow ignore switch cn.

Message: OP10 ECUIP CHK.

Sense Byte 0, Bit 5 - Ccde General
Stcrage Parity Errcr (1403U, 2203,
52030).

Action: If not channel erd, exits to
ERP message writer to issue message,
after which the task is canceled. UCS
tuffer must be reloaded. Otherwise,

first cne retry.

0P33 BUF PARITY.

Sense EByte 0, Bit 1 - Intervention
Required.

Acticn: If device end withcut channel
end, ignores this conditicn. Ctherwise,
exits tc ERP message writer fcr operator
interverticn.

Message: 0P08 INTERV REQ.

Sense Ryte 0, Bit 2 - Bus-Out Check.

A If initial selecticn, cne
retry. If error persists, exits to ERF
ressage writer. If Iritial selecticn
with the allow retry switch and if
Channel end with kcth allcw retry and
allcw igncre switches cn.

Acticn:

Message: O0P09 BUSCUT CHK.

Sense Byte 0, Bit 4 - Cata Check (1403U,
3203, 5203U).

Acticn:

Ccmrrand Reject.

If byte 0, kit 0 is cn see
Ctherwise, exits tc ERP
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ressage writer with the allcw ignore
switch on.

Message: O0P11 DATA CHECK.

Sense Byte 0, Bit 0 - Ccrrand Reject.

Action: If command code is a UCS block
data check or reset klcck data check
conrand, this condition is igncred and
processing continues. Ctherwise, exits
to ERP message writer tc issue nessage,
after which the task is canceled. This
procedure allows UCS-oriented rrcgranms
to operate cn non-UCS hardware.

Message: OFP18 COMM REJCT.

Sense Byte 0 = X'00°'.

Acti If not initial selecticn, exits
to ERP message writer with the allow
retry switch cn. If initial selectiocn,
first one retry.

Message: O0P19 UNDEIR ERR.

3211 PRINTER ERRCR RECCVERY ($$ARERRF)

Ccontrol is normally passed tc this
transient by the ERP mcnitcr $SARERRA.
When ccunter overflow cr CE ncde reccrding
has taken place, the RNMSR transients
$SABRERAL1 and $$ARERA2 may rass ccntrol tc

this phase.

The following list gives the

conditions tested for.

36

Sense Byte 0, Bit 7 - Channel 9
Cverflow.

Action: Posts CCR and ccntinues error
testing.
Note: There is alsc a main stcrage

resident test for Channel 9 Cvexflow
(with nc cther bits posted in sense byte
0).

CSW Bit 44 - Channel Data Check.

Action: If initial selecticn, cne
retry. If error persists, exits to ERP
mressage writer to issue nessage, after
which the task is canceled. If Channel
end, exits to ERP message writer with
the allow ignore switch cn.

Message: O0P28 CHAN DTCHK.

Sense BRyte 0, Bit 3 - Equirment Check.
Action: Checks the fcllowing kits cf
sense kyte 1 in the crder indicated; if
a kit is cn when tested, the syster
takes the action indicated in the
discussicn cf these Lkits.

Bit 0 - Command retry

Bit 6 - Mechanical ncticn
Bit 1 - Print check

Bit 2 - Print quality

Bit 3 - Line positicn.

If ncre cf the preceding ccnditicns
occurred, then a transparent sync check
cr a train cverload ccnditicn cccurred.

Action: Exits to resident routines (via

RMSR transients) tc ccntinue prccessing.

Message: OP10 EQUIF CHK.

Sense Eyte 0, Bit 1 - Interventicn
Required.
Action: Exits to ERP message writer for
creratcr interventicn (Interventicn
Required kit in ERCFLG on). The
creratcr shculd make the device ready tc
ccntinue processing.

A Fcrms Check cr an Irterlcck Ccnditicn
has occurred on the 3211. The grobable
causes are:

Carriage Detent Switch off
Paper jamred cr fcrms tcrn
Cut of raper

Stacker full

Gate nct latched

Train nct pcsiticned

Stor key active

Vacuvunr lcw

Train cverload.

0P08 INTERV REQ.

Sense Byte 0, Bit 2 - Bus-Cut Check.
Acticn: If nct with FCB parity check
(sense kyte 3, kit 2), cne retry. If
error rersists, exits to ERP ressage
writer tc issue message, after which the
task is canceled.

If with FCB parity check, exits to ERP
ressage writer with the allcw retry
switch cn.

Message: OP09 BUSCUT CEHK.
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Sense Byte 0, Bit 4 - Data Check.

Action: Checks the follcwing kits cf
sense byte 1 in the order indicated; if
a bit is cn when tested, the system
takes the action indicated in the
discussicn of these bits.

Bit 1 - Print check
Bit 3 - Line positicn.

If neither of the preceding ccnditicns
cccurred, takes the follcwing action:

Action: Exits to ERP message writer
with the allcw ignore switch cn.

Message: OP11 DATA CHK.

Sense Byte 0, Bit 5 - Buffer Parity
Check.

Action: Checks the follcwing kits of
sense byte 1 in the order indicated; if
a bit is on when tested, the syster
takes the action indicated in the

discussicn of these bits.

Bit 3 - Line positicn
Bit 0 - Comrand retry.

If neither of the preceding ccnditicns
cccurred, takes the follcwing action:

Action: If the errcr occurred cn a
write command, posts it in the
associated CCB. If return is srecified
in the CCR (kyte 2, bits 5 and 6 on),
turn on the PASSBK switch in ERCFLG and
exits to ERP message writer tc issue
ressage, after which contrcl will be
returned to user. If return is not
specified, exits to ERP nessage writer
with the allcw ignore switch in ERQFLG
cn, to provide a message that allcws the
cperator to respond with IGNCRE or
CANCEL.

If the error occurred on a Buffer Read
command, returns (via RMSR transients)
to resident routines to ccntinue
Frocessing.

Message: OP33 BUF PARITY.

Sense Byte 0, Bit 3 - Comnmand Reject.
Action: Exits to ERP message writer to
issue message, after which the task is
canceled.

Message: OP18 COMM REJCT.

Sense Byte 0, Bit 6 - Locad Check.

Acticn: An errcr ccnditicn cccurred
when either the UCSE cr the FCB was
lcaded. Exits to ERP message writer to
issve message, after which the task is

canceled.

Message: OPU1 LCAD CHECK.

Ncne cf the akcve.

Acticn: Exits tc ERP message writer

with the allow retry switch cn.

Message: OP1lS UNDEIR ERR.

Sense Ryte 1, Bit 0 - Command Retry.

Action: For message (P10, a print line
kvffer rarity check cccurred. The

recovery procedure derends cn the user's
errcr cgticn fcr Ccnrand retry (CCR kyte

2, kit 5).

a. If the Command Retry crticn is
specified, reissues the failing CCw.
If the retry is unsuccessful, the
errcr is ccnsidered urccrrectakle.
Issues a Skip tc channel 0 (X'83")
ccrrand tc allcw the carriage tc
perform the suprressed carriage
ncticn command. Then exits tc ERP
message writer to issue ressage,
after which the task is canceled.

k. If the Command Retry cpticn is not
srecified, issues a Skip tc channel
0 (X'83') command to allcw the
carriage tc perfcrm the strrressed
carriage moticn ccmrand. Then exits
tc ERP nessage writer tc issue
message, after which the task is
canceled.

Fcr message 0P33, a UCSE rarity check
occurred. If return is srecified in the
CCB (kyte 2, kits 5 ard 6 cn), turns cn
the PASSBK switch in ERCFIG and exits tc
ERP message writer to issue message,
after which ccntrcl will ke returned tc
user. If return is nct sgecified,
issves a Skip tc chanrel C (X'83")
comrand to allow the carriage tc perforr
the surrressed carriage rcticr corrand,
then exits to ERP message writer tc
issue message, after which the task is
canceled.

Ncte: When control is returned to the
user, the acticn derends cn the user's
errcr rcutine tc relcad the UCS kuffer.
After the UCS Lkuffer is relcaded, the
failing CCW can ke reissued.
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Sense Byte 1, Bit 1 - Print Check.
Action: For message 0P10, a print check
cccurred for one or more cf the
following reasons:

Hamrer fire check
Sync check
Coil protecticn.

Fcr message 0P1l1l, a print check occurred
kecause of an unprintable character. 1In
koth cases (0P10 and 0P11) the fcllcwing
action is taken:

Posts the error in the CCB. If return
is specified in the CCB (kyte 2, bits 5
and 6 on), turns on the FASSBK switch in
ERQFLG and exits to ERP message writer
to issue ressage, after which ccntrcl
will be returned to user. If return is
not specified, then exits tc ERF message
writer with the allcw igncre switch cn.

Sense Byte 1, Bit 2 - Print Cuality.

Action: A print quality check cccurred
kecause the platen failed tc advance cr
retract, cr kecause excessive rikbon
rmction or rikkon skew cor koth were
detected. Posts the errxcr in the CCB.
If return is specified in the CCB (kyte
2, kits 5 and 6 on), turns cn the PASSBK
switch in ERCFLG and exits tc ERP
nessage writer to issue nessage, after
which contrcl will ke returned to user.
If return is not specified, then exits
to ERP message writer with the allow
ignore switch on.

Sense Byte 1, Bit 3 - Line Fcsiticn.

Action: For message 0P1C, the prcbable
causes are:

Carriage failed to move
Carriage sequence check
Carriage stop check.

For message 0P11, the prckakle cause is:
Non-comgpare FCB.

For message 0P33, the prckakle cause is:
Farity check FCB.

In each case, posts the error in the
CCB. If return is specified in the CCB
(byte 2, kits 5 and 6 on), turns on the
EASSBK switch in ERCFLG and exits tc ERP
message writer to issue nessage, after
which control will ke returned tc user.

If return is nct specified, exits tc ERF
ressage writer with thke allcw igncre
switch cn (0P10 and OFl1ll). Fcr message
0F33, the task is canceled eventually.

Sense Byte 1, Bit 6 - Mechanical Motion.
Action: Exits to ERP ressage writer to
issve nmessage, after which the task is
canceled.

2245 PRINTER ERROR RECCVERY ($$AEERRH)

Ccntxcl is passed tc this transient Ly the

ERF monitcr $$ABERRA.

The fcllcwing list

gives the conditions tested for.

Sense Byte 0, Bit 7 - Channel 9
Cverflcw.

Acticn: Pcst CCR ard ccntinue errcr
testing.

Note: There is alsc a main stcrage

resident test fcr Charnel 9 Overflcw
(with nc other kits in sense kyte 0 on).

CSW Bit 44 - Channel Cata Check.
Action: If initial selecticn, cne
retry. If errcr rersists exits tc ERP
message writer to issue message, after
which the task is canceled. Channel
end: exits to ERF nmessage writer with
the allcw ignore switch on.

0P28 CHAN LTICHK.

Sense Byte 0, Bit 6 - ILcad Check.

Action: One retry. If errcr persists,
exits tc ERP ressage writer tc issvue
message, after which the task is
canceled.

Message: OP41 LOAD CHECK.

Sense Byte 0, Bit 3 - Equirment Check.

Acticn: Exits tc ERP message writer to
issue message, after which the task is
canceled.

0P10 ECUIP CHK.
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Sense Byte 0, Bit 5 - FCBR Parity Check.

Action: If the command is lcad FCB, one
retry. If error persists, exits to ERP
ressage writer to issue message, after
which the task is canceled. If the
ccncand is not load FCB, posts 'Line
Position' in the CCR and tests the CCB
for passkack cption (byte 2, kits 5 and
6). If on, pcsts PASSBK in the ERQFLG
flag byte and exits to ERF message
writer. If not on, exits tc ERF message
writer with allow ignore switch on.

Message: OP33 BUF FARITY.

Sense Byte 0, Bit 1 - Interventicn
Required.

Action: Exits to ERP message writer for
cperator interventicn.

Message: OF08 INTERV REC.

Sense Byte 0, Bit 2 - Bus-Out Check.

Action: If initial selecticn, cr data
transfer cf a load FCB ccrmand, one
retry. If error persists, exits to ERP
message writer to issue nmessage, after
which the task is canceled. If data

transfer of a write comrrand, nc retry.

Message: OFQ9 BUSOUT CHK.

Sense Byte 0, Bit 0 - Ccrmand Reject.

Action: Exits to ERP message writer to
issue message, after which the task is
canceled.

Message: O0P18 COMM REJCT.

Sense Byte 0, Bit 4 - Data Check.

Action: Fosts 'Line Positicn' in the
CCB and tests the CCB fcr passkack
cption (kyte 2, bits 5 and 6). If cn,
posts PASSBK in the ERQFIG flag kyte and
exits to ERP message writer. If not cn,
exits to ERP message writer with allow
ignore switch on.

Message: O0P11 DATA CHECK.

None of the akove.

Action: Exits to ERP message writer

with the allow retry switch cn.

Message: O0P19 UNDETR ERR.

1442 AND 2596 PUNCHEC CARC DEVICE ERROR
RECOVERY (4$$ABERRY)

Ccntrcl is passed to this transient Ly the
ERF nmcnitcr $$ABERRA. Tre fcllcwing list
gives the conditions tested for.

e CSW Bit 44 - Chanrel Cata Check.

Acticn: If initial selecticn, cne
retry. If errcr rersists, exits tc ERE
nessage writer with the allcw retry
switch cn. If data transfer, exits tc
ERP message writer fcr cperatcr
intervention.

Message: O0P28 CHAN DICHK.

¢ CSW Bit 47 - Channel Chairing Check
(14842P cnly).

Action: Exits to ERP message writer

with the allow retry switch cn.

Message: OP19 UNDETR ERR.

e Sense Byte 0, Bits 6 and 7.

Acticrn: Exits tc ERP message writer to
issve nmessage, after which the task is
canceled.

Message: O0P19 UNLDETIR ERR.

e Sense Byte 0, Bit 3 - Equirpment Check.

Action: Exits to ERP message writer for
Cperatcr interventicn.

Message: OP10 ECUIF CHK.

e Sense Byte 0, Bit 1 - Intervention
Required.

Acticn: If device end withcut channel
end, ignores this conditicn. Ctherwise,
exits tc ERP message writer fcr operator

interverticn.

Message OP08 INTERV REC.

e Sense BRyte 0, Bit 2 - PBus-Out Check.

Acticn: If initial selecticn, cne
retry. If error persists, exits to ERE
nmessage writer with tke allcw retry
switch cn. If data transfer, exits tc
ERP ressage writer for coperatcr
interverticn.

Message: O0P09 BUSCUT CHK.
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e Sense Byte 0, Bit 4 - Data Check.

Action: Exits to ERP message writer for
crerator interventicn.

Message: O0P11 DATA CHECK.

e Sense Byte 0, Bit 5 - Overrun (1442
cnly).

Action: Exits to ERP message writer for

crerator interventicn.

Message: OP14 OVERRUN.

e Sense Byte 0, Bit 0 - Ccmrand Reject.

Action: Exits to ERP message writer to
issue message, after which the task is
canceled.

Message: OF18 COMM REJCT.

e Sense Byte € = X'00°".

Action: Exits to ERP message writer

with the allow retry switch cn.

Message: OP19 UNDETIR ERR.

2501, 2520, AND 2540 PUNCHEL CARLC CEVICE
AND 3881 OPTICAL MARK READER ERRCR RECCVERY
($$ABERRY)

Control is rassed to this transient by the
ERP monitor $$ARERRA. The fcllcwing list
gives the conditions tested for.

e CSW Bit 44 - Channel Data Check.

Action: If initial selecticn, cne
retry. If error persists, exits to ERP
nmessage writer with the allcw retry
switch on. If read data transfer, exits
to ERP message writer fcr oreratcr
intervention. If punch data transfer,
cne retry. If error persists, exits to
ERP message writer with the allow retry
switch on.

Message: O0P28 CHAN DTCHK
e CSW Bit 47 - Channel Chaining Check
(2540, 2520P and 3881 only).

Action: Exits to ERP message writer
with the allow retry switch cn.

Message: OP19 UNDEIR ERR.

£
[e]

Sense Byte 0, Bits 6 and 7 (2501); Rits
5 and 7 (2540, 3881); Rits 4, 5, and 6 4
(2520, cn Write ccrrand), Bit 6 (2520, Q

nct cn Write ccrmand).

Acticn: Exits tc ERP nessage writer tc

issve ressage, after which the task is
canceled.

Message: OP19 UNDETR ERR.

Sense RByte 0, Bit 3 - Equipment Check.

Acticn: Reader - Exits tc ERF message
writer for operatcr irterventicn. Punch
- If initial selection continues testing
sense kits. Otherwise, if Return
Equipment Check kit in CCE is cn,
switches PASSBK crn, pcsts CCB (Eqg.
Check) and exits tc ERP ressage writer.
If Return Equipment Clreck kit is not on,
exits tc ERP rmessage writer with the
allow ignore switch on. For 2520, Byte
0, Bit 7 indicates punch check.

Message: OP10 ECUIF CBK.

Sense Eyte 0, Bit 1 - Intervention
Required.

Action: If device end withcut channel

end, ignores this conditicn. Ctherwise, /
exits tc ERP message writer fcr operatcr
intervention.

P

Message: O0OP08 INTERV REC.

Sense Ryte 0, Bit 2 - Bus-Cut Check.

Acticn: If initial selecticn, cne
retry. If error persists, exits tc ERE
message writer with the allcw retry
switch cn. If the device is a 2540p,
also one retry even when not initial

selecticn.

Message: OP09 BUSCUT CHK.

Sense Eyte 0, Bit 4 - Cata Check (cannct
occur cn 2520 punch or 3881).

Action: Exits to ERP ressage writer for
cperatcr interventicn.

Message: OP11 DATA CHECK.
Sense Ryte 0, Bit 5 - Cverxrrun (cannct
occur cn 2540 or 2520 punch cr 3881).

Action: Exits to ERP ressage writer for
cperatcr interventicn.

s HSPRUEN

Message: 014 CVERRUN.
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Sense Byte 0, Bit 0 - Ccrrrand Reject.

Action: Exits to ERP message writer to
issue message, after which the task is
canceled.

Message: OP18 COMM REJCT.

Sense Byte 0, Bit 6 - Unusual Ccrrand
Sequence (2540 read comrmrand cr 3881).

Action: Posts CCB and ccntinues,
igncring the condition.

Message: O0P18 COMM REJCT.

Sense Byte 0 = X'00°'.

Action: Exits to ERP mressage writer
with the allow retry switch cn.

Message: OF19 UNDETR ERR.

CSW Bit 47 - Channel Chaining Check (not
2540, 252CP, or 3881).

Action: Exits to ERP message writer for
crerator interventicn.

Message: OF14 OVERRUN.

Ncne of the akove.

Action: Exits to ERP message writer
with the allow retry switch cn.
Message: OP19 UNDETIR ERR.

3504, 3505, AND 3525 PUNCHEC CARC CEVICE
ERRCR RECOVERY ($$ABERRG)

Control is passed to this transient by the

ERP monitor $3$ABERRA.

The fcllcwirg list

gives the conditions tested for.

CSW Bit 45 and 46 - Channel cr Interface
Control Check.

Action: Exits to ERP message writer to
issue message, after which the task is
canceled.

Message: OP19 UNDETR ERR.

CSW Bit 44 - Channel Cata Check.

Acticn: Exits tc ERP nressage writer tc
issue nessage, after which the task is
canceled.

Message: 0P28 CHAN LICHK.

CSW Bits 32, 33, and 24 (unused status
kits) - or not Unit Check in CSW status
kyte - cr Sense Byte C, Bit 5 (unused
sense Lkit).

Action: Exits to ERP message writer to
issue nessage, after which the task is
canceled.

Message: OP19 UNCETR ERR.

Sense Byte 0, Bit 7 - Permanent Errxcr
(Exrror Eypass Key).

Acticn: Ogeratcr pressed the perranent
errcr kyrass key instead cf having
reccvery rerfcrmed. If Return Perrmanent
Error kit in CCB is on, switches PASSBK
in ERCFIG cn, rcsts CCR and exits tc ERP
message writer. Ctherwise, exits tc ERP
message writer to issue message, after
which the task is canceled.

OP49 FERM ERROR.

Sense BRypte 0, Bit 3 - Equipment Check.

Action: Checks the fcllowing kits cf
sense tkyte 1 in the crder indicated; if
a kit is on when tested, the system
takes the acticn indicateé in the
discussicn cf these kits.

Bits 4, 5, 6, and 7 - unused Lkits

Bit 0 - Permanent Errcr

Bit 3 - Retry after interventicn
ccrnrlete

Bit 1 - Automatic Retry.

I1f ncne cf the rreceding ccnditions
occurred, exits tc ERF message writer to
issue message, after which the task is
canceled.

Message: OP10 EQUIP CEHK.

Sense Ryte 0, Bit 6 - Akncrmal Format
Reset.

Action: Checks the fcllowing kits of
sense kyte 1 in the order indicated; if
a kit is cn when tested, the systern
takes the action indicated in the
discussicn cf these Lkits.
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Bits 4, 5, 6, and 7 - unused Lits
Bit 0 - Fermanent Error

Eit 3 - Retry after interventicn
ccmelete

Bit 1 - Autcratic Retry.

If none cf the preceding conditions
cccurred, exits to ERP message writer tc
issue message, after which the task is
canceled.

Message: OP48 FORMAT RST.

Sense Byte 0, Bit 1 - Interventicn
Required.
Action: Checks the follcwing kits cf
sense byte 1 in the order indicated; if
a bits is on when tested, the systern
takes the action indicated in the
discussion of these bits.

Bits 4, 5, 6, and 7 - unused Lkits
Bit 0 - Fermanent Error

Bit 3 - Retry after interventicn
ccmplete

Bit 1 - Autoratic Retry.

If none of the preceding conditions
cccurred, exits to ERP message writer tc
issue message, after which the task is
canceled.

Message: O0P08 INTERV REC.

Sense Byte 0, Bit 2 - Bus-Out Check.
Action: Checks the follcwing kits cf
sense byte 1 in the order indicated; if
a bit is cn when tested, the syster
takes the action indicated ir the
discussion of these bits.

Rits 4, 5, 6, and 7 - unused kits
Bit 0 - Perranent Error

Bit 3 - Retry after interventicn
cemplete

Bit 1 - Autcmatic Retry.

If none of the preceding conditions
cccurred, exits to ERP message writer tc
issue message, after which the task is
canceled.

Message: O0PQ9 BUSOUT CHK.

Sense Byte 0, Bit 4 - Data Check.

Action: Checks the follcwing bits cf
sense byte 1 in the order indicated; if
a bit is cn when tested, the system
takes the action of these bits.

Bit 3 - Retry after interventicn
ccrnplete
Bit 1 - Automatic Retry.

If ncre cf the precedirg ccnditions
occurred, exits tc ERF message writer to
isstve nressage, after which the task is
canceled.

Message: OP1l1 CATA CBHECK.

Sense Eyte 0, Bit 0 - Corrand Reject.
Action: Checks the fcllowing kits cf
sense kyte 1 in the order indicated; if
a kit is cn when tested, the systen
takes the action indicated in the
discussicn cf these Lits.

Bits 4, 5, 6, and 7 - unused kits
Bit 0 - Permanent Erzrcr

Bit 3 - Retry after irterverticn
ccmplete

Bit 1 - Autcmatic Retry.

If none of the rreceding conditions
cccurred, exits tc ERF message writer tc
issue message, after which the task is
canceled.

Message: OP18 CCMM REJCT.

Ncne cf the akcve.

Acticn: Exits tc ERP message writer tc
issue ressage, after which the task is
canceled.

0P19 UNLETIR ERR.

Sense Eyte 1, BRits 4, &£, 6, and 7 -
unused Lkits.

Action: Exits to ERP message writer to
isste nessage, after wkich the task is
canceled.

Message:

0.

See ccrrespcrdirg kits in Byte

Sense Byte 1, Rit 0 - Permanent Errcr.

Acticn: If Return Permanent Error kit
in CCE is on, switches PASSEK in ER(CFIG
cn, pcsts CCB and exits tc ERF message
writer. Otherwise, exits tc ERP message
writer tc issue message, after which the
task is canceled.

Bits 4, 5, 6, and 7 - unused kits Message see ccrrespcnding kits in Byte
Bit 0 - Permanent Error 0.
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e Sense Byte 1, Bit 3 - Retry aftex
Intervention complete.

Action: Exits to ERP message writer for

crerator interventicn. (Interventicn
Required flag in ERCFLG cn).

Message: see corresponding kits in Byte

e Sense Byte 1, Bit 1 - Autcratic Retry.

Action: Retries failing CCW cnce. If
successful, ccntinues ncrral prcgran
execution. If unsuccessful, and if
Return Permanent Error kit in CCRBR is cn,
switches PASSEK in ERQFLG on, pcsts CCB
and exits to ERP message writer.
Ctherwise, exits to ERP message writer
tc issue message, after which the task
is canceled.

Message: see corresponding kits in Byte

2560 CARC MACHINE ERROR RECCVERY ($$ABERRY,
$SABERRC, $$ABERRD)

Centrol is passed to $$ABERRY ky the ERP
ronitor $$AEERRA. The transients $$ABERRC
and $S$ABERRLC are called only if cgeratcr
interventicn is required. $$ABERRC is
called by S$S$ABERRM and $S$ABERRLC is called
bty the ERP mcnitor $S$ARERRA. The follcwing
list gives the conditicns tested fcr by
$SARERRY.

e CSW Bit 44 - Channel Data Check.
Action: Exits to ERP message writer to
issue message, after which the task is
canceled. If initial selecticn, first
cne retry.

Message: OP28 CHAN DTCHK.

e CSW Bit 47 - Channel Chaining Check.
Action: Exits to ERP message writer to
issue message, after which the task is
canceled.

Message: OP19 UNDETR ERR.

e Sense Byte 0, Bits 2 and 7.
Action: Exits to ERP ressage writer to
issue message, after which the task is
canceled.

Message: OP19 UNDETIR ERR.

Sense Byte 0, Bit 3 - Equirmert Check.

Action: Posts CCE (byte 3, kit 3).
Checks CCB whether user wants return.
If this is the case, e€xits tc the EKP
message writer with the PASSEK flag in

ERCFIG cn.

If the user did nct specify return, exit
is taker tc the ERP ressage writer for
orperatcr interventicn (CPINT in ERCFLG
cn). This causes the message writer
rhase $$ABERRM to fetch the srecial 2560
nessage writer phase ¢$ABRERRC. $$ARERRC
provides the apprcpriate restart
inforration in the message and stores
repcsiticning infcrmaticn in the Syster
Ccmrunication Regicon (SYSCCM) fcr use Ly
$S$ABRERRL. The repcsiticning required
ccnditicn is indicated in the PUB. It
then passes ccntrcl tc the next ERP
ressage writer rhase $S$ARERRN fcr
Cperatcr interventicn with the allcw
retry switch on.

Message: OP10 ECUIF CBHK.

Sense Byte 0, Bit 1 - Intervention
Required.

Action: Exits to ERP message writer fcr
operatcr interventicn. The crerator
interverticn required flag (OFINT) in
ERCFLG causes the ERP message writer
phase $4ABERRM tc fetch the special 2560
message writer rhase $$SABERRC. $SARERRC
prcvides the apprcrriate restart
inforration in the message and stcres
repcsiticning infcrraticn in the Syster
Ccrrurnicaticn Regicn (SYSCOVM) fcr use Ly
$$ABERRC. The repositicning required
ccnditicn is indicated in the PUB. It
then rasses contrcl tc the next ERP
ressage writer rhase $S$ARERRN fcr
operatcr interventicn with the allcw
retry switch on.

Hcwever, if $SABRERRC determines a
Interverticn Required ccnditicn, nct at
Initial Selection ard nct Ccver cr
Feed/Machine Check, the errcr is
igncred.

Message: OP08 INTERV REQ.

Sense Byte 0, Bit 4 - Cata Check.

Action: Pcsts CCE (byte 3, kit 3).
Checks CCRBR whether user wants return.
If this is the case, exits tc the ERP
message writer with the PASSEBK flag in

ERQFIG cn.

If the vser did nct specify return, exit
is taken to the ERP message writer for
crperatcr interventicn (CPINT in ERCFLG
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cn). This causes the message writer
rhase $3$ABERRVM to fetch the srecial 2560
message writer phase $$ABRERRC.

If the data check is on a ccrrand other
than read, $$ABERRC returns ccntrcl tc
the supervisor for cne retry. If the
error persists, control is passed tc the
superviscr to cancel the task. No
ressage is issued.

For other data checks, $$ABERRC provides
the apprcpriate restart irnfcrmaticn in
the message and stores repositicning
informaticn in the Systenm Ccrmunicaticn
Region (SYScCM) for use ky $SABRERRD.

The repositioning required ccndition is
indicated in the PUB. It then rasses
control tc the next ERP message writer
chase $SARERRN for cperatcr intervention
with the allow retry switch cn.

Message: OP11 DATA CHECK.

¢ Sense Byte 0, Bit 0 - Ccrmrand Reject.

Action: Exits to ERP message writer to
issue message, after which the task is
canceled.

Message: OF18 COMM REJCT.

e Sense Byte 0, Bit 6 - Nc Caxd Availakle.

Action: Posts CCB and exits tc ERP
ressage writer with the allcw ignore
switch on.

Message: OF18 COMM REJCT.

e Sense Byte 0 = X'00°'.

Action: Exits to ERP message writer
with the alleow retry switch cn.

Message: OP19 UNDETIR ERR.

$SABERRD is called ky the ERF Mcnitcr
$SABRERRA when it finds that the device in
errcr is a 2560 with the high-crder bit
(repositioning required, set bty $$ARERRC)
in the PUBCPIN byte of the FUR cn.
$SARERRD performs any repositicning
necessary kefore an attempt tc retry the
failing operaticn can ke made.
repcsitioning information stcred in SYSCOM
by $$ABRERRC.

If the device is not operaticnal,
control is passed to $$ABERRA, with the
repcsitioning required bit reset.
Eventually the task will be canceled.

If an erxcr occurs during the

rercsitioning attempt, contrcl is rassed to

It uses the

the ERF message writer with the CPINT
(X'40') ard allow retry (X'04') flags in
ERCFIG on. Eventually $3$ABERRC receives
ccntrcl again and meves the restart nunker
5 (error cn recovery) intc the ressage.

After successful repcsiticning, the
rercsiticring required flag is reset and
ccntrol is passed to the superviscr tc
retry the failing cperaticn.

5425 CARD NACHINE ERROR RECOVERY ($$ABERRY,
4SABERRE, $$ABEREE, $$ABERRD)

Centrol is passed to $$AEERRY Ly the ERP
ncritcr $$ABERRA. The transients $S$ABERRE,
$SAREREE, and $$ABRERRD are called cnly if
creratcr intervention is required.

S$SABERRE is called Lty $$ARERRM and $$ABERRD
is called ky the ERP rcnitcr $$AEERRA. The
fcllcwing list gives the conditicns tested
fcr ky $$AEERRY.

e CSW Rit 44 - Channel LCata Check.
Acticn: Exits to ERP message writer to
issve message, after which the task is

cancelled. 1If initial selecticn, first
cne retry.

Message: 0P28 CHAN LCICHK.

e CSW Bit 47 - Chanrnel Ckairirg Check.

Acticn: EXxits tc ERP message writer tc
issue message, after which the task is
cancelled.

Messgae: OP19 UNDEIR ERR.

e Sense Eyte 0, Bits 2, 4, £, and 7.
Acticn: Exits tc ERP message writer tc
issue ressage, after which the task is
cancelled.
Message: 0P19 UNDETR ERR.

Ncte: This message is alsc issued if

the equipment check kit is cn (see

kelow) and sense kyte 1 is zerxc.

e Sense Byte 0, Bit 3 - Equirment Check.

Action: Posts CCE (byte 3, kit 3).
Checks CCB whether user wants retuzrn.

If this is the case, exits tc the ERP
ressage writer with the PASSBK flag in
EROFLG cn. If the user did nct sgecify
return, exit is taken to the ERP message
writer fcr cperatcr intervernticn (OPINT
in ERCFIG on). This causes the message
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writer ghase $SABERRM tc fetch the
special 5425 message writer ghase
$SABERRE. S$$ABRERRE prcvides (1) the
restart inforration in the ressage and
(2) the CCW oreraticn ccdes fcr the
restart in the IJBMFCER area cf the ERP
SYSCOM; these operation ccdes are later
used by $S$ABERRD. The Rerositicning
Required condition is indicated in the
FUB. $S$ARERRE then passes ccntrcl to
the next ERF ressage writer rhase
$SARERRN for cperatcr interventicn with
the for cperator interventicn with the
Allcw Retry switch cn.

Message: OP10 EQUIF CHK.

Sense Byte 0, Bit 1 - Intervention
Required.

Action: Exits to ERP message writer for
cperator interventicn. The Crerator
Intervention Required flag (CPINT) in
ERQFLG causes the ERP message writer
rhase $$AEBERRM to fetch the special 5425
rmessage writer phase $$ABRERRE. 1In case
cf Device Not Ready and CCB kyte 2 kit 4
cn, d bit 4 on, $SABERRE returns to userx
(PASSEK in ERCFLG on). Ctherwise
$SABRERRE provides (1) the restart
informaticn in the message and (2) the
CCW operation codes for the restart in
the IJBMFCER area of the ERP SYSCOM;
these operation codes are later used by
$SABRERRLC. If a feed check has cccurred,
centrol is passed tc $SAREREE which
ccmpletes the error message and
generates the CCW operaticn ccdes fcr
feed-check restart. The Repcsitioning
Required condition is indicated in the
FUB. S$SABERRE then passes ccntrol to
the next ERP message writer ghase
$SABERRN for operatcr intervention with
the Allow Retry switch cn.

However, if S$S$ABERRE determines an
Intervention Required ccnditicn, not at
Initial Selection and nct Hcprper or Feed
Check, the error is igncred.

Message: O0P08 INTERV REC.

Sense Byte 0, Bit 0 - Ccrmrmarnd Reject.

Action: Exits to ERP message writer to
issue message, after which the task is
cancelled.

Message: O0P18 COMM REJCT.

Sense Byte 0, Bit 6 - Nc Card Available.

Action: Exits to ERP message writer to
issue message, after which the task is
carcelled.

Message: OP18 COMM REJCT.

¢$ABERRD is called ky the ERF Mcritor
$$ABERRA whken it finds that the device in
exxcr is a 5425 with the high-crder kit
(Tepcsiticning Required, set ky $$ABEREE cr
$$ABERRE) in the PUBCPIN kyte cf the PUB
cn. $$ABERRD rerfcrms ary repcsitioning
necessary kefore an atternpt tc retry the
failing cperation can ke made. It uses the
CCW cperation codes stcred in SYSCCM Ly
$$AREREE cr $$ABERRE.

If the device is rct cperaticnal,
centrol is passed to $SAEERRA, with the
Repcsiticring Required kit reset.
Eventually, the task will ke cancelled.

If an error occurs during the
rercsiticring attengt, ccrtrcl is passed tc
the ERF message writer with the COFINT
(X'40') ard Allow Retry (X'04') flags in
the ERCFLIG cn. Eventually, $$ABERRE
receives ccntrol again and mcves the
restart nunker 6 (errcr cn reccvery) into
the message.

After successful repositicning, the
Repcsiticring Required flag is reset and
centrol is passed to the superviscr to
retry the failing cgeraticn.

2671 ERRCR RECCVERY ($SAEERRV)

Control is passed to this transient Ly the
ERF ncnitcr $$ABERRA. Tke fcllcwing list
gives the conditions tested for.

e CSW Bit 44 - Channel Lata Check.

Action: If not initial selecticn, exits
tc ERP message writer tc issue message,
after which the task is canceled. If
initial selection, first cne retry.

Message: OP28 CHAN DICHK.

e Sense Byte 0, Bits &, €6, and 7 (unused
kits) - or Byte 0, Bit 2 (Bus-Out) with
channel End or device End.

Action: Exits to ERP message writer to
issve message, after which the task is
canceled.

Message: O0P19 UNLCETIR ERR.

e Sense Byte 0, Bit 3 - Equipment Check.
Action: Tests CCR for ignore crticn
(kyte 2, kit 4) and if cn, turns cn kyte
3, kit 1 cf the CCBR ard exits tc the ERP
message writer with bcth allow ignore
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and allow retry switches cn. COtherwise,
exits to ERP message writer fcr cperatcr
intervention.

Message: O0P10 EQUIP CHK.

Note: When an equirment check cccurs,
reposition the paper tape tc the
keginning of the record in errcr to
perform the retry oreraticn. The device
rust not ke readied until this
repositioning has been perfcrrmed. If
the ignore option is availakle, exercise
this option ky repositicning the tage tc
the beginning of the next reccrd on the
tape and then responding IGNCRE cn the
console printer-keykoard. The ignore
ception is availabkle to the crerator
whenever the user specifies any of the
CTFPT ERRCPT entry cpticns.

Sense Byte 0, Bit 1 - Intervention
Required.

Action: Exits to ERP ressage writer for
crerator interventicn. (Intexrventicn
Required flag in ERCFLG cn).

Message: OF08 INTERV REC.

Sense Byte 0, Bit 2 - Bus-Out Check.

Action: Cne retry. If errcr rersists,
exits to ERP nessage writer with the
allow retry switch cn.

Message: OF09 BUSOUT CHK.

Sense Byte 0, Bit 4 - Data Check.
Action: Tests CCBR for ignore cption
(byte 2, kit 4) and if cn, turns on byte
3, kit 3 of the CCB and exits tc the ERP
nessage writer with both allcw ignore
and allcw retry switches cn. Ctherwise,
exits to ERP message writer fcr crerator
intervention.

Message: OP11 DATA CHECK.

Note: When a data check cccurs, the
user's CCW is modified ky the error
routine to allow rereading cf the last
character. The data address is the last
character read (character in error), and
the byte count is decreased Ly the
number of valid characters read. If the
CCB ignore option is chcsen and the
cperator responds IGNORE, the I/0
operation is dequeued and posted with
the unrecoverakle error kit cn (CCB Lyte
2, bit 2) and 2671 data check kit on
(CCB byte 3, kit 3).

To read the rest cf the reccrd, the
prcklern rrcgram (lcgical IOCS) shculd
add one to the CCW data address and
stktract cne frcr the kyte ccunt tc
adjust for not reading the Lad
character. It shculd ther reissue the
EXCP. The operatcr must kackspace the
tape twc character claracters for retry
(cpticn retry cr cn the A-type message
when ignore is nct allcwed). If the
orperatcr chooses the ignore cgtion (the
character in errxcr is rnct tc ke reread),
he nmust kackspace the tape cne character
if the 1lcad key was pressed tc free the
tape or if the character rreceding the
character under the read head is EOR
(End-Cf-Record). Ctherwise, nc manual
interventicn is required fcr the igncre
ortion. The ignore ortion is available
tc the creratcr whenever the user
specifies any of the LTIFPT ERRCPT entry
Cgticns.

Sense Eyte 0, BRit 0 - Ccmrmand Reject.
Acticn: Exits tc ERP message writer tc
issuve message, after which the task is
canceled.
Message: OP18 COMM REJCT.

Note: 2 record must nct ke rartly cn
cne tare and rpartly on ancther.

Nene of the akove.

Action: Exits tc ERP message writer

with the allow retry switch cn.

OP19 UNDEIR ERR.

2311 AND 2314 DASD ERRCR RECCVERY

This routine is resident and entered at

lakel TCISKERR.

The fcllcwing list gives

the conditicns tested for.

CSW Bit 44 - Channel LCata Check.
Acticn: One retry. If errcr persists,
exits tc disk ERP transient and ERP
nessage writer with the allcw retry
switch cn.

Message: OP28 CHAN DICHK.

Sense Byte 0, Bit 3 - Equipment Check.

Action: Exits to disk ERP transient and
ERP message writer with the allcw retry
switch cn.

Message: OP10 ECUIP CHK.
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Sense Byte 1, Bit 4 - Nc Reccrd Found.

Action: Tests for kyte 1, kit €
(Missing Address Marker). If present,
executes restore command and exits to
retry the operation. If the errcr still
persists after 10 retries, exits to disk
ERP transient and ERP message writer
with the allow retry switch cn. If not
present, reads Home Address and comgpares
it to user's Seek Address. If equal,
posts No Record Found tc the CCE and
exits to continue processing. If not
equal, the condition is treated as a
Seek Check.

Message: O0P21 NRF - MACLCMK (Nc Reccrd
Found/Missing Address Marker), cr O0OF15
SEEK CHECK (Home Address unequal to Seek
Address).

Note: Home Address is read, and the
track address is prcvided fcr the error
message. For other errcrs, the track
address is cobtained from the user seek
address if error occurs during channel
Frogram execution.

Sense Byte 0, Bit 7 - Seek Check.

Action: If Lkyte 0, bit C (ccmmand
reject) is on, exits to disk ERF
transient and ERP message writer to
issue message after which the task is
canceled. Ctherwise, executes restcre
command and exits tc retry the
oreration. If the error still gersists
after ten retries, exits to disk ERF
transient and ERP message writer with
the allow retry switch cn.

Message: OP26 INVAL SEEK (Seek
Check/Conrand Reject), cxr OF1lE SEEK
CHECK.

Sense Byte 0, Bit 1 - Interventicn
Required.

Action: Exits to disk ERFP transient and
ERP message writer for cperatcr
intervention.

Message: OP08 INTERV REC.

Sense Byte 0, Bit 2 - Bus-Cut Check.

Action: Exits to retry the creraticn.
If the error still persists after ten
retries, exits to disk ERP transient and
ERP message writer with the allcw retry
switch on.

Message: O0P09 BUSOUT CHK.

Sense Byte 0, BRit 4 - Cata Check.

Action: CCB options (all data checks,
data check cn read cr verify). Exits tc
retry the cperaticn. If the error still
persists after 256 retries, exits tc
disk ERF transient and ERF nessage
writer with the allow retry switch cn.
After each 16 retries, a recalikrate is
rerforred until the maxirmur cf 256
retries is reached. If exrcr rersists
after 256 retries, posts data check on
ccunt tc CCB, if present; ctherwise,
pcsts data check. If corrand ccde is
verify (implied), pcsts verify errcr in
CCB.

The verify cormand is implied under the
fcllowirg ccnditicns:

The CCWw has a command code X'01*' (Write
- Special Ccunt, Key and LCata), and the
skip and SLI flags are set cn.

The CCW has a comrmard ccde X'1E' (Read -
Ccunt, Key and Data), thke skip and SLI
flags are set c¢cn, and this CcCw follcws a
CCW with a write comrmand code X'1D'.

Message: OP12 VERIFY CHK (Cata Check on
Verify ccrrand), cr OF11 CATA CHECK
(Cata Checks/nct Data Check cn Ccunt orx
Verify), or 0P1l6é DTA CHK CT (Cata Check
cn Ccunt).

Ncte: Hcere Address is read, and the
track address is prcvided fcr the errcr
message. For other errors, the track
address is cbtained frcm the vser seek
address if error cccurs during channel

Frcgram executicn.

Sense Ryte 0, Bit 5 - Cverrun.

Action: Exits tc retry the cgeraticn.
If the error still persists after ten
retries, exits tc disk ERF transient and
ERP message writer with the allcw retry
switch cn.

Message: OP1l4 CVERRUN.

Sense Byte 1, Bit 6 - Missing Address
Markers.

Acticn: Exits to retry the oreraticn.
If the errcr still persists after ten
retries, exits to disk ERF transient and
ERP message writer.with the allcw retry
switch cn.

Message: OP13 ADDR MRKER.
Note: Home Address is read, and the

track address is prcvided fcr the error
message. For other erxcrs, the track
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address is cktained fror the user seek
address if error occurs during channel
program execution.

e Sense Byte 0, Bit 0 - Cccrmand Reject.

Action: Check for Byte 1, Bit 5 (File
Frotect); exits in either case to disk
ERP transient and ERP message writer to
issue message after which the task is
canceled.

cx CF17 FILE

Message: OP18 COMM REJCT,

FROT.

e Sense Byte 0, Bit 6 - Track Ccnditicn
Check.

Action: Reads Home Address and RO in
the error recovery routine and ncves
CCHH from RO to Seek conrand executed
kelow.

If alternate track: wupdates seek
address tc the next track address. If
the track address equals ten, treats it
as End of Cylinder; otherwise rrcceeds
to next steg.

Sets up the channel program: Seek, Read
Home Address (with skip kit cn), TIC to
CSW address minus eight. Executes this
channel program in error reccvery. At
channel end, exits to channel scheduler
CSW processing routine. If CASC file
protection is present, sets the
arpropriate file mask following Seek.

e Sense Byte 1, Bit 1 - Track Cverrun.
Action: Posts track overrun to the CCB
and exits to continue prccessing.

e Sense Byte 1, Bit 2 - End of Cylinder.
Action: Posts End cf Cylinder tc the
CCB and exits to continue prccessing.

e Sense Byte 1, Bit 5 - File Prctect.

Acti Exits to disk ERF transient and
ERP message writer to issue nessage
after which the task is canceled.

Message: OP17 FILE PROT.

e CSW Bit 47 - Chaining Check.

Action: Ten retries. If errcr
persists, exits to disk ERP transient
and ERP message writer with the allcw
retry switch on.

Message: OP1l4 CVERRUN.
Ncte: If the errcr rcutire gets an ﬁ
error while trying tc execute a Restore p

ccrrand cxr Read Hcme Address cr RO, exit
is taken tc the ERP message writer with
the allcw retry switck on.

0P20 ERR CN REC (erxcr during

recovery).

3330 DISK STORAGE ERRCR RECOVERY

This rcutire is resident and entered at

lakel DISKERR.

The follcwing list gives

the ccnditicns tested for.

CSW Bit 44 - Channel LCata Check.
Acticr: One retry. If errcr rpersists,
exits tc disk ERP trarsient ard ERP
message writer with the allcw retry
switch cn.

0P28 CHAN DICHK.

Sense Byte 1, Bit 0 - Permanent Errcr.

Acticn: Exits tc retry the cgeraticn. {

Sense Byte 0, Bit 3 - Equigment Check.

Acticn: Ten retries. If errcr
persists, exits tc disk ERP transient
and ERF message writer with the allcw
retry switch on.

Message: OP10 ECUIP CHK.

Sense Eyte 0, Bit 2 - Bus-Out Check.
Acticn: One retry. If errcr persists,
exits tc disk ERP trarsient and ERP
message writer with the allow retry
switch cn.

0P09 BUSCUT CHK.

Sense Byte 0, BRit 1 - Intervention
Required.

Action: One retry. If error persists,
exits tc disk ERP trarsient and ERP
message writer with the allcw retry
switch cn.

Message: OP08 INTERV REQ.
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Sense Byte 0, Bit 0 - Cocmrand Reject.

Action: Exits to disk ERF transient and
ERP message writer to issve message
after which the task is canceled.

Message: OP18 COMM REJCT.

Sense Byte 1, Bit 4 - Nc Reccrd Found.

Action: Retries nine times. If
conditicn persists, posts
no-record-found to CCB and exits to
continue processing.

Message: 0P21 NRF-MADDMK.

Sense Byte 0, Bit 5 - Overrun.

Action: Nine retries. If errcr
rersists, exits to disk ERP trarsient
and ERP message writer with the allcw
retry switch cn.

Message: OP14 OVERRUN.

Sense Byte 1, Bit 1 - Invalid Track
Format.

Action: Posts track overflcw tc CCE and
exits to continue processing.

Sense Byte 0, Bit 4 - Data Check.

Action: If error is not correctakle
(Byte 2, Rit 1 = 0), then retries nine
times and if error persists, exits tc
disk ERP transient and ERF message
writer with the allcw retry switch cn.

If error is correctakle and track
cverflow cccurred (Byte 1, Bit 7), then
exit is taken to retry the creration.

If error is correctabkle with nc track
cverflow, then the errcr correcticn
kytes are ORed to error Lytes ir the
data area, channel end and device end
are posted in the CCB, and exit is taken
to continue processing.

If the error correction functicn detects
incorrect length and the SLI flag bit is
cff, then incorrect length is also
pcsted to the CCEB before exit is taken.

If chaining and end-of-reccrd has been
detected ky error ccrrection kefcre the
end of the user's channel prcgram, then
a Read Count CCW and TIC tc user's next
CCW is Lkuilt, and exit is taken to
restart the operaticn.

Chapter 2:

If channel truncaticn exits, the
equirmert check kit ir sense kyte 0 is
turned cn and exit is taken tc retry the
crperaticn.

Message: OP11 DATA CHECK.

Sense Eyte 1, Bit 3 - End cf Cylinder.
Action: Pcsts End cf Cylinder to the
CCB and exits to continue rrccessing.

Sense Eyte 1, BRit 5 - File Prctect.
Acticn: Exits tc disk ERP transient and
ERP nessage writer tc issue message
after which the task is canceled.

Message: OP17 FILE PRCT.

Sense Byte 1, Bit 7 - Track Cverflow.

Acticn: Exits tc retry the cperaticn.

Sense Byte 2, Bit 3 - Envircnmental Data

Present.
Acticn: Decrerents errcr ccunt and
exits tc retry the cperaticn.

CSW Bit 47 - Chaining Check.

Acticrn: Ten retries. If errcr
persists, exits tc disk ERP transient
and ERF rmessage writer with the allcw
retry switch on.

0P14 CVERRUN.

3340 DASC ERRCR RECOVERY

This routine is resident and entered at

lakel CISKERR.

The follcwing list gives

the ccnditicns tested fcr.

Sense Eyte 0, BRit 0 - Ccrmmand reject.

Acticn: Permanent €rrxcr - the existing
stpervisor permanent errcr rcutine will
ke used.

Message: OP18 CCMM REJCT.

Sense Byte 1, Bit 1 - Irvalid track
fcrrat.

Action: Post the track overflcw bit in
the CCE and ccntinue.
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Sense Byte 0, Bit 4 - Nc reccrd found.

Action: FPost the nc reccrd fcurnd bit in
the CCB and take the continue exit. If
user wants to retry, retry 10 times,

then take a permanent errcr exit.

Message: OF21 NRF - MALLCNMNK (If

retried).

Sense Byte 0, Bit 1 - Intervention
required.
Action: The 2314 error rcutine will be
used. The logging will ke dcre if a
nonzero ccndition exists in kyte 10,
kits 1 - 3 of the error queue entry.
Return is tc the superviscr which calls
the message rcutine.

Message: OF08 INTERV REC.

Sense Byte 0, Bit 2 - Bus cut rarity
check.
Action: Retry one time, then ccnsider
error permanent. The 2314 errcr routine
will ke used. The error lcgging bit
will be turned on.

Message: O0P09 BUSOUT CHK.

Sense Byte 2, Bit 3 - Envircrrental data
present.
Action: TCecrement the error ccunt ky
cne and retry. The 3330 errcr rcutine
will ke used. The logging kit will be
turned on.

Sense Byte 0, Bit 3 - Equirment check.

Action: Retry 10 times, then ccnsider
error perranent. The 2314 error routine
will ke used. The logging kit will be
turned cn.

Message: OP10 EQUIF CHK.

Sense Byte 0, Bit 4 - Data check
noncorrectakle (byte 2 kit 1 is zerc).

Action: Retry 10 times, then ccnsider
error perrmanent. The 2314 errcr routine
will be used. The logging kit will be
turned on.

Message: OP11 DATA CHECK.

Sense Byte 0, Bit 5 - Overrun.

Action: Retry 10 times, then ccnsider
errxcr permanent. The 2314 erxrcr rcutine
will ke used. The logging kit will be

trrned cn.

0P14 CVERRUN.

Sense Eyte 0, Bit 6 - Track ccnditicn
check.
Action: Read hcme address and reccrd 0.
If defective track, get the acdress of
the alternate track frcm reccrd 0, seek
tc the alternate track, then search and
resure the creraticn. If alternate
track, get the address of the defective
track frcm reccrd 0, seek tc the
defective track plus 1, then search and
resume the operation. The 2314 errcr
rcutire will ke used with mcdifications
tc allcw for 3340 cylinder size when
checkirg fcr end-cf-cylinder.

Sense Byte 0, Bit 7 - Seek check.
Action: Execute a recalikrate CCW and
issue a seek tc the crigiral address.

Retry 1C times, then ccnsidexr the errcr

permanent. The 2314 exrcr rcutine will
ke used. The logging kit will ke turned
cn.

Message: OPl5 SEER CEECK.

Sense Eyte 0, Bit 4, Byte 2 Bit 1 - Data
check and correctatle.

Acticn: The 3330 errcr ccrrection
rcutire will ke used with rcdifications
tc allcw fcr a 2-kyte errcr ccrrection
ccde fcr 3340 and a 3-kyte errcr
ccrrecticn code fcr 3230. The logging
kit will be turned cn. The fcllowing
acticn is taken derending cn the tyge cf
error detected:

a. If the error is ccrrectakle, OR the
errcr correction kytes tc errcr
kytes in the data area, pcst channel
end and device end kits in the CCB
and take the ccntinue exit.

k. If the errcr ccrrecticn rcutine
detects the inccrrect length and the
S1I flag kits are cff, then pcst
inccrrect length kit in the CCB
kefcre taking the ccntinue exit.

c. If the chaining and end-cf-reccrd
ccnditicns have keen detected ky the
errcr correcticn rcutine kefore the
end cf the user®s charnel rrogram,
then kbuild a read ccunt CCW, TIC tc
the user's next CCW, and take the
restart exit.
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d. If the channel truncaticn ccnditicn
exists, turn on the equirment check
bit in the sense byte and take the
retry exit.

e Sense Byte 1, Bit 2 - End-cf-cylinder.

Action: Post the end-of-cylinder bit in

the CCB and continue. The 3330 errcr
rcutine will ke used.

® Sense Byte 1, Bit 5 - File prctected.

Action: The rermanent errcr rcttine in

the superviscr will ke used.

Message: OP17 FILE PROCT.

2321 DASD ERROR RECOVERY ($$ARERR1-R5)

Control is passed to $$ABERR1 ky the ERP
renitor $$ABERRA. The follcwing list gives
condition tested for.

e CSW Bit U44--Channel Data Check

Action: One retry; then take equipment
error exit (cancel, retry).

Message: O0F28 CHAN DTCHK.

e Sense Byte 0, Bit 3--Equigmert Check

Action: Take equirment errxcr exit

(cancel, retry).

Message: OP10 ECUIP CHK.

e Sense Byte 1, Bit 4--Nc Reccrd Fcund

1. If Byte 1, Bit € (missing Address
Markers) is present, gc tc step 2.
Otherwise, go tc ster 6.

2. If retry count is less than 3, issue
a Restore command and gc tc step 5.

3. If retry count is equal tc 3, issue
a Read Home Address tc the first and
last tracks of the cylinder. If
neither is successful (unit checks),
take equirment error exit (cancel,
retry). Ctherwise, gc tc step 4.

4. TIf retry count is equal tc 15, take
equirment error exit (cancel,
retry). Ctherwise, gc tc step 5.

5. Increment retry count and take retry
exit.

6. Issue a Read RO and ccmpare CCH to
user's Seek Address. If equal, pcst
No Record Found to the CCR and take
continue exit. Otherwise, gc tc
routine for Seek Check (alcne).

Messages: OP15 SEEK CEBECK (Nc Reccrd
Fcund/RC unequal tc Seek Address).
0F23 BINK STRIF (Ster 3, cannct read
Hcme Address).

0F21 NRF - MADDMK (Ster 4, 15 retries).

Sense Eyte 0, Bit 7--Seek Check

Action: If Byte 0, Bit 0 (conrand
reject) is present, take prcgram check
exit. If Byte 1, Rit 6 (mwissing Address
Markers) is presernt, take creratcr
intervention exit. Ctherwise, issue a
Seek tc BB1111, a Seek tc BR2z22, and
take retry exit. After ten retries,
take equipment errcr exit (cancel,
retry).

Messages: O0P26 INVAL SEEK (Seek
Check/Ccmrand Reject).

0OF22 BALIST CELL (Seek Check/Missing
Address Markers).

0F15 SEEK CHECK (Seek Check alcne).

e Sense Byte 0, Bit l1--Irterverticn

Required

Acticn: Take cperatcr interventicn

Message: OP08 INTERV REC.

Sense Eyte 0, Bit 2--Eus Cut Check

Acticn: Take retry exit. After 15

retries, take equirnert errcr exit
(cancel, retry).

Message: 0P09 BUSCUT CHK.

Sense Eyte 0, Bit U4--LCata Check

1. If retry ccunt is less than eight,
go to step 5.

2. If retry count is equal tc 226, take
equirment errcr exit (cancel,
retry).

3. If retry ccunt is an even nurker,
issue a Seek to X-X-X-4-19 (last
track cf strig) ard a Seek to
X-X-X-0-0 (first track cf strigp).
Ferfcrr this creraticr eight times.
Then proceed to step 4.

4. If retry count is any rultiple cf 32
(32, 64, 96, ...), issue a Seek tc
next lower strip. (If this is the
lcwest strip - CO0CCO - seek the next
higher strip.) Prcceed tc step 5.
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5. Increment retry count and take retry

exit.
Messages: OP11 DATA CHECK (Tata
Check/nct Data Check on Ccunt cr
Verify).

CP12 VERIFY CHK (Data Check cn Verify
Ccmrand) .
0P16 DTA CHK CT (Data Check cn Ccunt).

Note: Hcre Address is read, and the
track address is prcvided fcr the error
ressage. For other conditicns, the
track address is obtained frcm the
user's initial Seek Address if the errcrx
cccurs during channel prcgrar execution.

Sense Byte 0, Bit 5--Overrun
tion Take retry exit. After 15
retries, take equipmrent errcr exit

(cancel, retry).

OF14 OVERRUN.

¢ Sense Ryte 1, Bit 6--Missing Address
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Markers
Action: Perform action indicated under
LCata Check just described.

Message: OP13 ADDR MRKER.

Note: Hcme Address is read, and the
track address is prcvided fcr the errcr
nessage. For other conditicns, the
track address is oktained frcm the
user's initial Seek Address if the errcr
cccurs during channel prcgram executicn.

Sense Byte 0, Bit 0--Conrand Reject

Action: Check for kyte 1, kit 5 (file
protect); in either case, take rrogram
check exit.

Messages: O0P17 FILE PRCT (Ccmrmand
Reject/File Protect).
0P18 COMM REJCT (Command Reject alone).

Sense Byte 0, Bit 6--Track Ccndition
Check

Action:

1. Read Home Address and RO and move
CCHH from RO to Seek conmmrand
executed kelow.

2. If alternate track: Update Seek
Address tc the next track address.
If track address equals 20, treat it
as End of Cylinder; ctherwise,
proceed to step 3.

3. Set up the channel prcgram: Seek,
Read Hcrne Address (with skip kit
on), TIC tc CSW ccnmard address
rinus eight (last CCW executed).
Execute this channel prcgram 1in
errcr recovery. At charnnel end,
exit to channel scheduler CSW
prccessing rcutine. If LCASC file
prctection is present, set file mask
(irhikit lcng Seeks) fcllcwing the
seek.

e Sense Byte 1, Bit 1--Track Cverrun

Acticn: Pcst track cverrun tc the CCB
and take continue exit.

e Sense Byte 1, Bit 2--End cf Cylinder
Action: Post End of Cylinder tc the CCB
and take ccntinue exit.

e Sense RByte 1, Rit 5--File Prctect

Action:

Take program check exit.

0P17 FILE PRCT.

e CSW BRit 47--Chaining Cleck
Action: Take retry exit. After 15
retries, take equirment errcr exit
(cancel, retry).

Message: OPl4 CVERRUN.

Ncte: If the 2321 Errcr Routine gets an

error while trying tc execute a Restore

ccnrand, a Seek ccrmand (data-check

prrccedure), or a Read Horme Address or a

Read RO, equipment errcr exit is taken with

retry and cancel cpticns with the

wmessage: CP20 ERR ON REC (Erxcr Curing

Reccvery).

3540 DISKEITE INPUT/CUIPUT UNIT ERROR
RECOVERY ($S$ARERR7)

Ccntrcl is passed tc this transient ky the
ERF Monitcr $$ABERRA. This rhase rerfcrrs
three functions:

1) Determines the prcrer ERP acticn tc ke
taken;

2) Determines prorer message ccde for the
message writer;

3) Urdates the Statistical Data Reccrds
(SDR) ccunters in the FUB2 Takle entry
fcr the device.
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The following list gives the ccrditicns
tested for.

e CSW Bits 45 and 46 - Charnel cr
Interface Control Check.

Action: Exit to ERF message writer via
RMSR reccrding phase, tc issue nressage;
then the task is canceled.

Message: O0P19 UNDEIR ERR.

¢ CSW Bit 44 - Channel Data Check.

BActicn: Exit to ERP message writer to
issue message, then the task is
canceled.

Message: OP28 CHAN DTCHK.

¢ CSW Bit 38 - Unit Check

Action: If this kit is 0, exits to ERP

wressage writer to issue message, then
the task is canceled.

Message: OF19 UNDEIR ERR.

¢ Sense BRyte 0, Bits 5, 6 and 7 - unused
kits.

Action: Exits to ERP message writer
with retry and allow igncre flags off.
Exit to message writer is via RMSR rhase
for recording of an OBR reccrd.

Message: OP19 UNCETR ERR.

¢ Sense Byte 0, Bit 3 - Equiprent Check.

Action: TCetermine further acticn by
checking the kits in Sense Byte 1 (see
System Action).

Message: OP10 EQUIF CHK.

e Sense Byte 0, Bit 1 - Intervention
Required.

Action: If motion malfuncticn, then set
the flag to write an OBR reccrd.
Determine further action ky checking the
kits in Sense Byte 1 (see Systen

Action).

Message: OF08 INTERV REC

e Sense Byte 0, Bit 2 - Bus Out Check.

Action: Set flag tc write an CBR reccrd

then determine further acticn Ly

checkirg the kits irn Sense Byte 1 (see
Syster Action).

Message: O0P09 BUSCUT CHK

Sense Byte 0, Bit 4 - Cata Check.

Action: LCetermine further acticn ky

checking the kits in Sense Byte 1 (see
Systenr Acticn).

Message: O0P11 DATA CHECK.

Sense Eyte 0, Bit 0 - Ccmnand Reject.

Acticr: Set cn the allcw igncre flag
and exit tc message writer.

Message: O0P18 COMM REJCT.

Syster _Acticn - Check kits in Serse Byte 1.

Sense Ryte 1, BRits 5, 6 and 7 - unused
kits.

Acticn: Set cff retry and igncre flags,

and exit tc ERP messace writer via RMSR
rhase fcr CBR reccrding.

Message: OP19 UNLCETIR ERR.

Sense Byte 1, Bit 0 - Permanent Errxcr.

Action: Post unreccoverakle I/O Bit in
CCB. 1If a Data Check, rost LCata Check
kit in CCB. 1If returr tc user is
requested, exit tc message writer with
allcw igncre flag cn, via RMSR rhase cr
CBR reccrding. If return is nct
requested, exit to message writer with
allcw igncre flag and retry flag cff,
via RMSR phase for CBR recording.

Sense Byte 1, Bit 3 - Retry After
Interventiocn.

Action: If OBR reccrding is wanted,
exit tc ressage writer with action ad
acticn and retry flags on, via RMSR
reccrdirg ghase. If CBR reccrding is
nct wanted, exit to ressage writer with

acticn and retry flags cn.

Sense Byte 1, kit 1 - Autcrmatic Retry.

Acticn: Retry the errxcr 10 tirmes,
updating the apprcrriate SDR ccunter
each tinme. If nc reccvery, tken
indicate Permanent Errcr (see Perranent
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Error Action). If SDR ccunter
cverflows, retry after RMNSR rhase fcr
CBR recording.

Sense Byte 1, Bit 4 - Special Reccrd
Transferred.

Action: Set on special reccrd
transferred kit in CCB. Exit tc message
writer with ignore flag cn.

Message: OP55 SPEC REC.

If none cf the akove, exit tc message
writer with retry and igncre flags cff,
via RMSR reccrding ghase.

Message: OP19 UNDETIR ERR.

1287-1288 CCR ERROR RECOVERY ($S$SAEBERRT)

Control is rassed to this transient ky the

ERF monitor $$ABERRA.

The fcllcwing list

gives conditions tested for.
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e CSW Bit U44--Channel Data Check

Action: One retry; then take equigment

error exit (retry, cancel).

0P28 CHAN DTCHK.

Sense BRyte 0, Bit 3--Equiprent Check
Action: Post byte 3 of CCE and then
take continue exit.

Note: Data Check and Equirment Check,
which indicate unreadakle character and
unreadakle line, respectively, are
retried ky lLogical IOCS in an attenct
to correct the errcr.

Sense Byte 0, Bit l1--Interventicn
Required

Action: Test for kyte 0, kit 6
(Nonrecovery)--if present, pcst byte 3,
kit 4 of the CCB. This indicates that
the error is passed back tc the prcklen
prcgrar. Exit via equirment error.

Messa O0P35 NCN RECCV. If Lyte 0,
bit 6 is nct present, take cgerator
intervention exit.

0P08 INTERV REQ.

Sense Byte 0, Bit 6--Ncnreccvery

Action: Post kyte 3, kit 4, cf CCB and
take ccntinue exit.

Sense Eyte 0, Bit 2--Buscut Check

ticn Cne retry; then take equirment
errcr exit (manual retry, carcel
through ATIN rcutine).

Message: OP09 BUSCUT CHK.

Sense Eyte 0, Bit U4--LCata Check
Acticn: Post kyte 3, kit 0, cf CCB and
take ccntinue exit.

Ncte: TPLata Check ané Equirment Check,
which indicate unreadakle character and
tnreadakle line, resrectively, are
retried by Logical ICCS in an attempt
tc ccrrect the errcr.

Sense Eyte 0, Bit ES--Cverrur

Acticr:

Fcur retries; then take

Sense Byte 0, Bit 0--Cormmand Reject

Acticr:

Take rrcgram check exit.

0P18 CCMM REJCT.

CSW Bit U47--Chaining Check
Acticn: Four retries; then take
equirment errcr exit (retry, cancel).

Message: OP14 OVERRUN.

Sense Eyte 0, BRit 7--Keykcard
Correction

Action: Post byte 3, kit 1, cf CCR and

take ccntinue exit.

Sense Eyte 1, BRit 4--Invalid Fcnt

Acticr: Take prcgram check exit.
Message: OP37 INVID FCNT.
Ncte: Byte 1, kit 4 aprlies cnly to

the 1287 in document ncde.
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3886 OCR ERRCR RECOVERY ($SAEBERAN)

Control is passed to this transiert by the
ERP monitor S$$ABERRA. This phase not cnly

determines the proper ERP acticn tc be

taken, but alsc performs the RMSR functicn
cf updating the Statistical Cata Ccunters

in the PUB2 Takle entry for the device.
reccrding cn the record file is required
(OBR sense kit on, or counter cverflcw
occurred), this phase rasses ccntrcl tc
RMSR transients. The first RMSR thase
fetched is $$ABERAU., If nc reccrding is
necessary, €xit is taken directly tc the
supervisor or the ERP nessage writer,
derending on the error conditicn. The

following list gives the ccnditicns tested

for.

¢ CSW Bits 45 and 46 - Channel cr
Interface Control Check.

Action: Exits to ERP message writer to
issue message, after which the task is

canceled.

Message: OF19 UNDETIR ERR.

s CSW Bit 44 - Channel Data Check.

Action: Cne retry. If errcr persists,

exits to ERF message writer tc issue
ressage, after which the task is
canceled.

Message: O0F28 CHAN DTCHK.

e CSW Bits 32, 33, 34 - unused Lits.

Action: Exits to ERP message writer to
issue message, after which the task is

canceled.

Message: OF19 UNDETR ERR.

e CSW Bit 38 - Unit Check.

Action: If this kit is 0, exits to ERP
message writer to issue message, after

which the task is canceled.

Message: O0P19 UNDEIR ERR.

e Sense Byte 0, Bits 4 and 5 - cr Byte 1,

Bits 0, 3, and 5 (unused Lkits).

Action: Fosts permanent errcr in the

CCB. Exits to ERP nmessage writer with

the allow igncre switch cn. Exits to
ERP message writer is taken via RMSR
chases for recording of a Unit Check
Condition reccrd.

Message: OP19 UNCEIR ERR.

Sense Byte 0, Bit 7 - Reccgniticn
Ccntrcl Prcgranr Errcr.

Action: Posts perranent errcr in the
CCB. Exits to ERP message writer with
the allcw igncre switch cr. Exit is
taken tc the ERP message writer via RMSR
chases for reccrding cf a Unit Check
Ccnditicn reccrd.

Message: OP53 RCF ERRCR.

Sense Byte 0, Bit 6 - Ncn Initialized.

Action: Posts perranent errcr in the
CCB. Exits tc ERF ressage writer with
the allcw ignore switch on.

Message: OP54 NON-INIT.

Sense Eyte 0, Bit 3 - Equirment Check.

Acticn: If Mark Check is nct cn, and
the errcr cccurred cn a lcad fcrrat or
scan command, one retry. Befcre
returrirg tc the superviscr fcr the
retry, checks whether reccrding is
requireé (OBR sense kit, kyte 1, bit 7
cn). If it is, exits via RMSR rhases.
Ctherwise, updates aprrcpriate
statistical data ccunter kefcre return
to the supervisor (via RMSR rhases for
reccrdirg if ccunter cverflcw cccurred).

If the errcr persists cr if retry is nct
perncitted, posts permanent errcr in the
CCR and exits tc the ERP nessage writer
with the allow igncre switch cn. Mark
Check is also posted in the CCB, if this
ccnditicn is present. If the CBR sense
kit is cn, exit is taken via RMSR phases
fcr reccrding. If this kit is not cn,
the aprropriate statistical data ccunter
is updated kefore exit to the ERP
nmessage writer is taker (via RMSR rhases
fcr reccrding if ccunter cverflcw
cccurred).

Message: O0P10 ECUIE CHK.

Sense Eyte 1, Bit 6 - Ncn Reccvery
Exror.

Action: Posts Non Reccvery errcr in the
CCB, urdates the arpprcrriate statistical
data ccunter, and exits tc the ERP
nmessage writer with creratcr
intervention and PASSEK flags cn. 1If
reccrdirg is required kecause cf ccunter

overflcw, exit is taken via RNMSR rhases.
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Message: OP35 NON RECCV.

Sense Byte 1, Bit 4 - Inccmplete Scan.

Action: Cne retry. Befcre returning to
the superviscr for the retry, urdates
the apprcpriate statistical data
ccunter. If recording is required
kecause cf counter cverflcw, exit is
taken via RMSR phases. If the error
persists, post incorplete scan in the
CCB and takes superviscr igncre exit.
The apprcrriate statistical data counter
is updated kefore exit is taken. If
reccrding is required kecause cf counter
cverflow, exit is taken via RMSR phases.

Sense Byte 1, Bit 1 - Mark Check Errcr.

Action: Fosts Mark Check Errcr errcr in
the CCB, vpdates the apprcrriate
statistical data counter, and exits (via
RMSR phases if counter cverflcw
cccurred) to the ERP message writer with
CPINT and PASSBK flags cn.

Message: OF51 MARK CHECK.

Sense Byte 0, Bit 1 - Interventicn
Required.

Action: Updates appropriate statistical
data counter. Exits tc ERP message
writer with cperator acticn required and
allcw retry (if not ending status, cr
Load Forrmat ccmmand) or EASSEK
(otherwise) switch cn. If ccunter
cverflow cccurred, exit is taken via
RMSR phases for reccrding.

Message: OP08 INTERV REC.

Note: This conditicn can occur as
ending status only when an eject conmand
has been issued. 1In this case, the
command is not to ke reissued.

Sense Byte 0, Bit 2 - Bus-Out Check.

Action: Cne retry. Exits tc supervisor
for retry via RMSR phases tc have the
error reccrded. If errcr persists,
pcsts a permanent error in the CCB and
exits to ERP message writer with the
allow igncre switch on. Exits to ERP
nessage writer via RMSR phases tc have

the error reccrded.

Message: 0P09 BUSOUT CHK.

¢ Sense Eyte 0, Bit 0 - Corrmand Reject.

£
Action: Posts permanert errcr in the Y
CCB. Exits to ERF message writer with
the allcw igncre switchk cr.
Message: OP18 COMM REJCT.
e Sense Eyte 1, Bit 2 - Invalid Fcrrat.
Acticn: Pcsts permanent errcr in the
CCB. Exits to ERP message writer with
the allcw ignore switchk cn.
Message: O0P52 INV FORMAT.
e Ncne cf the akcve.
Acticn: Exits tc ERP message writer tc
issue nmessage, after which the task is
canceled.
Message: O0P19 UNLCEIR ERR.
1419 ERRCR RECCVERY ($$ARERRS)
//
Ccentrol is passed to this transient by the .

ERF mcnitcr $$ABERRA. The fcllcwing list
gives conditions tested fcr.

e CSW Bit 44--Channel Lata Check

Acticr: Pcst unreccverakle I/C error
to CCE byte 2, kit 2. Turn cn passback
kit ir errcr queue ertry kyte 10, kit 2
for return to user fcr errcr reccvery.
Exit tc ERP message writer.

Message: OP28 CHAN LTCHK.

Acticrn: Check ccrmard ccde cf CCW
causing interrupt with X'E1' fcr
'Disengage Failed'. If 'Disengage
Failed', post interventicn required tc
CCB kyte 3, kit 1; if nct, pcst
unreccverakle I/C errxcr tc CCE Lyte 2,
kit 2. In either case, turn c¢cn
passkack in error queue entry cf ERBICC
kyte 1C, kit 2, fcr return tc user fcr
error recovery. Exit to ERP message
writer.

Message: 0P18 CCMM REJCT cr OP37 LISEN
FAIL.
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e Sense Byte 0, Bit 1--Interventicn
Required

Action: Post "Interventicn Required"
to the CCB (kyte 3, bit 1), and exit tc
superviscr. The error is igncred. Nc

ressage is printed.
Message: OP08 INTERV REC.

Note: The probler programwr shculd
process all docurments in the input
tuffer, note the Interventicn Required
and perfcrmr any print cut recessary for
operator reccvery, and issue arn
Engage-Read to the device tc ccntinue
processing documents. If the
Interventicn Required is due tc a katch
numbering update failure, the cperatcr
rust urdate the katch nunker as part of
manual recovery.

e Sense Byte 0, Bit 2--Bus Out Check

Action: Pcst unrecoverakle I/C error
to CCB kyte 2, bit 2, and turn on
passkack bit in error queue entry cf
ERBELOC Byte 10, kit 2, fcr retuvrn tc
user for error reccvery. Exit to ERP

ressage writer.

Message: OF09 BUSCUT CHK.

e Sense Byte 0, Bit 3--Shculd rct cccur

Action: Pocst Unrecoverakle I/C error
to the CCB and provide irfcrmaticnal
ressage to the operator. Exit to ERF
message writer.

Message: OF19 UNDETR ERR

Note: CSW Bit 47 and Sense Lits 4, 5, 6,
and 7 will nct cause an I/C Interrcvpt. If
CSW kit 44 cr sense kit 1, 2, cx 3 is not
present for an I/0O interrurt, the acticn
and message for sense kit 3 will ke
generated. LICCS issues twc informaticnal
ressages through the MICR Message Writer:

1. U4MR1I - EXTERNAL INTERRUPT I/C ERROR

2. U4MR2I - SCU NOT CFERATICNAL

e Sense Byte 0, Bit 7--Batch Nunkering
Switch Cff

Action: Post document kuffer kyte 0,
bits 0 and 1 and insert reject code
X'CF' in byte 5. Turn cff retry and
turn on ignore bits in ERCFIG cf errcr
queue entry cf ERBLOC. Exit tc ERF
message writer.

Message: OP34 BCH NM CFEF.

2495 ERRCR RECCVERY ($S$AEERRI)

Ccntrcl is passed tc this transient ky the
ERF monircr $$ABERRA. The fcllcwing list
gives conditions tested fcr.

e CSW Rit 42--Program Check

Action: Exit to ERP message writer to
issue message after whick the task is
canceled.

Message: OP24 PRCG CHECK

CSW Bit 43--Prctecticn Check

Acticr: Exit tc ERP nmessage writer tc

issue message after which the task is
canceled.

Message: O0P25 PRCT CHECK

CSW Bit 44--Channel LCata Check

Acticr:

1. Read Commands--kackspace record,
cre retry. If errcr persists exit
tc ERP message writer tc issue
nessage after which the task is

canceled.

2. 21l other comrmands-- Exit tc ERP
ressage writer tc issue message
after which the task is canceled.

Message: 0P28 CHAN LCTCHK

Sense Byte 0, Bit 5--Shculd nct occur
cr
Sense Byte 0, BRit 7--Should nct cccur

Action: Exit to ERP message writer to
issue message after wkich the task is
canceled.

Message: O0P19 UNDETR ERR

Sense Eyte 0, Bit 3--Fquirmrent Check

Acticr: Exit tc ERP nmessage writer tc

issuve message after which the task is
canceled.

Message: OP10 ECUIP CHK ’
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¢ Sense BRyte 0, Bit 2--Bus Out Check

Action: One retry, If errcr persists
exit to ERP message writer tc issue
message after which the task is

canceled.

Message: OP09 BUSCUT CHECK

Sense Byte 0, Bit 1--Interverticn
Required

Action: Exit to ERP message writer for
operator intervention.

Message: O(OPC8 INTERV REC.

Sense Byte 0, Bit 6--Pcsiticn Check

Action:

1. Read Ccommands--backspace cne Lyte.
Reread the rermaining pcrtion cf
the record. Repeat this sequence
nine times for a tctal cf ten
rereads. On the eleventh try,
exit to ERP message writer to
issue message after which the task
is canceled.

2. All other commands -- Exit tc ERP
message writer to issue message
after which the task is canceled.

Message: OF39 POSN CHECK

Sense Byte 0, Bit u4--Data Check

1. Read Commands-- Backspace one
byte. Reread the remainirg
portion of the reccrd. Repeat
this sequence nine times for a
total cf ten rereads. Cn the
eleventh try, post data check
errcr to CCR and set passkack flag
in ERCFIG and exit to ERP message
writer, if user requests return of
data check errors. Otherwise exit
to ERP message writer. Allcw
igncre.

Message: OP11 DATA CHECK

2. All other commands-- Exit tc ERP
message writer to issue message
after which the task is canceled.

Message: O0P18 UNDETR ERR

¢ Sense Byte 0, Bit 0--Cormand Reject

Acticr: FExit tc ERP nessage writer tc

issue nessage after wkich the task is
canceled.

Message: O0P18 CCMM REJCI

1017/1018 ERRCR RECOVERY ($$ABERRU)

Ccntrcl is rassed tc this transient ky the
ERF monitcr $$ABERRA. The fcllcwing list
gives ccnditions tested fcr.

e CSW Bit U44--Channel LCata Check

Action: For Read/Wwrite Commands: If
data transfer, nc retry is performed.
If initial selecticn, retry twice
withcut rerositicning. 2After specified
nunker cf retries has keen reached,
exit tc ERP message writer tc issue
ressage after which the task is
canceled.

Message: OP28 CHAN LTCHK

e CSW Bit 47--Chaining Check (Read/Write
ccnrrards).

e Sense Eyte 0, BRit 2--Bus-Cut Check
(Read Ccommand during data transfer).

e Sense Eyte 0, Bit 3--Equipmert Check
(Read Cormand)

e Sense Byte 0, Bit U4--Cata-Check (Write
Conrand if Error Ccrrection feature nct
Eresent)

e Sense Byte 0, BRit 5--Cverrun
(Read/wWrite Ccrrands)

e Sense Eyte 0, Bit 6--ILcst Data
{Read/write Comrmands)

e Sense Byte 0, Bit 7--Broken Tare (Write
Ccnrrard) This sense and status
information is nct used cr ray nct
cccur fcr the indicated ccndition.

Acticn: Exit tc ERP nessage writer tc

issue ressage after which the task will
ke canceled.

Message: O0P19 UNDETR ERR

¢ Sense Byte 0, Bit 0--Command Reject

Acticr: Exit tc ERP message writer tc
issue message after which the task will
ke canceled.
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Message: O0P18 CCMM REJCI

Sense Byte 0, Bit 1--Intervention
Required

Action: If initial selecticn
(Read/Write Commands), exit tc ERP
ressage writer for operatcr
interventicn. If data transfer (Write
Conmand), urdate interrurted CCW and

exit to supervisor for retry.

Message: (OF08 INTERV REC

Sense Byte 0, Bit 2--Bus-Cut Check

Action: If initial selecticn
(Read/Write Commands), retry the
operation twice. If data transfer
(Write Ccmmand), urdate interrcvpted CCW
and retry twice. If errcr rersists, or
if data transfer (Read Ccrrrrand), exit
to ERP message writer tc issue message

after which the task will ke canceled.

Message: O0P09 BUSCUT CHK

Sense Ryte 0, Bit 3--Equirment Check
(Write Ccmrand)

Action: Exit to ERP message writer to
issue message after which the task will
ke canceled.

Message: O0P10 ECUIP CHK

Sense Ryte (0, Bit 4--Data Check

Action: If Read Comrmand, update
interrurted CCW, backspace cne
character and retry. If the exror
persists after fcur retries, test the
CCB for the ignore opticn (kyte 2, bit
4); if the kit is cn, tuvrn cn Lkyte 3,
kit 3 of the CCB (1017,/1018 data check)
and exeit tc ERP message writer. Allow
ignore. If the kit is nct cn, exit to
ERP message writer to issue message
after which the task will ke canceled.
If Write Command, (Errcr Ccrrection
Feature Not Supported) kyte 3, kit 3 in
the CCR is set on, then if the user
wants to process the data check hinself
(byte 2, bit 6 on in the CCE), contrcl
is returned to the user grcgram. If
the user does not want tc prccess the
data check, exit tc ERF nessage writer.
Allow ignore if kit 4 of byte 2 in CCB
is on. Task will ke canceled if byte
2, bit 4 in CCB is off.

Message: OP11l DATA CHECK

Ncte: When a data clkeck cccurs, the
tser's CCW is modified by the errcr
routine to allcw rereading cr rewriting
cf the last character. The data
address is the last character read or
writter (i.e., the clkaracter in error),
and the byte count is decreased ky the
nurker cf valid characters read cr
written. If the CCB igncre cpticn is
chosen and the oreratcr resgcnds
igncre, the I/C creraticr is dequeued
and pcsted with the unreccverakle error
kit cr (CCB kyte 2, kit 2) ard
101771018 data check kit on (CCB Lyte
3, kit 3). Tc read cx write the rest
cf the record, the prckler rrcgranm
(logical ICCS) adds 1 to the CCW data
address and suktracts 1 frcm the kyte
count to adjust fcr nct rereading cr
rewriting the kad character, and then
reisscves the EXCP. The igncre ortion
is availakle to the crperatcr whenever
the user srecifies ary cf the DTFPT
ERROFT entry orticns.

Sense kyte 0, Bit 7--Brcker Tare (read
Cerrrrand)

Action: When this ccrditicn cccurs,
the last record has nct keen ccmpletely
read. Turn cn kyte 2, kit 1 cf the CCB
(1017 kroken tape) and exit tc ERP

nessage writer. Allcw retry, igncre.
Message: OP4UO BRCKEN TAEE

Note_1: When krcken tape ccnditicn
cccurs, the creratcr must repcsiticn
the parer tare at the regirning cf the
record kefore respcnding. The 1017
nust nct ke readied until this
repositioning has keen perfcrred. 1If
the igrcre opticr is chcsen, the I/0
cperation is dequeued and pcsted with
the unrecoverakle errcr kit cn (CCB
kyte 2, kit 2) and tke 1C17 krcken tage
kit on (CCB kyte 3, kit 1).

Note 2: A record may not ke partly on
cne tare and partly cr ancther.

ERF_MESSAGE WRITER

The ERF message writer is a grcug cf
A-transients ($$ARERRL, $$BRBERRM, $$ABERRC,
$$ABERRN, $$ABERRC) that kuild errcr
ressages, issue the messages, analyze
creratcr respcnses, and select the prcrer
exit. See Fiqure 6 fcr a listing cf the
€rror wressages. The numkers of the
fcllcwing sections refer tc Chart 03.
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Chart 03.

oy

ERP Message Writer Functional Flcw

ERP Message
Writer

$SABERRL QA

Move message text

to first output line ""2—‘

$SABERRM QB

Complete the first two output
lines of the message

Device 5425, with action required

$$ABERRE Qw

(OPINT in ERQFLG on)
Device 2560, with Action required

Return to user if

device not ready and CCB
byte 2 bit 4 on, or

Intervention required at
device end and no feed check

(OPINT in ERQFLG on)

Otherwise

Persistent operator
intervention required
condition

Q $$SABERRW. }

[ 3

$SABERRC aM

or hopper check

Put restart message in second
output line

- Feed check

Put CCW op codes for restart in
IJBMFCER area of ERP SYSCOM

I1f 1: Data Check on a command
other than read
2: Intervention Reauired (not
at initial selection and not
Cover Check or Feed Machine
Check)

Determine and place in
second output line the
appropriate restart information| 4

$SABEREE Qu

$SABERRO

QH

Analyze operator
reply on SYSLOG
and/or

Display msg in low real
storage and in case

of Decision type

msg, analyze reply

in low real storage

Operator interven-
tion required on
Console printer-
keyboard

$SABERRN QD

Complete error message

Put CCW op codes for feed
check restart in IIBMFCER
area of ERP SYSCOM

Translate sense information for
third and possibly following
output lines

Write message on
SYSLOG or SYSLST

Decision type message issued
or error condition while issuing
non-information type message

Otherwise =]

— $SABERRA

>

Information type or Action type

message issued I—-—
5

Y

A

ERPEXIT RTN

Dequeue Error Queue
Entry and take
appropriate branches
for ignore, retry or
cancel
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1. Usually, the ERP phases exit tc the ERF
ressage writer via RMSR rhases. The
following RMSR transients may gass
control to the ERP message writer:
$SABERA1, $$ABERA2, $S$SABERAU, $SABERAS,
$$ABERRK, $SABERRP.

The 3886 CCR ERP transient $3$ARBERAN and
3540 Diskette I/C Unit ERP transient
SSABERR7 exit directly to the ERF nessage
writer when recording cn the reccrder file
is nct required.

2. $SABERRL picks up the ressage number
(stored Ly ERP phases) from the Error
Cueve Entry and uses it toc mcve the
aprlicakle message text to the first
cutput line. It then passes ccntrcl tc
$SABERRM.

3. $S$ABERRM conpletes the first two lines

of the message. It will be rrinted (by
SSABERRN) in 3 or more lines. The
third and following lines are filled
with sense information ky $$ARERRN.

The first line is filled with the
ressage nurker, the Acticn and Target
Codes (see relow), the message text
(dcne by $S$ABERRL), the logical unit
name, and the physical charnel and unit
nurber c¢f the device on which the error
occurred. The seccnd lire is filled
with the comrand ccde cf the last CCW
executed, the contents cf the CSW, and
the seek address of the track cn which
the error occurred if the device is
LASD. If the device is a 256C or 5425,
the second line may contain a restart
nuxrber. For a 256C, the restart nurker
is inserted ky $$ARERRC and fcr a 5425
by $$ABERRE or $$ABEREE. Fcr ncre
information, see DCS/VS Messages.

Cepending on the availakility cf the CCE
and the applicakle flags (Interventicn
Required, Passkack, Allow Igncre, and Allow
Retry) cf the ERCFLG flag kyte in the Error
Cueue Entry, the Action and Target
(operator rerly) codes are deterrined.
These flags are set by ERP. The action
code may be A (action-type ressage,
operatcr intervention required), C
(decision-tyre message, operatcr decision
required), or I (informaticn-tyge nessage,
no operator action or decisicn required).
For decision-type messages, the target ccde
may be I (decide between canceling the task
or ignoring the error), IR (carncel, igncre
or retry), cr R (cancel or retry). For
infcrmation type messages the Target ccde
may be C (task will be canceled) cr I (task
to ke continued, error igncred).

When the CCB is not available the action
code is set to I and the target ccde is
left blank, wlich will result in
continuation of the task, with the errcr
igncred.

When creratcr interverticr is required,
the action code is set tc A and the target
ccde is left klank. 1In the PUBRCSFIG flag
kyte of the PUB, the INTREC flag is pcsted.

When the PASSBK switch is on (indicating
that the user wants return), kcth codes are
set to I (tc ccntinue and igrcre error) and
the irreccverakle I/C errxcr kit is posted
in the CCE.

When carcel is specified fcr tare
devices (kcth flags allow igncre and allow
retry cff), kut the accert I/0 exrcr kit in
the CCR is on, the errcr is rosted in the
CCR and the ccdes are kcth set tc I,
indicating that the task is not tc be
canceled ard the errcr is tc ke igncred.
This does not apply to prcgram, rrctection,
cr equirmert check ard ccmnrand reject
ccnditions.

When retry and/cr igncre are allowed kut
the accert I/C errcr kit in the CCR is on,
the error is posted in the CCB, and the
ccdes are set to I, indicatirg that the
error is tc be igncred.

When operator intervention is required
(CEINT in ERQFLG cn) and the device is a
2560 or 5425, $$ARERRM gives ccntrcl tc
$$ABERRC (2560) or $S$SABRERRE(5425).
Ctherwise, S$$ABERRN is called.

4, When $S$ABERRC receives ccntrcl the
device is a 2560 witk cne cf the
following errcr ccnditicrs: )
intervention required, data check, or
equipment check.

I1f the errcr is a data check cn a
ccrmand cther than read, exit is taken to
the surerviscr fcr cne retry. If the error
persists, the superviscr receives control
tc cancel the task.

An intervention required ccndition, not
at initial selecticn and nct cf the
ccver-check or Feed/Machine-check tyge is
igncred aré ccntrcl is given tc the
surervisor.

In all cther cases $$ABRERRC sets up the
ccrrect restart infcrmaticn, which is
rrinted as part of the action tyre message
ky $$ABERRN. The allcw retry flag in
ERCFIG is turned on, and repcsiticning
required is indicated in the PUR (kyte 5,
kit 0). 1In addition, 3$$ABERRC stcres
repcsiticring infcrraticr (sense
informaticn, command ccde, and restart
rurnker) ir the Syster Communicaticns Region
(sYscCcM). This repcsiticning irnfcrmation
is used later on ky $S$ABERRD when a restart
is atterpted.

5. 4SABERRN dces a right tc left scan fcr
zeros in the ERCSNS field cf the Error
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Cueue Entry. The message will include
up to the last non/zerc kyte cf the
ERCSNS field in the third and, if
necessary, following lines. Then the

ressage is written on SYSLCG.

After writing an A-type ressage, contrcl
is returned to the superviscr fcr ignore
(if PASSBK switch is on) cr retry. The
message O0P08 INTERV REC is issued cnly when
the device has not yet been readied. Cnly
the first line of this message is printed.

After issuing an I-type ressage, control
is returned to the superviscr tc cancel cr
igncre (derending on operatcr ccde).

In the case of D-tyre messages, the
operator rerply is to be analyzed. For this
function $$ABERRN passes ccntrcl tc
$SARERRO.

When SYSICG is not assigned cr is in
errcr, the message is issued on SYSLST.
When SYSLST is nct assigned cr is in errcr
contrxol is passed back to the superviscr tc
cancel or ignore (depending cn target ccde)
in the case cf I-type nessages. Fcr the
cther messages control is giver tc
$$ARERRO.

When an I/0 error occurs while
attempting tc write the message cn SYSIOG
or SYSLST, $3$ABRERRO gets ccntrcl fcr A-type
and D-type messages.

when the rmessage is issued cn a rprinter
(kecause SYSIOG is not assigned, cr is
assigned to a printer, or kecause the
console printer-keyboard is in errcr) the
cperatcr cannot reply. $$ABERRC gets
control, except for I-type messages.

6. S$SABERRC receives contrcl when one of
the follcwing functions are tc be
rerformed:

e An orerator reply on SYSICG is to be
read and analyzed.

e A-type or LC-tyre messages the

ressage and their replies are tc ke P
displayed and ertered ir lcw real .
stcrage, because SYSLCG is in error .

cr rct assigned tc a ccnscle
printer-keykoard cr disgplay ogeratcr
ccrescle.

After rerfcrming the first functicn,
ccntrcl is returned tc tle stperviscr for
cancel, retry, or igncre, derending cn the
rerly. When an I/C e€xrxcr cccurs while
atterpting to read the rerly, the seccnd
functicn is perfcrmed. Wwhen the rerly is
invalid, another reply is sclicited.

The seccnd functicn is tc ke perfcrmed
as fcllcws: The message nurnker is inserted
in kyte 0, X'C1l' or X'C4' in kyte 1 and the
channel ardé unit nunker cf the device in
error in kytes 2 and 3. The ccntents cf
kyte U4 are analyzed in the case cf D-type
ressages.

When crerator interventicn is required,
a check is made whethexr the device has keen
readied in the meantime. If so, ccntrcl is
returned tc the surerviscr fcr igncre (if
FASSEK kit on) or retry. If nct, and the
device is the conscle printer-keykcard or
display crerator conscle, $$ABRERRA is
called, which will pass ccntrcl tc $$ABERRW
tc execute the alarm ccrrand again. If it 7
is nct the ccnsole device, the systen is \
set in an enakled wait state.

Fcr D-type messages, the external new
ESW in 1lcw real stcrage is saved and
replaced. The syster is set in an enakled
wait state. When the creratcr rresses the
interrupt key, a routine within this
transient will ke entered. The saved
external new PSW is restcred and an exit
taken tc the superviscr fcr cancel, retry
cr ignore, derending on the contents of

kyte 4. 1If the ccntents cf kyte 4 are
invalid, a new oreratcr respcnse is
sclicited.
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10-CHARACTER
MESSAGE

C'INTERV REC'
C'BUSCUT CEK'
C'ECUIF CHK '
C'DATA CHECK'
C'VERIFY CEKR'
C*ACDR MRKER'
C*OVERRUN '
C'SEEK CHECK'
C*'DTA CHK CT'
C'FILE PRCT '
C'CCMM REJCT'
C'UNDETR ERR'
C'ERR ON REC'
C'NRF-MADCNMK'
C'RALST CEIL'
C'BLNK STRIE'
C'PROG CHECK'
C'PRCT CHECK'
C'INVAL SEEK'
C'UNKNWN CEV'
C'CHAN DTCHK'
C'BK INTO LE'
C*'CONVRT CHK'
C'DVC NOT CE'
C'NCN COMEAT'
C'BUF PARITY'
C'BCH NM CFE"'
C'NCN RECCV '
C'NC REC ENLC'
C'DISEN FAIL'
C'INVAL FCNT'
C'PCSN CHECK'
C'BROKN TAFE'
C'LCALC CHECK'
C'DSE FAILEL'
C'TAPEVOL CH'
C*'IC CHK '
C'WR INHIRIL'

C'INTERCEFT '
C'UNX INTERV'
C*FCRMAT RST'
C*PERM ERRCR'
C'MARK CHECK'
C'INV FORMAT'

C*RCP ERRCR '

C*NON-INIT '
C'SPEC REC '

Figure 6.
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ERP Transients Errcr

CEERATOR INTERVENTICN RECUIRED
BUS OUT CHECK

ECUIPMENT CHECK

CATA CHECK

VERIFY CHECK

MISSING ALCRESE MARKER
CVERRUN

SEEK CHECK

CATA CHECK IN CCUNT FIEID
VICLATEL FILE FRCTIECTICN
CCMMAND REJECT

UNCETERMINEL ERRCR

ERROR DURING RECCVERY ATTEMPT

NC RECCRD FCUNLC & MISSING ALDDRESS MARKER

BALLAST CELLI ARCCESSED CN 2321

ACCESSELC A FREVICUSLY UNUSEL STIRIE

I/C PRCGRANM CHECK

STORAGE PRCTECTICN CHECK

SEEK ALLCRESSE NCT VAILIL

CEVICE IN ERRCR NCT RECCGNIZED
CHANNEL DATA CHECK

EACKSPACE INTC ICADECINT

TAPE CONVERT CHECK

CEVICE NOT OPERATICNAL
NCNCOMPATIELE TAFE CN LCRIVE
PARITY ERRCR IN PRINTER BUFFER

EATCH NUMEERING SWITCH CFF CN MICR

NCN-RECCVERY CN 1285, 3886 CCR
NC RECCRD FCUNC
CISENGAGE FAIILURE CN MICR

INVALID FONT CN 1287 IN DOCUMENT NCLE

ECSITION CHECK CN 2495 TICR
BROKEN TAPE CN 1017

BUFFER LOALC CHECK CN 3211
CSE CCMMAND FAILEC

TAPE VOLUME CHANGED
ICENTIFICATICN BURST CHECK
WRITE ASSUMEL CN LCISK WITH
READ-CNLY SWITCH CN
IMMEDIATE CCMMANLC FAILEL

INTERVENTICN RECUIRED TC CPEN TAPE VCIUME

AENORMAL FCRMAT RESET
FERMANENT ERRCR KEY

MARK CHECK ERRCR CN 3886 OCR READER

INVALID FCRMAT CN 3886
CCR READER

RECOGNITICN CCNTRCI PRCGRAM ERRCR CN 2886

CCR REALER

NCN-INITIALIZEC CN 3886 CCR REALER
SEFECIAL RECCRLC TRANSFERRED CN 3450 LCISKETTE

I/0 UNIT

Messages

Device-LCerendent Errcr Reccvery Prccecdures

(ERP)
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CHAPTER 3:

MACHINE CHECK AND CHANNEL CHECK HANDLING

(MCAR/CCH)

R-TRANSIENTS_AND_RAS_ MCNITCR

The R-transients perforr rmachine check and
channel check recovery and reccrdirg. When
required, they are called Lty the resident
Machine Check Handler and the resident
Channel Check Handler via the RAS Nonitor.
The R-transients are listed in crder of
descending pricrity in Figure 7 and in the
load list pcrtion (kytes 0 - €3) cf the RAS
Monitor Takle RASTAR, Figure 8. Tte
R-transient with the highest pricraty is
activated whenever multiple transients are
selected for the R-Transient Area (RTA).

The channel check ERP transients handle
channel control and interface checks (the
channel data check ccnditicn is handled Ly
the device dependent ERP A-transierts).
They attempt tc retry the creraticn, or
terrinate the affected partiticn, while
trying to permit continued systermr activity.
See Fiqgure 9 for the R-transient errcr
ressages. They also record the errors on
the recorder file (IJSYSRC).

The RAS Mcnitcr is a residert ccntrcl
pregrar which ccntrols the RTIA. At system
generation the RAS Monitor fcrms a perticn
cf the resident supervisor. The R2S
Monitor and NMCAR/CCH ccding are always
generated fcr the Models other than 115 and
125. For Mcdel 115 and 125, the RAS
Monitor and NMCAR/CCH ccding are generated
cnly if RMS=YES cr MCH=YES was srecified at
system generaticn time. The RAS Mcnitcr:

e Fetches R-transients intc the RIA
e schedules I/C requests frcm the RTA

e Accepts RTIA I/0 request ccrplete
pestings from CCH

e Frovides an exit interface frcr
R-transients.

IOALC LIST FCR THE R-TRANSIENTS

The primary function of the transient
$SBCCHHR (called at IPL-time) is tc scan
the core irage library directcry fcr
transients keginning with '$$RAST', and to
kuild a directory for these trarsients in
real storage. This directcry (lcad list)

is 1lccated in the RASTAR, where a fullwcrd
is reserved fcr each R-transient. The
lcw-crder three bytes cf each fullwcrd
ccntain the disk address cf the phase; the
remaining kyte ccntains switches and flags.
Currently, the first 64 kytes cf RASTAR are
cccuried ky sixteen fullwcrd ertries, cne
fcr each R-transient.

All R-transient nares have the format
$SRASTrn, where nn is a cecimal rurnker,
currently from 00 to 13. The last twc
digits ir the phase rame cf a RAS transient
are uvsed as an index tc the lcad 1ist in
RASTAB. Thke address cf a particular entry
is cktaire¢ ky multiplyirg this nunker ky
fcur and adding the rprcduct to the RASTAER
address.

Ancther functicn cf tke $SBCCHHR
transient is to determine whether the
Reccrder File is cn a 2311, 2314, 3330, cr
3340 disk storage device. The channel
addresses cf the devices tc whick SYSRES,
SYSREC, and SYSLOG are assigned are placed
in RASTAER at RASRES, RASREC, ard RASLCG
respectively.

[To—m———s o T B i 1
|R-Transiert |Charts|Functicr |
o Pt i
| SSRASTO0 | VA-VE |MCAR analysis / CCH |
| | |data gatherer |
| $$RASTO1 |VF,VG |MCAR/CCH reccrding / |
| | |Interface Brilder |
| $$RASTO02 |WA-WC [CCH ERP scheduling |
|$SRASTO3 |WE-WJ |MCAR rerair (erxcr |
| | |frequency analysis) |
| $SRASTOU |XA-XC |Urit reccrxd CCH ERP |
| $$RASTOS |XE-XG |Unit reccrd CCH ERP |
| $SRASTO6 | XH-XJ |3504, 3505/3525, 3540]
I | |and 388€ CCH ERP |
| $$SRASTO7 |XK,XL |Tape CCH ERE (2400) |
| $$RASTO8 | XM-XP |MCAR/CCH reccrd witer|
| $$SRASTO09 | XQ-XS |Partiticn |
| | |reallccaticr |
| $SRAST10 | XT-XV |Message writer for |
| | |ERPs N |
| $$RAST11 | XW |Message writer |
| $$RAST12 |XY,XZ |Tape CCH ERE (3400 I
| | Jand 341C) |
| SSRAST13 | YA |Page pccl |
| | Jreallccaticn |
| SSRAST1 U | |Reserved

| $SRAST15 | |Reserved |
[ 1 Ao S, J

Figure 7. Lcad List cf R-Transients
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DISPLACEMENT

DEC HEX

¢ (0) 4 (4) 8 (8) 12 (C) 16 (10) 20 (14) 24 (18) 28 (1C) 32(20)

LD JSLOT LB¢ 3LOT LDG2SLOT LDGISLOT LDu4SLOT LDG SLOT LDN6SLOT LDU/SLOT LDe3SLOT
($$RAST00) ($$RASTO1) ($$RASTO02) ($SRAST03) ($$RASTO04) (S$RASTO5) ($$RASTO6) ($$RASTO7) ($$RASTO8)
0 © ©) ©, ® ® ® ® ® ©)

36 (24) 40(28) 44 (2C) 48  (30) b2 (34) 56 (38) 60 (3C) 64 (40) 66 (42)
LDO9SLOT LD10SLOT LD11SLOT LD12SLOT LD13SLOT LD14SLOT LD16SLOT RASCCB RASTIB
(S$SRAST09) (S$RAST10) ($SRAST11) ($$RAST 12) ($SRAST13) ($$RAST 14) ($$RAST15) Residual Transmission

Count information
® ©® ® ® ©) © ®

68 (44) 70 (46) 72 (48) 73 (49) V6 4C) 80 (50) 88 (58) 96 (60) 104 (68)

---------------- RASCCBF RASCCWS RASRCG RASTIC RASREAD

CCW Status SYSRES RAS CCB RAS Fetch CCW stored RAS seek RAS search |RAS TIC CCW CCW to read

bytes LuUB indicator CCWs address address CCW CCW module into

RTA

112 (70) 119 (77) 120(78) 122(7A) 124(7C) 128(80) 132(84) 133(85) 134(86)
RASEEK RTAOWN MCPIK MCTIK ERPIBA CCENTADR | RTAID ERPID RASRES
Seek index to PIK of task TIK of task ERPIB Address of RTA 1/0 WTOR request SYSRES
Address load hist for interrupted by interrupted by| queue channel check| requestor 1D return load 1/0 address

RTA owne machine check machine check| address routine index
136(88) 138(8A) 140(8C) TRANSAV RTA Register Save Area

140(8C) 144(90) 148(94) 200(C8)
RASREC RASLOG | TRANSAVO TRANSAV1 TRANSAVF
TRANSAV 2 - _TRANSAVE __ ___

SYSREC SYSLOG Register 0 Register 1 Registers 2 - 14 Register 16
1/0 address device

address

204(CC) SYSREGS - System Register Save Area 268(10C) 269(10D)

204(CC) 208(D0) 212(D4) 264(10C)

SYSREG 0 SYSREG 1 SYSREG 2 SYSREG E SYSREG F LINKFLAG SUPLINK

Registers 2 - 14 Address of
Register O Register 1 Register 15 @ RAS system
function scan
routine
182 (B6) (HIR-Hardware Instruction Retry accumulators)|284(11C) (ECCMAIN-Main storage error accumulators) 296(128)

272(110) 274(112) 276(114) 280(118) 284(11C) 286(11E) 288(120) 292(124)

HIRACNT HIRLCNT HIRTTIME HIRLTIME ECMACNT ECMLCNT | ECMITME ECMLTME | RESTARTA

HIR Count Time of day for Accumulated Count Time of day Time Disk

Time threshold .

accumulated threshold first error in clock units ECC count for threshold for first error|  threshold in restart

count value of group main storage value of count clock units address
300(12C) 302(12E) 303(12F) 304(130) BUb(131)

RESTARTP MCMODE BUFDEL RASMSG1 RASMSG2

PUB address Mode status Count of Message byte 1 Message byte 2

of unit to for machine buffers

be restarted checks D, deleted @ @

Note: RASTTAB identifies the first byte of the RAS Monitor table. Its address can be found at displacement X’00" in RASLINK area.

Figure 8.
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Areac laheiod t Pav@EOT [hviree 0

16 entries are formatted as 1ollows®

G2 are ca'lad the Load List and ecach cf the

BYTE o]

Flag
Byte

1 |3

Cylinder  Head

core imageldirectory) 1

Record
(disk address of R-transient in the

LD+ ,OSLOT flag byte:

=2}
=1

Flag
X'80"
X'40'
X'20"
X'10°
X'08’
X'04'
x'02'
X'01°

\nmmbwm—nol

LDCISLOT flag byte:

Bit Flag
0 X'80'
1 X'40"
2-7

LD10SLOT flag byte:

Bit Flag
0 X'80°
1 X'a0'
2-7

LDxxSLOT flag byte:
Bit_ Flag
0 X80’
17

RASMSG1:

@
=

l

w
'
H
H

No o bo
x
=]
&

RASMSG2:

@
—-
m
@
=3

\ncambwm—aol_
x
=
Q

RAS NMcnitor

Description

$SRASTO0 module activated.

Machine check analysis to be performed.
Channel check analysis to be performed.
List of active 1/0 units invalid.

System termination situation,

Reserved.
Reserved.

Attempt mode to record in system termination situation.

Description

$$SRASTO1 module activated.
Build and record channel check records.

Reserved.
® LINKFLAG:

Description_
$$SRAST 10 modute activated. 3
Refetch calling module after issuing message. routine
Reserved.

Bit

0

1
Description 01
$S$RASTxx module activated; that is, should be fetched. 2
Reserved. 3

0,3

4
Description 5
Reserved. 6
Timer damage. 7
ECC in Quiet mode.
Reserved.
EFL Overflow

©® MCMODE flag byte:

Description Bit Flag
Clock damage - X80
Last track on SYSREC. 1 x40’
Reserved. 2 X'20
Soft machine checks disabled. 3 X'10°
ECC MCI disabled. 4 X'08’
SYSREC full-run EREP. 5 X'04’
Error on SYSREC at BBCCHHR. 6 X'02'
Soft machine check. 7

Takble

(RRASTIRR)

Indicates which function is

requested by R-transient. This byte is

(Part 2 cf 2)

tested by the RAS system function scar

Flag Description

X80" Normal 1/O request

X'40' Emergency /O request

X'Co’ Restart 1/0 request

X20" Fetch request

X110 Request for exit

X'90" Wait request

X08’ Request to initialize
registers for 1/0

X'04 Dequeue CCB request

X'02 Request to cancel task

X'01" Getime request

Description

ﬁmng mode

HIR quiet mode

ECC recording mode in main storage
ECC quiet mode in main storage

ECC recording mode in control storage
ECC quiet mode in control storage
ECC threshold mode in control storage
Reserved.
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[-———————= TooToTTo oo e ittt 1
| Message |Initiating |

| Ccde | Phase | Exrrcr Message

p=mmmmm o= o S D o S o i
| or20r | $$IPLRTY ! Insufficient PUR2 space available. Re-IPIL.
| | (Note 3) |

| | I

| OF13A | $SRAST10 | Invalid resgcnse.

| | I

I OF81I | $$BECJ2A | Jck XXXXXXXX carceled due tc CPU failure.

| | (Note 2) |

| I |

| OE82I | $$BECJ2A | Jck XXXXXXXX canceled due to channel failure.
| | (Note 2) |

| | I

| 0TO00I | SSABERA1,A2,A3 | ILast track cr Reccrder File.

| | $$RAST11,08 |

| | I

| 0TO3I | $SRASTS,11 | Errcr on Reccrder File at cchhr.

| I |

| 0TIO05E | $$RASTO08,11 | Reccrder File full--run EREP.

| | $SABRERA1,A2,A3 |

| | I

| 0TO06I | $$SRASTO03,11 | ECC real stcrage NMCI disakled.

| | I

| 01071 | $$RASTO03,11 | 211 scft machine checks disakled.

I | I

| 0TO08I | $$RASTO03,11 | cu4C buffer pages deleted = XXX.

| I I

| 0TC9IL | $$RAST03,11 | Successful reccvery frcm machine check.

| | |

| 0T10I | $6RASTO02,04,5,6, | Charnel errcr reccvery cn cuu.

| |7,10,12 |

| I I

| OT11W { 5$RASTO00,01 | Hard wait, Code = X. (Ncte 1)

| | | Rur EREP. Reccrding successful.

| | | Run SEREP. Reccrding incomplete.

| | | Run SEREF. Reccrding ursuccessful.

I | [

| 0T12I | $$RASTO02,04,5,6, | Irreccverakle channel errcrs cn cuu.

| 17,10,12 |

I ! |

| 0TI13Aa | $$RASTO4,5,6,10 | Channel errcr on cuu.

| | I

| OT14E | $SRASTO03,11 | Clcck damage. 2All modes quiet.

| | |

| OT15E | S$RAST09,13 | MC2R rerair failed.

| I |

| 0T16I | $$RASTO03,11 | EFL overflow.

| | !

| 01171 | $$RASTO03,11 | Ccntrol storage ECC in quiet mode.

| I |

| OT18E | $$RASTO03,11 | Timer damage.

| I

| 0T19E | S$RASTO09 | (Lcwer, Upper) kcundary cf XXR is xxxxxX, length is LLLK.
| I |

| 0T20E | $$RAST13 | Page frame xxxxxx deleted. Main page pccl size is LIIK.
| | I

| 11822 | §$JORCTLM | Reccrding cormpleted

| | (Note 3) |

R A B S, @

Figure 9. MCAR/CCH/RMSR Errcr Messages (Part 1 cf 2)
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e Sttt i T B st s 1
| Message |Initiating | |
| code | Phase | Exrcr Message |
T oo o i
| 1183a | SJOBCTILM | Reccrder file tcc small |
| | (Note 3) | |
| | | , _ |
| 1I84A | $JOBRCTLM | Recorder file cpen failure |
| | (Note 3) | |
| | _ |
| 1I86A | $JOBCTILM | Erxcr cn reccrder file at cccchhhhrr |
| | (Note 3) | |
| | | o |
| 11931 | SJCBCTLM | Recorder File is nnn% full. (Run EREP).
| | (Note 3) | |
| | | |
| 4E10I | SSARERAA,A2 | VVVVVvv cuu TR=rrr TW=www SIO=SSsSss
| | $$AEERAK | |
e —— . i T —— :
|Ncte_1: Hard wait has resulted dve tc syster failure explained ir the ccde X, where |
| X = A Irreccoverable machine check E ERPIB exkausted |
| B RAS fetch errcr F Twc channels damaged or RTA I/C active |
| C SYSLOG channel check while G System Reset Code in ECSWw |
| printing RMSR message H Retry/Reset Codes invalid |
| D No ECSW stored I Invalid channel address cn chanrel error |
| J Irrecoverakle channel check cn raging |
| device cr channel |
| |
[Ncte_2: For this phase, refer tc DCS/VS_ILcgical Transients Lcgic, listed irn Ereface. |
| I
|Note_3: For this phase, refer tc DOS/VS_IPL arnd Jck Ccrtrcl Lcgic, listed in Preface. |
b e o e e R U, J
Figure 9. MNCAR/CCH/RMSR Errcr Messages (Part 2 cf 2)
RASLINK
0 8 9 0A 0B oc 10 14 18 1c
0 8 9 10 1 12 16 20 24 28
Machine RAS Table Address of
CPU ID Field Damaged RAS Flag Byté Check Largest CPU [(RASTAB) Base Address for Headqueue Address of Address of
Channel Byte Flags Model Address RAS Monitor Table ICCH Savearea| Page Queue
xX Q
i) 3 XXXXXXXX X X X X XXXX XXXX XXXX XXXX XXXX
)
c
L
5 Key to RAS Linkage Area displacement
o
g0 CPU ID Field 10 Machine Check Flags
8 Address of damaged channel, or X'FF’ f no channel damaged bit flag description
0-4 e Reserved
9 RAS Flag Byte 5 X04’ Hard machine check
. . 6 X'02' All machine records built
bit flag description 7 X01’ All channel check records built
0 X'80" RAS active
1 X'40' RAS SIO flag 1 Largest CPU Model
; ;'fg' S;'; Ii;'ocznltm'd 12 Address of RAS Monitor Table (RASTAB)
10 elaye . . .
4 X'08' Channel check on error SIO 16 Address used for base register in RAS Monitor Program
5 X'04 Reserved 20 Address of Headqueue Table
6 X'02' Channel check on SIO 24 Address of CCH Savearea
7 x'o1 1/0 active for SIO 28 Address of Page Queue Table
Bytes 112-115 (X'70'-X'73’) of the System Communication Region (SYSCOM) contain the address of the area
Label RASLINK identifies the first byte of the area.
Figure 10. RAS Linkage Area (RASLINK)
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MACHINE CHECK ANALYSIS AND RECCRLING_(MCAR)

MCAR resronds to MCIs, attempts reccvery,
and rprcvides orerator messages cn SYSLCG.
Machine check records are reccrded cn the
reccrder file IJSYSRC Ly the RMSR
transients $$RASTO01 and $$RASTCS.
Figures 50 through 52.)

(See

when a machine check occurs, hardware
first logs the error in the Machine Check
Logcut Area in low real stcrage and then
retries the failure ky CPU retry and ECC
(Exrrcr Checking and Correcticn). If the
retry is successful, a soft machine check
occurs on the Models 135, 145, 1t55-II and
158 (if enakled). The Models 115 and 125
do not generate an interrurt fcr a machine
check from which it could recover (no soft
MCI). For soft MCIs the reccrding is
controlled through the Errcr Frequency
Analysis (EF1) feature. If a sgecified
errcr count is reached, the reccrding mcde
is changed from recording tc quiet. The
MOLCE command gives the operator ccntrol of
soft MCIs. (EFL and MCDE ccrrard dc nct
apply to the Model 115 or 125.) It permits
the operator three options:

e T[Cetermine whether the systermr is in quiet
cx recording mode.

e Alter mode cf operation.

¢ Change error threshcld values.

If hardware retry is nct successful, MCAR
determines machine check severity. A hard
MCI cccurs when:

e CPU retry is not successftl.

e Interrupted instruction cannct ke
retried.

e Storage failure is permanent.

In the event of a hard MCI, the affected
task is canceled. MCAR assesses the damage
and continues system oreraticn when
possible. The system enters the hard wait
state when a hard MCI:

e Interrupts superviscr ccding.

e Cccurs while accessing critical
inforraticn or phases frcm SYSRES.

e TLCamages rrivileged coding thrcugh a
Fermanent storage error.

MCAR attempts to notify the cperatcr akcut:

e Machine check type.

Wait state, re-IPI.

e Prokler program terminaticn.
¢ Mcde oreration change.

e Ruffer deletion.

Chart 04 provides an overview cf mwachine
check analysis and reccréing. The
fcllowing section accorpanies this chart.

MNACHINE CBECK ANALYSIS ANC RECCRLING
FUNCTICNAL FICW

(Nurkers refer to Chart (1.}

1. The Resident Machine Check Handler
analyzes the Machine Check Irnterrugticn
Code (NCIC) and the Frcklem State kit
(it 13) cf the Machire Check Cld PSW.
It catagorizes errcrs intc 3 classes:

a. System oreraticn terminaticn
ccndition. The MCIC indicates:

e Syster damage.

e CPU-mask (1MWE) in cld PSW is
invalid.

e TInstruction prccessing damrage
(while the CPU is in the
supervisor state).

e Cne or ncre cld PSW kits, cther
than in the CFU-mrask, are
invalid (while the CPU is in the
supervisor state).

e Stcrage cr Frctecticn errcr
while the failing stcrage
address is invalid.

Action: Post C'A' in lccaticn 0
(system terminaticn code), post
C's' in lccaticn 1 (fcr SEREP), and
pcst Emergency Exit (EMEXIT,X'08"')
ir IDOOSLCT (indicatcr tc $SRASTOO
tc terminate the syster).

k. Hard Machine Checks. The system
can continue kut the daraged task
is tc ke canceled. While the CPU
is in the prcblenm state, the MCIC
incdicates:

e Instructicn prccessing damage.
e (Cne or ncre cld PSW kits, cther
than in the CFU-rask, are
invalid.
Acticn: Activate RAS Syster task
and branch tc the cancel rcutine to
carcel the task. If stcrage error
on GETREAL request, exit tc task
selection (dc not cancel task).
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Chart Q4. Machine Check Analysis, and Reccrdirg Functicr Flcw )

]

—— l% ¥ 1S ‘/’\f\; 8] g}hk Y R
( Interrupt ) Do Sl b7 “QK

/——’FQ Ovi:)

&

MACHE
Resident Machine
Check Handler
Analyze MCIC
and bit 13 of
Machine Check RMSR phases
Old PSW.
System termination $SRASTO1  VF I~
condition IPL or EREP in S
y Hard error (task grogress, recorder
$$RASTO0 VA cancellation cond.) file not ready, or
Exit to $$RASTO1 or Soft error recording not . 3
for recording — (recovered by 1 supported T ernm: o
l ! 2 hardware) ] =
uild record header ~
1] Build d head
$SRASTOO VA and Interface .
t
System termination Segmen )
RMSR phases condition { /
If not system SSRASTO8 XM
$SRASTO1 VF termination condition Buid and write
IPL or EREP in activate $$RASTO3 the required mach,
progress, recorder 8 check records.
file not ready, or I messages
recording not regarding the
supported { status of the
Build record header E::(:rie:o e
and Interface ‘i issued,activate
Segment l 3 $SRAST00 VA SSRAST11 8
Scan load list
and find $$RASTO03 _|
activated I 9
$SRASTO8 XM ‘ } o I
RAST11 XV
Build and write $$RASTO3 WE S$RAST09  XQ
on SYSREC the Schedule applicable Reallocate real Issue the messages
required machine messages partition, that were
check records E f hi containing the scheduled by
:r sko mfac r;ne failing storage previous phases
(r::’Fef asng(le\;s?sr and address and 1ssue o
$$RAST00 VA if necessary, change ;i:z:;;zd l 11 \
Issue hard wait mode $$RASTO0 VA
message and
fnrfjrr?a?enthe For hard machine > As no B-tranments
;;stém ‘ checks perform Y are activated
I 5 storage validation ) at this stage
or key repair, if $SRASTO0 VA return to T.ask
possible Scan load list . Selection via the
. RAS Monit
Machine Check (not If S$RAST11 : enter [_9‘
System Damage during activated 11
validation or repair) :
System a. in real partition If $$RAST 11 not
termination b. in page pool activated, return
k
System Damage mach. tg Tas Selec.tlon
via RAS Monitor|
check or mach. check E Task Selection
in LTA during
validation or repair SSRAST13 YA
Y $SRAST11 found 7| Reallocate page
/Load Machine activated,while pool fmd issue i
Check New PSW scanning load list associated
messages I12
Otherwmef [—'
10
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c. Soft Machine Check (if ncne cf the
above conditions is present). Only
reccrding is required fcr errors
fror which hardware reccvered
successfully.

______ If interrurticn cccurred
while in proklem state, activate
RAS system task and exit tc Task
Selection.

If supervisor functicn is keing
rerfcrred or syster task active,
activate RAS systenm task (if nct
already active) and return to the
interrupted code by loading the
rachine check cld PSw.

2. Cn finding the EMEXIT kit cn in
LDOOSLCT, and C'A' in lccaticn 0,
control is passed immediately tc
SSRASTO01 for an attempt tc reccrd the
irrecoverakle machine check c¢n the
recorder file (IJSYSRC).

3. If IPL or EREP is in prcgress, if the
recordexr file is nct ready, cr if the
recorder file is owned ky the rhysical
transient area, no record is kuilt and
an exit is taken inmrediately tc
$SRASTOO.

For the Mcdel 115 or 125, if RMSR has
not keen generated intc the system, nc
reccrding is performed and an exit is taken
irmediately to $$RASTOC.

$SRASTO01 kuilds the standard 24-byte
reccrd header (plus additicnal infcrmaticn
for the first record) and Intexface
Segrents, which are used tc estaklish an
interface with $$RAST08. (See Figure 16.)

4. SSRAST08 posts SYSTERM (X'01') in
LDOOSLCT, and builds and reccrds the
required machine check reccrds. It
uses the reccrd header and the
interface segment passed tc it by
$SRASTO01. (See Figures 50 thrcugh 52
for machine check record fcrrats.)

$SRASTO08 reads the recorder file header
reccrd and determines whether there is
space availakle cn the file. If sc, the
reccrds are written on the file and the
SYSREC header record is updated and
rewritten.

If the recorder file is fvll, cxr if an
I/C error occurs while accessing the file,
no further recording is attenpted. A ccde
is rosted in location 2 to indicate the
status of the recording effcrt:

C'A' Recording was attempted kvt failure
cccurred con first reccrd.

C'I' Reccrding was inccrnplete, kut at
least one reccrd may have keen
written successfully cn the reccrder
file.

C'S" Reccrding cf all reccrds was

successful.

€. S$3RAST(CO0 tests LLCOQOCSICTI, and finding
kcth the SYSTERM and EMEXIT Lkits cn,
executes the audikle alarm ccrrand,
issues a 0T11W hard wait message
regarding the reccrding statts, and
terrinates the system. (See Figure 9.)

6. S$SRASTICO receives contrcl, via Task
Selecticn, when cne cf the ccnditicns 2
and 3, specified in item 1, exist. The
EMEXIT kit in IDCOSLCT is rct cn. A
test is made tc deternmine if cne of the
fcllcwing conditicns exists:

a. Thre first kyte cf the NMCIC=0.

E. NMultiple kit ECC (Erxcr Checking
and Correcticn) errors cccurred and
the failing stcrage address is
invalid.

c. Multiple kit ECC errcr cccurred and
the failing stcrage address is in
the superviscr area cr in the
alternate area.

Each cf the akcve ccnditicns causes the
system to ke terminated. C*A' is posted in
lccaticn C, SEREP ccde C'S' is pcsted in
lccaticn 1, the EMEXIT kit is pcsted in
IC00SLCT, and $SRASTC1 is fetched.

If ncre cf the akcve ccnditicns exist,
an exit is also taken tc $$RAST01 and
$SRASTC3 is activated (high-crder kit in
IC03E1ICT cn).

7. See item 3. When the reccrder file is
cwned ky the rhysical transient area an
exit is taken tc resident rctutine to
deactivate the RAS task.

8. $SRASTO08 kuilds and records the
required rmachine check reccrds. It
uses the record header and the
interface segment passed tc it Ly
$SRAST01. (See Figures 50 thrcugh 52
fcr machine check reccrd fcrmats.)

It reads the reccrder file header reccrd
and deterrines whether there is srace
availakle ¢cn the file. If sc, the reccrds
are written on the file, and the SYSREC
header reccrd is urdated and rewritten.

If the reccrder file is full, cr if an
I1/C erxor cccurs while accessing the file,
rc further reccrding is attenpted. Fcr the
fcllcwing conditions $§$RAST11 is activated
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(high-crder kit in LD11SLOT cn) tc write a
ressage cn SYSICG:

a. I/0 error while accessing the
reccrder file.

b. The reccrder file is full.

c. Last track of the reccrder file is
being used.

9. The load 1list is a directory fcr the
$$RASTnn transients. It is ccrtained
in in RASTAEB. (See Figure 8.) A
fullword is reserved fcr each ghase,
and the low-crder three kytes cf each
fullword contain the dicsk address cf
the asscciated phase. The first byte
is a flag kyte. The lcad list is
scanned for entries that have the
high-order kit of the flag kyte cn. If
such an entry is encountered, the
associated phase is lcaded kecause it
appears that at scre earlier stage a
request for this phase was made.

Before the requested phase is loaded,
the entry is deactivated. The crder in
which the lcad list is scanned
establishes a priority mechanismr when
rore than one R-transient is activated.
If no entry is found with the
high-order kit on, an exit is taken to
the resident RAS Mcnitcr, which will
pass ccntrcl to Task Selecticn.

10. $SRASTO03. For soft machine checks the
primary function of this phase is Errcr
Frequency Analysis (EFL). Fcr hard
machine checks the storage validaticn
or SPF key repair is attempted.
Messages are scheduled ky this
transient by turning on the agrropriate
kit in RASMSG1 or RASMSGZ in RASTAE.
(See Figure 8.) The messages are to be
printed ky $SRAST11.

a. Soft _check.

When a scft machine check has
occurred, the nessage 0T09I is
scheduled. 1If damage has cccurred
to the timer or to lccaticn 80,
message OT18E is alsc scheduled.
The Nodels 115 and 125 dc not
generate an interrurt fcr a soft
machine check.

For the mcdel 155-I1/158, ECC/EFL
analysis is done by checking whether a
specified error count has keen reached
within a specified time limit, whereupcn a
diagnose instruction is issued tc place the
rachine in quiet mode. The nessage 0T(06I
is schedlued. 155-II/158 HIR/EFL analysis
is dcne in a similar manner, but tc switch
fror full recording mode to quiet mode,
kesides using a diagnose ccrmand, ccntrcl
register 14 is also loaded (with i loaded

(with cnly kit 0 and 1 cr).
T07I is sclkeduled.

The nmessage

Model 145 HIR/EFL analysis is
identical to that of the Mcdel 155-II/158.
Mcdel 145 ECC/EFL analysis differs frcm the
analysis fcr the Mcdel 1t55-I1/158 tc the
extent that control stcrage analysis is
recessary and the EFI is initially set tc
sixteen signle bit errcrs in eight hours
rather thar eight errcrs in e€ight hcurs.
Ecth real and control stcrage are switched
tc guiet ncde ky usirg twc diagncse
ccrmands, if there is reason fcr it. Cn
the cccurrence of a sirngle kit errxcr while
in ccntrcl storage threshcld mcde, message
CT17I is scheduled tc indicate that ccntrcl
stcrage is in quiet mcde.

Fcr the Model 135, the hardware
rmaintains an EFL ccunter. Wher the errox
frequency limit is reached a scft rachine
check cccurs. If the machine check keing
handled is of this type (kit 17 cf the MCIC
cr) a diagrcse instructiccn is executed tc
rlace real storage in quiet ncde.

Mcrecver, the message (0T1€I is scheduled.

If an erxrcr is detected while accessing
the tirme cf day clcck, all mcdes cf
creraticn are changeé tc quiet, regardless
cf the wachine tyre. The ressage O0T14E is
scheduled.

The mcde status 1is pcsted irn a cne-kyte
lccation in the RASTAR called MCMCLE. The
ccnfiguraticn cf the kyte is as fcllcws:

Eit 0 - HIR recording mncde.

Bit 1 - HIR quiet mode.

Eit 2 - ECC recording ncde in real stcrage.

Eit 3 - ECC quiet mode in real stcrage.

Eit 4 - ECC recording ncde ir ccrtrol
stcrage.

Eit 5 - ECC quiet mode in contrcl stcrage.

Eit 6 - ECC threshcld mcde ir ccrtrol

stcrage.
Bit 7 - Nct used.

k. Hard check.

The following tests are rade kefore
stcrage validaticn is attenpted:

e Check fcr multirle kit ECC
errors.

e Test if failirg stcrage address
(Fsa) is valid.

¢ Test tc see that the regicn
ccdes are valid ard the FSA is
not in the_ UCS (unit ccntrcl
stcrage) - Mcdels 155-II and 158
only.

Storage validation is attemrted only if
each cf the akcve ccrditicns exists. First
a doublewcrd of ones and then a dcubleword
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of zeros is moved into and read frcrm the
failing storage address. Refcre stcrage
validation is attempted, kit 5 in the ESW
is set to 0. The DAT (Dynamic Address
Translation) mechanism is therefcre not
invcked during validation. RAfter the
attempt, the DAT bit is turned cn again.

For uncorrected protecticn errcrs, an
attempt to set the storage protect key is
rade when a storage prctect failure cccurs.
The attempt is made only when the FSA is
valid. A rotary scan is initiated in a
rultiprograrring envircnment (ctherwise the
BG key is taken) to determine which
partition owns the failing storage address.
Once this has keen determined, an attengt
is made to set the storage protection key
for that partition.

Refore stcrage validaticn cr key rerair
is attempted, the machine check new PSW is
saved and replaced by a PSW that causes a
routine in this transient tc ke entered
when a machine check occurs. After the
reccvery attempt, the criginal machine
check new PSW is restored.

If a machine check, not in the 1lcgical
transient area and other than syster
darage, is encountered while validating
storage or repairing the SPF key, the Fage
Framre Takle entry of the damaged rage frarme
is flagged unusakle for paging and GETREAL
requests. $$RAST09, the dynaric
reallocaticn of real partiticn ghase, cr
$SRAST13, the reallocation cf page pccl
chase, is fetched.

I1f syster darage is enccuntered, the
resident machine check handler is entered
by locading the machine check new EFSW and
the system will eventually ke terrminated.
This also arplies when the check is in the
logical Transient area. In this case, the
supervisor state is simulated in the PSW.

For the mcdel 155-I1/158, mwessage 0T08I
is scheduled if Automatic Ccnfiguration has
cccurred. The total number cf kuffers
deleted is saved in a cne kyte area in the
RAS monitor takle called BUFLEL.

Messages that can be scheduled Ly
$SRASTO03 are:

0T06I ECC MCI DISABLEL

0T07I ALL SCFT MCI DISABLELC

0T09I SUCCESSFUL RECOVERY FRCM MACHINE
CHECK

0T14E CLOCK DAMAGE. AIL NMCDES CUIET

0T16I EFL CVERFLOW

0T17I CCNTIRCL STORAGE ECC IN CUIET MOLE

0T18E TIMER DAMAGE.

11. $SRAST09 reallocates real partitions
whenever a machine check interrupt, not

~
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12.

rror Recovery and Reccrding Transients

in the logical transient area and cther
than syster darage, cccurs whkile
stcrage validaticn cr SPF Key rerair is
keing performed for multiple-kit
failures. It alsc issues the message
0T15E NMCAR REFAIR FAILED and the
nessage 0T19E regardirg the size and
koundaries of the partiticn.

The way in which the rartitions are
reallccated deperds cn where the
storage or prctecticn errxcr cccurred:

a. The error occurred in a partition
executing in real mcde. 2 new high
or low boundary is set fcr the
partition. A new lcw kcindary is
set if the errcr cccurred in the
lcwer half cf the rartiticn, and a
new high koundary is set if the
exrcr cccurred in the urper half cf
the partition. The unused part of
the partiticr is given tc the page
pccl ty FREEREAL (SVC 54). The
ertry cf the page in the rage takle
is set to unused and the
high-address kit (kit 0) set tc 1
tc indicate invalid address sgace.
The messages 0T1E5E ard CI19E are
issued.

k. The error cccurred in a real
partition that was released tc the
rage pool kecause the partiticn is
rurning in virtual rmcde cx in that
part of the real partiticn that was
released ky an EXEC REAL,SIZE jok
ccntrol staterent. If the page
frare is in the selecticr peccl (and
therefore in a page queue), it is
reroved from the selecticn pccl and
dequeued. The ertry cf the page in
the page takle is set tc unused and
the high-address kit (kit 0) is set
tc 1 to indicate invalid address
space. The gpartiticr is
reallocated ky setting a new high
kcundary, if the page frame was
released to the rage pccl ky an
EXEC REAL,SIZE jck ccntrcl
statement. Ctherwise the rartiticn
is reallccated as descriked in iten
2. The messages 0T15E and 0T19E
are issued. The untsed rart cf the
partition is given tc the rage pccl
ky FREEREAL (SVC 54).

$S$RAST13 reallccates the rage rool when
a machine check interrupt, cther than
syster damage, occurs while stcrage
validaticn or SPF key regair is keing
perforred for multirle bit failures.

It alsc issues the message 0TI20E
regarding the size of the rage pcol.

Cynaric reallccaticn cf the page pccl
is as follows:

Ei



a. The rage is dequeued frcmn the rage
queue and the rage takle entry
corresponding to the failirg
storage address is set tc unused.
The high-address bit (kit C) is set
to 1 tc indicate invalid address
space. 1.

. The entry in the Bcundary Eox
indicating the numker cf rage
frares in the rain rage pccl is
updated (reduced by cne).

CHANNEL_CHECK_HANDLER_ (CCH)

The channel check handler resgpcndes tc
channel errcr ccnditions. It first records
the error. Then, it evaluates the darage
and attempts tc reduce the impact cf the
errcr cn the system as a whcle.

CCH assesses channel contrcl checks and
interface control checks tc dctermine 1f
the system can ccntinue. Figure 12 shcws
the results cf the Channel Check Severity
Detect Routine. Resident CCH perfcrms
severity analysis and kuilds an ERFIB
entry. See Figure 11.

For devices other than LASD, resident
CCH coding fetches the prorer transient to
attempt restcration of systen cperaticn and
to reccrd the error on the reccrder file.
For record fcrrats see Figures 57 thrcugh
59. Transients needed by CCH cperate under
control of the RAS Monitor. Fcr LASD
devices, the resident LASD CCH is entered.

System termination results when:

e Hard channel error cccurs during
accessing of critical infcrraticn or
rhases from SYSRES.

e Hard channel error cccurs on the paging
channel.

¢ System reset has occurred.

e Channel address or reset codes are
invalid.

Chart 05 provides an overview cf channel
check handling. The fcllowing section
acccrpanies this chart.

CHANNEL CHECK HANCLER FUNCTICNAL FIOW

(Numkers refer to Chart 05.)

A charrel errxcr is detected when a CSW
is stcred with either the interface
centrxcl check cr charrel ccntrcl check
kit on. Thus, when an I/C interrurt
with channel check cccurs cr when
channel check cccurs cn an I/C
instructicn, the lcgging is écne under
contrcl of CR14 kit 2.

This rcutine gains ccntrcl frcm either
the SIC cr I/C irterxurt rcutines when
a channel check cccurs. The ECSW is
insprected to determire 1f encugh
inforration is valid tc isclate the
darage to either a channel cr a device.
(Refer tc Fiqgure 12z, Charnel Check
Severity Detect Routine.)

Wher a system terminaticn ccnditicn
exits, the EMEXIT kit is pcsted in
lccaticn LDOOSICT tc indicate to
$SRASTO00 that the system is tc be
terrirated. The agplicatakle
termination code is pcsted at locaticn
0. The fclicwing list gives the
terrinaticn codes for the varicus tyges
cf disastrcus channel errcrs:

B Irreccverakle clarrnel check con
fetch.

C Channel check on lcg with RASMSG.
L ECSW not stcred.
E ERFIB queue has bkeen exhausted.

F Twc channels damaged cn RTIA I/C
active.

G System reset ccde in ECSW.
H Retry reset ccdes invalid.
I Channel address invalid.

Jd Irrecoverakle channel check on
paging channel.

If the damrage canrct ke isclated tc
a device, the entire channel 1is
ccnsidered tc ke damaged. Arn ERPIR is
created with the PUB field ccntaining
the address cf the damaged ckannel.
The CSW and ECSW are saved in the ERFIR
fcr the ncn-resident charnel check
handler. If the damage can ke isoclated
tc a device, the entire ERPIE is filled
for the non-resident channel check
handler.
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Chart 05.

Channel Check Handler Functional Flcw

Channel
failure

Resident Channel
Check Handler

If system ter-
mination condition,
post termination
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Oand |
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Channel Check

5

$$RASTO2 WA
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Channel Check
Handler
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Attempt recording
Issue Hard
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and terminate

the system 3

DASD Channel
Check Handler

System
Termination

(RMSR)

$$RASTO1, 02, 08
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]

Recording of error

16
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$$RAST 01, 02, 08
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error

Recoverable error
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$$RASTO1, 02, 08
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Recording of error
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Retry
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NO

$SRASTIO

XS

$$RASTO04, 05, 06, 07, 12
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Task Cancellation

.

$$RASTIO

XS

Message writing

]

XA, XE, XH, XK, XW RAS
Message writer Monitor
for ERP Channel Check Error (resident)
Recovery Procedure |
' 8 I 7
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SSRASTO01 and $SRAST02 kuild ckannel
check records, and $$RAST08 reccrds
them on the recorder file. 2 ccde is
posted in location 2 tc indicate the
status cf the recording effcrt:

C*'A' Reccrding was atterpted kut
failure occurred cn first reccrd.

C'I' Reccrding was inccngplete kut at
least cne reccrd may have keen
written successfully c¢n the
reccrder file.

C'3' Reccrding of all records was
successful.

When C'BR' is posted in lccation 0,
no recording is attempted. The SYSTERM
bit is pcsted in LLCO0SICTI and $$RAST(O
is fetched.

With the EMEXIT and SYSTERM bits cn,
$$RASTO00 attempts to issve the 0T11W
hard wait message with infcrmation
regarding the recording statts, and
then terminates the system.

For the NMcdels 115 and 125, if
RMS=NO was specified at systern
generaticn time, nc reccrding is
performed.

This routine gains contrcl frcr the
resident channel check handler when the
damaged device is a DASC device. The
operaticn is retried fcr all ccnditions
of terrination code and sequence ccde
by restarting the chain cf CCWws frcm
the keginning (from the initial SEEK,
SET FILE MASK, etc.). Nct mcre than
ten retries are attempted.

The channel queue pcinter kyte cf
the ERPIF is used as an €rrcr ccunter.
If the retry count has nct keer reached
and the channel check cccurred on a SIQ
instruction, a branch is takern tc the
SIC instruction. If the channel check
occurred with an interrugt, a kranch tc
restart the cperation is taken.

SSRASTO02 collects informraticn fcr the
record kuilder $$RASTO01. The
appropriate channel check ERF rhase is
activated Ly setting the high-crder kit
cf the lcad list entry fcr the phase.

$$RASTO01 builds channel reccrds, and
SSRAST08 reccrds them cn the recorder
file. The recording status is posted
in location 2 when the syster is
terminated. See item 3 for the status
codes. Any activated channel check ERE
phase is fetched, accorxrding tc its
priority.

For the Models 115 and 125, if RMSR
was nct generated intc the system, nc
recording is rerfcrmed.

7. Cne cf the fcollowing channel check ERF
rhases gets ccntxcl at this stage:

$SRASTO4 - channel check ERF fcr
1403, 14030, 1442, 1443, 2501, 2540,
3881, ccnscle prirter-keykcard unit
reccrd devices.

$SRASTO05 - channel check ERF fcr
252C and 3211 urit reccrd devices.

$SRAST06 - channel check ERP fcr
3505, 3525, 3540 and 3886 unit
reccrd devices.

§SRAST07 - channel check ERF fcr
24C0 tape devices.

$$RAST12 - channel check ERP fcr
341C and 3420 tare devices.

The channel check ERP rhases
interrcgate the termination and
sequernce ccdes asscciatecd with the
error, and determine which action is tc
ke taken. Fcr ar explanaticr cf the
sequence and terminaticn ccdes, see the
secticn "Terminaticn ard Seguence
Codes". The decisicn takles cf Figures
13 tc 15 show the acticns taken ky the
channel check ERFP phases fcr the
varicus pcssikle values cf these ccdes.

8. $S$RAST10 issues all ERP nessages and
clears the ERPIBs if requested tc do sc
ky the channel check ERPs. The
following messages pcssikle:

0T10I CHANNEL ERRCR RECCVERY CN cuu

0T12I IRRECOVERARLE CHANNEL ERRCR ON
cuu

0T132 CHANNEL ERRCR CN cuu.

$SRASTO00 is fetched tc determine if
any mcre errors are rending kefore
centiruing.

TERMINATICN AND SECUENCE CODES

The termiraticn ccde indicates tke type cf
terminaticn that has cccurred. It has
neaning crly when a chanrel ccrntrxcl check
cr an interface ccntrcl check is detected
ky the channel and indicated in the CSW.
It is ccntained in the Limited Crannel
Icgout field (ECSW, lccaticn 176-179) at
lccaticn 179, kits 0 and 1.
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The terrinaticn code bit settings have
the following meaning:

00 Interface disconnect

01 Stcp, stack, or norral termination
10 Selective reset

11 System reset.

The sequence code identifies the I/C
sequence in progress at the time cf the
errcr. It is reaningless if stcred during
the executiocon of HALT I/0 cr HALIT LEVICE.
It is also ccntained in the ECSW at
locaticn 179, kits 5, €, and 7.

The sequence code bit settings have the
following meaning:

000 A channel-detected errcr cccurred
during the executicn of a TEST I/0.

001 Comrmand-Cut with a non/zerc ccnrand
tyte on Rus-Cut has been sent Ly the
channel, but device status has nct yet
been analyzed by the channel. This
code is set with a Commard-Cut tc
Address-In during initial selection.

010 The command has Lkeen accepted ky the
device, kut no data has keen
transferred. This code is set ky a
Service-Cut or Command-Cut respcnse to
Status-In during an initial selection
sequence, if the status is either
channel end alone, or channel end and
device end, or channel erd, device end,
and status mcdifier, or all zeros.

011 At least one byte cf data has keen
transferred over the interface. This
code is set with a Service-Cut resronse
to Service-In and, when apprcrriate,
ray be used when the channel is in an
idle or polling state.

100 The command in the current CCW either
has not yet keen sent tc the device or
was sent but not accepted ky the
device. This code is set when one of
the follcwing conditicns cccurs:

e Wher the ccrmandé address is updated
during comrand chaining cr a START
I/C.

e Wher Service-Cut cr Ccrrard-Out is
raised in resgcnse tc Status-In
during an initial selecticn sequence
with the status on Bus-In including
attenticn, ccrtrcl unit end, unit
check, unit excerticn, kusy, status
ncdifier (withcut charnel end and
device end), cr device end (without
charnel end).

e Wher a shcrt ccrtrxcl-unit-kusy
sequence is signaled.

¢ When cormand retry is signaled.

e Wher the chanrel issues a TEST I/C
rather than the ccnrand ir the
curxent CCW.

101 The ccmmand has keen accepted, but data
transfer is unpredictakle. This ccde
aprlies from the time a device ccrmes c¢n
the irterface until tre time it is
deterrmined that a new sequence ccde
arplies. It may thus ke used when a
channel goes intc the pclling cr idle
state and it is impcssikle tc determine
that ccde two or three arplies. It rmay
alsc ke used at cther times when a
channel cannot distingquish ketween code
twc cr three.

110 Reserved.
111 Reserved.

The last three Lkytes cf the ECSW are
saved in the ERPIBR asscciated with the
errcr ky the resident charnel check
handler. The channel check ERP ghases
($SRASTOU, $SRASTOS5, $SRASTO0E, $SRASTO7,
$$RAST12) interrogate the termination and
sequence ccdes passeéd tc them in an ERPIR
and determine which acticn is tc ke taken.

Refer tc the decisicn takles ir Figures 13

tc 15 for channel check errcr reccvery
prccedures for CCH-surported devices.
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ERPIBQ

| X'FF’ I

Byte 20:  Flag Byte:

Bit

=

Not used

No g

Not used

Sense PUB Uhaniel
CSW Information Pointer Queuc Puinter
0 78 13 14 16
Channel | Message Flag Byte Extended
Sched. Flags ° Ccsw
17 18 19 20 21 . 23

1= Channe! Check on SIO

1 = Sense data stored
1 = DASD ERPIB active

Note: A free entry is indicated by X’FE’ in byte zero.
Label ERPIBQ identifies the first byte of the Queue.

Figure 11. Errcr Recovery Frccedvre Infcrmaticrn Blcck

_lve Qo0

Requestor Identification

(ERPIR)

-
A

e

Charpter 3: Machine Check and Charrel Check Bardling (MCAR/CCH)
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Y o

LN
Channel Reset System Start Unit RTA 1/0 | SYSRES Action

~ Address Codes Reset 1/0 Adress Active Channel Taken
Valid Valid Code On Time Valid
No 12
Yes No 1,2
Yes Yes Yes 1,3
Yes Yes No Yes 5
Yes Yes No No No No No 1,3
Yes Yes No No No yes 1,2
Yes Yes No No No No Yes 13,45
Yes Yes No No Yes 5

orLON=

Note:

ACTION CODES

Schedule recording.
Schedule system termination with proper message.

Set the damaged channel byte for non-resident channel check handler.

Assume the error is on SYSRES device.

Error can be isolated to a device, use Part 2.

Every Channel Check that occurs in the system is passed through the Channel
Check Severity Detect Routine. You can determine the disposition of the check
by using part 1. When a Channel Check has been isolated to a device, use

part 2 to determine the action taken.

Channel Check Device Isolation Results (Part 2):

Active Channel DASD Channe! Action

ERPIB Check Retry Taken

Exists Entry Request

No No 6

No Yes 7

Yes No No No 8

Yes No No Yes 6,9,10

Yes No Yes 6

Yes Yes No No 8

Yes Yes No Yes 8,9,10

Yes Yes Yes 11

ACTION CODES
6. Exit to supervisor 1/0 routine after other functions performed.
7. Find a free ERPIB in queue and fill with information for ERPs.
8. Exit to task selection after other functions performed.
9. Post ERPIB complete.
10.  Dequeue the RAS CCB and requeue the users CCB.
11.  Exit to DASD channel check handler.

Figure 12. Channel Check Severity Detect Rcutine
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1403 and 1443 Printers

Operation Termination Code® Sequence Code
000 001 010 011 100 101 110 111
Write (Only) 2 5 5 3 5 3 2 3
Write/Control 2 5 3 3 5 3 2 3
No Op 2 5 5 5 5 5 2 5
Control 2 5 3 3 5 3 2 3
*Recovery procedures for the 1403 and 1443 are termination code independent.
1442 Card Reach Punch
Operation Termination Code Sequence Code
000 001 010 011 100 101 110 111
Sense 00 2 5 5 5 5 5 2 5
01 2 2 5 5 2 5 2 5
10 2 5 3 3 5 3 2 3
1 2 5 3 3 5 3 2 3
Read/Control 00 2 5 3 3 5 3 2 3
01 2 2 3 3 2 3 2 3
10 2 5 3 3 5 3 2 3
" 2 5 3 3 5 3 2 3
Write/Control 00 2 5 3 3 5 3 2 3
01 2 2 3 3 2 3 2 3
10 2 5 3 3 5 3 2 3
1M 2 5 3 3 5 3 2 3
2501 Card Reader
Operation Termination Code Sequence Code
000 001 010 011 100 101 110 111
Read 00 2 5 4 4 5 4 2 4
01 2 2 4 2 2 4 2 4
10 2 5 4 4 5 4 2 4
1 2 5 4 4 5 4 2 4
Sense 00 2 5 5 5 5 5 2 5
01 2 2 5 5 2 5 2 5
10 2 5 5 5 5 5 2 5
1 2 5 5 5 5 5 2 5
2540 Card Read Punch and 3881 Optical Mark Reader
Operation Termination Code* Sequence Code
000 001 010 011 100 101 110 11
Read-Feed-SS 2 5 3 4 5 3 2 3
Read 2 2 4 4 4 4 2 4
Feed-SS 2 4 3 2 4 2 2 3
Punch-Feed-SS 2 5 3 4 5 3 2 3

*Recovery procedures for the 2540, 3881 are termination code independent,

Figure 13.

$SRASTO4 Channel Check ERP Decision Takles

(Fart 1 of 2)

Chapter 3: Machine Check and Channel Check Handling (NMCAR/CCH)

81



Console Printer-Keyboard

Operation Termination Code® Sequence Code

000 001 010 011 100 101 110 111
Read 2 5 5 3 5 3 2 3
Write, CR 2 5 5 3 5 3 2 3
Write, No CR 2 5 5 3 5 3 2 3
No Op 2 5 5 5 5 5 2 5
Alarm 2 5 5 5 5 5 2 5

*Recovery procedures for the 3210 and 3215 are termination code independent.

For explanation of the termination and sequence code see section
Termination and Sequence Codes.

Action 1.

Action 2.
Action 3.

Action 4.

Action 5.

Figure 13.

ACTION CODES
The channel is damaged and the channel user will be canceled unless he accepts unrecoverable 1/0 errors. If specified, control
returns to the damaged channel user for further analysis. If the channel user is to be canceled due to a non-retryable or
unrecoverable channel failure, the CCH ERP flags the ERPIB with a cancel code (XFD ), saves CSW and CCW information
for the user, and then returns to the CCH. The CCH then cancels the failing channel user.
Action 1 is taken followed by the CCH ERP.

This is non-retryable condition. An operator message is issued by the CCH ERP, and Action 1 follows.

With this condition, retry is possible with manual repositioning by the operator. The CCH ERP issues an operator message and
waits for a response to retry the operation (reoccurrence of this error during the retry causes Action 1).

This condition indicates the failing CCW can be retried. The CCH ERP identifies the failing CCW chain. If the failure reoccurs
during the retry operation, an operator message is issued and Action 1 follows.

SSRASTOU4 Channel Check ERP LCecisicr Takles (Fart 2 cf 2)
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2520 Card Read Punch

Operation Termination Code* Sequence Code
000 001 010 011 100 101 110 111
Sense 00 2 5 5 5 5 5 2 5
01 2 2 5 5 2 5 2 5
10 2 5 5 5 5 5 2 5
1 2 5 5 5 5 5 2 5
Read/Control 00 2 5 4 4 5 4 2 4
01 2 2 4 4 2 4 2 4
10 2 5 4 4 5 4 2 4
1 2 5 4 4 5 4 2 4
Write/Control 00 2 5 4 4 5 4 2 4
01 2 2 4 4 2 4 2 4
10 2 5 5 5 5 5 2 5
1 2 5 5 5 5 5 2 5
Write, Nc Contre! 00 2 g 2 3 5 2 2 3
01 2 2 3 3 2 3 2 3
10 2 5 5 5 5 5 2 5
1 2 5 5 5 5 5 2 5
Immediate 00 2 5 2 2 5 2 2 5
01 2 2 2 2 2 2 2 2
10 2 5 2 2 5 2 2 5
1 2 5 2 2 5 2 2 5
3211 Printer
Operation Termination Code™ Sequence Code
000 001 010 o011 100 101 110 11
Control 01 2 5 3 2 5 2 2 3
00
10 2 5 5 2 5 2 2 5
1"
Initializing or
Diagnostic 2 5 5 5 5 5 2 5
Write/Control 01 2 5 3 3 5 3 2 3
00
10 2 5 5 5 5 5 2 5
1
Write (Only) 01 2 5 5 3 5 3 2 3
00
10 2 5 5 5 5 5 2 5
1

*For expianation of termination and sequence codes, see the section Termination and Sequence Code.

ACTION CODES
Action 1. The channel is damaged and the channel user will be canceled unless he accepts unrecoverable 1/0 errors. If specified, contro!
returns to the damaged channel user for further analysis. |f the channel user is to be canceled due to a non-retryable or
unrecoverable channel failure, the CCH ERP flags the ERPIB with a cancel code (X'FD’), saves CSW and CCW information for
the user, and then returns to the CCH. The CCH then cancels the failing channel user.
Action 2. Action 1 1s taken followed by the CCH ERP.

Action 3. This is a non-retryable condition. An operator message Is issued by the CCH ERP, and Action 1 follows.

Action 4, With this condition, retry is possible with manual repositioning by the operator. The CCH ERP issues an operator message
and waits for a response to retry the operation (reoccurrence of this error during the retry causes Action 1).

Action 5. This condition indicates the failing CCW can be retried. The CCH ERP identifies the failing CCW chain If the failure

reoccurs during the retry operation, an operator message is issued and Action 1 follows.

Figure 14. $SRASTO05 Channel Check ERP Decicicr Takles

Charter 3: NMachine Check and Charrel Check Hardlirg (MCAR/CCH)



3504, 3505 Card Reader, 3525 Card Punch

Operation Termination Sequence Code

Code™ 000 001 010 011 100 101 110 111
Test 1/0 3 2 2 2 2 2 2 2
Feed-Stacker 2 5 4 2 5 2 2 3
Select
Print 2 5 5 4 5 4 2 5
Write-Feed 2 5 5 4 5 4 2 5
Stacker S.
Read-Feed 2 5 5 4 5 4 2 5
Stacker S,
Other 2 5 5 5 5 5 2 5
Commands
* Recovery procedures for the 3504; 3505 and 3505 are termination code independent
3540 Diskette Input/Output Unit

o Sequence Code

Operation Termination

Code* 000 001 010 011 100 101 10 111
Read IPL 2 5 5 5 5 5 2 7
Feed 2 5 5 5 5 5 2 7
Define Ops 2 5 5 5 5 5 2 7
Sense 2 5 5 5 5 5 2 7
No-Op 2 5 5 5 5 5 2 7
Seek 2 5 5 5 5 5 2 7
Write Control 2 5 5 5 5 5 2 7
Read Data 2 5 5 5 5 5 2 7
write Data 2 5 5 5 5 5 2 7
Test 1/0 3 2 2 2 2 2 2 2

* Recovery procedures for the 3540 Diskette are termination code independent.

Figure 15.

$$RAST06 Channel Check ERP Decisicn Takles
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3886 Optical Character Reader

Operation Termination Sequence Code
*

Code 000 001 010 011 100 101 110 11
Read 2 5 3 3 5 3 2 3
Eject 2 5 5 3 5 3 2 3
Scan
No-op
Load Line 2 5 5 5 5 5 2 5
Mark Format
Load Page
Mark Format
Sense
Load Format
Test 1/0 3 2 2 2 2 2 2 2
*Recovery procedures for the 3886 are termination code independent

For an explanation of the termination and sequence codes see the
section 'Termination and Sequence Codes’

ACTION CODES

Action 1.

Action 2.
Action 3.

Action 4.

Action 5.

Action 6.

Action 7.

Figure 15.

The channel is damaged and the channel user will be canceled unless he accepts unrecoverable 1/0 errors. If specified, control
returns to the damaged channel user for further analysis. If the channel user is to be canceled due to a non-retryable or
unrecoverable channel failure, the CCH ERP flags the ERPIB with a cancel code (X'FD’), saves CSW and CCW information
for the user, and then returns to the CCH. The CCH then cancels the failing channel user.

Action 1 is taken followed by the CCH ERP.

This is a non-retryable condition. An operator message is issued by the CCH ERP, and Action 1 follows.

With this condition, retry is possible with manual repositioning by the operator. The CCH ERP issues an operator message
and waits for a response to retry the operation (reoccurrence of this error during the retry causes Action 1).

This condition indicates the failing CCW can be retried. The CCH ERP identifies the failing CCW chain. If the failure
reoccurs during the retry operation, an operator message is issued and Action 1 follows.

The device is repositioned and the CCW on which the error occurred is retried. (Reoccurrence of this error during retry
causes an operation message, followed by Action 1.)

This conditioi is treated as complete without error. Any statistics relevant to the occurrence of this condition are
updated.

$SRACT06 Channel Check ERP Decisicr Takles (Fart 2 cf 2)
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Figure 16. Interface Segment fcr $$RASTO01l, $SRASTC2, arc¢ $SRASTOS8
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The Interface Segment is built by $$RAST01 or $$RASTO02 to establish an interface
for $$RASTO08. $$RASTO8 uses this area to determine the number, contents and
lengths of the records to be built and recorded. The length of the Interface Segment
is 2 +3n bytes, where n is the number of records to be recorded.

A Start address of Machine Check or Channel Check Logout area. This field
is updated by $8RASTO8 when a record is built and written, to reflect the

start address of the logout information to be included in the next record.

For every record that is to be built and recorded a three byte entry B - C - D is built.

B - First N is record sequence number, while second N is total number of records.

C - Total number of bytes to be moved (by $$RASTO08) from the logout area
into the record associated with this entry.

D -  Total length of the record associated with this entry.
$SRASTO8 builds and records the record associated with the first three byte entry

B - C - D. Then, if there are more entries, the first entry is overlaid by the second,
the second by the third, etc. Then $$RASTO08 continues to process the first entry.

DOS/VS Exror Recovery and Reccrding Transients

PN



CHAPTER_U4:

RECOVERY MANAGEMENT SUEPCRT RECCRDER_(RMSR)

RMSR increases system availakility by
writing records cf environrental data cn
the Recorder File (IJSYSRC). Thrcugh
exarination and analysis of these records,
it is rossikle tc anticipate service
requirements fcr the affected devices.

This early warning can reduce the time
spent in errcr recovery and unglanned
raintenance while the syster is svugpcsed tc
ke in operation.

RMSR is standard except fcr the Models
115 and 125. Svuperviscr generaticr cpticn
CHAN=YES or RMS=YES specified causes RMSR
suprort to ke generated for these ncdels.

RMSR writes the following reccrd tyges
on the reccrder file:

Machine Check (key=X'10")
Channel Check (key=X'20")
e 1I/0 Device Records

Type 1 (key=X'30")

Unit Check condition - a reccrd written
kecause an irrecoverable errcr (hard
errcr) cccurred.

Cevice ECLC (See $JOBCTLNM in LCS/VS_IPL
and Job Ccntrcl Logic.) - Fcr each
non-telerrocessing device that has
statistics accumulated in its PUR2
table, a reccrd is written after a RCD
ccmrand was issued. For tape drives
(2400, 3410, and 3420) that have a
vclume cpen, no Device ECL reccrd is
written even though statistics may ke

. accumulated, as statistics fcr these
devices are kept ky volume. Fcr 3330
and 3340 devices that have statistics
accumulated, a tyre 3 (key=X'91"') record
is written. To write the reccrds cr the
recorder file an SVC 44 is issuved by
$JOBCTLM. $S$ABRERA3 is fetched to
perform the actual reccrding.

Volume Cismcunt (built ky $$BCEEN and
$$BCPEND; see DOS/VS_LICCS Lcgic,
Vel. 1) - a record is written fcr the
previously mounted volume, when a new
tape or disk volume is rcunted and the
system detects the change. Tc write the
records on the recorder file, an SVC 44

is issuved ky the cren rhase. $S$ARERA3
is fetched to perform the acttal
reccrdirg.

SVC-requested - a reccrd is written
kecause an SVC 44 is issued after data
has keen kuilt as input.

Counter Cverflow - a record is written
kecause at least cne cf the statistical
data ccunters has filled ug.

TIype 2 (key=X'34"')

Teleprccessing Access Methced kuilds
reccrds, and requests service.

Type_ 3 (key=x'91")

Miscellanecus Data Reccrding (MLCR)
record fcr nonstardard unit check type
records.

¢ System ECD (key=X'8C'; see SJOBCILM
in CCS/VS IFL andé Jck Contrcl Lcgic)
- When a RCD ccrmmard is issued and if
ERRICG=RDE was specified, during
systenr generaticn the cperatcr is
asked whether it is 'END CF DAY'. If
his reply is 'Y' a System ECD record
is kuilt by SJCBCTILNM. Tc write the
reccrxd cn the reccrder file, $JOBCTILM
issues an SVC U4, &S$AEERAZ2 is
fetched to perfcrm the actual
reccrding.

e IPL (key=X'5(0'; see $JCEBCTIM in
CCS/VS _IPL and Jcb _Contrcl Icgic) -
An IFL record is kuilt after IPL by
$JCECTLM if ERRLCG=RLE was sgecified
during syster generaticn. $JOBCTILM
issues an SVC 44 tc write the record
cn the reccrder file. $$AEERA3 is
fetched to rerform the actual
reccrding.

Each of the records contains a standard
2U4-kyte header, and ncst have a cata area
fcllcwing the header. Fcr reccrc formats
cn the reccrder file, see Figures 24 tc 55.
The fcrrats cf the reccrds nct kvilt ky the
rhases that are descriked in this manual
are alsc ircluded.

Chagter 4: Reccvery Management Suppcrt Reccrder (RMSR) 87



r—- B e e To———————= 1
| | Fxcgram |
| Phase name|Function |Level |
| I IChart ID]|
pom- T S T 1
| $$ABERAA | Updates the statistical data ccunters in the PUB2 Takle fcr 240C, |07 |
| | 3410, and 3420 tape devices. | |
| $$ABERA1 | Records I/O device reccrds cn the reccrder file. | 06,07 |
| $$ABERA2 | RMSR message writer. Issues ressages regarding the status cf the |06,07 |
| | recorder file. | |
| $$ABERA3 | Writes records cn the reccrder file and enqueues or dequeues | == |
| | reccrder file cn SVC 44 request. | |
| SSABERA4 | Builds I/C device reccrds for 2400, 3410, and 3420 tape devices 107 |
| | and 3211, 3504, 35CE, and 3525 unit reccrd devices. | |
| $$ABERA5 | Builds I/C device reccrds for RTAN (type 2, key X'34') cr 3330 | 06 |
| | (type 1 or 3, key X'3C' or X'91"). | |
| $6ABERA6 | Sets 0S/VS device class and type ccde in record. Called cnly by |06,07 |
| | $$ABERRK. | |
| $$ABRERA7 | Builds I/C device reccrds for 334C (type 1 cr 3, key X'30' cr 106,07 |
i | X'91Y). | |
| $$ABRERRJ | Urdates the statistical data counters in the PUB2 Takle fcr DASC |06,07 |
| SSABERJ1 | (except 3330 and 3340), unit record devices, and 2495 tage | |
| | cartridge reader. | |
| $SABERRK | Builds I/C device reccrds fcr CASC (except 3330 and 3340), 3540 | 06,07 |
| | Diskette I/0 unit, unit reccrd devices (excert 3211, 35Cu4, 35C5, |

| | and 3525) and 2495 tage cartridge reader. | |
| $$ABERRP | Builds MDR (Miscellanecus Data Reccrding) reccrds fcr 3211 (ghase |07 |
| | 1: FCB, FLB and FCAR reccrds). | |
| $$ABRERRC | Builds MDR (Miscellanecus Data Reccrding) reccrds fcr 3211 (ghase |07 |
| | 2: UCB records). | |
| $SRAST01 | Builds mrachine check and chanrel check reccrds. | 04,05 |
| $SRAST08 | Builds and reccrds machine check and channel check records cn the |04,05 |
| | reccrder file. | |
S e ————————————— N 4
Figure 17. RMSR A- and R-transient prcgrars

The supervisor portion cf RMSR consists
of:

e The resident routines.

e The A-transients $SABERAA, $$SARERAL,
$SABERA2, $SABERA3, $SABERAL, $S$SABERAS,
$$ARERA6, S$S$SBRERRA7, $SABERRJ, $SABERRK,
$SARERRP, and $$ABERRQ.

e The R-transients $$RASTO01 and $S$RASTOS8.
Besides cther messages, $$RAST11 gives
also information regarding the status of
the reccrder file.

The following functions of RNSR involve 2a-
or R-transients and are descriked in the
fcllcwing sections.

e Unit Check Statistical Data Reccrding.

e Machine Check and Channel Check
Recording.

e SVC 44 requested recording cn the
reccrder file and en- and dequeuing of
the reccrder file ($$ABER23).

¢ RTAM Recording ($S$SAEER25).

UNIT CHECK STATISTICAL CATA RECCRLCING

The unit chkeck statistical data functicns
kuild and write unit check and ccunter
cverflcw reccrds. The custcner engineer
may request specific errcrs tc ke reccrded
thrxcugh the use cf the MCLCE ccrrmand (see
LCS/VS logical Transients Lcgic).

The surervisor, through the ERP task
rcutine, selects the rrcgper RMSR
A-transient for initial entry intc unit
check hardling. Charts 06 ard 07 grcvide
an overview of unit check handling. The
text in the fcllcwing twc secticns
acccrranies these charts.



RMSR/ERP FUNCTICNAL FLCW FCR UNIT CHECK
TYPE ERRCRS CN LCISK LCEVICES

(Nurbers refer tc Chart 06.)

1. The CSW and the sense Lkytes are placed
in the last error queue Entry. Alsc
the errcr Cueue flag byte ERCFIG is
initialized. The allcw retry kit is
set if the address of the failing
command is available. Ctherwise, the
Allow Ignore bit is set. If return to
user is not specified in the CCB,
control is passed to the resident disk
error recovery routine. This dces not
apply tc prcgram or prctecticn check,
or device not orerational, in which
case the ERP task will ke activated.

If an error occurs while reading the
sense bytes, the message code X'20' (errcr
on recovery) is posted in the Errcr Cueue
Entry. The unit check status is cleared.

2. The disk errcr reccvery rcutine
determines the errcr type. Fcr initial
soft (retriakle) errors, the
statistical data ccunters in the PUB2
Takle are to be updated (by $$ARERRJ),
unless the error is on SYSRES, SYSVIS,
cr the device is a 3340. The Errxcr
Cueue Entry for this errcr is completed
and the ERP task is activated. BRyte
ERCMSG cf the Error Queue Entry
contains C'S' to indicate that this is
a soft error that is tc ke retried. 1If
the device is a 3330, this reccrding is
not done for all scft error ccnditions.
For a 3340, recording is dcne fcr all
soft errxcr conditicns.

For hard errcrs (errors that still
persist after a specified nunber cf
retries, or that are nct tc ke retried at
all and not to ke ignored) the ERP task is
activated.

For soft errors that are not tc ke
reccrded, and for errors that are tc be
igncred, aprrorriate branches are taken to
resident routines.

3. When the ERP task is disgatched,
$SABERRJ is loaded intc the PIRA. Fox
the Models 115 and 125 withcut RMSR, nc
recording is performed and the ERP
Monitor $$ARERRA is fetched.

4. 4$S$ABERRJ checks for which device it was
entered. For devices requiring no
statistics updating or nc reccrding,

exit is imrmediately taken tc $$ABRERRA.
Fcr urit reccrd devices €xit is taken
to $$AEERJ1.

If the device is a 3330 cr 3340, nc
ccunters are updated, kut exit is taken
irrediately tc $SABERAS cr $S$AEERA7 (soft
€rrcr) cr tc $SABERRA (hard errxcxr). This
is kecause of the presense of hardware
ccunters ir the ccntrcl vnit. $JORBRCTLM and
$$BRECJ7 ray update the ccunters in the PUB2
takle entry (nct 3340).

If the device is a 2314, the wcdule ID
in the sense Lytes may nct ke eqtal tc the
IC in the FUB2 takle entry, kecause cf a
swarpgped nccule ID gplug. If this is the
case, and any statistics were accurulated
in the PUEZz takle entry, ccntrcl is passed
irrediately to $SARERRK tc have a counter
cverflcw reccrd kuilt ancé¢ reccrded on the
recorder file. The RFEXIT field cf the
reccrder file takle (RETABLE) is set tc
C'RJ' in crder to cause recall cf this
ncdule after reccrdirg. Ther the
statistical counters will have keen cleared
(ky $4$ABERRK). The new rcdule IL will be
set in the PUR2 Takle, ard the errcr will
ke accurulated.

After thke updating, a test is made to
deterrine whether reccrding cn reccrder
file is required. (For the Mcdel 125,
devices reccrded ky hardware nc recording
ncde is set by IPL.) If nct, exit is taken
tc $$ABERRA (hard erxcr) cr tc resident
rcutines fcr retry (scft errcr). If
reccrding is tc ke rerfcrmed, ccrtrcl is
passed to $SABRERRK. This is the case when
the fcllcwing conditicns exist:

¢ The device is in diagrcstic ncde, the
limit ccunt is not reached, and this
errcr was selected ky the CE via the
MCDE ccrmand.

e The device is in intensive rcde, the
errxcr is initial, the limit ccunt is nct
reached, and this errcr was selected Ly
the CE via the MOLCE ccrrand.

¢ A counter in the FUR2 Table is full.

In the first two cases kit RECCERR (X'40')
in RFIAGS3 is set and the limit ccunt is
reduced ky cne. In the third case, kit
RECLCSF (X'20') is set.

If it is found that the device is in
diagncstic cr intensive mcde and the reccrd
lirit has keen reached (equal tc zerc), the
device is reset to norral mcde.
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Chart Cé6.
(Fart 1 of 2)

Sense SUBRTN

Unit Check RTN

Get Sense data from -t

Build Error Queue

Control Unit

7]

Entry

Program Check, Pro-
tection Check or
Dev. not operational

Otherwise

Disk ERP RTN

Determine error type

Initial soft error not on

ERP TASK

If no RMSR
(Model 115,125)

SYSRES, if system sup]
ports RMSR

~Hard errors

Otherwise branch to

RMSR/ERP Functicnal Flcw for Unit Check Tyre Errcrs cn LCisk Cevices
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Otherwise 1 3 INITRG for retry l—z—
06.2 L
1]
$SABERRK MA $SABERRJ  MP $SABERA5  ME SSABERAT MK
SSABERA 6 MG SSABERJ1 MM If any statistics $SABERA2 ma
R Soft error on 3330
Build Counter g . Softerror on 3340 — accurnulated build P Write record on SYSREC
Overflow record and rese; | Hard error on 3330 required record and and if necessary
st ' .
statistics 5 f 3340 reset statistics write message
(] ——t Device not in recording Build Unit Check — on SYSLOG
SSABERA T WK mode or MDR Record l 10
- 2314 with swapped
Write record on SYSREC —
ﬁ module ID plug $SABERA 1 MK
la-—Normal condition Update Statistics SSABERA? MH —» Write record on
Abnormal condition l 6 in PUB2 Table Build Unit Check ZYSREIC dition—F===
Y Device in diagnostic or MDR Record ,Agrma (iclm ! &0 | g1
$$ABERA2 ma or intensive mode, __| | 10 normat cond.
or counter overflow q
|| Write proper Soft error with none :;T'ABERAZ Ma
message on SYSLOG | 7 of tha above rite proper message
conditions $SABERRK MA on SYSLOG
$SARERAG MG I 9
Hard error with X -
none of the above Build Unit Check Cond.
e or Counter Overflow -
conditions 4 Record and y
reset statistics.
e NO Soft
g 8 Error
e———
YES
y
06.2 ERPEXIT RTN

Dequeue Error
Queue Entry and
branch to routine
for error retry




Chart 06.

RMNSR/ERP Functicnal Flcw for Unit Check Type Errors cn LCisk Cevices
(Part 2 of 2)

$SABERRA MW $SABERRB My
Error on recovery, *1 Analyze error type
Device not oper., Post applicable
Prot. or Prog. Check msg code in Error
None of the above Queue Entry
If Data Check
11 post,CCB 12
3330 YES
or
NO 3340
RMSR Phases ]

v $$ABERA7 (3340) MH
$$ABERRK MA $$SABERAS (3330) ME
$$SABERASG MG

Analyze message

Analyze message Code L code and build
and build Unit Check Unit Check Cond.
Concfltign Record if $$ABERA 1 MK record If required
required. -
Exit to ERP message Write record on SYSREC Exit to ERP msq
writer if no record is writer if no record
required or if Model Normal Condition is required or if
125 without RMSR Model 125 without

Abnormal Cond. RMSR

13 14 13
y

$$SABERA2 MQ

Write proper

message on

SYSLOG ! 14

»tlat

Y

ERP message writer

Issue ERP message

Analyze operator
reply

ERPEXIT RTN

Set up for ignore
retry, or cancel.

(See ERP message
writer, Chart 03)

Dequeue Error
Queue Entry
and take
appropriate
branches for
ignore, retry
or cancel
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This transient alsc sets the RFEXIT
field cf REFTABLE, which will ke used later
tc determine the exit frorw this cr

following transients
ITCLLCWING TIXansictnisS.

4a. $SARERJ1 updates the arrrorriate
statistical data ccunters cf the
affected device in the PUR2 takle entry
for unit reccrd devices.

5. S$$ABERRK bkbuilds a ccunter cverflcw
record and resets the statistics in the
PUB extension. $$ABERA6 adds the CS/VS
device class and type ccde tc the
recoxd.

6. SS$SABERA1l reads the Reccrder File header
record and determines whether the
record rassed to it will fit ir the
file. 1If so, the standard 24-kyte
header is kuilt and the reccrd is
appended to it. The reccrd is now
written on the next availakle space in
the file, and the recorder file header
record is updated and rewritter to the
file. SVC 76 is used tc write the
record. If DOS/VS runs under VvM/370,
VM/370 will take over and handle the
recording. If VM/370 is nct active,
SVC 76 has the same effect as SvC 15.
(See alsc "A- and R-transient
Superviscr Calls" in "Chapter 1,
Introducticn".)

This phase rasses normally ccntrcl to the
transient specified in the RFEXIT field.

For the follcwing conditions, ccntrol is

passed to $S$SABERA2 to write a message cn

SYSLCG:

e I/0-error while accessing the reccrder
file.

e Recorder file is full.

e TIast track of the recorder file is keing
used.

If the reccrder file is not cpen and ready
or is keing accessed by EREF, exit is taken
without reccrding.

7. At this stage, the follcwing messages
ray be printed on SYSLCG:

0T00I LIAST TRACK CN RECCRDER FILE
0T03I ERROR CN RECCRDER FILE AT (cchhr)
0T05I RECORDER FILE FULL--RUN EREP

8. See iter 5. A unit check ccnditicn
record or a counter overflcw record is
kuilt.

9. See items 6 and 7. Contrcl is gassed,
according tc the ccntents cf the RFEXIT
field, either to resident rcutines fcr
retry (scft error) or to $SARERRA (hard
error).

10. $$ARERAS, using the sense kytes, kuilds
a unit check ccnditicn reccrd (tyge
X'30') if the errcr is eguipment check.
For cther errcrs, a wiscellanecus data

reccrding reccrd (type X'91') is kuilt.

If there are any statistics in tre
statistical data counters in the PUB2 takle
entry, the reccrd is kuvilt using these
statistics. The counters are cleared and
the NMcdule ID in sense kyte 4 is ccpied
into the FUB2 talkle entry. S$SABERALl is
called tc write the reccrd cr the reccrder
file. The RFEXIT field is set tc cause
recall cf $$ARERAS, whick will tken perfcrno
the functicn descriked akcve, as all the
ccunters ccntain zerc.

11. $S$ABRERRA is the ERF ncnitcr. (See
chart 02.) Ccntrol is passed to
$SABERAS (3330), $S$AEERA7 (3340) cr
$SABRERRK (other disks) fcr the
fcllcwing errcr ccnditicrs: exrcr on
recovery, device nct cperaticnal,
Erogran check cor protecticn check. 1In
the case cf prcgram cr prctecticn
check, the bits allow igncre and allow
retry cf ERQFLG (see iten 1) are set tc
zero.

Fcr cther error conditions on disk,
$$ABERRA exits tc $$ARERRE.

12. $SABERRB analyzes tke errcr ccndition
and rcves the aprrcrriate message code
tc ERCNMNSG in the errcr queue entry.

For 2230 or 3340 devices, ccrtrcl is
rassed to $SARERAS5 or $S$SARERAT,
respectively fcr cther disk devices, tc
$SABRERRK.

Fcr the fcllowing conditicns, the Allow
Igncre ard Allcw Retry kits in ERCFLG are
set to zerc:

¢ Write assured cn disk with read-only
switch cn.

¢« File prctection violated.

¢ Ccrrand reject.

Fcxr data checks, the CCB is pcsted and if
the user has return sgpecified in the CCB,
the PASSBK switch in ERCFIG is pcsted: to
indicate this situaticn tc the ERP message
writer.

13. Except for the ccnditions specified
kelcw a unit check ccrditicn reccrd is
tuilt ty $3ABERAS5 (3330), $S$SABERA7
(3340), cr $S$ABERRK and $$AEERA6 (cther'|
disk devices). 4S$ABERRK alsc resets
the statistics in the PUR2 takle entry.

Fcr the Mcéels 115 and 125 if nc RMSR is
generated during systen generaticn, cr if
devices are recorded ky rardware, no
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reccrding is performed. This rhase exits
irrediately to the ERP ressage writer.

The message code is tested and an
immediate exit tc the ERP message writer is
taken for the following codes:

X'08' - Intervention required
X'17' - File prctect violaticn
X'18' - Command reject

X'24' - Prograr check

X'25' - Protection check

X'26' - Seek address nct valid
X'31' - Device not operaticnal.

14. See items 6 and 7. Exit is taken tc
the transient specified in the RFEXIT
field, which in this case is $$ARBRERRL,
the first module of the ERF message
writer.

RMSR FUNCTICNAL FLOW FCR UNIT CHECK TYPE
ERRCRS ON DATA CELL, TAPE ANC UNIT RECCRD
CEVICES

(Nunbers refer tc Chart 07.)

1. The CSW and the sense kytes are placed
in the last error queue entry. Also
the error queuve flag byte ERCFIG is
initialized. The Allow Retry kit is
set if the address of the failing
cormand is available. Ctherwise, the
Allow Ignore bit is set. If return to
user is not specified in the CCB, the
ERP task will be activated.

2. For tare devices, excluding 2495 Tare
Cartridge Reader, $$ABEREA is lcaded
into the PTIA. For data cell ard unit
record type devices, including the
2495, S$$ABERRJ is loaded.

For the Models 115 and 125 with nc RMSR
generated during system generaticn, the
RMSR phases are Lypassed.

3. S$SABERAA updates the arrrcrriate
statistical data ccunters in the PUB2
takle entry for the device.

First the counters for tempcrary read and
write errors are updated. If a threshcld
value is reached, the RFEVA kit (X'08') in
RFFLAGS2 is set to indicate that ar EVA
(Error Volure Analysis) message is
required.

After the updating, a test is made tc
determine whether recording cn the reccrder
file is required. If so, ccrtrcl is passed
to $SABERAU. This is the case when the
fcllcwing conditions exist:

The device is in diagncstic rcde, the
limit ccunt is nct yet reacheé¢, and this
error was selected ky the CE via the
MCLCE ccrrand.

e The device is in intersive ncée, the
error is initial, the limit ccunt is nct
reachedé, and this errcr was selected Ly
the CE via the MCLCE ccrrand.

e A ccunter in the FUR2 takle is full.

In the first two cases, kit RECLCERR (X'40')
in RFIAGS2 is set. 1In tke third case, kit

RECCSF (X'20'). The limit ccunt is reduced
ky cne.

If nc reccrding is tc ke dcne, the rRFEVA
kit is tested. 1If or, $$RPERRA2 is called
tc write an EVA message cn SYSICG.

If nc reccrd cr message is tc ke
written, this phase exits to the first of
the tare ERP transiernts.

If it is fcund that the device is in the
diagnostic or intensive mcde and the record
linit has keen reached (equal tc zerc), the
device is reset tc ncrmal rcde.

This transient also sets the RFEXIT
field cf reccrder file Takle, which will ke
used later to determine the exit from this
cr fcllcwirg transierts.

4., S$SARERR1 reads the Reccrder File header
record and determines whether the
reccrd rassed tc it will fit in the
file. If so, the standard 2u4-Lyte
header is kuilt arnc¢ the reccrd is
aprended to it. The reccrd is now
writter cn the next availakle space in
the file and the header reccrd is
trdateé and rewritter tc the file. SVC
76 is used to write the reccrd. 1If
CCS/VS runs under VM/370, VM/370 will
take cver and handle the reccrding. If
VM/37C is not active, SVC 76 has the
sare effect as SvC 15. (See alsc "A-
and R-transient Surerviscr Calls" in
"Chapter 1, Intrcducticn".)

This phase normally passes ccntrcl tc the
transient specified in thke RFEXIT field.

Fcr the fcllcwing ccrditicns, ccrtrol is

rassed to $SABERA2 tc write a message cn

SYSICG:

e I/C-errxcr while accessing the reccrder
file.

e Reccrder file is full.

e Tast track of the reccrder file is Lkeing
used.

If the reccrder file is rct cpen and ready
cr is keing accessed ky EREP, exit is taken
withcut reccrding.
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Chart 07.

(Faxrt 1 cf 3)

RMSR Functicnal Flow fcr Unit Check Type Errcrs for Cata Cell,
Record Devices

Tare and Unit

Normal Cond.

Abnormal Cond.
[4

message required

Normal Cond.
Abnorm. Cond.

L Recording required

Recording required

for 3211

for all other devices

SENSE SUBRTN UNIT CHECK RTN
Get Sense data Build Error Queue
from Control Unit Entry
[T] 7]
ERP TASK
Call proper phase
into PTA
[2]
Tape path
(excl.2495) Unit Record path For model 115,125 without RMSR in the system
RMSR Phases (incl. 2495) the RMSR phases are bypassed
y
$$SABERA4 MC $SABERAA MS $$SABERRK MA $$SABERRJ MP $$SABERA4 MC
Build requested If device not tape $SABERAB MG Device is 3886, MFCM, Build required
record and or not in recording Build required MFCU, 3203, 5203 or B record and reset
reset statistics mode record and unsupported device statistics
Update statistics reset statistics '8
in PUB2 l 8 Device is any other
Unit Check Cond. or unit record,device |4
Counter Overflow e $SABERAI MK
$SABERA 1 MK record required $SABERA1 $SABERJ1 MJ Write record on
Write record on _| EVA msg required Write record Update statistics in SYSREC.
SYSREC No record or on SYSREC PUBZ table Normal Cond:

Abnormal Cond.

!

r._ 4 $SABERA2 mMa
$SABERA2 MN| . . :

No recording required Write proper
$$ABERA2 Ma $SABERA4 mc Write proper 4A message on
Write proper $$SABERA1 MH message on SYSLOG
message(s) on ($$ABERA2 Mo [ f[sysLog A > I 9
SYSLOG I 5 Build and write 9

record. Provide
ot RMSR message if M
required
A
TAPE ERP PHASES 1$$ABER .. $SABERRA Mw
Subsequent Analyze error Error on recovery
loads of type (Chart 02) device not opera-
required Tape tional, Prot.or
ERP phases Program Check
(Chart 02) l 6
Analyze device
recording | goft _ltype and exit
required to proper ERP
¢ transient
) [10
ERPEXIT RTN 3886,n0
Dequeue error recording Other ‘
queue entry, and required devices
branch to 3211,
routine of retry 07.2 3504,3505,3525 | 07.2
i 3886 (no rec.
$SABERA4 AL required)
ERP message $SABERRK
writer

$SABERA4
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Chart 07. RNMSR Functicnal Flcw fcr Unit Check Type Errcrs fcr Data Cell, Tape and Unit
Reccrd Devices (Fart 2 cf 3)
From ERP phases, From 3211,3504,
07.1 J except 3211,3504, 3505,3525,3886
3505,3525,3886 ERP phases
RMSR phases
$$ABERRK MA $$ABERA4 mcC
$SABERAG MG

Analyze message Code

and build Unit Check
Condition record if
required

Exit to ERP message
writer if device is

2560, or if no record
required, or if Model

is 115,125 and no RMSR
support is generated

A
$SABERA1 MK

Write record on
SYSREC

I Normal Condition

Condition record if
required

—t No record required

If model 115,125
without RMSR

Analyze message code
and build Unit Check

12

Abnormal support
Condition 13
12 i
$SABERA2 MQ
Write proper message
on SYSLOG
13
32% YES
NO |

To $$SABERRP
/TN 07.3 pfor 3211 MDR
recording

From $$SABERAN 07.1
3886 hard error, 07.3

no recording required

From 3211 recording

phases.

I

From 3211
recording
phases

ERP message writer

ERPEXIT RTN

Issue ERP message

Analyze operator
reply

Dequeue Error
Queue Entry
and take

| appropriate

Set up for ignore
retry or cancel
(See ERP message
writer, Chart 03)

branches for
ignore, retry
or cancel
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Chart

07.

Entry for

07.2

3211 MDR

recording

(Fart 3 cf 3)

RMSR Functicnal Flow fcr Unit Check Type Errxcrs for Cata
Reccrd Devices

Cell, Tage and Unit

$$SABERRP TP

| No records
o

Determine type
of record(s)
required

If PLB record
required, build
it and exit to
$$SABERA1

If FCB records
required, build
first and exit to

$$ABERA1
$S$ABERA2

MK
Ma

Write record on SYSREC

and, if necessary print
message on SYSLOG

13

FCB
record

$SABERA 1 MK
$SABERA 2 MQ

.$$ABERA1

1f UCSB records
required exit
immediately to
$ABERRQ

required

Write record on SYSREC

and, if necessary print
message on SYSLOG

Second
FCB record
required

YES

$$ABERRP TP
Build first FCB

record

SSABERRP TP
$SABERA1 MK
$SSABERA2 MQ

Build second FCB re-
cord, write it on
SYSREC and, if
necessary, print mes.

$$ABERRQ TS
$SABERA1 MK

$$SABERA2 MQ

sage on SYSLOG
3
records NO
req. /
$$SABERRQ TS $S$SABERRQ TS
$SABERA1 MK $SABERA1 MK
$SABERA2 MQ S$SABERA2 MQ

Build first UCSB
record, write it on
SYSREC, and if ne-
cessary print message
on SYSLOG

=

15

Build second UCSB
record, write it on
SYSREC and, if ne-
cessary print message
on SYSLOG

15

Build third UCSB record
write it on SYSREC and,

if necessary print messa-

ge on SYSLOG

15

ERPEXIT

ERP message
writer
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5. At this stage, the follcwing nessages
ray be printed on SYSLCG:

0TO00I LAST TRACK ON RECORDER FILE

0TO03I ERROR CN RECORLCER FILE AT (cchhr)
0TO05I RECORLCER FILE FULL--RUN EREF

4E10I xxxxxX cuu TR=nnn TW=nnn SIC=nnnnn

6. See Chart 02, Device ERF functional
flow.

7. Usually the device is in reccrding mcde
(devices cn the Model 125 which are
recorded by hardware - CHAN=YES - are
set to ncn-recording mcde ky IFL) and
$$ABERRJ urdates the statistical data
counters in the PUR2 takle entry fcr
the device, excert for the 3886 OCR
Reader. In the latter case exit is
taken tc $S$RBERRA without urdating the
counters, as this functicn is gerfcrrmed
by the 3886 ERP, $S$ABERAN.

After the urdating, a test is made to
determine whether recording cn the reccrder
file is required. If this is nct so, exit
is taken to $$ABERRA. If reccrding is tc
ke perfcrmed, control is passed tc $S$ARERAU
(3211) or $S$ABERRK (other devices). This
is the case when the fcllowing ccnditicns
exist:

e The device is in diagnostic rcde and the
limit count is not yet reached.

e The device is in intensive ncde, the
error is initial, and limit ccunt nct
reached.

e A counter in the PUB2 takle is full.

In the first two cases, bit RECLCERR (X'40')
in RFFLAGS3 is set and the limrit ccunt is
reduced by one. In the third case, bit
RECLSG (X'20') is set.

If it is found that the device is in the
diagnostic or intensive mode and the record
limit has keen reached (equal tc zerc), the
device is reset to norral ncde.

This transient also sets the RFEXIT
field of RFTABLE, which will be vused later
to determine the exit from this cr
fcllcwing transients.

8. S$S$ABERRK builds the required unit check
conditicn or counter overflcw record
and resets the statistics in the PUBR2
takle. $S$ARERA6 adds the CS/VS device
class and type code to the reccrd.

$SARERAY4 builds the required reccrd when
the device in error is a 3211. Wwhen this
reccrd is handled, control is rassed nct tc
the ERP monitor $S$ABRERRA, kut tc the 3211
ERP transient $S$ABERRF.

Chargter 4: Reccvery Management Sugppcrt Reccrder

9. See itemrs 4 and 5. Tke nessage U4E10I
cannct ke printed at this stage.

10. $SABERRA is the ERP ncnitor. (See
Chart C2) contrcl is passed tc $$ABERRK
for the following errcr conditions:
errcr c¢n reccvery, device nct
cperational, program check cr
prctecticn check. Ir the case cf
progranr or protection check cr device
nct cperational, trke kits allcw ignore
and allcw retry cf ERCFLC (see item 1)
are set to zero.

Fcr cther errcor ccnditions, this transient
analyzes thke device type and exits tc the
prcrer ERF transient.

11. If the error is tc be retried cr
igncreé, ccntrcl is returned tc
resident routines. If the errcr still
persists after a specified numker cf
retries or is not tc ke retried cr
igncreé, exit is taker tc $S$ARERAL
(3211, 3504, 3505, 3525, and 3886, and
tare devices excert zU495) cr $$ARERRK
(unit record devices except 3211, 3504,
35¢5, 2525, and 3886).

Befcre rassing centrcl tc the sugerviscr cr
tc the ERF message writer, the 3€86 ERP
rhase $$ARERAN determines whether reccrding
is requirec¢. If this is the case, ccntrcl
is passed to $$ABERA4L. Ctherwise, control
is rassed directly tc the sugerviscr cr the
ERP message writer.

12. Except for the ccnditicns specified
kelcw, a unit check ccnditicr reccrd is
kuilt ky $SABERA4 cr Ly $S$ARERRK and
¢$ARERA6. The statistical data
counters in the FUE2 takle entry are
reset.

Fcxr the Mcdels 115 and 125 with nc RMSR
generated during systenr generaticn, nc
recording is perfcrmed. This phase exits
irmrediately tc the ERFP message writer.
This is also true for devices cn the Mcdel
125 reccrded ky hardware (CHAN=YES).

The message ccde is tested, and an
irmediate exit is taken tc the ERP message
writer (cr tc S$SARERRP when the device is a
3211) for the following ccdes:

X'08' - Interventicn required
X*'17' - File protect viclaticn
X'18' - Ccmmand reject

X'22' - Ballast cell

X'23' - BRlank strigp

X'24' - Prcgram check
X'25' - Frctection check
X'26' - Irvalid seek address

X'29' - Rackspace to 1lcad point
X'31' - LCevice nct creraticnal

X*'32' - Ncn-compatikle tape cn drive
X'34* - BRatch nurkering switch cff.
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Cn a Model 115 or 125 withcut RMSR, this
phase also exits immediately tc the ERF
message writer.

13. See iterms 4 and 5. The message U4E10I
cannot ke printed at this stage.

14. Ry inspecting the sense kytes, $SARERRF
first determines which type cf 3211
Miscellanecus Data Reccrding reccrd cr
records (type X'91') are tc ke kuilt by
this phase and $$ABERRC. It uses the
switches RFPLBR (kit 1), RFFCE (kit 2)
and RFUCE (kit 3) cof RFFIAGSY in
RFTABLE to register which reccrds are
to be prepared.

A Forms Control Buffer Off-Lcad reccrd
(RFFCB on) is required for the fcllowing
errcr conditions:

FCB parity check
Lcad check cn 'FCB Load' cormand
e TCata check with line positicn.

A Print Line Buffer / Check Read Buffer
Cff-ILoad reccrd (RFPLB on) is required for
the following error conditicnms:

motion
without line pcsiticn
with line pcsiticn and print

s Mechanical

e TCata check

e TCata check
check

e FLB parity check

e Coil protecticn check

¢ Hammer fire check.

A Universal Character Set Buffer Cff-Lcad
reccrd (RFUCE on) is required fcr the
follcwing error conditions:

¢ TIoad check cn 'UCSR Load' ccmmand
e Mechanical motion

e TPLata check without line gcsiticrm.
[ ]

Cata check
check
e UCB parity

with line positicn and print
check.

After the sense Lytes have keen inspected
and the RFFLAGSY4 flag kyte has keer
initialized, this flag byte is used to
determine which MDR records are tc ke kuilt
and written. The PLB/Check Read Ruffer
Off-Load and FCB Off-Lcad reccrds are kuilt
by $SABERRP. $$ARERRC builds the UCSB
Off-Load reccrds. Every time a reccrd is
corpleted, $$ABERALl is called tc agpend it
to the standard 24-kyte header and to
writer it on the recorder file.

To kuild the PLB record a Check Read
comrand is issuved to read check infcrmation
stored in each addressakle pcsiticn of the
PLB. Then a Read PLB command is issued to
read in data from the FLB. The check
infcrmation is scanned for error
conditions. A maximum of 1C characters, on

3

which a
saved.

ten PLIB
the FIP

Erint error check cccurred, are

The check infcrmaticr and the first
exrror positicns are ccntained in
reccxd (Figure Uz).

Tc kuilé the FCR reccrds, $SAEERRP first
issues a Ciagnostic Gate ccrrand, fcllcwed
ky a Check Read ccrrand, tc cktain the
eight kits of the Forms Ccntrcl Address
Register. If the FCAR is at pcsition 1,
the FCB record is kuilt and written in twc
garts (Figvre 43). They ccntain the FCAR
and the carriage codes oktained frcm the
FCE ky issuving the Read FCE ccrrand.

If the FCAR is nct at pcsiticn 1, the
Read FCB ccmmand is nct issued, tc avcid
nisalignmert cf the fcrms. Cnly cne FCB
record is kuilt and written. This reccrd
dces nct ccntain the carriage ccées (Figure
ug).
15. S$ABERRC kuilds (and $$ABRERAL writes)
the UCSER reccrd in three parts (Figure
41). They contain the ccntents cf the
Universal Character Set Ruffer,
cktained ky using the Read UCSE
ccrrarc. See alsc iters 4 ard 5. The
ressage U4E10I cannct ke printed at this
stage.

16. The 23211 ERP transiert S$$ABERRF uses
kit 4 (X'08') of RFFL2GS4 cf RFTARLE tc
indicate that the errcr is tc ke
ignored. When the 3211 MDR transients
have ccmpleted their wcrk this kit is
tested. When cn, exit is taken tc
residert rcutines. Wwhen cff, control
is passed to the ERP ressage writer.

NACHINE CHECK AND CHANNELI CHECK_ RECORDING

Reccrding cf these reccrds is rerfcrmed Ly
the R-transients $S$RAST01 and $S$SRAST08. As
this functicn is clcsely asscciated with
the machine check and channel check
reccvery function, the descrirticn is
included in "Chapter 3, Machine Check and
Channel Check Handlirg".

SVC_44 RECUESTED RECCRLOING_AND_ ENCUEUING
ANC LCECUEUING CF THE RECCRDER FILE

SVC 44 is vused for twc functicns:

¢ TcC write records cn the reccrcder file
from outside the A- or R-transient area.

¢ Tc enqueue or dequeue the reccrder file
fcr use ky EREP.

and Reccrding Transients
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Some phases (for example, $S$BCEEN,
$$BOPENLC, and $$BECJ7) use SVC 44 tc
request reccrding from cutside the A-
cr R-Transient Areas. When the
resident routine that prccesses the SvVC
44 request rasses contrcl tc $3SABERA3,
the follcwing interface exists:

The first fullword in the errcr queue
entry (kuilt for this request ky the
resident routine) contains the address
minus 4 cf the reccrd tc be written.
The next six bytes contain the
following interface infcrraticn:
length cf record tc be written, record
type code, the two reccrd-dererdent
switches (each one byte), and the
address cf the PIB of the requestor
(halfword). See also Figure 3, Format
cf Error Recovery BRlock and Errcr Cueue
Entry.

$SARERRA3 reads the Reccrder File
header record and determines whether
the reccrd passed to it will fit in the
file. If so, the standard 24-Lyte
header is kuilt and the data pcrticn is
appended to it. The reccrd is ncw
written cn the next availakle space in
the file, and the header reccrd is
updated and rewritten tc the file. If
the data portion ccnsists c¢f mcre than
176 bytes, only 176 are acttally
written. To write the reccrd SVC 76 is
used. If DCS/VS runs under VM/370,
VM/370 will take over and handle the
recording. If VM/370 is nct active,
SVC 76 has the same effect as SVC 15.
(See alsc "A- and R-transient
Superviscr Calls" in "Charpter 1,
Introduction.")

This rhase normally returns contrcl
to the resident routines. Fcr the
following conditions, ccntrcl is first
rassed tc S$S$ABERA2 to write a message
on SYSLCG:

e I/0O-error while accessing the
recorder file
e Recorder file is full

e Last track of the reccrder file is
being used.

If the recorder file is not cren and
ready or is keing accessed ky EREP,
exit is taken withcut recording.

The four-kyte interface area is set
vp ky the user kefcre issuing the SvC,
and is saved in the second fullword of
the errcr queue entry ky the resident
SVC 44 routine.

Upcn return of ccntrcl, the user ray
inspect the third kyte cf his interface
area, which has keen set up ky $$ARERA3
as a flagkyte:

Bit C X'80'
Bit 1 X'40°'

- Oreraticn ccrnplete

- I/C exrcr while
accessing the reccrder
file

Bit 2 X'20' - SVC issued kefcre the

file was cgened, or

while EREF accesses the

file (see belcw).

2. To prevent RMSR ($S$AEERA1 and $$ABERA3)
frcm accessing the reccrder file while
EREP is processing it, EREF requests
enqueuving cf the file via SVC 44. When
this is the case, the seccnd Lkyte of
the fcur-kyte interface area (see
above) contains X'C5' (enqueue) cr
X'C4* (dequeue). Engueuing ccnsists cf
rosting kit 2 (X'20') in RFFLAGS2 in
the RFTIABLE. It alsc invclves stcring
the key cf the partiticn in which EREE
is running.

ETAM_RECCRLCING (S$$ABERAS)

A BTAM channel arpendage rcutine may return
tc the I/C interrupt handler with a
recording request. When the reqrest is
serviced, control is passed directly tc
¢$APERAS.

A BTIAM (tyre 2, key X'34') I/O Cevice
reccrd is to ke kuilt. The first eight
kytes cf the errcr queve entry ccntain the
fcllcwing information: flags, transmissicn
ccunt, errxcr ccunt, device tyre (cne Lyte
each) and the terrminal nare (fcur kytes).
See alsc Figure 3, Fcrrmat cf Errcr Reccvery
Blcck and Error Queue entry. S$S$SARERAS
rasses ccrtrcl tc $SARERA1 tc add the
standard header and write the reccrd.
$$ARERA]1 returns ccntrcl tc the superviscr
(igncre exit).
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r=—-=- ————-T ——Tm—mm———— B ettt ittt 1
| Deciral | | Byte |

| Pisplacement | Lakel | Length | LCescrigticr

b S - ittt i
| | RFTARBLE | | Label of Starting Address |
| 0 |RFFLAGS1| 1 | Bit 0: 1=File full |
| | | | 1: 1=RLCE ortion included |
| | | | 2: 1=Iritial IFL |
| ] | | 3: Reserved |
] | | | 4: 1=File is tc ke created |
| | | | 5: 1=File has Lkeen created |
| | | | 6: Reserved |
| | | | 7: 1=File cpen and ready |
| | | I |
| 1 | RFFLAGS2| 1 | Bit 0: 1=File full nessage request |
| | | | 1: 1=Last track message request |
| | | | 2: 1=I/C error message request |
| | | | 3: 1=Data lcst message request |
| | | | 4: 1=EVA message request |
| | | | 5: 1=File cwned ky RTA reccrder |
| | | | 6: 1=File cwned ky PTA reccrder |
| | | | 7: 1=File keing accessed ky EREF|
| | | | |
| 2 |RFFLAGS 3| 1 | Bit 0: 1=Last track nessage issued |
| | [ [ once |
| | | | 1: 1=Errxcr is tc ke reccrded |
| | | | 2: 1=Shcrt form record request |
| | | | 3: 1=Irdividual reccrds fcr |
| | | | unlakeled tares |
| | | | 4. Reserved |
| | | | 5: Reserved |
| | | | 6: 1=Exit tc $$BCMTO05 indicatcr |
| | | | fcr $$BCPEN |
| | | ] 7: 1=Exit tc $$ECMTO01 indicatcr |
| | | | fcr $SBCPEN |
| | ] i |
| 3 | RFFLAGSU | 1 | Work area switches for

| | | | varicus transients including |
| | [ | BETAN |
| | | | Bit 0: 1=muvltiple reccrds required |
| | | | (3211 recoxrding) |
| | | | 1: 1=PLE reccrd required (2211 |
| | I | rec.) |
| | | | 2: 1=FCB reccrd required (3211 |
| | [ | rec.) |
| | | | 3: 1=UCE reccrd required (3211 |
l | | l rec.) [
| | | | 4: 1=igncre exit requested (3211}
| | | I rec.) |
| | | | 5: nct used |
| | | | 6: nct used |
| | | | 7: 1=reccrd nct written |
[ | | | |
| 4 |RFFLAGSS| 1 | Reserved |
| | | | |
| 5 |RFNOFN | 1 | N of N reccrds (lcw crder 4 kits |
| | | | contain the numker of records tc ke |
| | | | reccrded and high crder U4 kits |
| | | | contain the numker of the record |
| | | | being prccessed) |
| R iy L ———-l - - e e e o e e e e d
Figure 18. Recorder File Takle (RFTABLE) (Part 1 of 2)
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*TwCc Lytes are generated fcr each PUB2 entry in the syster.
26 for using the PUB2 Index Takle to access the FUB2 entries.

ittt B T
| Ceciral | |
| Displacement | Lakel |
e  — t
| 6 |RFRECTYP |
| | I
I 7 |RFREL |
I I I
| 8 |RFRDSW1 |
| | I
| 9 |RFRDSW2 |
| I [
| 10 |RFEXIT |
| I [
| 12 | RFMCCNST |
| | |
| 14 | RFDCCNST |
| I I
| 16 | RFOCCNST |
| I

| 18 |RFRECLEN |
| | |
| 20 |RFTIMEA |
| | I
| 24 |RFRECALR |
[ | |
I 28 |RFSEEK |
I | I
| 35 |RFEREPK |
I I I
| 36 |RFHDRCH |
| | I
| 40 |RFCHMAE |
I | I
| 41 |RFCHIDC |
S 1
| End of takle for Model
pommmm e T
I | I
I 4y | RFEVARTH|
|

| 45 | RFEVAWTH|
|

| 46 | RFP2ENTL]
| | |
] 48 |RFP2ENT |
| | I
| 52 | RFP2ITAB|
s B S 1
i

|

I

P
Length | Cescrigpticn
T Reccra tyre ceae T
1 1 DCS/VS IC-Releacse level ccde
1 = Reccrd deperdent switch 1
1 = Reccrd dererdent switch 2
2 1 Exit prhase rame cr exit address
2 ‘ Multiplier fcr track kalance
p } Diviscr fcr track kalance
2 a Cverhead fcr track kalance
2 % Length cf reccrd
y 1 Address cf RMSR time entry
4 ‘ Address cf reccrd
7 % Wcrk area fcr seek accéress (BRCCHHR)
1 % Key cf EREP rpartiticr
4 % SYSREC cylirdershead
1 % Map cf surpcrted charrels
3 l Channel IC ccdes
115/125 without RMSR
________ e e
1 : EVA read threshcld
1 ; EVA write threshold
2 } Length cf PUR2 Entry Area
4 : Address cf FUR2 Entry Area
I
I

PUB2 Index Takle
________ U

See Figure

|Bytes 100-103 (X'6u4'-'67') cf the system cormunication region (SYSCCM)

|centain the address of the Reccrder File Takle.

Iakel RFTARELE

identifies the first Lkyte cf the table.

I
b e

Figure 18.

Recorder File Table (RFTABRLE) (Fart 2 of 2)
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PUB2 ENTRY ADDRESSING

RF TABLE

SYSCOM \
) )
i\ f
+100 - :m
PUBTAB
+46
Length of PUB2 AREA
—* A device PUB +48
I Address of PUB2 AREA
2353

| 1
| !
i !

|

!
|
:;F:::ZZ:::;_T\ r}:_ngx

PUB2 INDEX TABLE

2 bytes entries giving the
displacement from the be-
ginning of the PUB2 AREA

D) R, S

PUB2 AREA

How to find the PUB2 entry for a device: l

Subtract from the address of the device
PUB, the PUB Table start address and

divide the result by 4.

Find in the RF Table at displacement 52
(X’34’) the PUB2 Index Table.

Use the result from(T)as a displacement
into the PUB2 Index Table. This will give §\_/—_j

you the two bytes index (i.e. displacement)
of the PUB2 entry of the device PUB.

7/

Find in the RF Table at displacement 48

(X’30’) the address of the PUB2 AREA.

Use the value from(3Jas a displacement
in the PUB2 AREA.

See PUB2 for the format of
the entries for the various
device types

Note: PUB2AREA is not generated for Model 115,125 without RMSR

support

Figure 19. Accessing the PUB2 Takle (PUR2ARER)



| Total length 1
L

—————— e ———— e ot e i o e e

*This kit is alsoc set (during IFL) tc indicate hardware reccrding fcr
the device cn the Model 115/125.

Figure 20. PUB2 Takle Entry Fcrrat for Unit Reccrd and Unsupported

Cevices
r——=-- T ———yo———————- - - —-——
| Ceciral | Byte |
| Cisplacerent | Length | Cescription
fommmmmm oo R frmm o e Geeant T
| 0 | 3 | Usage Ccrnt (nurker cf ncn-ERF SICs)
| | |
| 3 | 1 | Flag Byte
| | | Bit 0: 1=Device in intensive mode
| | | 1l: 1=Device in diagncstic mcde
| | | 2: 1=No reccrding rocde
| | | 3: 1=Call statistics transient 2
| | | 4: 1=Use PUE2 namre ccrpletion field
| | | 5: 1=Vclume cpered cr this device
| | | 6,7 Reserved
| | |
| 4 | 1 | CE rcde limit byte
| | |
| 5 | 1 | CE wmcde kytersbit mask
| | |
| 6 | 20 | Statistical data ccunters
I, _____________ L N R, e e e o e e e 2 e e ol o . e o e o s e 2 o

Figure 21. ©PUB2 Takle Entry Fcrmat for 3886 Crtical Character Reader

Chapter 4: Recovery Nanagement Support Reccrder (RMSR)

-

i Sttt 1

r T
| Cecimal | Byte |
| Cisplacement | Length | Cescrirticn
ettty e et 1
| 0 | 3 | Usage Ccunt (numker cf ncn-EREF SICs)
| I |
| 3 | 1 | Flag RByte
| | | Bit (: 1=Device in intensive rode
| | | 1: 1=Device in diagncstic mode
| | | 2: 1=Nc reccrding mcdex*
| | | 3: 1=Call statistics transient 2
| | | 4: 1=Use PUE2 name ccrnpleticn field
| | | 5: 1=Volurme crened cn this device
| | | €,7 Reserved
| | |
| 4 | 1 | CE ncde limit kyte
| | |
| 5 | 1 | CE mcde kyteskit mask
I I |
| 6 | 6 | Statistical data ccurters
i, 1 1 - - ——
2

B e s o —— — — —— ——— — — —— — ——n, T—
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e T B e ittt 1
| Ceciral | Byte | |
| Cisplacement | Length | Cescripticn |
e fommm o T 1
i 0 i 3 i Usage Ccunt (nurmker cf ncn-EREP S1ICS) i
| | [ |
| 3 | 1 | Flag Byte |
| | | Bit 0: 1=Device in intensive rode

| | | 1: 1=Device in diagncstic rcde |
| | | 2: 1=No reccrding mcde

| | | 3: 1=Call statistics transient 2 |
| | ] 4: 1=Use PUE2 name ccrpletion field |
| | | £: 1=vVclure crered cr this device |
| | | 6,7 Reserved |
| | I |
| 4 | 1 | CE wcde limit kyte

I | | I
| 5 | 1 | CE rcde kytesbit mask |
I [ | |
i 6 | 8 | Statistical data ccunters i
| | | |
| 14 | 1 | Bits 0-5: Reserved |
| | | €: 1l=System file crerec¢ ky Jck Ccntrcl|
| | | 7: 1l=Syster file orened ky Prcklenm |
| | | Prcgran |
| | | [
| 15 | 1 | Reserved |
pom e L U {
| Tctal length 26 |
b e e e e e e e e e e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e J

Figure 22. FUB2 Takle Entry Fcrmat for 3540 Diskette
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S —— T-—————-- 5 bttt 1
| Ceciral | Byte | |
| Cisplacement | Length | Cescrigpticn

pm—m—— e o e e e 1
| 0 | 3 | Usage Ccunt (numker cf ncn-ERF SICs)

| | | |
| 3 | 1 | Flag Eyte |
| | | Bit C: 1=Device in intersive node

| | | 1: 1=Device in diagncstic mode |
| | | 2: 1=Nc reccrdirg nccex* |
| | | 3: 1=Call statistics transient 2 |
| | | 4: 1=Use PUE2 narme clrnpleticn field |
| | | 5: 1=Volure cpened cn this device |
| | | €,7 Reserved |
| | [ |
| 4 | 1 | CE mcde limit Lyte |
| | | |
| 5 | 1 | CE mcde Lkyteskit rask |
| | [ |
| <] | 1 | Flag kyte |
| | | Bit 0: 1=Soft DASC error is queued |
| | | 1: 1=ERP requests lcgging cf erzxcr |
| | | 2-7 Reserved |
| | | |
| 7 | 2 | Reserved |
| | | |
| 9 | 1 | Physical rocdule identifier |
| | | |
| 10 | 6 | Vclure serial nurker |
] | | |
| 16 | 8 | Statistical data counters |
S S, U 4
|End DASD except 3330: Total length 24 |
pom e mm oo s o i
| 24 | 8 |Additicnal statistical data ccunters

| | | (2230 crly) |
SN e P —_— i
|End 3330: Total length 32 |
L e e e e e e e e e e e e e e e e e e e e e et e e e e e 2 e e e o e e e e e e e e o e e e e 1

*This kit is alsc set (during IFL) tc indicate hardware reccrding fcr tkte
device cn the Ncdel 115/125.

Figure 23. ©FPUBR2 Takle Entry Fcrmat for LCASC
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r . T B 1
| Decimal | Byte | |
| Displacement | Length | Cescrirticn |
t --——-1 R 1
i V] i 3 j Usage Cccunt (numkter cf ncn-ERFE SICs)

| | | I
| 3 | 1 | Flag Byte |
| | | Bit C: 1=Device in intensive ncde |
| | | 1: 1=Device in diagncstic mode |
| | | Z2: 1=Nc reccrdirg mcde |
| | | 3: 1=Call statistics transient 2 |
| | | 4: 1=Use PUE2 name ccrnpleticn field |
| | | 5: 1=Volurme cgened cn this device |
| | | €,7 Reserved |
| | | [
| 4 | 1 | CE ncde limit kyte |
| | I |
| 5 | 1 | CE mcde kyterskit nask |
| | | |
| 6 | 2 | Name cf ERP that wants ccntrcl |
| | I |
| 8 | 1 | Flag kyte 1 |
| | | Bit O: Reserved |
| | ] 1: 1=Unsclicited interrurt |
| | | 2: 1=ERF is in contrcl |
i i i 3: 1=ERF reguests rercsiticning |
| | | 4: 1=Use original TIE Ltyte |
| | | C=Use crpcsite TIE kyte |
| | | 5: 1=Intercert next E£IC request

i | ] €: 1=ERF read cppcsite request |
| | | 7: 1=Restart user's CCW chain |
| | | |
| 9 | 1 | Flag kyte 2 |
| | | Bit C: 1ILast ERP cperaticr was ERG |
| | | 1: Last ERP creraticn was repcsition |
| | | 2: Clearer acticn ir grcgress |
| | | 3: Rread Crpcsite Reccvery in rprcgress)|
| | | 4: Message stcred in F2CRGTIE |
| | | 5: Error cn attempt tc recover Lty |
| | | repcsiticning |
| | | 6: LCata check after ERP in ccntrol |
| | | 7: Reserved |
| | | I
| 10 | 1 | Flag kyte 3 |
| | | Bit C: Failing CCw is Write or Contrcl |
| | | Ccnmand |
| | | 1: User reading kackwards |
| | | 2: Read Cppcsite Reccvery (RCR) |
| | | 3: Maximum RCR retries |
i i i 4: cCorrard chaining RCR |
| | | 5: ROR suprressed inccrrect length |
| | | €,7 Reserved |
| | | i
| 11 | 1 | Tenpcrary read ccurt |
| | | |
| 12 | 1 | Tempcrary write ccunt |
| | | |
| 13 | 1 | Ncise reccrd ccunt |
] | | |
| 14 | 2 | Erase gag count |
| | | |
| 16 | 2 | Clearer acticn ccunt |
. e e e e 2 e e e e e e e e e 1
Figure 24. ©PUR2 Takle Entry Fcrrmat for Tapes (Fart 1 of 2)



T To—o—ose-s === TS s o s s s s 1
| Ceciral | Byte | |
| Cisplacement | Length | Cescrirticn |
- | fommemmeee - —mmmem ]
| 18 | 1 | Perranent read errors count |
| | | |
| 19 | 1 | Ferrmanent write errors ccunt |
| | | |
| 20 | 1 | TIE criginal directicn |
| | I |
| 21 | 1 | TIE cppcsite directicn |
| I | I
| 22 | 1 | ERF ccunter 0 |
| | | |
| 23 | 1 | ERF ccunter 1 |
I | | |
| 24 | 8 | ERF wcrk area |
I | | |
| 32 | 6 | Tape serial number |
i i i |
| 38 | 2 | Blcck length |
| | | |
| 40 | 4 | RCR ccrrmand address frcm CSW |
I I | [
| 4y | 2 | RCR residual count frcmr CSw |
| I | |
| 46 | 2 | Reserved |
pommmmmommmee- oo e e e 1
| u8 | 10 | 24CO0-series statistical data ccunter area
| I | |
| 58 | 2 | Reserved |
S S S e i
i End 2400-series: Total length 60 |
e R e e e .
| 48 | 20 | 3410/342C statistical data ccurter area

______________ e )
| End 3410/3420: Total length 68 |
b e e e J

Figure 24. FUR2 Takle Entry Fcrrat for Tapes (Fart 2 cf 2)
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r T T T T T T T T T T ST T T T S e e e —— o —— - 1
| Cecimal | | |
| Cisplacement | Byte Length | Ccntents/Descripticn
b= T I
1o 0 H i { X°34* - Tyre 2 I/C Cevice Reccrd. See kyte 3 for Unit|
| | Check 1I4. I
} } 1 | 1 | E'001xxxxx' - LCS/Release Level. X'2z2' is LOS/Release]|
I | ! 28. I
! | 2 | 1 | B'00C00000"' - Reccrd Irderendent Switches.
[ | | Bit 0=0: Nc more records tc fcllcw.
| | | | Bit 4=0: Time fielc¢ is in timer urnits.
| | 3 ] 1 | X'00' - Record Dependent Switches. X'00'=Unit Check |
1 | | | Ccnditicn Reccrd. |
| | 4,5 | 2 | X'0000' - Reserved Reccrd Dependent Switches. |
|H| 6 | 1 | X'11' - Reccrd Nc. cf Tctal Reccrds (1 cf 1).
|E| 7 | 1 | X'00' - Reserved. |
Py 8-11 I 4 | X'OOYYCDDF' - Cate. i
|D| 12-15 | 4 | X'xxxxxxxx' - Timer Units. |
|E| 16 | 1 | X'00' - Reserved. |
IR| 17-19 | 2 | X'xxxxxx' - CPU Serial Number. |
|1 20,22 [ | |
(| 20,21 | 2 | X'xxxx' - CPU id. |
|1 22,23 | 2 | X'00C0"' - MCEL Iength. |
pod oo prmm e o o 1
| 24-31 | 8 | Jok 1d. |
| 32-3¢ | 8 | Failing CCW. |
| 4o-47 | 8 | CSW. |
| 48 | 1 | X'02' - Nurker cf Ccukle Wcrds cf Cevice Dependent |
| | | Data. |
| 49-51 | 3 | X*'00xxxx' - Failing CUA. |
| 52-55 | 4 | X'xxxxxxxx' - Cevice Tyrpe |
| I | 52,53: D[CS PUR Lkytes 4 and 5 |
| | | 54,55: C8 device class and tyre |
| 56 | 1 | X'00' - Length (in kytes) cf Statistical Data Ccunter |
| | | Area. |
| 57-59 ] 3 | X'00C000* - Fhysical CUA.
| 60,61 | 2 | X°'0000' - Nurker of I/C Retries.
| 62,63 | 2 | X'0002' - Nurmker cf Serse Rytes.
| 64,65 | 2 | Start I/0O Count. |
| 66 | 1 | Tempcrary Ccunter. |
| 67 | 1 | X'xx' - Mask Byte. |
| 68 | 1 | TP Ccde (Failirng). |
| 69 | 1 | TP Ccde (Criginal). |
| 70 | 1 | Flags. |
| 71 | 1 | 2740-2. |
| 72-79 | 8 | Terminal Nare. |
| 80 | 1 | Sense (Failirg) - Senses/Status Byte 1 fcr 3270 Rerncte.|
| 81 | 1 | Sense (Original) - Sense/Status Byte 0 fcr 3270
| | | Rerrcte. |
| 82-85 I u I X'00xxxxxx' - SIC Ccunt Since last Reccrd.
b e i A J

Figure 25. Unit Check Conditicn Record Forrmat cn IJSYSRC for 1030, 1050, 1060, 21130,
115a, 2020, 2260, 2701, 27C2, 2703, 2740, 2760, 2780, z8u48, 2972, 2270, 7770,
83R3, TWX33, and WITIA
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[~———————————————— 8 B Sttt B ittt 1
| Cecimal | | |
| Cisplacerent | Byte Length | Contents/Descriptiocn

I Fommmmmm oo e
| 0 | 1 | X'34' - Type 2 I/C Device Reccrd. See displacerent 3 |
|| | | fcr specific record tyre. |
1 | 1 | 1 | E'001xxxxx' - LCCS/Release Level. X'22' is DOS/Release]|
I | | 28. |
(I 2 | 1 | E'00C00000' - Reccrd Irderendent Switches. |
(| | | Bit 0=0: Nc more records to follcw. |
|| | | Bit 4=0: Time fielé¢ is in timer units. |
| | 3 | 1 | X'xx - Record Type. (Record Dependent Switches). |
(B | | X'80': TCevice ECLC Kkeccrd. |
|| | | X'40': Ccunter Cverflow Record. |
| | | | X'02': SVC-Requested Reccrd. |
18| 4,5 | 2 | X'0000' - Reserved Reccrd Dependent Switches.

|E] 6 | 1 | X'11*' - Reccrd Nc. cf Tctal Reccrds (1 cf 1). |
12| 7 | 1 | X*'00' - Reserved. |
1D 8-11 | 4 | X'O0YYCDDF' - LCate. |
|E| 12-15 | 4 | X'xxxxxxxx' - Timer Units. i
IR} 16 | 1 | X'00' - Reserved. |
(| 17-19 | 3 | X'xxxxxx' - CPU Serial Nurker. |
| | 20,21 | 2 | X'xxxx' - CPU id. |
(B 22,23 | 2 | MCEL Length (X'0C00"). |
podommm oo e -m-- e 4
| 24-31 | 8 | Jcb Id Field (8 kytes cf X'00'). |
| 32-39 | 8 | Failing CCW Field (8 Lytes of X'00').

| 40-47 | 8 | CSW Field (8 Lkytes cf X'00'). |
| 48 ] 1 | X'02' - Nurker of Doukle Words of Cevice Derendent |
| | | Data. |
| 49-51 | 3 | X'00xxxx' - Failing CUA. |
| 52-55 | 4 | X'xxxxxxxx' - LCevice Tyge |
| | | 52,53: DCS PUB kytes 4 and 5 |
| | | 54,55: CS& device class and tyge |
| 56 | 1 | X'00' - Length of Statistical Cata Ccunter Area in |
| I | Bytes. |
| 57-59 | 3 | Physical CUA Field (X'C00000°' supplied). |
| 60,61 | 2 | Number cf I/C Retries. |
| 62,63 | 2 | X'0002' - Nurker of Sense Bytes. |
| 64,65 | 2 | Start I/C Ccunt. |
| 66 | 1 | Tempcrary Counter. |
| 67 | 1 | Mask Field (X'00"). |
| 68 | 1 | X'00' - TP Ccde (Failing) Field. |
| 69 | 1 | X'00' - TP Ccde (Origiral) Field. |
| 70 | 1 | X'00' - Flags. |
[ 71 | 1 | X'00' - 2740-2. |
| 72-79 | 8 | Terminal Name Field (8 bytes of X'C0").

| 80 | 1 | X'00' - Sense (Failing) Field.

| 81 | 1 | X'00' - Sense (Criginal) Field. |
i 82-85 | 4 | X'00xxxxxx' - SIC Count Since last Reccrd. i
b e K S Lo ————— e ————————— 4

Figure 26. Counter Cverflcw, Cevice ECD, and SVC-Requested Reccrd Fcrmats on IJSYSRC for
1030, 1050, 106C, 113¢, 115a, 2020, 2260, 27C1, 2702, z7C3, 2740, 2760, 2780,
2848, 2972, 3270, 7770, 83EB3, Twx33, and WITA

Charter U4: Recovery Management Support Reccrder (RMSR) 1C9
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| Cecimal | |

| Cisplacement | Byte Length | Ccntents/Descripticn
i — it + - mmmmmm— oo
|| 0 | 1 | X'30* - Tyre 1 I/0 Cevice Reccrd. See Lkyte
[ | | Check 1Id.

I 1 | 1 | B*001xxxxx"' - CCS/Release Level. X'Zzz'

| I I 28.

| | 2 | 1 | E*00C00000' - Reccrd Irderendent Switches.
|| | | Bit 0=0: Nc more reccrds to fcllcw.

| 1 | | Bit 4=0: Time fielé is in timer

(| 3 | 1 | X'00' - Record Dependent Switches.

|1 | ] Ccnditicn Reccxd.

|H| 4,5 | 2 | X*0000' - Reserved Reccrd Dependent Switches.
|E| 6 | 1 | X*'11*' - Reccrd Nc. cf Tctal Reccrds

(Y] 7 | 1 | X'00' - Reserved.

|D] 8-11 | 4 | X*00YYCDDF' - Cate.

|E| 12-15 | 4 | X"xxxxxxxx® - Timer Units.

|R| 16 | 1 | X'00' - Reserved.

|| 17-19 | 3 | X'xxxxxx' - CPU Serial Nurker.

[ 20,21 | 2 | X'xxxx' - CPU id.

I 22,23 ] 2 | MCEL Length (X°0000°).

p-4 s e o e
| 24-31 | 8 | deb 14

| 32-39 | 8 | Failing CCW.

I 40-47 | 8 | csw.

| us | 1 | X'03' - Numker of Doukle Words of Cevice Degendent
| | | Data.

| 49-51 | 3 | X'00xxxx' - Failing CUA.

| 52-55 ] 4 | X'xxxxxxxx' - Cevice Tyge

| | | 52,53: DCS PUB kytes 4 and 5

| | | 54,55: CE& device class andé tyge

| 56 | 1 | X'0A' - Length (in kytes) of Statistical Data Counter
| | | Area.

| 57-59 | 3 | X'000000' - Fhysical CUA Field.

| 60,61 | 2 | Nurmber cf I/C Retries.

| 62,63 | 2 | X'0006' - Nurnker of Sense Bytes.

i 64-69 i 6 | vclune Serial Nunker.

| 70,71 | 2 | Elock Length.

| 72-175 | 4 | Reserved (4 kytes cf x'00').

| 76 | 1 | Tempcrary Reads Counter.

| 77 | 1 | Terpcrary Writes Ccunter.

| 78,79 | 2 | sStart I/O Count for vclume.

| 80 | 1 | Fermanent Reads Ccunter.

| 81 | 1 | Permanent Writes Counter.

| 82 | 1 | Ncise Blccks Ccunter.

| 83 | 1 | Mode Set Ccunt.

| 84,85 | 2 | Erase Gap Ccunt.

| 86,87 | 2 | Cleaner Acticn Ccunt.

| 88-97 | 10 | Statistical LCata Ccunter Area.

| | | Byte 0 - Reserved.

| | | 1 - Ncise

| | | 2 - Read/Write VRC

| | | 3 - MTE/LRCR

| | | 4 - ELCC/CRC

| | | 5 - ENV/CRC

| | | 6 - kits 0-3: Overrun

| | | 4-7: Skew

| | | 7 - Bits 0-3: C-Compare

| | | 4-7: Reserved

| | | 8 - Nct applicakle

| | | 9 - Nct arplicakle

| 98-103 | 6 | Sense byte data

L P L ——— e e e e e e e e e e e e e e e e o e 2 e e o e . e o e o S e 7 - o
Figure 27. Unit Check Conditicn Reccrd Format fcr 2400T¢ cn IJSYSRC

11¢ DOCS/VS Erroxr Recovery and Reccrding Transients
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ez

Cecimal
Cisplacerment

MNhNWREERFRPFPND

56

57-59
60,61
62,63
64-69
70,71
72-75

77
78,79

b e e e —_———————————————————————————— o

= w = 0 o

[N

NRFRPRPEDONNDW

T
l

I

4

| X*'30' - Typre 1 I/0 Device Record. Reccrd Cerendent
| Switch Byte (displacement 3) identifies the
| particular record tyre.

| E'001xxxxx' - CCS/Release Level. X'z2' is DCS/Release
| 28.

| E'00C00000' - Reccrd Irderendent Switches.
| Bit 0=0: Nc nore records to fcllcw.

| 4=0: Time fielé is in timer vunits.
|

I

|

|

I

I

|

|

I

|

I

|

[

I

>

'xx"' - Record Dependent Switches.

X'80' - Cevice ECC Reccrd

X'40"' - Ccunter Cverflow Record

X*'04*' - Vclume Cismcunt Reccrd

X'02' - SvC-Requested Record
*0000' - Reserved Reccrd Derendent Switches.
'11' - Record Nc. of Total Reccrds (1 of 1).
'00' - Reserved.
'00YYDDDF' - Date.
'XXXXXXXX' - Timer Urits.
'00' - Reserved.
'XXXXXX' - CFU Serial Nurker.

X'xxxx"' - CPU id.

MCEL Length (X'Q0000').
| Job Id (Counter Cverflcw only, else zercs).
| Failing CCW (Ccunter Cverflow cnly, €lse zercs).
| CSW (Counter Cverflow cnly, else zercs).
| X'03' - Nurkexr cf Ccukle Wcrds cf Cevice Derendent
| Data.
| X'00xxxx' - Failing CUA.
| X'xxxxxxxx' - LCevice Tyre
| 52,53: ©DCS PUB kytes 4 and 5
| 54,55: OS device class and type
| X'0A' - Length (kytes) cf Statistical Data Ccunter
| Area.

| X*00C000' - Fhysical CUA Field.
|

|
|

|
I

|
|

|
1

X
X
X
X
X
X
X

X'0000' - Nurker of I/C Retries Field.
X'00C6' - Nurnker cf Sense Rytes.
Volume Serial Nurmber.

Blcck lLergth.

X*'00000000*' - Reserved.

Terpcrary Reads Ccunt.

Tempcrary Writes Count.

Start I/C Ccunt fcr Vclure.

e e e e e e e e e e e e e e e e s e e e s . S T — — —— q— — ——— — . o . S s . . .

Figure 28. Counter Cverflow, Vclume Dismount, Cevice ECLC, and SVC-Requested Reccrd
Forrats on IJSYSRC fcr 2400T9 (Part 1 cf 2)

Ch

arter U4: Recovery Managerment Support Reccrder (RMSR) 111
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| Cecimal | |

| TCisplacement | Byte Length | Ccnternts/Descripticn
frmmmmm e mm e T oo
| 80 | 1 | Permanent Reads Count.

| 81 | 1 | Fermanent Writes Ccunt.

| 82 | 1 | Noise Blccks Ccunt.

| 83 | 1 | Mcde Set Ccunt.

| 84,85 | 2 | Erase Gaps Ccunt.

| 86, 87 | 2 | Cleaner Acticns Ccunt.

| 88-97 | 10 | Statistical Cata Counter Area.

| | | Byte 0 - Reserved

| | | 1 - Ncise

| | | 2 - Read/Write VRC

| | | 3 - MTIE/LRCR

| | [ 4 - ECC/CRC

| | | 5 - ENV/CRC

| | | 6 - Eits 0-3: Cverrun

| | | 4-7: Skew

| | | 7 - Eits 0-3: C-Ccmpare

| | | 4-7: Reserved

| | | 8,9 - Nct agplicakle

| 98-103 | 6 | Sense Byte Data

b e i SR e e

Figure 28. Counter Overflcw, Vclume Dismount, Cevice ECC, and SVC-Requested Reccrd
Formats on IJSYSRC fcxr 240CT9 (FPart 2 cf 2)

112 DOS/VS Error Recovery and Reccrding Transients



Cecimal
LCisplacement

0 1

1 1

[

NN WREERPN

NN W

ONNRPRERPNNRPRENO

N

108-131

b e e e e e e e e ————————————————————— e

Figure 29.

Charter U4: Recovery Managerent Surport Reccrder (RMSR)

Byte Length |

Check 1Id.

E'001xxxxx - LCCS/Release Level.
28.

B'00000000' - Reccrd Inderendent Switches.
Bit 0=0: Nc more records to follcw.
Bit 4=0: Time fielé is in Timer Units.

X'00' - Record Dependent Switches. X'00'
Ccnditicn Reccrd.

X*'0000' - Reserved Reccrd Dependent Switches.

X*'11' - Reccrd Nc. cf Tctal Reccrds (1 cf 1).

X'00*' - Reserved.

X'00YYCDLCF' - LCate.

X'XXXXXXXX' - Tirer Units.

X'00' - Reserved.

X'xxxXxXxx' - CPU Serial Nurber.

X'xxxx' - CPU id.

X'0000' - MCEL ILength.

Jcb Id.

Failing CCW.

CSW.

X'03' - Nurker of Doukle Words of Cevice Derendent
Data.

X'00xxxx' - Failing CUA.

X'XXXXXXXX' - LCevice Tyge
52,53: DCS PUB kytes 4 and 5
54,55: Ct& device class and tyre

X'14* - Byte Length cof Statistical Data Counter Area.

X'00C000' - Fhysical CUA.

Number of I/C Retries.

X'0018' - Nunker cf Sense Bytes.

Unit Check

Vclume Serial Nunker.

Block Length.

X'00000000*' - Reserved.

Tempcrary Reads Count.

Terpcrary Writes Count.

Start I/C Ccunt fcr Vclurme.

FPermanent Reads Count.

Fermanent Writes Ccunt.

Noise Blocks Ccunt.

Mcde Set Ccunt.

Erase Gaps Ccunt.

Cleaner Acticns Count.

Statistical Cata Counter Area (See Part 2 cf this
figure fcr use).

Sense Byte data.

Unit Check Condition Record Format fcr 3420 cn IJSYSRC (Part 1 of 2)

113
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Bytes 88-107 Statistical Cata Ccunter Area Usage

I

| r——- - o m—m e me o -—=- 1
| | Retrieved |
| |Disgl into Bits frcr Sense |
| |Counter Area Used Byte, Bit(s) Type of Ccunt

| p--m- - oo o 1
] | 0 none -——— Spare Lkyte |
| | 1 0-7 1,0 Noise |
| | 2 c-7 3,0 Read Write VRC |
| | 3 0-7 3,1 MTE/LRCR |
| ] 4 c-7 3,3 EDC/CRC |
| | 5 0-17 3,4 ENV CHK/VRC |
| | 6 c-3 0,5 Cverrun |
| | 4-7 3,2 Skew |
| | 7 Cc-3 3,7 C-Ccngare |
| | 4-7 4,3 Write Trigger VRC |
i | 8 0 5,3 PE Id Burst Check |
| | 1-6 Mask Bit Exransion |
| | 7 Parity |
| | 9 0-7 2,0-7 Track in Errcr MNask |
| | Rits |
| | 10 0-3 5,2 Write Tape Mark Check |
| | 4-7 5,4 Start Read Check

| | 11 0-3 5,5 Partial Reccrd

| | 4-7 5,6 Excessive Pcstankle |
| i 12 0-3 8,0 IBG Dror while Writingj
| | u-7 8,1 Feed Thrcugk Check |
| | 13 0-3 Spare |
| | 4-7 8,3 Farly Begin Read BRack |
| | Check |
| | 14 Cc-3 8,u Farly End Read Rack |
| | Check |
| | 4-7 8,5 Slow Begin Read Back |
| | Check |
| | 15 c-3 8,6 Slow End Read Rack |
| | Check |
i | 4-7 8,7 Velccity Retry

| | 16 0-3 Scare |
| | 4-7 9,1 Velccity Change During|
| | Write |
| | 17 ncne ———— Spare Lyte |
| | 18 0-7 3,6 Rackward

| | 19 c-3 0,2 Bus Cut Check

| | 4-7 4,0 ALU Hardware Error |

| SN - - o e 4 20 o 2 2 2 2 e o S e e e e

Figure 29. Unit Check Condition Record Format fcr 3420 cn IJSYSRC (Fart 2 of 2)
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| Cecimal | |

| TCisplacement | Byte Length | Contents/Descripticn

G T e e
[ 0 | 1 | X'30' - Type 1 I/C Cevice Reccrd. Reccrd LCerendent

| | | | Switch BRyte (displacerent 3) identifies the

11 | | particular reccrd tyre.

| 1 | 1 | BE'001xxxxx' - LCOS/Release Level. X'22' is LCCS/Release
[ I | 28.

| | 2 | 1 | B'00000000' - Record Independent Switches.

| | | | Bit 0=0: Nc ncre reccrds tc fcllcw.

(| | | Bit 4=0: Time field is in timer units.

| 1 3 | 1 | X'xx' - Reccrd Dependert Switches.

|H| | | X'80' - Device EOD Record.

|1E] | | X'40' - Ccunter Cverflcw Reccrd.

|32} | | X'04*' - Vclume Disrcunt Record.

|D| | | X'02' - SVC-Requested Reccrd.

|E| 4,5 | 2 | X*00' - Reserved Record Dependent Switches.

|R| 6 | 1 | X'11' - Reccrd Nc. cf Tctal Reccrds (1 cf 1).

|1 7 I 1 | X'00' - Reserved.

| ] 8-11 I 4 | X"00YYCDCF' - Cate.

| ] 12-15 | 4 | X'xxxxxxxx' - Timer Units.

|1 16 | 1 | X'00' - Reserved.

| | 17-19 | 3 | X'xxxxxx' - CPU Serial Number.

1 1 20,21 | 2 | X'xxxx' - CPU id.

(. 22,23 | 2 | X'0000' - MCEL Length Field.

podmmmmmm oo prmmmmmmmmmme - S T
| 24-31 | 8 | Jcb Id (Ccunter Cverflcw cnly, else zexrcs).

| 32-39 | 8 | Failing CCW (Ccunter Cverflow only, else zerxcs).

| 40-47 | 8 | CSW (Ccunter Cverflcw cnly, else zerxcs).

| 48 | 1 | X'03' - Number cof Doukle Words of Cevice Derendent

] | | Data.

| 49-51 | 3 | X'00xxxx' - Failing CUA.

| 52-5¢ | 4 | X'xxxxxxxx' - Cevice Tyge

| | | 52,53: DCS PUB kytes 4 and 5

| | | 54,55: C& device class and tyge

| 56 | 1 | X'14' - Length (in kytes) of Statistical Data Counter
| | | Area.

| 57-59 | 3 | X'000000* - Physical CUA.

| 60,61 | 2 | Nurber cf I/C Retries.

| 62,63 | 2 | X*'0018' - Nurker of Sense BRBytes.

| 64-69 | 6 | Vclure Serial Nunker.

| 70,71 | 2 | Block Length.

| 72-175 | 4 | X*00C00000' - Reserved.

| 76 | 1 | Tempcrary Reads Count.

| 77 | 1 | Terpcrary Writes Ccunt.

| 78,79 | 2 | Start I/O Count for Vclume.

| 80 | 1 | Fermranent Reads Ccunt.

| 81 | 1 | Permanent Writes Count.

| 82 | 1 | Ncise Blccks Ccunt.

| 83 | 1 | Mode Set Count.

| 84, 85 | 2 | Erase Gars Ccunt.

| 86,87 | 2 | Cleaner Acticns Count.

| 88-1C7 | 2C | Statistical Cata Ccunter Area. See part 2 cf Unit

| | | Check Conditicn_ Record Format for 342C on IJSYSRC for
| | | use.

| 108-131 | 24 | Sense Byte Data (Ccunter Cverflcw cnly, €lse zerocs).
L 1 —_— ———— - e o > o . o e o . T e o . e oo o 2o 2o e e o o o e o

Figure 30. Counter Overflow, Vclume Dismount, Cevice ECC, and SVC-Requested Reccrd
Forrats on IJSYSRC fcr 3420

Charter 4: Recovery Management Support Reccrder (RMSR) 11
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| TCecimal | | |
| TCisrplacement | Byte Length | Ccnternts/Cescripticn |
b= - fommmmmm oo mme e 1
I 0 i i | X*30° - Type 1 I/C Device Record. Ryte 3 is Unit |
|1 | | Check 14 1
|| 1 | 1 | B'001xxxxx"' - COS/Release Level. X'22' is DCS/Release|
. | | 28. |
(| 2 | 1 | E'00000000' - Record Independent Switches. [
|| | | Bit 0=0: Nc ncre reccrds tc fcllcw.

(B | | Bit 4=0: Time field is in timer units.

| 3 | 1 | X*00' - Reccrd Cerendert Switches. X'00' = Unit Check|
(B | | Ccnditicn Reccrd. |
|| 4,5 | 2 | X'00C0" - Resexved Reccrd Dependent Switches.

| 1 6 | 1 | X'11*' - Record Nc. of Total Reccrds (1 of 1).

|H| 7 | 1 | X'00' - Reserved |
|E| 8-11 | 4 | X'00YYCDDF' - Cate. |
Y 12-1°¢ | 4 | X'xxxxxxxx' - Timer Urits. |
ID| 16 | 1 | X'00' - Reserved. |
1E] 17-19 i 3 | X'xxxxxx' - CFU Serial Nurnker.

(. 20,21 | 2 | X'xxxx' - CPU id. |
(. 22,23 | 2 | X'0000"' - MCEL Iength. |
podmmmm o m oo Fommmmm oo o :
| 24-31 | 8 | Job 1Id. |
| 32-39 | 8 | Failing CCW. |
I 40-47 i 8 | CSW. |
| 48 | 1 | X'03"'" - Nunker cf Ccukle Wcrds cf Cevice Derendent i
| | | Data. |
| 49-51 | 3 | X'00xxxx"' - Failing CUA2. |
| 52-55 i 4 | X'xxxxxxxx' - LCevice Type |
| | | 52,53: TL[CCS PUB kytes 4 and 5

| | | 54,55: C& device class and type

| 56 | 1 | X'14' - Byte Length cf Statistical Cata Ccunter Area. |
| 57-59 | 3 | X'000000' - Fhysical CUA. |
| 60,61 | 2 | Number of I/C Retries. |
| 62,63 | 2 | X'0009' - Nurmker of Sense RBytes.

| 64-69 | 6 | Vclune Serial Nunker. |
| 70,71 | 2 | Elock Length. |
| 72-75 | 4 | X'00000000' - Reserved. |
| 76 | 1 | Terpcrary Reads Ccunt. |
| 77 | 1 | Tempcrary Writes Count. |
| 78,79 | 2 | Start I/C Ccunt fcr Vclure.

| 80 | 1 | Fermanent Reads Count. |
| 81 | 1 | Fermanent Writes Ccunt. |
| 82 | 1 | Noise Blccks Ccunt. |
| 83 | 1 | Mcde Set Ccunt. |
| 84,85 | 2 | Exrase Gaps Ccunt. |
| 86, 87 | 2 | Cleaner Acticns Count. |
| 88-107 | 20 | Statistical Cata Counter Area. See Fart 2 cf this

i i i figure fcxr use. |
| 108-116 | 9 | Sense Ryte Data. |
b ——— S, . R, J

Figure 31. Unit Check Conditicn Record Format fcr 3410 cn IJSYSRC (Fart 1 of 2)
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Figure 31.

|Displ into
|Counter Area

oS W RO

10
11
12
13

14

15

16
17
18
19

Unit Check Conditicn Record Format fcr 3410 cn IJSYSRC (Fart 2 cf 2)

| 1o
NWNWNNNNNS

OQTO:OQTOGOOO’J
[«)}

LI T |
~

OJ:OP?DOJ:O
W WS wadwaw

FTOoOO0O00FEOF
N I N N I N |
NWNNNNWw

Chapter 4: Recovery Management Suppcrt Reccrdexr (RMSR)

Retrieved
frcon Sense
Byte,Bit(s)

ESELSNG I~ e Ne]

| &« 87s & & & & =

Nl wWwo wwwwkr i

Srare Lyte
Noise

Read Write VRC

MTE/LRCR
EDC/CRC

ENV CHK/VRC

Cverrun
Skew
C-ccrnrare
Srpare

ID Burst Check
Mask Bit Expansicn

Parity

Track in Frrcr Mask

Bits

Write Tape Mark Check
Parity Ccrrare
Tachometer Check
False Erd Mark

Srare

Feed Thrcugk Check

Spare

End Velccity Check
Read Back LCata Not

Cetected

Start Velccity Check

Sgare

Velocity Retry

Srare Lkyte
Spare byte
Rackward

Bus Cut Check
Tape Unit Pcsiticning

Check

e o 2 - . > o 1 e~ o~ o ———— o o —— o~ - — - —— —— o > ‘270 o 7. o s oot
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Cecimal
Cisrlacerent

Figqure 32.

e e e e —_————————————— e —

OMNNWRr EERRN

ONNPRPRPRERERNNRPRPENOANDNDWERE

[Xe]

Counter Overflcw, Vclume Dismount,

- Tyre 1 Is0 Levice Reccrd.

aAane

Switch RBRyte

particular reccrd tyge.

E'001xxxxx"
28.

- LCCS/Release Level.

X'22"

E'00000000*' - Recoxrd Independent Switches.

Bit 0=0:
Bit 4=0:
X'xx' - Reccrd Cerendert
X'80"
X'4Q!
X'our
X'02°
X'0000"
X'11' - Reccrd Nc.
X'00' - Reserved.
X'00YYCDDF' - LCate.
X'XXXXXXXX"
X'00"
X'xxxxxx"
X'xxxx' - CPU id.
X'0000' - MCEL Iength.

- SVC-Requested

- Reserved.

Jcb Id.
Failing CCW.
CSW.

X'03*' - Nunker cf Coukle Words of LCevice Derendent

Data.
X'00xxxx' - Failing CUA.
X'XXXXXXXX'

52,53

54,55¢:

DCS PUB Bytes

X'00C000"
Number of I/C Retires.
X'0009"
Volurme Serial Nurber.
Elcck Lerngth.
X'00000000*' - Reserved.
Tempcrary Reads Count.
Terpcrary Writes Ccunt.
Start I1I/0
Ferranent Reads Ccunt.
Permanent Writes Count.
Ncise Blccks Ccunt.
Mcde Set Count.
Erase Gags Ccunt.
Cleaner Acticns Count.
Statistical Cata Ccunter
30.
Sense Byte LCata
zercs).

(Ccuntex

Cevice ECLC,

Formats on IJSYSRC fcr 3410

118
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- Cevice Tyge

Nc ncre reccrds tc fcllcw.
Time field is in timer units.

Switches.

- Device ECD Record
- Ccuntexr Cverflcw Reccrd
- Vclume Dismcunt Record

Reccrd

- Reserved Reccrd Dependent Switches.
cf Tctal Reccrds (1 cf 1).

- Tirer Units.

- CPU Serial Nurker.

4 and 5

CEc device class and tyre
X'14' - Ryte Length of Statistical Cata Counter Area.
- Fhysical cua.

- Nurker cf Serse Bytes.

Count for vclume.

Area. Fcr usage;,

Cverflcw Reccrd cnly, else

and SVC-Requested Reccrd

Reccrd LCegendent
(disrlacerent 3) identifies the

is LCS/Release

see Figqure

£ N
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| Cecimal | | |
| Cisplacement | Byte Length | Ccnterts/Cescripticn |
I o o e i
(B 0 | 1 | X'30' - Tyre 1 I/0 Device Reccrd.
(] | | (see displacement 3 fcr sgpecific tyge) |
(I 1 | 1 | E'001xxxxx' - LCCS/Release level. X'22' is LCCS/Release]
. [ | 28. |
| | 2 | 1 | E'00000000' - Record Inderendent Switches.
(| | | Bit 0=0: Nc ncre reccrds tc fcllcw. |
(B | | Bit 4=0: Time field is in timer units.
| | 3 | 1 | X'"xx*' - Reccrd Cerendert Switches.
(B:] | | X'00' - Unit Check Ccndition Record.
|E| | | X'AQ' - Cevice ECC Reccrd |
12| | | X'60' - Ccunter Cverflow Record |
|D| | | X'22' - SvVC-Requested Reccrd
|E| 4,5 | 2 | X*0000' - Reserved Reccrd Dependent Switches. |
IR]| 6 | 1 | X*11' - Reccrd Nc. cf Tctal Reccrds (1 cf 1). |
|| 7 | 1 | X*'00' - Reserved. |
i 8-11 i 4 | X*00YYCDDF' - Cate. |
(I 12-15 | 4 | X'xxxxxxxx' - Timer Units. |
| | 16 | 1 | X*00' - Reserved. |
|| 17-19 | 3 | X'xxxxxx' - CEFU Serial Number. |
| 1 20,21 | 2 | X'xxxx' - CPU id. |
(I 22,23 | 2 | X'00C0' - MCEL ILength. |
}-+ ——1 ——_——d U {
| Second part cf reccrd for Unit Check Conditicn Record |
| 24-31 | 8 | Jecb Id. |
| 32-39 | 8 | Failing CCW. |
| 40-47 | 8 | Csw. |
| [13] | 1 | X'00' - Dcukle Wcrds cf Device Dependent Data. |
| 49-51 | 3 | X'00xxxx' - Failing CUA. |
| 52-55 | 4 | X'xxxxxxxx' - Cevice Tyre |
| ] | 52,53: [CCS PUB kytes 4 and 5 |
| | | 54,55: 0OS device class and type
| 56 | 1 | X'0A' - Bytes cf Statistical Cata Ccunter Area. |
| 57-59 | 3 | X'000000' - Ehysical CUA. |
| 60,61 | 2 | Nurber of I/C Retries. |
1 62,63 | 2 | X'0001' - Nurker of Sense Bytes
| 64-73 | 10 | Statistical Cata Ccunter Area. See Figqure 4f for |
| [ I usage. |
| 74 | 1 | X'xx' - Sense Byte Data. |
| 75-178 | 4 | X*00xxxxxx' - SIC Ccunrt Since Last Reccrd. |
s —_— R S G ——— - S . R {
| Second part of record for cther Type 1 I/C Device Records |
| 24-27 | 4 | X'xxxx0000' - Device Type (PUB kytes 4,5). |
| 28 | 1 | X'0A' - Bytes of Statistical Data Counter Area.
| 29-31 | 3 | X'00xxxx*' - Failing CUR. |
| 32-41 | 10 | Statistical LCata Counter Area. See Figure 48 for
| | | usage. |
| 42-45 | 4 | X'00xxxxxx' - SIC Count Since Last Reccrd. |
L ————— 4 —_— e e e e e e e e e e e e et 0 i o o o e . i . e e s e o o e e o o e e e e J
Figure 33. Unit Check Conditicn, Counter Overflcw, Device EOD, and SVC-Requested Record
Formats on IJSYSRC fcr 1017, 1018, 1403, 1u4C3U, 2245, 1419, 1419F, 14u42N1/N2,
1443, 2495, 2501, 2520B1/B2/B3, 2540P, 2540R, 2596, 2671, 3210, 3215, 3881,
and Unsuppcrted Cevices
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(=== ——————————— it ittt 1
| Cecimal | |
| Cisplacerment | Byte Length | Contents/Descripticn
I fommmmmm oo o o 1
(| 0 | 1 | X*'30' - Tyre 1 I/C Device Reccrd Key (see displaccmen
(B | | 3 fcr specific reccrd type). .
11 1 | 1 | E'001xxxxx' - LCLCS/Release Level. X'zZ' is LOS/Release
I | | 28.
| | 2 | 1 | X'00' - Reccrd Indeperdent Switches.
(| | | Bit 0=0: Nc more records tc fcllcw.
(] | | Bit 4=0: Time fielc is in timer curits.
|| 3 | 1 | X'xx' - Record Dependent Switches.
|H| | | X'00' - Urit Check Ccnditicn
|E] | | X'AQ' - Device ECC
|A| | | X'60"' - Ccurter Cverflcw
|ID| | | X'22' - SVC-Requested
|E| 4,5 | 2 | X'00CO0' - Reserved Reccrd Dependent Switches.
IR| 6 | 1 | X'11' - Reccrd Nc. of Total Records (1 cf 1).
|| 7 | 1 | X*00" - Reserved.
| | 8-11 | 4 | X'00YYCDLCF' - LCate.
| | 12-1°¢ | 4 | X'xxxxxxxx' - Timer Urits.
| | 16 | 1 | X'00' - Reserved.
| | 17-19 | 3 | X'xxxxxx' - CPU Serial Nurker.
[ 20,21 | 2 | X'xxxx' - CFU id.
| | 22,23 | 2 | X*0000" - MCEL ILength.
I D e e
| Second Part of Unit Check Ccrditicn Reccrd
| 24-31 | 8 | Jok 1Id
| 32-39 | 8 | Failing CCW
| 4o-u7 | 8 | CSW
| 48 | 1 | X'00*' - Numker cf Ccukle Wcrds cf LCevice Dependent
| | | Data.
| 49-51 | 3 | X'00xxxx' - Failing CU2.
| 52-55 | 4 | X'xxxxxxxx"' - Levice Tyge
| I [ 52,53: L[CS FUR kytes 4 and 5
| | | 54,55: 0OS device class and type
| 56 | 1 | X'OA' - Byte Length cf Statistical Cata Ccunter Area.
{ 2;—22 } 3 1 X'OEOOOO; - Fhysical CUA.
. 2 Nurber of I/C Retries.
| 62,63 | 2 | X'0002' - Nurker of Sense Bytes
| 64-73 ] 10 | Statistical Cata Ccunter Area. See Figure 48 for
| | | usage.
| 74,75 | 1 | X'xxxx' - Sense Byte Cata.
| 76-79 | 4 ] X'00xxxxxx' - SIC Ccurt Since Last Reccrd.
s - - S S e
| Second Part cf Record for cther Type 1 I/C Device Records
| 24-27 | 4 | X'xxxx0000' - Cevice Type (PUR Lytes 4,5).
| 28 | 1 | X'0A' - Byte Length of Statistical LCata Counter Area.
| 29-31 | 3 | X'00xxxx"' - Failing CUA.
| 32-41 | 10 | Statistical Cata Counter Area. See Figure 48 for
| | | usage.
| 42-45 | 4 | X'00xxxxxx' - SIC Count Since lLast Reccrd.
b . S ———— e — e
Figure 34. Unit Check Conditicn, Cevice EOL, Ccunter Cverflow, and SVC-Requested Record

Formats on IJSYSRC fcr 1287,

120
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[rm——ToTo oo m o T e sttt 1
| TCecimal | | |
| Cisplacement | Byte Length | Contents/Descripticn

R e pommmmmmmmme - o
|| 0 | 1 | X'30' - Tyre 1 I/C Cevice Reccrd Key (see displacement|
(| | | 3 for specific reccrd type)d. |
(. 1 | 1 | E'001xxxxx' - LCCS/Release Level. X'zZz' is LCOS/Release]|
|| | | 28. |
| | 2 | 1 | X'00" - Reccrd Inderercent Switches. |
(] | | Bit 0=0: Nc rmore records tc fcllcw. |
| | | Bit 4=0: Time fiel¢ is in timer urits. |
| 3 | 1 | X'xx' - Record LCependent Switches.

|H| | | X'00' - Urit Check Ccnditicn |
|E| | | X'AQ' - Device ECC |
12| | | X'60' - Ccurter Cverflcw |
|D]| | | X'22' - SVC-Requested |
1E| 4,5 | 2 | X'00C0*' - Reserved Reccrd Derendent Switches. |
IR} 6 | 1 | X'11' - Reccrd Nc. c¢f Total Reccrds (1 cf 1).

(! 7 | 1 | X'00' - Reserved. |
! 8-11 | u | X'0O0YYCDLF' - Cate. |
[ 12-1°¢ | 4 | X'xxxxxxxx' - Timer Urits.

| | 16 | 1 | X*00' - Reserved. |
(B 17-19 | 3 | X'xxxxxx' - CPU Serial Nurker.

(| 20,21 | 2 | X"xxxx' - CPU id. |
|1 22,23 | 2 | X'0000* - MCEL Length. |
p-L - S L e e e ———————— {
|Secend Part of Unit Check Ccnditicn Reccrd |
| 24-31 | 8 | Job Id |
| 32-39 8 | Failing CCW |
| 40-47 | 8 | CSwW |
| 48 | 1 | X'06' - Nunker cf Ccukle Wcrds cf Cevice Derendent |
| | | Data. |
| 49-51 | 3 | X'00xxxx' - Failing CUA. |
| 52-55 | 4 | X'xxxxxxxx' - Cevice Tyre

| | | 52,53: DCS PUB Lytes 4 and 5 |
| | | 54,55: cC¢& device class and tyre

| 56 | 1 | X*'14*' - Byte Length cf Statistical Cata Ccunter Area. |
| 57-59 | 3 | X'00C000' - Ehysical CUA. |
| 60, 61 | 2 | Nurber cf I/C Retries. ]
| 62,63 | 2 | X'0006*' - Nurnker of Sense RBytes

| 6U | 1 | Failing ccrrand |
| 65-67 | 3 | Related data Lytes |
| 68-87 | 20 | Statistical data counter area. See Figure 48 for |
| [ |  usage. |
| 88-93 | 6 | Sense bytes |
| 94-97 | 4y | €I0 ccunt sirce last reccrding

L - . U J

Figure 35. Unit Check Conditicn, Cevice ECLC, Ccunter Cverflcw, and SVC-Requested Record
Formrats on IJSYSRC fcr 3886
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| Cecimal | | |
| TCisplacerent | Byte Length | Contents/Descripticn

I e e 1
i 0 i 1 { X'30" - Tyre 1 I/C Cevice Reccrd Key (see displacement|
11 | | 3 for specific reccrd type). |
| 1 1 | 1 ] E'001xxxxx' - CCS/Release Level. X'z4' is LCOS/Release]|
[ [ | 29. |
| 2 [ 1 | x |
|1 2 i 1 | X'00' - Reccrd Independent Switches.Nc mcre records tc|
(I | | fcllcw. |
|1 | | Bit 4=0: Time field is in timer units. |
[ 3 | 1 | X'xx' - Reccrd LCerendert Switches.

|H| | | X'00' - Unit Check Ccnditicn |
1E| [ | X'A0' - Cevice ECD I
1a| | | X'60' - Ccunter Cverflow |
|D]| | | X'22' - sSVC-Requested |
|E| 4,5 | 2 | X'0000' - Reserved Reccrd Dependent <Siwtches. |
|R| 6 | 1 | X'11*' - Reccrd Nc. cf Tctal Reccrds (1 cf 1). |
| 1 7 | 1 | X*00' - Reserxved. |
|1 8-11 | 4 | X*OO0YYCDCF' - Cate. |
(| 12-15 | 4 | X'xxxxxxxx' - Timrer Units.

| 16 | 1 | X'00' - Reserved. |
1 17-19 | 3 | X'xxxxxx' - CFU Serial Nunker. |
|| 20,21 | 2 | X'xxxx' - CPU id. |
| | 22,23 | 2 | X'0000' - MCEL Length. |
T I R, {
| Second Part cf Record for Unit Check Ccnditicn Record |
| 24-31 | 8 | Jdcb Id. |
| 32-39 | 8 | Failing CCWw |
| 40-47 | 8 | CSW |
| 48 | 1 | X'00' - Numker of Coukle Words if CDevice Derendent |
| | | Data. |
| 49-51 | 3 | X'00xxxx"' - Failing CU2. |
| 52-55 | 4y | X'xxxxxxxx' - LCevice Tyre.

| | | 52,53: DCS PUB Bytes 4 and 5 |
| | | 54,55: C< device class and tyge

| 56 | 1 | X'08' - Byte Length cf Statustical Cata Ccunter Area |
| 57-59 | 2 | X*'00C000' - Fhysical CUA. |
| 60,61 | 2 | Number of I/C Retries. |
| 62,63 | 2 | X'00C6"' - Nurmker cf Serse Bytes. |
| 64-71 | 8 | Statistical LCata Ccunter Area. See Figure 4¢ for |
I | | usage. |
| 72-71 | 6 | Sense BRyte Cata |
| 78-81 | 4 | X'00xxxxxXxx' - SIC Count since Last Reccrd. |
e S L e e 4
| Second Part cf Record fcr Cther Type 1 I/C LCevice Reccrds

| 24-27 | 4 | X'xxxx0000' - Cevice Type (DCS PUR Bytes 4 and 5). |
| 28 | 1 | X*'08' - Byte Length cf Statistical Data Ccunter Area |
! 29-31 | 3 { X'00xxxx"' - Failing CUA. |
| 32-39 | 8 | Statistical Cata Ccunter Area. See Fiqure 4¢ for |
I I | usage. |
| 40-41 | 2 | Resexrved i
| 42-45 | 4 | X'00xxxxxx' - SIC Count SINSE Last Record.

b S, L ——————————— i

Figure 36. Unit Check Conditicn,
Fcrmats on IJSYSRC fcr 3540.

Cevice EOL, Ccunter Cverflow, and SVC-Requested Record
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[To———-—-—o——— oo R it s 1
| Cecimal | | |
| Cisplacement | Byte Length | Contents/Descripticn
I frmmmmmm e TP T S 1
| 0 | 1 | X'30' - Type 1 I/C Device Reccrd Key. See |
(| | | displacermrent 3 for specific reccrd tyge.
1| 1 | 1 | E'001xxxxx' - CCS/Release Level. X'zZ' is LCCS/Release]|
|| | | 28. |
|| 2 | 1 | X*00' - Reccrd Inderercent Switches. |
| | | | Bit 0=0: Nc more records tc fcllcw.
| | | | Bit 4=0: Time fielé is in timer urits. |
(] 3 | 1 | X'xx' - Record Dependent Switches.
|H| | | X'00' - Urit Check Ccnditicn Reccrd |
1E| | | X*'AQ' - Cevice ECC Record
12| | | X'60' - Ccuntexr Cverflcw Reccrd
|D| | | X'24* - Vclurme Dismcunt Reccrd
1E| | | X'22' - SVC-Requested Reccrd |
IR} 4,5 | 2 | X*0000' - Reserved Reccrd Dependent Switches. |
[ 6 | 1 | X'11' - Reccxd Nc. cf Tctal Reccrds (1 cf 1). |
(. 7 i 1 i X'00' - Reserved. |
1 8-11 | 4 | X*00YYDDCF' - Cate. |
|| 12-15 | 4 | X'xxxxxxxx' - Tirer Units. |
(| 16 | 1 | X'00' - Reserved. |
| | 17-19 | 3 | X'xxxxxx' - CFU Serial Nunker. |
| | 20,21 | 2 | X'xxxx' - CPU Id. |
(. 22,23 | 2 | X'00C0' - MCEL Length.
b1 _———— S S 4
| Second Part of Reccrd for Unit Check Ccnditicn Record
| 24-31 | 8 | Jcb Id. |
| 32-39 | 8 | Failing CCW. |
| 40-47 | 8 | Csw. |
| 48 | 1 | X*03' - Nurker cof Coukle Words of Cevice Derendent |
| | | Data. l
| 49-51 | 3 | X'00xxxx' - Failing CUA.
| 52-85¢ | L} | X'xxxxxxxx' - LCevice Tyre
| | | 52,53: DCS PUB kytes 4 and 5 |
| | | 54,55: CS& device class and tyge |
| 56 | 1 | X'OA' - Ryte Length cf Statistical LCata Counter Area. |
| 57-59 | 3 | Fhysical CUA. X'C0COCC*' fcr 2311 cr 2321 |
| | | X'00xxxx"' for 2314
| 60,61 | 2 | Number cf I/C Retries plus cne.
| 62,63 | 2 | X'0006' - Nurmker of Sense Bytes. |
| 64-69 | 6 | Vclure Serial Nunker. |
| 70,71 ] 2 | X'00C0*' - Reserved.
| 72-77 | 6 | Last Seek Address. X'O0O0xxxxxxXxxxx': 2311/2314 |
| | | X 'XXXXXXXXXXXX': 2321 |
| 78,79 | 2 | X'0000' - Reserved. |
| 80-8¢S | 6 | X.0000xxxxxxXx' - Actval Hcme Read Acdress. |
| 86-87 | 2 | X'0000' - Reserved. |
| 88-97 | 1c¢ | Statistical Cata Ccunter Area. See Fiqure U4t for
| | [ usage. l
| 98-103 | 6 | X"XxXXXXXXXXXX' - Sense Byte Cata. |
| 104-107 | 4 | X'"00xxxxxxX' - SIC Count Since last Reccrd. |
S — . S 4
| Second Part of Record for Cther Tyre 1 I/C LCevice Reccrds
| 24-27 | 4 | X'xxxx0000' - Cevice Type (PUR kytes 4,5). |
| 28 | 1 | X'0A' - BRyte Length cf Statistical LCata Ccunter Area. |
| 29-31 | 3 | X'00xxxx' - Failing CU2.
| 32-41 | 1c¢ | Statistical Cata Ccunter Area. See Figqure 48 . |
| 42-45 | 4 | X'00xxxxxx' - SIC Count Since last Record. |
S . A e J
Figure 37. Unit Check Conditicn, Counter Overflcw, Volurme Dismount, and SVC-Requested
Record Formats cn IJSYSRC fcr 2311, 2314, ané 2321
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| Cecimal | |

| Cisplacement | Byte Length | Centernts/Descripticn

b= S S e
it 0 i i i %°30° - Type 1 I/0 Device Reccrd Key. See

| 1 | | disgplacerment 3 fcr srecific reccrd tyre.

| | 1 | 1 | B'001xxxxx' - LCS/Release Level. X'22' is DCS/Release
[ | | 28.

[ 2 | 1 | X'00' - Record Independent Switches.

{1 i | Bit 0=0: Nc mcre reccrds tc fcllcw.

| | | | Bit 4=0: Time field is in timer units.

|| 3 | 1 | X'xx' - Reccrd Dependent Switches.

|H| | | X'00' - Unit Check Condition Record

|E| | ] X'AQ' - Levice ECC Reccrd

Y | | X'60' - Ccunter Cverflow Record

|D| | | X'22' - SVC-Requested Reccrd

|E] 4,5 | 2 | X'00' - Reserved Record Dependent Switches.

|R| 6 | 1 | X¥'11*' - Reccrd Nc. cf Tctal Reccxds (1 cf 1).

| 1 7 | 1 | X'00' - Reserved.

11 8-11 ] 4 | X'00YYDDDF' - LCate.

| | 12-15 | 4 | X'"xxxxxxxx' - Timer Units.

[ 16 | 1 | X'00' - Reserved.

i1 17-19 | 3 | X*xxxxxx*' - CFU Serial Nurmber.

| | 20,21 | 2 | X'xxxx' - CPU id.

I 22,23 | 2 | X'00C0' - MCEL Iength.

p-+ e o ———— - - e
| Second Part of Unit Check Condition Record

| 24-31 ] 8 | Jcb Id.

| 32-39 | 8 | Failing CCW.

| 40-47 | 8 | Csw.

| 48 | 1 | X'00' - Nurmber of Doukle Words of Device Derendent

| | Data.

| 49-51 | 3 : X'00xxxx' - Failing CUA.

| 52-55 | 4 | X*xxxxxxxx' - LCevice Tyge

| | | 52,53: DCS PUB kytes 4 and 5

| | | 54,55: CS device class and tyge

| 56 | 1 | X'00' - Byte Iength of Statistical LCata Counter Area.
| 57-59 ] 3 | X'00C000" - Fhysical CUA.

| 60,61 | 2 | Number of I/C Retries.

| 62,63 | 2 | X'0004*' - Nurnker cf Serse Bytes.

| 64-67 | 4 | X'xxxxxxxx' - Sense Byte Data.

| 68-71 | 4 | X'00xxxxxx' - SIC Count Since Last Reccrd.

pomm e 1 _ e e ——— e
| Second Part cf Other Type 1 I/C LCevice Reccrds.

| 24-27 | 4 | X'xxxx0000' - Device Type (PURB Lbytes 4,5).

| 28 | 1 | X'00' - BRyte Length cf Statistical Cata Ccunter Area.
| 29-31 | 3 | X'00xxxx' - Failing CUA.

| 32-35 | 4 | X'00xxxxxx"' - SIC Ccurt Since lLast Reccrd.
b S S, - - —— e
Figure 38. Unit Check Conditicn, Cevice ECD, Ccunter Cverflcw, and SVC-Reguested Record

Forrats on IJSYSRC fcr 3504, 3505, 3525 Punch, and 3525 Readexr/Punch
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Ccnternts/Cescripticn
X'30' - Type 1 I/0 Device Record Key.
Displacement 3 idertifies this as Unit Check
Ccnditicn ky X'00°'.
E'001xxxxx' - LCCS/Release Level. X'22' is LCCS/Release
28.
X'00' - Reccrd Indeperndent Switches
Bit 0=0: Nc more records tc follcw.
Bit 4=0: Time fielcé is in timer units.
X'00' - Record Dependent Switches. X'00' = Unit Check
Ccnditicn Reccrd.
X'0000' - Reserved Reccrd Dependent Switches.
X'11*' - Reccrd Nc. cf Tctal Reccrds (1 cf 1).
X'00' - Reserved.
X'00YYCDCF' - Cate
X'XXXXXXXX' - Timer Units.
X'00"' - Reserxved.
X'xxxxxx' - CPU Serial Nurber.
X'xxxxX' - CPU id.
X'0000' - MCEL Iength.
Jcb Id.
Failing CCW.
CSW.
X'03' - Nurker of Doukle Words of Device Derendent
Data.
X'00xxxx' - Failing CUA.
X'XXXXXXXxX' - LCevice Tyge
52,53: DCS PUB kytes 4 and 5
54,55: CE& device class and tyge
X'00" - Byte Length of Statistical LCata Counter Area.
X'00xxxx' - Fhysical CUA.
Number of I/C Retries plus one.
X'0018' - Nunker cf Sense Bytes.
Volure Serial Nurber.
X'0000' - Unused.
ILast Seek Address (MEECCHHR).
Home Address Read (CCHHR).
X*00C0' - Unused.
Sense Byte Data
X'00xxxxxxX' - SIC Ccunt Since Last Reccrd.

R e e e o — — ——— ——— — — — ——— — — — — — ———— — —— ——— ———— —— — ——— ——— o— —

[}
|

Figure 39. Unit Check Conditicn Reccrd Format cn IJSYSRC fcr 3330 and 334C
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r T T ettt 1
| Cecimal | | |
| TCisplacerent | Byte Length | Contents/Descripticn

b-s —mmmmmm—t R e i
(| 0 | 1 | X'91' - Tyre 3 I/C LCevice Reccrd Key. See |
(! | | displacement 4 for device ccde.

| 1 1 | 1 | E'001xxxxx' - CCS/Release Level. X'ZzZ' is LCCS/Release]|
| | | | 28. |
|| 2 | 1 | X'00' - Reccrd Indererdent Switches.

| | | | Bit 0=0: Nc more records tc fcllcw.

(! | | Bit 4=0: Tire fielc¢ is in timer units. |
(. 3 | 1 | X'00' - Record Dependent Switches. Nct used in this |
1 | | | reccrd tyrge. |
(| 4 | 1 | X'01*' - Record Dependent Switches LCevice Ccde

(! | | (X*'01' = 3330). |
|H| 5 | 1 | X'00' - Resexrved Record Dependent Switches. |
|| | | (X'09'=3340) |
|E| 6 | 1 | X*11* - Reccrd Nc. of Total Records (1 of 1).

12| 7 | 1 | ¥'00' - Reserved. |
|D]| 8-11 | 4 | X'OOYYCDLCF' - Cate. |
|E| 12-1¢€ | 4 | X'xxxxxxxx' - Timer Urits. |
IR| 16 | 1 | X'00' - Reserxrved. |
|| 17-19 | 3 | X'xxxxXxXx' - CFU Serial Nurnker. |
(| 20,21 | 2 | X'xxxx' - CPU id. |
| 1 22,23 | 2 | X'00C0' - MCEL Length. I
S A, Y S A e e e i
| 24,25 | 2 | X'xxxx' - CUA. |
| 26-31 | 6 | Vclume Serial Nurnker. |
| 32-55 | 24 | Sense Byte Ruffer Cff-Icad. |
L _— ———de R J

Figure 40. Counter Cverflcw, Vclume Disrmount, Cevice ECLC, and SVC-Requested Reccrd
Formats on IJSYSRC fcr 333C and 334C
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| TCecimal ] | |
| Cisplacement | Byte Length | Centerts/Cescripticn

e ommmmm e R o i
| | 0 | 1 | X'30' - Type 1 I/O Device Record Key. Eyte

1 | | | displacerent 3 idertifies this as 