





































































































































































































































































































































































































































































































































































































- T 1
UCB Lakel Use in IBCDASDI Use in IBCDMPRS | Use in IBCRCVRP |
4 4

[] 1

UCBTO *TO' device 'TO* devicel | *TO" device? |
1 d

T 1

UCBFRM unused YFROM' devicel | *FROM' devicel |

- 4 4

M v h )
UCBSYI control statement input |control statement input |control statement input |
|device |device |device |

+ + 1

UCBSYO nmessage output device |message output device |message output device |
1 4 J

T . T 1

UCBOFR operator message device |operator message device |operator message device |
- (]

4

UCBLIST unused unused record data listing |
device |

]

1

UCBSERT |unused unused "DATA' replace state- |
|ments input device |

| | (REPLACE only) |

- : L 4 i
1'70*' and 'FROM' are relative to the operation being performed by the programs. For a |
dump from 2311 disk storage to tape, for example, "TO' refers to tape and *'FROM' |
refers to 2311; whereas for the companion restore, 'TO' refers to 2311 and 'FROM" |
‘refers to tape. A parallel situation exists for recovering and replacing. |
J

Figure 62. The Use of UCBs in the Independent Utilities

I/0 INTERRUPTION ANALYSIS

All I/0 interruptions cause control to be
given to the I/0 interruption analysis rou-
tine, whose entry point is CKCSW. Register
UCBREG contains the address of the applic-
able UCB. This routine checks the nature
of the I/0 interruption:

1. Error: control is given to IOERR.

2. Attention: control is given to ATTN.

3. Busy: the SI0 is reissued.

4. Device end: control is given to
IORTRN.

5. Unit end: the SIO is reissued.

6. Channel end: the TIO is reissued for
device end.

JIOERR: The CSW, PSW, and CAW are saved,

and control is given to SENCHK (in case of
a unit check) or TYPECHK (othexwise).
ATTN: The request is honored.

IORTRN: If a surface check is indicated,
control is given to the appropriate
(device-dependent) surface check routine;
otherwise, control is returned to the rou-
tine which first issued the call to STAR-
TIO. In the case of IBCDMPRS, the UCB is
posted complete and control is returned to
the routine which first issued the call to
STARTIO.

Independent Utilities:

SENCHK: The device address is entered in
SI0 and TIO instructions, a sense CCW
address is stored in the CAW, and the sSIO
is issued until it is accepted, at which
time the TIO is issued. The TIO is reis-
sued until it is accepted, at which time
control is given to TYPECHK.

TYPECHK: The device type causing the:
interruption is determined by interrogating
the UCB, whose address is in register
UCBREG. Control is then given to one of
the following locations:

Device Type Location
2302,2303,2311,2314 ERR100
1442 ERR200
2400 series tape units ERR300
1403 ERR400
1052,2150 ERR500
1402 ERR600
2301 ERR700
1443 ERR800
2321 ERR900

At each of the locations - ERR100,
IER900 - is the instrction

ERR200,

EAL ERRLINK, ERRTEST

followed by a table of two-byte entries.
The instruction loads the address of the
table into register ERRLINK and then gives
control to routine ERRTEST, which uses the
indicated table to interrogate status and/
or sense bits.
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Each two-byte entry in the indicated
table consists of a one-byte relative
pointer to a status or sense bit and a one-
byte relative pointer to a routine. Rou-
tine ERRTEST successively interrogates the
bit indicated by the first byte of the
table entry; if the kit is on, ERRTEST
directs control to the routine indicated by
the second byte of the table entry; if not,
ERRTEST processes the next entry in the
table.

The settings of the first byte of each
table entry are as follows:

Bits Setting Meaning
Case 1: 0-3 Xx'1 The bit to be tested

is a status bit.

y = the bit position
(hexadecimal) of the
bit to be tested,
relative to bit 32
of the CSW.

4-7  X'y*
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Bits Setting Meaning
Case 2: 0-3 X*0* The bit to be tested
is a sense bit.
4-7 X'y* y = the bit position

(hexadecimal) of the
bit to be tested,
relative to bit 0 of
sense byte 0.

If the tested half-byte is found to be
on, ERRTEST directs control to location
A+B,

where:

A = the address of the first byte of the
current table entry;

B = the value of the second byte of the
current table entry.



Initializing and Assigning
Alternate %‘racks on Direct
Access Volumes (IBCDASDI)

The direct access storage device initiali-
zation (IBCDASDI) program performs one of
two functions during a single execution:

e Initializes a direct access volume to
conform to Operating System/360
specifications.

s Obtains alternate tracks for specified
defective tracks on an already initia-
lized disk storage volume.

The current version of this program
initializes a volume on:

2301
2302
2303
2311
2314
2321

drum
disk
drum
disk
disk
data

storage
storage
storage
storage
storage
cell storage

The program obtains alternate tracks for
a volume on:

2302 disk
2311 disk
2314 disk
2321 data

storage
storage
storage
cell storage

Initializing a direct access volumre con-
sists of the following:

e Detecting defective tracks.

e Assigning alternates to defective pri-
mary tracks (on disk storage only).

e Writing the standard home address and
record zero on each track.

e Writing track zero, consisting of two
IPL records, a standard volume lakel,
and space for seven additional volume
labels (see Figure 63).

s Writing a standard volume table of con-
tents (VTOC) at a user-specified
location.

e Cptionally writing the IPL initializa-
tion program.

Obtaining an alternate track for a user-
specified defective primary (i.e., nonal-
ternate) track on disk storage consists of
the following:

Selecting the first available opera-
tive alternate track from those indi-
cated in the VTOC of the specified
volume.

Writing the address (CCHHR) of the
primary track in the count field of
the selected alternate track, and
writing the address (CCHHR) of the
alternate track in the count field of
the primary track.

Modifying fields five and six of the
VTOC DSCB to reflect the new status of
available alternate tracks.

1.

PROGRAM FLOW

Chart 76 shows the logical flow of the
DASDI program. This section descrikes the
operations performed by the IBCDASDI pro-
gram relative to its functions: initializ-
ing a volume and obtaining alternate
tracks.

Descriptions of the following supervi-
sory routines of the IBCDASDI program may
be found in this publication in the section
entitled "Supervisory Routines of the Inde-
pendent Utilities."

s Input Device Check (CKINPUT)

e Data Input (SYSIN)

e Control Statement Analysis (€LRSCAN)

s Message Output (SYSOUT)

e Write to Operator (OPPRNT)

e I/0 Control (STARTIO)

e I/0 Interruption Analysis (CKCSW)

After the input device has been defined
-by the operator and checked for validity by
the IBCDASDI program (see "Checking the
Input Device"), control statements are read
and analyzed (see "Control Statement Analy-
sis") and control is given to the appropri-

ate initialization or GETALT section of the
program.

f T T7 TT T TT , 11— CéTT
| B || RO i1 ®RL || R2 i R®R3 || R4 K }Z | R10
L i 14 LL L AL 4l /r L

HOME TRACK IPL IPL STANDARD  ADDITIONAL ADDITIONAL
ADDRESS DESCRIPTOR RECORD BOOTSTRAP VOLUME VOLUME VOLUME

RECORD (OR DUNMMY) LABEL LABEL LABEL
(OPTIONAL) (OPTIONAL)

Figure 63. Track Zerxo
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Initializing a Volume

The following routines are executed to

initialize a volume:

INTALT, which initializes a track for
disk and drum devices.

WRITECT1, which initializes a track for
data cell storage.

CCNSTR1, which builds an irage of track
zero in main storage.

YESUSER, which places additional volume
lakels in the track zero format.

CONSTR2, which writes track zero.

WRTIPL, which writes the IPL initiali-
zation program, if requested.

FMTVTICC, which builds the VTOC.

WRTVTIOC, which writes the VTOC.

Following execution of WRTVTOC, the pro-

gram initiates normal end-of-job and the

CPU

assumes the WAIT state.

INTALT
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initializes a track for disk and drum
devices. When the device is disk,
INTALT first checks the track for hav-
ing keen previously flagged as defec-
tive. (This test can be suppressed
for the first initialization on that
volume.) Alternate tracks are immedi-
ately assigned for tracks flagged as
defective.

Disk and drum track initialization may
or may not include surface analysis.
When the recording surface is to be
checked, the alternate tracks are
checked first. (The alternate track
concept is not defined for drum
storage.) If an alternate track is
found to be defective, it is flagged
as such (later, FMTVTOC adjusts field
six of the VIOC DSCB to indicate the
nunber of available alternate tracks).
If a primary track is found to ke
defective, it is assigned an alternate
by ASGNALT, which is the same routine
used to assign alternate tracks for a
GETALT execution of IBCDASDI. After
the track is assigned by ASGNALT and a
message printed, control is returned
to the' initialization section of the
program, at which time the next track
is checked, or, if all tracks have
been checked, track zero is con-
structed. Tracks are checked for a
good recording surface in the follow-
ing way:

1. When the flag test has been sup-
pressed, the home address (HA) is
written followed by a maximum-
length record zero consisting of
data field of identical kytes of
hexadecimal 55.

2. The track is read and checked.

3. A maximum-length record zero is
again written, this time consist-
ing of data field of identical
bytes of hexadecimal 00.

4. The track is read and checked.

5. If no data error has occurred in
steps 2 to 4 and no additional
passes are requested, record uzero
is rewritten (see step 8). If
additional passes are requested
on this track, repeat steps 1 to
4.

6. If either step 2 or step 4 have
indicated a data error, steps 1
to 4 are repeated ten more times,
unless a data error occurs.

7. If any other data error occurs
during step 6, the track is
flagged as defective. An altern-
ate track is assigned when the
device is disk. For drum
devices, a message is given indi-
cating the address of the defec-
tive track. If the HA-RO area is
defective on a 2314 disk storage
volume, an attempt is made to
move the HA-RO fields down the
track approximately 800 Lytes.

8. A track descriptor record (R0O) is
then written and verified as an
8-byte count field followed by an
8-byte data field of zeros.

9. When all tracks have been initia-
lized, control is given to CON-
STR1. Otherwise, the sequence is
repeated for each track. (When
initialization without surface
analysis is requested, only steps
8 and 9, are repeated for each
track.)

WRITECT1

performs data cell track analysis in
the following way:

1. A home address (HA), track
descriptor record (RO), and a
maximum length record one (R1)
are written on each of 20 tracks
of a cylinder. The data field of
Rl consists of identical bytes,
containing hexadecimal ES5.



2. An address compare is made on
each of the tracks written in
step 1, and record one is veri-
fied for each track.

3. Record one is erased for each
track written above.

4. If no errors occur in step 2,
steps 1 to 3 are repeated for
each cylinder with additional
address conmpares made after the
completion of each strip, sub-
cell, and cell.

5. If an error (i.e., data check or
missing address marker) has
occurred during step 2, the track
is rewritten and reread until
either a successful pass is
obtained or 113 errors have
occurred. If this track is in
the alternate area, it is flagged
to prevent its future use.
Otherwise, an alternate track is
assigned by ASGNALT, and a mes-
sage is printed.

6. When all tracks have been initia-
lized, control is given to
CONSTR1.

CONSTR1
constructs track zero. If the IPL
function is selected, records one and
two are written as an IPL bootstrap
program and a program to load the IFL
initialization program. If the IPL
function is not selected, recoxd omne
is written as a program to set the
WAIT state in the CPU in case the
volume is loaded for execution.

Regardless of whether the IPL function
is selected, record two is written as an
IPL kootstrap. (Since record one will set
the WAIT state in the CPU in case a non-IPL
volume is loaded for execution, there is no
danger of executing record two.)

YESUSER
writes up to seven user-supplied addi-
tional volume labels as records u4-10.
Space is allocated for those volume
lakels not supplied.

CONSTR2
writes track zero, consisting of two
IPL records (or a dummy IPL record), a
standard volure label and up to seven
additional lakels.

WRTIPL
writes the user-supplied IPL initiali-
zation program, if requested. The
program is written on the first track
preceding the alternate track area
(track 1999 on 2311), or, if that
track is defective, on its assigned
alternate.

FMIVTOC
constructs the DSCBs needed for the
VTOC. They are the VIOC DSCB (format
4) and the DADSM DSCB (format 5).

WRTVTCC
writes at the user-specified location
of the VTOC the DSCBs constructed by
FMTVTOC.

Obtaining Alternate Tracks

If the IBCDASDI program is executed under
the GETALT option, control is given to
location GETALT following control card
analysis. Routine GETALT performs a track
check on the user-specified track if the
track check bypass is not selected. If the
track is found to be operative, a message
to that effect is printed (or displayed)
and the next GETALT request is processed.
If the track check bypass is selected, or
if the track is found to be defective, the
following routines are executed in the
order in which they appear.

ASGNALT
flags the given track as defective and
assigns it an alternate as described,
if it is a prirary track. If the
given track is an alternate, it is
flagged as defective; if the given
alternate track had been assigned to a
primary, an orerative altermnate is
assigned to the primary.

TRKPRNT
causes a message to be printed stating
the addresses of the defective track
and its assigned alternate.

GETALTHL
decrements field six of the VTOC to
reflect the fact that one less altern-
ate track is available, and increments
field five to point to the next avail-
able alternate track.

Control is then given to location GETALT
to repeat the process for the next user-
specified track, or, if none exists,
initiates normal end-of-job and sets the
CPU to the WAIT state.
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Chart 76. IBCDASDI - Initializing and Assigning Alternate Tracks on Direct Access Volumes
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Dumping and Restoring a Direct
Access Volume (IBCDMPRS)

The direct access storage device dump-
restore program performs one of two func-
tions during a single execution:

e Dumping (copying) data from a direct
access volume to 2311 or 2314 disk
storage or magnetic tape, in a format
recognizable to the restore portion of
the program.

e Restoring (recopying) data which has
keen dumped by this program. Data is
restored only to a volume residing on a
device of the same model number from
which it was dumped.

There is no provision to restore from
2311 to 2311 or from 2314 to 2314.
Instead, another dump of the same type may
be performed.

A dumnp may be either partial (a set of
contiguous tracks is dumped) or entire (the
entire volume is dumped).

The current version of this program
dunps the data contents of a volume from:

e 2301 drum storage to magnetic tape or
2311 disk storage or 2314 disk storage.

e 2302 disk storage to magnetic tape or
2311 disk storage or 2314 disk storage.

e 2303 drum storage to magnetic tape or
2311 disk storage or 2314 disk storage.

e 2311 disk storage to magnetic tare or
2311 disk storage or 2314 disk storage.

e 2314 disk storage to magnetic tare or
2311 disk storage or 2314 disk storage.

e 2321 data cell storage to magnetic tape
or 2311 disk storage or 2314 disk
storage.

DUMPED DATA FORMAT

The format of dumped data depends on the
device configuration of the dump: 2311 to
2311 (or 2314 to 2314), direct access to
tape, or non-2311 direct access to 2311 (or
non-2314 o 2314).

2311 TO 2311 (OR 2314 TO 2314): Data from
the input 2311 (or 2314) is copied record-
for-record and track-for-track. For this
reason a restore from 2311 to 2311 (or 2314
to 2314) is not provided, but can be
effected ky another dump.

DIRECI ACCESS TO TAPE: The following rec-
ords are written on tape for a direct
access-to-tape dump (see Figure 6U4):

e A limits record is written as the first
recoxrd (following any labels) on each
volume of tape. This record contains
the addresses of the first track
dumped, the last track dumped, and the
the first track dumped on this volume
of tape.

* A control record is written for each
track dumped, immediately preceding the
dumped data from the track. The con-
trol record contains a channel program
to be used by a subsequent restore to
write one track.

e A dumped track image is written as a
maximunm—length physical record. A
track image is not split between tapes.

e A trailer label is written at the end
of each tape volume, immediately fol-
lowing the tape mark. During a re-
store, successive oring of trailer
labels indicates whether another FROM
volure is to be mounted. The mounting
of FROM volumes during a restore is
thus order-independent.

NCN-2311 TO 2311 (OR NON-2314 TO 2314):

The records written as record one of track
one of each 2311 (or 2314) volume needed
for the dump are similar to those for tape,
but with the following differences:

e The limits record is written as record
one of track one of each 2311 (or 2314)
volume needed for the dump. The limits
record contains (as with tape) the
addresses of the first track dumped,
the last track dumped, and the first
track dumped onto this 2311 (or 2314)
volume.

e The control record is written immedi-
ately preceding each dumped track
image. The first control record on a
volume is written as record one of
track two; subsequent control records
are each written as record one of the
first track following the image of the
last track dumped. The control record
consists of two subsets: (1) eight
two-byte fields, each containing the
nunber of bytes of the original
(dumped) track written on a track of
the 2311 (or 2314) and (2) a channel
program to be used by a subsequent re-
store to write one track.

e A dumped track image is written in
maximum—-length physical records on as
many 2311 (or 2314) tracks as are
necessary. The nurber of bytes of the
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dumped non-2311 (or non-2314) track
written on each 2311 (or 2314) track is
recorded in the control record for the
track image. A dumped track image is
not split between disk packs.

e The trailer lakel is written as record
one on the last available track of each
2311 (or 2314) disk pack used. The
contents of the trailer label for 2311
(or 2314) are identical to those for
tape.

PROGRAM FLOW

The flow of the direct access storage
device dump/restore program is shown in
Chart 77. Descriptions of the following
supervisory routines of the direct access
storage device dump/restore program may be
found in this publication in the section
entitled "Supervisory Routines of the Sup-
port Utilities."

Input Device Check (CKINPUT)

Control Statement Analysis (CLRSCAN)
Message Output (SYSOUT)

Write to Operator (OPPRNT)

I/0 Control (STARTIO)

I/0 Interruption Analysis (CKCSW)

After the input device has been defined
by the operator and checked for validity by
this program, control statements are read
and analyzed and control is given to the
appropriate dump or restore section of the
program.

Dumping

If the program is dumping, the following
routines are executed in the order listed.

TOTAPE
ensures that the TO volume is mounted,
whether tape or not. If the dump is
not from 2311 to 2311 (or not from
2314 to 2314), this routine also
writes the limits record.

MODTKADF
reads the count fields on one track of
the FROM volume and at the samre time,
if two channels are used, writes head-
er or data records on tape from loca-
tion DTABUFF.

ANALSENS
uses the information obtained from
reading the count field of one track
to construct a channel program capakle
of reading the count, key, and data
fields of the track.

READCCWs

moves the channel program to a higher
area in main storage and executes the
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channel program constructed by ANAL-
SENS, reading one track of the FROM
volume into the buffer DTABUFF. (In
the buffer, record images are
blocked.)

TSTWRTSP
converts the channel program at loca-
tion DTALENG to a channel program cap-
akle of writing the buffer (with read-
back check) onto a track of the same
device from which it was read in its
original format.

If the dump is 2311-2311 (or 2314-
2314), the channel program is
executed, thus writing one track on to
the 2311 (or 2314).

If the dump is not 2311-2311 (or not
2314-2314), the converted channel pro-
gram is not executed during dumping,
but will be executed during a future
restore. After converting the channel
program, this routine gives control to
DMPDASD if the TO device is tape, or
to STRTDSK if the TO device is 2311
(or 2314).

DMPDASD
writes the control record, consisting
of the channel program at location
DTALENG on the tape. Control is then
given to MODTKADF, EOJ1, EOJRA, or the
program terminates (see Chart 77).

STRTDSK
writes the control record and the
buffer on 2311 (or 2314) disk storage.
The function performed is similar to
that of DMPDASD (writing on tape), but
with the following exceptions (see
Figure 64).

¢ The control record for dumping
from non-2311 to 2311 (or non-2314
to 2314) consists of a 16-byte
field beginning at DTALENG pre-
fixed to the channel program at
location CCWLIST.

e Several 2311 (or 2314) tracks may
be needed to contain the data in
the buffer at DTARUFF. If so, the
buffer is written in maximum-
length physical records on as many
tracks as are needed. A kuffer
image is not split between disk
packs. BAny remaining space on the
last track needed to contain the
buffer image is not used. (The
next control record begins on the
next available track.)

Control is then given to MODTKADF, EQJ1,
EOJAA, or the program is terminated (see
Chart 77).



2311 or 2302 Home ?
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Figure 64. Dumping and Restoring a Direct Access Track
E0J1 (or 2314) disk storage. When the

is given control when a new TO volume
is needed. EOJ1 writes the trailerx
label on the current TO volume and
then gives control to routine TOTAPE
to insure that a new volume is
mounted. (See "Dumped Data Format"
for a description of the trailer label
and its location for tape or disk.)

EOJAA

is given control at the conclusion of
‘an entire 2311-2311 (or 2314-2314)
dump. EOJAA updates field six of the
VTCC DSCB to reflect any alternate
track assignments necessitated during
the dump. A WAIT state is then set in
the CPU and the program terminates.

Restoring

After the input device has been verified

and
(see

control statements have been analyzed
"Supervisory Routines of the Indepen-

dent Utilities"), control is given to the
restore section of the program, consisting
of the following routines, which are
executed in the order indicated.

FRMTAPE

ensures that a FROM volume is mounted,
whether tape or disk. The order of
volume mounting is immaterial. After
a FRCM volume is mounted, this routine
reads the limits record (record one).
Control is then given to RSTRTAPE, if
the FROM device is tape, and to
STRTDSK, if the FROM device is 2311

device is not the 2301 drum and if
there is at least 64K of main storage,
buffers are built in upper storage for
the data records and the channel
programs.

RSTRTAPE

reads the control record into location
DTALENG1l, when storage is available.
(The control recoxd consists of a
channel program capable of restoring
the dumped track.) From DTALENG1l, the
record is moved to DTALENG. The image
of the dumped track (in blocked record
format) is read into location DTA-
BUFF1, when storage is available, and
then is moved to DTABUFF. Control is
then.given to MODTKADT.

STRTDSK"

performs the same logical function as
RSTRTAPE, but reads instead from 2311
(or 2314) disk storage. The control
record is first read into location
DTALENG (also causing the channel pro-
gram, the second field of the control
record, to be read into location
CCWLIST). The first field of the con-
trol record is then used to read as
many tracks as are necessary to "f£ill"
the buffer DTABUFF, that is, to com-
plete one dumped track image in the
buffer. cControl is then given to rou-
tine MODTKADT.
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MODTKADT

EOJA
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executes the channel program at loca-
tion DTALENG, thus restoring one track
in its original format. If the FRCM
volume is not exhausted, control is
given to RSTRTAPE oxr STRTDSK, derend-
ing on whether the FROM device is tape
or disk, respectively. When the FRCM
volume is exhausted, control is given
to EOJA to read the trailer label.

reads the trailer label (for a de-
scription of the trailer label and its
location, see "Dumped Data Format").
Successive oring of trailer labels Ly
this routine controls FROM volume
mounting. If another FROM volume is

to be processed, control is given to
FRMTAPE to insure that it is mounted,
whether tape or disk. If no more FROM
volumes are to be processed, controcl
is given to EOJAA (if the restore is
entire), or the program is terminated
(if the restore is partial). Note: a
restore is entire or partial depending
only on the limits of the companion
dump.

EOJAA

updates field six of the VTOC DSCB to
reflect any alternate track assign-
ments necessitated during the (entire)
restore. No such update is provided
for a partial restore.
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Chart 77. IBCDMPRS - Dumping and Restoring a Direct Access Volume
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Recovering and Replacing a

Track (IBCRCVRP

The recover-replace program performs one of
two functions during a single execution:

e Recovering (reading) data from a track
on an initialized direct access volume;
listing defective records, or all reco-
rds, if specified; and writing the good
data on a recovery output tape for use
by the replace portion of the program
during a future execution.

e Replacing a good track image on an
operative track by merging data from
the recovery output tape with replace-
ment data supplied by the user.

Requests may be stacked, but all must
specify the same function -- recover or
replace.

The current version of the program sup-
ports recovery and replacement of data on:

2302 disk
2303 drum
2311 disk
2314 disk
2321 data

storage
storage
storage
storage
cell storage

As a stand-alone program, recover-
replace contains the following supervisory
routines, described under the heading,
"Supervisory Routines of the Independent
Utilities":

Input Device Check (CKINPUT)

Data Input Routine (SYSIN)

Control Statement Analysis (CLRSCAN)
Volume Label Check (CKVOLLBL)
Message Cutput Routine (SYSOUT)
Write to Operator (OPPRNT)

I/0 Control (STARTIO)

I/0 Interruption Analysis (CKCSW)

The logic of the recover and replace
portions of the program is shown in the
following charts:

Chart 78. Overall Logic

Chart 79. Recover Logic

Chart 80. Recover Data Check Routine

Chart 81. Recover Count Check and End-
of-track Routines

Chart 82. Replace Logic

Overall Flow

When the program gains control, it waits
for the operator to define the input device
from which utility control statements are
to be read. The program then verifies that
the input device definition is valid, and
tegins to read, scan, and analyze utility
control statements.

Figure 65 suggests how main storage is
nmanaged by the program. The space occupied
by the replace portion of the program after
initial loading is used as buffer for read-
ing the track to be recovered or replaced.
A recover run causes the replace coding to
be overlaid by the track image; for a
replace run the rerlace coding is first
moved to overlay the recover portion of the
program.

Depending on the request, the appropri-
ate recover or replace coding is then
executed. Following this, listing is per-
formed: for a recover run, if the LIST
option is specified all records on the
track are listed, or otherwise only the
defective records; for a replace run, if
the LIST option is specified all records on
the replacewment track are listed, or other-
wise only the replacement records. When
all requests have been serviced, the pro-
gram issues an end-of-job message, rewinds
and unloads the tapes, and sets the wait
state in the CPU with D's displayed on the
console lights.

BCRCVRP IBCRCVRP
IBCRCVRP (low) 1BC (low)
Supervisory Routines Supervisory Routines Supervisory Routines
VRECOVR VRECOVR VRECOWVR
Recovery Coding Recovery Coding Replace Coding
VRECTAB VRECTAB VRECTAB
Control Data Control Data Control Data
VGOODBUF VGOODBUF VGOODBUF
Replace Coding Buffer Buffer
(high) (high)

Figure 65.
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A. Program Listing

#. Main Storage Contents for
Recover Execution

Main Storage Management for Recover Replace

C. Main Storage Contents for
Replace Execution



Recovering

The recover portion of the program reads
the specified track of the direct access
volume, gathers control data to be used by
a future replace run, and records the con-
trol data and the successfully recovered
portion of the track on a recovery output
tape. Figure 66 shows the tape format.

Records are read into VGOODBUF. If a
data check is detected in the count field
of a record or an address marker is missing
from a record, the remaining bytes on the
track, including records and gaps, are read
into VGOODBUF using the space count command
and are immediately listed on the message
device. After listing, the records and
gaps are cleared from VGOODBUF and the next
record is read into VGOODBUF immediately
following an 8-byte entry left in place of
the record which had the bad count or mis-
sing address marker. If the count field is
good and the address marker is present, any
key ands/or data fields read, whether good
or defective, will remain in VGOODBUF as
read. (See Figure 67.)

As each record is read into the buffer,
an entry is built in the record control
table VRECTAB. Each entry consists of a
1-byte flag and a 3-byte pointer to the
record image. The settings of the flag
byte in VRECTAB are as follows:

Bit=1 Meaning

Bad count field

Bad key field

Bad data field

Missing address marker
Last record flag
Recovery was aborted

EOF with key

EOF (with or without key)

6—

NNUEWNORO

After reading the track, recover kuilds
at location CCWLIST a channel program which
will be completed and executed by replace
in writing and read-back checking the data

put on the alternate track. Recover then
stores into VALTBUF the address of the
first doubleword boundary following the
recovered data in VGOODBUF. This estab-
lishes the area replace uses to receive
data for records with bad counts or missing
address markers. Recover then writes the
recovery output tape.

Replacing

The replace portion of the program, which
is moved to overlay the recover portion,
reads the recovery output tape, reads
replacement data supplied by the user,
assigns an alternate track (if the volume
resides on disk storage), and writes the
mexged data on the track.

The header record on the recovery output
tape is first read and the serial number of
the direct access volume is checked. The
next two records (control record and reco-
vered data) are then read into the same
absolute storage locations they occupied
during the companion recover run (VRECTAB
and VGOODBUF). Flag bytes in VRECTAB are
then interrogated, and replacement data is
read as needed. Replacement data is read
into the alternative buffer (pointed to by
VALTBUF) if the record to be replaced had a
missing address marker or a bad count
field; otherwise replacement data is read
into VGOODBUF, overlaying the corresponding
defective recovered key and/or data por-
tions. When all replacement data has been
read, an alternate track is obtained on the
volume (if it is non-drum storage), and the
merged recovery and replacement data are
written on the track using the channel pro-
gram at location CCWLIST. If the HA-RO
fields are defective on 2314 disk or 2321
data cell storage, the program attempts to
move these fields approximately 800 bytes
down the track.

Example: Figure 67 illustrates a complete
cycle (two executions of the program) for
recovering and replacing a track.

LABEL / TAPE TAPE
D OL |[TRA DATE| PAD CCWLIST |VALTBUF | VRECTAB VGOODBUF
(Optional) mark [ P | VOL [TRACK ) & MARK
ID = 4-byte constant "RECV" CCWLIST = Channel program VGOODBUF = Buffer
VOL = 6-byte volume ID of to be used to containing
direct-access device replace data on recovered data

TRACK = 12-byte

BBBBCCCCHHHH VALTBUF =

of recovered track

DATE = 8-byte date of VRECTAB =

assembly MM/DD/YY
PAD = 50 bytes of zeros

Figure 66. Format of Recovery Output Tape

volume

Pointer to buffer

for replacement data
Table of control
dafa for track
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During o recover execution,

the track containing defective
records is read into VGOODBUF;
for each record, a flag and
pointer are set in VRECTAB,

In this example, the given track
is found to be in the following
condition:

HA - Good

RO - Good

R1 = Bad count
R2 - Bad key
R3 - Bad data

R4 - Missing address marker
RS - Last record, good

Recovery Output
Tape

Figure 67.
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®

The recovery output
tape is written,
consisting of a header
record, a control
record, and recovered
data. The recover
execution terminates.

®

During a subsequent
replace - execution, the
recovery output tape is
read into the same
absolute storage
locations from which

it was written.

Using control data from
VRECTAB, replacement
data is read into

(o) VGOODBUF, or
(b) the buffer pointed
to by VALTBUF, in
case of bad count or
missing address marker.

RO Count and Data

R1 Count I
£

R2 Count, Key and Data I'
New R3 Data

R3 Count, Key and Data <

R5 Count, Key and Data

Main Storage _ _ _ __ _
|
I vrecTas VGOODBUF
I { 00000000 HA Address HA and Blanks |
00000000 RO Count Address
10000000 R1 Count Address
01000000 R2 Count Address
00100000 R3 Count Address
i 00010000 | R4 (8 Bytes) Address
I 00001000 RS Co.unr Address R4-8 Bytes
Flag (1) Pointer (3) ———J
VALTBUF
(Next Double-
Word Boundary)

An Example of the Recover-Replace Cycle

New R4 Count,|
J Key and Data

®

Using the channel program
read from the recovery
output tape, the merged
(old and new) data is
written on an alternate
track.

Replacement Data

New R2 Key

New. RT Count,
Key and Data




Chart 78. IBCRCVRP Overall Logic
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Chart 79. IBCRCVRP Recover Logic
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Chart 80.

IBCRCVRP Recover Data Check Routine
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Chart 81. IBCRCVRP Recover Count Check and End-of-Track Routines
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Chart 82.
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Appendix A: Modules of Utility Programs

This appendix descrikes the modules of each
utility program. The module names given
are the SYS1.UT506 names. When these names
differ from equivalent SYS1.LINKLIB names,
the latter are given in parentheses. 1In
the case of the independent utilities
IBCDMPRS, IBCRCVRP, and IBCDASDI, the pre-
vious statement is not applicable since
these programs are part of the S¥YS1.SAMPLIB
data set.

IEBCOMPR

IEBCROOT
is the root segment; it opens and
closes SYSPRINT, writes messages, and
calls the proper modules.

IEBCOMPM
is the message module.

IEBCANAL
interprets returns from IEBCCS02.

IEBCMAIN
when the data sets are partitioned,
compares directories to determine
whether one is a subset of the other;
when the data sets are sequential, it
compares the data sets.

IEBPTPCH

IEBPPUN1
is the root segment; it opens and
closes SYSPRINT data set, calls proper
modules, and prints all messages and
control cards.

IEBFPMSG
is the message module.

IEBPPALL
obtains storage for and then con-
structs tables and work areas, calls
and then interprets returns from
IEBCCS02, checks for valid parameters.

IEBCCS02 .
opens and closes SYSIN data set, reads
and scans cards, returns data to
IEBFPALl.

IEBPPCH1
is the processor module; it handles
sequential and partitioned data sets,
opens and closes SYSUT1 and SYSUT2
data sets, checks for valid control
cards, and examines tables built by
IEBFPALl.
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IEBCOPY

IEBCOFYA )
is the root segment; it gives control
to the proper modules, and prints all
error messages and control cards.

IEBCOPYB
is the message module.

IEBCOPYC
opens and closes SYSPRINT data set,
obtains storage for and constructs
work areas and tables, calls and then
interprets returns from IEBCCS02, and
when control cards are present, checks
them for validity.

IEBCOPYD
is the processor module; it opens and
closes SYSUT1 and SYSUT2 data sets,
analyzes tables from COPYC and: if
total copy, reads in directory and
sorts by TTRs; if exclusive copy,
sorts exclude table by MEMBER NAME
sequence, reads the data set direc-
tory, compares for excludes of direc-
tory names, and sorts directory names
by TTRs; if inclusive copy, copies
included names and moves data from
input buffer to output buffer.

IEBEDIT

IEBEDIT
extracts records from a master file of
JCL statements to create an edited
input stream data set.

IEBGENER

IEBGENRT
is the root segment; it opens and
closes SYSPRINT, writes all messages
and control cards, and gives control
to proper modules.

IEBGMESG v
is the message module.

IEBGSCAN
obtains storage for and then con-
structs tables, calls and then intexr-
prets returns from IEBCCS02, analyzes
control cards.

IEBGENR3
is the processor segment root module;
it opens and closes input and output



data sets and performs label
processing.

IEBGENS3 (IEBGENR3)
perforns I/0 operations for variable
spanned records.

IEBGENO3 (IEBGENR3)
performs I/0 operations for non-
variable spanned records.

IEBMCOVE2
moves logical records from input to
output buffer.

IEBEDIT2
moves, with editing, logical records
from input to output buffer.

IEBCONH2
converts data from H set BCD to
EBCDIC.

IEBCONP2
converts data from packed to zoned
decimal.

IEBCCNZ2
converts data from zoned to packed
decimal.

IEBLENP2
computes total output record whenever
an input record is encountered.

IEHUCSLD

IEHUCSLD
checks for type of operation, for
universal character printer, and for
buffer load characters; issues WTOR to
mount proper chain; loads the buffer
and verifies it, if specified.

IEHIOSUP

IEHIOSUP
finds first load module of SVC routine
then loads succeeding modules, reads
in the member, and updates member's
XCTL table, if present.

IEHINITT

IEHINITT
is the root segment; it opens and
closes SYSIN and SYSOUT, builds tape
lakel image in main storage, extracts
information from the JFCB, and links
to SVC 39 to write the tape label.

IGC0003I (svC 39)
writes a tape volume label followed by
a durmy header label and a tapemark.
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IEHSCAN
reads control statements and scans
them for INITT command and for
keywords.

IEHPRNT
’ is the message module.

IEHDASDR

IEHDAOUT formats and writes dumped informa-
tion to the SYSOUT data set.

IEHDASDR
is the entry point for the program.
It performs initialization and passes
control to the Control routine.

IEHDASDS
is the Control routine. It processes
control statements and passes control
to the functional routines.

IEHDCELL
is the Data Cell Analysis routine. It
performs surface analysis of data cell
volumes.

IEHDDATE
is the Date routine. It obtains the
day's date and passes it to the Print
routine, IEHDPRNT.

IEHDEXCP
is the I/0 subroutine of the Dump rou-
tine. It performs all I/0 operations
during a dump except for those per-
formed by IEHDAOUT.

IEHDGETA
is the control routine for performing
alternate track assignment.

IEHDLABL
writes new volume serials and owner
names on direct access volumes.

IEHDMSGB
is the Message Builder routine. It
selécts, constructs, and stores
nessages.

IEHDMSGS
is the message CSECT. It contains the
messages used by the IEHDASDR program.

IEHDPASS
is the Password Protection routine.
It checks the passwords required for
security protected data sets, and
checks data set expiration dates.

IEHDPRNT

writes messages to the SYSOUT data
set.

Modules of Utility Programs 215



IEHDREST
is the Restore routine. It reads
dunred information from a restore tape
and writes the information on direct
access volumes.

IEBDSCAN
is the Scan routine. It reads control
statements and scans them for syntax
errxors, one field at a time.

IEHDVTOC
is used by the Analysis routine to
write system data on direct access
volumes.

IGCO008RB
is the first load of the SVC 82 rou-
tine. It builds DEBs for new direct
access volumes and passes contrcl,
when necessary, to one of the other
loads.

IGC0108B
is a load of the SVC 82 routine. It
assigns an alternate track on a direct
access volume.

IGC0208B
is a load of the SVC 82 routine. It
updates UCBs to reflect new volume
serials or VTCC location changes.

IGG019P8
is the End-of-Extent appendage rou-
tine. It modifies extent limits and
file masks in DEBs.

IGG0O19P9
is the Abnormal End appendage routine.
It is used to bypass I/0 Supervisor
error processing.

IEHMCVE
IEHMQVE
is the root segment; it obtains a save
area.
IEHMVSRS
loads modules if required.
IEHMVXSE
gets three work files and a work area.
IEHMVXSF
is the first-time control module for
IEHMVSSF.

IEBHMVSSF (IEHMVSF)
mounts volumes.

IEFWNSKA (IEHMVSF)
is the systens device mask takble.
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IEHMVEST
clears work areas and initializes for
a request.

IEBMVESJ
reads cards.

IEHMVSSS (IEHMVESS)
builds tables and sets switches.

IEHMVEST
opens the catalog for a data set group
operation.

IEHMVESC
reads the catalog and writes it onto
SYSUT1 for a data set group operation,
or writes the catalog onto SYSUT2 for
a move or copy catalog.

IEHMVESH
closes the catalog and sets up for
following request.

IEHMVSSZ (IEHMVESZ)
checks for volume or data set.

IEHMVSSV (IEHMVESZ)
obtains 'FROM' DSCB, links to module
for mounting of °'FROM' volume.

IEHMVMRZ (IEHMVESZ)
writes messages.

IEHMVSRZ (IEHMVESX)
handles routing and errors.

IEHMVSRV (IEHMVESX)
allocates the catalog on two volumes
if necessary.

IEHMVSRK (IEHMVESX)
reads unloaded records.

IEHMVSRY (IEHMVEXV)
handles routing and errors.

IEHMVSSX (IEHMVEXV)
allocates two data sets.

IEHMVSTC (IEHMVEXV)
reads 'FROM' partitioned data set
directory.

IEHMVMRY (IEHMVEXV)
writes messages.

IEHMVSSY (IEHMVESY)
handles routing and errors.

IEHMVSRM (IEHMVESY)
writes first unloaded record when
applicable.

IEHMVSRX (IEHMVESY)
kuilds 'TO' and 'FROM' DCBs, handles
*TO' DD and: 'FROM' DD.



IEHMVMSY (IEHMVESY)
writes messages.

IEHMVMRZ (IEHMVESY)
writes messages.

IEHMVETJ
reads *FROM' and writes 'TO' sequen-
tial or partitioned data set without
performing reklocking.

IEHMVESL
reads °'FROM' and writes 'TO' sequen-
tial or partitioned data set; reblocks
type F records.

IEHMVESM
reads 'FROM' and writes 'TO" sequen-
tial or partitioned data set; reblocks
type V records.

IEHMVSRD (IEHMVERD)
builds unloaded records.

IEHMVSRM (IEHMVERD)
writes unloaded records.

IEHMVSRA (IEHMVERA)
recreates unloaded record in original
state.

IEHMVSRK (IEHMVERA)
reads unloaded recorxds.

IEHMVSTA (IEHMVETA)
builds unloaded record and creates
original record.

IEHMVSRM (IEHMVETA)
writes unloaded records.

IEHMVSRK (IEHMVET2)
reads unloaded records.

IEHMVMTA (IEHMVETA)
writes messages.

IEHMVESR
gets directory entries from SYSUT3
work file.

IEEMVETG
gets directory entries from SYSUT1 of
includes or selects. :

IEHMVESU
writes messages.

IEHMVESN
closes 'TO' and 'FROM' data sets;
determines next module.

IEHMVMSN (IEHMVESN)
writes messages.

IEHMVESQ
catalogs and uncatalogs moved data
sets.
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IEHMVMSQ (IEHMVESQ)
writes messages.

IEHMVESP
catalogs and uncatalogs copied data
sets.

IEHMVESO
checks errors - job abort or request.

IEHMVESK
closes SYSIN; scratches and closes
SYSUT1, SYSuT2, and SYSUT3.

IEBISAM

IEBISAM
is the root segment; it sets up a com-
mon work area, obtains input parame-
ters, sets switches, and passes con-
trol to the required module.

IEBISC
copies records of an indexed sequen-
tial data set.

IEBISU
retrieves logical records sequentially
from an indexed-sequential data set.

IEBISSO (IEBISU)
creates 80-byte logical records with
fields as defined for ‘'unloaded®' data
sets.

IEBISL
reconstructs indexed-sequential data
set from ‘unloaded' data.

IEBISSI (IEBISL)
retrieves logical records from an
'unloaded' data set.

IEBISPL
prints logical records of an indexed
sequential data set.

IEBISF
writes messages, prints error messages
if applicable, and returns completion
code to root segment.

ZIEHPROGM

IEHPROG1 (IEHPROGM)
gets work area, reads SYSIN, mounts
volumes if applicable.

IEHPROG2 (IEHPROGM)
issues SVCs for cataloging, uncatalog-
ing, deleting, connecting, releasing,
BLDA, DELET.

Modules of Utility Programs 217



IEHPROG3 (IEHPROGM)
contains and writes messages.

IEHPROGY4 (IEHPROGM)
opens input and output DCBs.

IEHPROGS (IEHPROGM)
prepares for the volume mounting
module IEHMVSSF.

IEHLIST

IEHQSCAN (IEHLIST)
reads control cards.

IEHPRMSG (IEHLIST)
message module.

IEBPRINT (IEHLIST)
scans and prints requested data from
VTCCs, catalogs, and directories.

IEBUPDAT

IEBUPDAT
updates 80-character logical record
libraries.

IEBUPDTE

IEBUPDT2 (IEBUPDTE)
creates partitioned or sequential data
sets, sequences new data sets, rese-
quences old data sets, replaces or
reproduces data set members, or adds
members to a partitioned data set.

IEBUPLOG (IEBUPDTE)
opens SYSPRINT and writes messages.

IEBUPDTE
reads control cards, and opens SYSUT1
and SYSUT2.

IEBASCAN (IEBUPDTE)
scans and analyzes control statements
and sets appropriate flags.

IEBUPNIT (IEBUPDTE)
initializes the region IEBUPCON and
opens SYSIN data set.

IEBUEFXIT (IEBUPDTE)
contains exit routines for the
program.

IBCDMPRS

IBCDMPRS

creates backup copies of direct access
volumes.
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IBCRCVRP

IBCRCVRP
recovers usable data from a defective
track, assigns an alternate track, and
nmerges replacement data with the reco-
vered data onto the alternate track.

IBCDASDI

IBCDASDI
initializes and assigns alternate
tracks to a direct access volume.

IFCEREPO
modules for this utility program are
summarized in Figure 25,

IEBDG

IEBDG _
is the control module that is the
interface with a calling program. It
opens the input, output, and message
data sets, and it reads the program's
control cards.

IEBFDANL
analyzes the keywords and parameters
on an FD card and begins construction
of an entry in the FD table.

IEBFDTBL
completes the construction of the FD
entry that was begun by the FD analy-
sis module. It assigns FD card
default values if necessary.

IEBCRANL
analyzes the keywords and parameters
on a CREATE card and builds a create
table entry, a picture table, an FD
address table, and an exit name table.

IEBCREAT
generates output records by using
information from (1) input data sets,
and (2) tables built by previous
modules, as required. It permits user
modifications before final record out-
put. It releases storage obtained for
information tables.

IEBDGMSG
is the message module, and it controls
the paging on a message printer.

IEBDGCUP
is the clean-up module that closes
DCBs and frees storage for DCEs and
buffer pools.



IAppendix B: User-Label Processing

With respect to the processing of user The following text discusses parameter
labels by user routines, Figure 68 shows information passed from a utility program
the general logic of the following utility to a user routine, and return code informa-
programs: IEBCOMPR, IEBEGENER, IEBPTPCH, tion passed from a user routine to a utili-
and IEBUPDTE. ty program.
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Parameter List

When the utility gives control to a user label-routine, general register 1 contains the
address of a parameter list whose format is given in Figure 69.

r—— 1 byte > 3 bytes »

Not Used Address of 80-byte label buffer area

Flag byte Address of DCB being processed

Address of status information
(for uncorrectable 1/O errors)

Error flags

Presently not being used

® Figure 69.

A description of the underlined fields
indicated by the parameter list in Figure
69 is given Lelow.

¢ label buffer area: prior to entering a
label routine, user header or trailer
labels are read into this area by the
operating system. When a user's label
routine constructs labels, the labels
are placed (one at a time) in this
area.

e status_information address: if an
uncorrectable I/70 error occurs during
the reading or writing of a user label,
bit 0 of the high-order (exror flags)
byte of this field is set to 1. The
three low-order bytes of this field
contain the address of the standard
status information for SYNAD routines.
(See the publication IBM_System/360
Operating System: Supervisor and Data
Nanagement Serxrvices, Form C28-6646.)

Note: At volume switch time, the utility
routines use the information contained in
the flag bkyte of the second word to indi-
cate end of volume or end of data.

PARAMETER LIST MODIFICATION

For IEBUPDTE, the following modifica-
tions are made to the parameter list:

e When there are user label-processing
routines, the first meaningful field of
the parameter list passed to the user
output-label routine points to the
label buffer. This buffer, which con-
tains a label data record from the
SYSIN data set, is for the user to

Parameter List Passed to User-Label Exit Routine

inspect before the record is written as
a label.

If the error status information in the
parameter list is established as a
result of a reading error, the user
routine must return one of the return
codes (described in the next section)
or the program will be terminated.

If the error status information is
established as a result of a recording
error, bit 1 (of the error-flags byte)
is set to 1 to indicate that the error
occurred during an output operation.
In this case, the user routine must
return a code of either 0 or 4, or the
program will be terminated.

For header labels only, a fifth entry
in the parameter list occurs under the
conditions given below. The first byte
of this entry is meaningless, and the
last three bytes contain the address of
the label that has been replaced from
the 0l1ld master data set (SYSUT1l). The
conditions (all of which must Lke pre-
sent) for the occurrence of the entry
are:

1. BAn update of the o0ld master is
specified via the keyword
UPDATE=INPLACE.

2. A LABEL statement must be speci-
fied for header labels in the
input data set.

3. A user label-routine corresponding
to the LABEL statement is speci-
fied and user labels are encoun-
tered on SYSUT1.
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Return Codes

One of the following return codes must be placed in general register 15 when a user
(lakbel-processing) exit routine gives control back to the utility program. An incorrect
(or no) code results in termination of the program.

Type of Routine Code System (Utility) Response

Input header or 0 Resume normal processing. Ignore additional labels in the label
input trailer group.
label

4 Read next user label into buffer area. Return control to user-

exit routine. Resume normal processing if no more labels.

16 Request termination of label processing. Utility program per-—
forms clean-up functions and terminates.
Output header or 0 Resume normal processing. No label is written from buffer .area.
output trailer
lakel

4 Write label from buffer area. Resume normal processing.

8 Write label from buffer area. If less than eight labels
created, return to exit routine. Otherwise, resume normal
processing.

16 Request termination of label processing. Utility program per-

forms clean-up functions and terminates.

RETURN CCDE MODIFICATICNS

1. For IEBUPDTE, the following modifications are made to the return codes when the key-
word UPDATE=INPLACE is specified.

Type of Routine Code System (Utility) Response

Input header 0 Same as akove.
L} Same as akove.
8 Write label from buffer area. Resume normal processing.
12 Write label from buffer area. Read next label into buffer

area. Return control to user exit routine. Resume normal
processing if no more labels.

16 Request termination of label processing. Utility program
performs clean-~up functions and terminates.
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2. For IEBCOMPR, the following modifications are made to the return codes, depending on
the operand in the LABELS statement: (See Figure 70)

Tyge of Routine User Return Code LABELS Statement System (Utility) Response
Input header or 16 DATA = ALL Return a code of 4 to
trailer Labels Cpen routine. Take no
additional label exits.
16 DATA # ALL Return a code of 0 to Open
routine.
Ignore rest of lakels.
0* DATA = ALL Same as for code 16.
0% DATA # ALL Same as for code 16.

*After SYSUT1 and SYSUT2 have been opened, the following conditions are tested and the
response indicated is taken.

0, with DATA = ALL Compare the labels,
a previous then terminate the
code of 16 processing.
DATA # ALL Terminate the processing.
0, with Compare available
no previous labels. Then check
code of 16 LABELS statement
operand as follows:
DATA = ONLY Terminate the processing.
DATA # CNLY Compare the data of the

appropriate data sets.

Appendix B: User Label-Processing 223
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When processing is complete, the DEVTYPE
routine places a return code in general
register 15. An error return code of 04
indicates one of the following conditions:

e No output area specified: the area pa-
rameter is missing from the DEVTYPE
macro instruction.

¢ DD name not found: there is no TIOT
entry that corresponds to the DD name
supplied.

e Invalid UCB unit type field: the UCB
unit type field (byte 4 of the device
code field) does not specify a direct
access, tape, or unit record device.

If the request is completed satisfactorily,
the DEVTYPE routine places a return code of
00 in general register 15, and exits via
SVC 3.

Section 1IV:

IOHALT ROUTINE

When the IOHALT routine (SVC 33) receives
control, it is given the address of the UCB
associated with the device to be stopped.
It checks that address for validity, then
inspects the UCB device code field to make
sure that the device is not a direct access
device.

IOHALT branches to a resident I/0 Super-
visor subroutine to issue the HIO instruc-
tion and examine the resulting condition
code. If no error occurs, control returns
to IOHALT.

The appropriate condition code is placed
in general register 15. If the operation
was successful, the IOHALT routine places a
post code (X*48') in the ECB code ftield ot
the IOB and issues SVC 3 to exit.

SVC Transient Area Routines 65
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SECTION V: CONTROL BLOCK AND TABLE FORMATS

The 1I/0 supervisor uses control blocks and
tables to communicate with itself, with the
rest of the control program, with proces-
sing programs, and with I/0 devices.

This section of the publication
describes in detail the characteristics of
the control blocks and of the tables used
by the I/0 supervisor.

Figures 8 through 21 show control block
and table formats. Where pertinent, a dis-
cussion of the fields follows the figures.

ATTENTION TABLE

For convenience, the tollowing control
blocks and tables are presented in alpha-
betical order:

Attention Table

Channel Search Table

Data Control Block

Data Extent Block

Device Table

Error Recovery Procedure Intertace
Bytes (ERPIB)

Event Control Block

Input/Output Block

L.ogical Channel Word Table

Request Element Table

Statistics Table

UCB Lookup Table

Unit Control Block

e & 9 & 0 ¢ @

The attention table is used by the I/0 supervisor to obtain the addresses of the atten-

tion routines required to service the I/0 devices

The
e Creation.

¢ Storage Area. The table resides,

attached to the systemn.

attention table has the following characteristics:
The table is created at system generation time.

as a permanent part of the resident supervisor,

in protected resident storage (when protection is available).

® Size.
of 64 entries.

e Means of Access. The ATNTAB byte,

The table contains one 4-byte entry per attention routine,

supplied by the user in the UCB,

is added to

up to a maximum

the starting address of the attention table to obtain the proper attention routine

entry in the table for the device.

e Format.

The format of an attention table entry is shown in Figure 8.

L]

Unused |
4

Attention Routine Address

I

|

L

|<--—-1 byte-——->|<
| <

[ St e i it o R Wt g kD

4 bytes

3 bytes

— b ——

vV Vv

b e e — ——— — — —— )

Figure 8. Attention Table Entry Format
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