






























































































































































tine formats and prints one page (storage)
at a time using the PAGEPRNT routine.

The PAGEPRNT routine prints 4096 bytes
of main (core) storage beginning at the
address passed as a parameter in general
register 4. The storage key is printed for
each 2048 bytes. This routine prints 32
bytes of core storage per line.

The TESTDUP routine compares adjacent
32-byte areas of core storage. Duplicate
lines are flagged and maintained until a
non duplicate line is encountered. At this
time, a summary of duplicate lines is
printed.
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SECTION 5:

VAM 2 UTILITY PROGRAM (VAM2UT)--MODULE CEBVP

The VAM 2 Utility Program is a stand-
alone program that allows the user to dump,
display, and patch disk volumes in VAM 2
format. The program uses commands in stan-
dard Time Sharing Support System (TSSS)
syntax.

ATTRIBUTES: VAM2UT operates outside and in
support of TSS/360 as a privileged, non-
relocatable, serially - reusable program.
RESTRICTIONS: as follows:

1. A maximum of 25 volumes are considered
for a multi-volume data set.

2. A maximum of 2000 pages are allowed
for a data set.

3. Nine pages (36K) of main storage are
required to patch a 2314, using the
$vaM command.

4. A member may have a maximum of 40
pages.

HARDWARE REQUIREMENTS: VAM2UT is a tape-
resident module that can operate on any IBM
System/360 with the required device config-
uration, as listed below.

Main Storage 32,000 bytes

Program Input Device 2400, 2540
Command Input Device 2540,1052
Program Output Device 1403,1052
Message Output Device 1052

Other 2311, 2314

PROGRAM INITIATION AND OPERATION: The
absoclute loader, which precedes the pro-
gram, loads the program at location zero.
The first eight bytes become a psw that
passes control to location START.

START initializes the general registers,
establishes the base registers, sets up the
PSWs, determines the available buffer
storage, and puts the program into the wait
state with I/0 interruptions enabled. The
initial attention interruption, from the
console, defines the operator conscle as
SYSIN. The program leaves the wait state;
it branches to the I/0 status check rou-
tine, (CKCSW in STARTIO), to the I/0 atten-
tion interruption handler, and to FOUNDSCB,
which is the main communications routine.
At this point the operator receives an
initialization message from ATTN, and a
dollar sign ($) from FOUNDSCB, as a prompt-
ing message. He may now either transfer
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control to the card reader wvia the CALL
command, oOr continue to enter commands from
the console. VAM2UT has no normal-
completion exit: rather, it will enter a
wait state. If an error occurs, a message
will precede the wait state.

OPERATION

The absolute loader gives control to
VAM2UT at the START entry point. PSWs and
base registers are established; the avail-
able core pages are recorded. START sets
up a dummy UCB area, and enters the wait
state with I/0O interruptions enabled. An
attention interruption from the operator's
console causes a UCB to be built for the
console, which defines that device as
SYSIN, and causes control to pass to the
ATTN routine which prints the identifying
message at the console. FOUNDSCB next
prints the $ on the console; it enters the
wait state for further input.

Commands are now analyzed, and control
is passed to validate the parameters.

e CALL -- SYSIN is set to receive the
next command from the card reader.

e RUN -- SYSIN is set to receive the next
command from the operator's console.

¢ SET ~-- The second-level keyword is
found and handled as follows:

$DS
At NEXTDSCB the PAT is searched to
find DSCB pages; the E DSCB slots
are searched for data set name.
BUILDSCB constructs a table of
pointers to the DSCBs for the data
set. Control then returns to
FOUNDSCB to accept the next
command.

$DISK
SETDISK builds a UCB, reads in the
PAT, indicates that the disk is
defined, and returns control to
FOUNDSCB to accept the next
command.

$DOUT
SETDOUT sets the UCB to define the
printer, and returns control to
FOUNDSCB.



s DUMP -- The second-level keyword is

found and handled as follows:

$PAT
at READPAT, processing is initiated
to read the PAT at T311l. The PAT
is then printed, using the DUMP
routine, and. control is returned to
FOUNDSCB to accept the next
command .

$DSCB
DSCBDUMP reads the PAT for the
specified DSCBs, and gives control
to DUMP to print them. Control is
returned to FOUNDSCB to get the
next command.

$VAM '
VAMCK finds the specified page
number and passes it to READPAGE to
read the page. VDUMP prints the
page, using DUMP, and returmns con-
trol to FOUNDSCB tc accept the next
command.

$DS
PODSDMP ensures that the disk has
been defined (via SET $DISK), and
that a data set name exists. The
pages are read by the READ routine,
and printed by DUMP. Control is
returned to FOUNDSCB to accept the
next command.

$POD ’

Processing is the same as for $Ds,
but only the POD pages are read and
printed.

$PMD
RDPOD reads in the POD; SRCHPOD
gets the PMD address from the POM.
MODUMP passes the PMD length to
DUMP, which prints the PMD. Con-
trol is returned to FOUNDSCB to
accept the next command. If $VM or
$RM is entered as a second-level
keyword to the DUMP routine, the
PMD is printed with its member

pages.

DISPLAY -- The second-level keyword is
found and handled as follows:

$VL
DSAVE initiates processing of the
offset, length and type attributes.
DOVL then reads the volume label
using the READ routine, and dis-
plays it using OPPRNT. Control is
returned to FOUNDSCB tc accept the
next command.

$VAM

VAMCK passes the page number to
DSAVE which processes the offset,

Section 5:

length, and type attributes. READ-
PAGE reads the requested page, via

OPPRNT, and returns control to
FOUNDSCB to accept the next
command.

~ $PMD

The
EE.

RDPOD reads the POD, using the READ
routine. SRCHPOD finds the CSECT
name, and SRCHPMD locates the con-
trol section dictionary. PATCHER
then displays the PMD using the
OPPRNT routine, and returns control
to FOUNDSCB to accept the next com-

mand. If $VM or $RM is specified,
the PMD and its member pages are
displayed.

CEIAP

READPREL reads the prelude, using
the READ routine, and passes con-
trol to PATCHER to verify the CSECT
length. READIN sets up the prelude
for BCTR1 to display it via OPPRNT.
Control is returned to FOUNDSCB to
accept the next command.

PATCH -- processing is the same as for
the DISPLAY command. The user is then
prompted to see if a patch is to be

made. The patch is made according to

keyword type:

SVAM -
The CHECKSUM is recalculated for a
DSCB page. GOWRITE writes the
page, and control is returned to
FOUNDSCB to accept the next
command.

$VL
DOVLP sets up the label and passes
control to WRITE, which writes the
label and returns control to
FOUNDSCB to accept the next
command.

CEIAP
The prelude length is calculated
and passed to WRITE. WRITE patches
the prelude on the disk, and
returns control to FOUNDSCB to
accept the next command.

$PMD
GOWRITE sets up the page; WRITE
patches the PMD and returns control
to FOUNDSCB.

VAM2UT routines are summarized in Chart
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INITIALIZATION ROUTINES

START Routine

START receives control from the absolute
loader, and performs the following:

s sets up base registers.

e sets up PSWs.

s records buffer space available.

e enters the WAIT state pending an

interruption.

ATTN Routine

ATTN receives control following an
attention interruption from the operator
console; it prints an identifying message

on the console, and it passes control to
FOUNDSCB.

COMMAND PROCESSING ROUTINES

FOUNDSCB Routine

FOUNDSCB prints a § on the console, ask-
ing for input, and if the input comes from
the card reader, it prints the card image
on the operator console. Control now
passes to CKBUF2 for command and parameter
analysis.

CKBUF2 Routine

CKBUF2 scans the input for an acceptable
command and, having found one, sets an
identifying flag for COMRTN.

COMRTN Routine

COMRTN, entered at COMRTN1, analyzes all
second level commands keywords. Here, syn-
tax is checked and the decision is made as
to which processing path to follow (see
"OPERATION").
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PROCESSING ROUTINES

The VAM2UT processing routines are log-
ically organized by command/keyboard combi-
nations, and by the program flow that fol-
lows from each combination. The RUN com-
marid re-enters the ATTN routine to set
SYSIN= the card reader. All other commands
are shown in tables 10 through 14,
referenced to the possible parameters, and
showing the logical order of processing
routines for each command/keyword combina-
tion. Following the tables, the processing
routines are summarized in alphabetical
order.

Table 10 shows the CALL command.
Table 11 shows the SET command.
Table 12 shows the DUMP command.
Table 13 shows the DISPLAY command.
Table 14 shows the PATCH command.

Table 10. The CALL Command

T -=1
| CALL | |
b Fomm e .
| Routines | GETDEV |
| called | UCBBUILD |
| | SCAN |
| | FOUNDSCB |
L — e e e e e e e e e s e e e e e e e e e e e e i e e S 3

Table 11. The SET Command

T 25 -1
| SET | $Ds $DISK $DOUT |
__________ +-_----_----__-~-,------*-,-,_-
| Routines | GETDSNAM SETDISK  SETDOUT |
| called | GETDEV1  GETDEV GETDEV |
| | MOVEREL UCBBUILD UCBBUILD |
| | NEXTDSCB SCAN SCAN |
] | BUILDSCB .GET DEV1 FOUNDSCB |
| | FOUNDSCB READ |
| [ CKAGAIN I
| ] MOVEREL |
| | READ |
| | DISKONN |
| | FOUNDSCB |
L e e e e e e e e e e e e e e et e o e o e e . e e i J




Table 12.

The DUMP Command

O
| DuMP | $PAT $DSCE $VAM $DS $POD. $PMD |
pep— % o i o e i e e 4. A S 3l A e 1 i . S T . S T D P . S s 5 Y S e S S . P SR A PO W Y. =P H O PR AP U 4B YT e S e e . S S S e .*
;‘ Routines | PATCHER DSCBDUMP VAMCK DSSET PODSET SETPMDSW |
| called | GETDSO FOUNDSCB UCBBUILD VAMCK VAMCK MODCHK |
i | GETDEV1 o SCAN MAKETAR MAKETAB MODSAVE |
] | MOVEREL .ALL/.E RDPOD .READ READ RDPOD |
| | READ DSCBDUMP DUMP DUMP DUMP READ |
| | PATCHER PATCHER READ FOUNDSCB FOUNDSCB SRCHPOD |
| | DUMP GETDSO DUMP MAKETAE |
{ | SCAN GETDEV1 SCAN SRCHPMD |
| | PRINT MOV EREL PRINT SCANCSD |
| | FOUNDSCB READ FOUNDSCB READ |
| | CNVRELPG FINDCSD |
| ] DSCBDUMP PMDPATCH |
| i READ WANTPAT ]
| | CNVRELPG PATCHER |
| | READ MODUMP ]
| | DSCBDUMP READ |
| | PRINT DUMP |
| i DSCBDUMP FOUNDSCB |
| | DUMP |
| | PRINT |
| | FOUNDSCB |
S, O — —— e e e e e e e e e e et e 2 e 2t e e i e e e e e o o i o it e e e e o e J
Table 13. The DISPLAY Command
e e e ——— e - e o 1
| DISPLAY | $VL. SVAM $PMD CEIAP |
prmmmm o 1
| Routines | MODSAVE1l VAMCK MODSAVEL MODSAVE]L |
| Called | CKDIS MODSAVEL CKDIS CKDIS |
| | SCAN CKDIS SCAN SCAN |
| | RDPOD SCAN RDPOD READPREL i
| | DOVL READPAGE SRCHPMD PATCHER |
| | FOUNDSCB PATCHER READPMD FOUNDSCB |
| | PAGEOFF1 PMDPATCH |
| | FOUNDSCB PATCHER |
| | FOUNDSCR |
L e e e e e e ot e v e e S i e o e e S s - e s o e o i . S e o . P . o e e e i e e e S St . St . o o . S T S e e s St i S S . . S . S e e At e e . e o s e e d
Table 14. The PATCH Command
T ———— T —— T S e e B
| PaTCH | $VAM SVL CEIAP $PMD |
b T — mmmmm oo !
| Routines | VAMCK MODSAVE1 MODSAVE1 MODSAVE1 i
| Called | MODSAVE1l PATCH PATCH PATCH |
| | PATCH SCEN SCAN SCAN |
| | ScaN DOVL READPREL RDPOD |
| | READPAGE ASKAGAIN PATCHER SRCHPOD |
| | PATCHER DOVLP ASKAGAIN SRCHPMD |
| | ASKAGAIN FOUNDSCB WRITPREL READPMD |
| | PATDUMP FOUNDSCRB FINDCSD |
| | CKAGAIN PMDPATCH I
l | FIXCHK ASKAGAIN |
| | GOWRITE1 GOWRITE1 |
| | FOUNDSCB FOUNDSCB |
b e e e e e e et e e e 2 e e e et et 2 e e e e e e et ot 2 e et e o e 2 e e e e e e e 1
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ASKAGAIN Routine

ASKAGAIN uses OPPRNT to prompt the
operator either to continue with tne PATCH
operation, or to cancel it following the
display. & "continue" reply causes control
to pass to the patching routine for the
particular keyword. A "stop"™ reply passes
control to FOUNDSCB to prompt for the next
command.

BUILDSCB Routine

BUILDSCB builds the DSCBREL table (see
Figure 6), which consists of a series of
fullword DSCB pointer entries: the first
byte contains the DSCB slot number; the
second byte contains the relative volume
number; the second half-word contains the
relative page number. BAfter one entry is
completed for each DSCB in the data set,
exit is made to FOUNDSCE.

| 1 byte | 1 byte | 2 bytes |
[T oo f Sttt 1
|  slot | RVN | RPN |
| No. | l |
SO B R — R q
| |
| I
| f
! l
! |
D Attt e 1
| Slot | | i
| No. | RVN ] RPN |
Lo 1 S 3

Figure 6. DSCBREL

CKAGAIN Routine

CKAGAIN is entered to read in the PAT
(for a 2314, the second PAT page 1is read
first) wvia READ. If RELTAB (the Relocation
Entry Table) has not yet been built,
MOVEREL is called to build it. In any
case, control is then passed to the next
processing routine, as shown in the follow-
ing table.

$VAM | I X | | |
———————————————————— -ttt
$PAT | X ] | |
~~~~~~~~~~~~~~~~~~~~ B S e
$DSCB | | | X |
———————— e e e e e
$DISK | | | | X
———————————————————— -t
——————————————————— S e e
PATDUMP1 | x| | | |
e at e e S
FIXCHK | | X | | |
——————————————————————— R e |
DSCBDUM1 ] i | X | |
———————————————————  Ratat St St
DISKONN | i | | X |
.................... A b X L
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CHEDIS Routine

CHKDIS validates the syntax for a DIS-
PLAY command, sets the display length in
DOSAREA, and branches to SCAN for &BCDIC to
binary conversion. On return from SCAN,
CHKDIS passes control to RDPOD.

DISKONN Routine

DISKONN flags the disk as "defined"™ fol-
lowing a SET $DISK operation. Control is
then passed to FOUNDSCB.

DOVL Routine

DOVL is entered when a voclume label is
being patched. First, GETDEV2 reads the
volume label into core. Then, the patch is
moved from its buffer to REVPAT. Finally,
the volume label is displayed, via OPPRNT,
at the console. If a PATCH was specified,
control is passed to ASKAGAIN. Otherwise,
exit is made to FOUNDSCB.

DOVLP Routine

DOVLP writes the patch to a volume label
area on disk. First, SCAN is called for
any EBCDIC to binary conversion; then,
WRTVLBL calls WRITE to write the patch.
Exit is made to FOUNDSCB.

DSCBDUMP Routine

DSCBDUMP is entered to dump the DSCBs to
the 1403 printer. If all DSCBs are to be
dumped, or if no data set was specified,
control is passed to READPAT; control goes
through READPAT, and CKAGAIN, to DSCBDUM1
where all DSCBs on the volume are dumped.
When a dump is requested for all format E
DSCBs, or for the DSCBs for a given data
set, DSCBDUMP ejects a page on the printer,
reads a DSCB page into core, and dumps
either all format E DSCBs, or all DSCBs for
one data set. Exit is made to FIXCCW.

DSCBDUM1 Routine

DSCBDUM1 is entered from CKAGAIN to dump
all DSCBs on a volume. Each DSCB entry in
the PAT is examined, and DSCB pages are
read into core. Then, either the specified
slots, or the whole pages, are dumped to
the printer. Exit is made to FIXCCW.

FINDCSD Routine

FINDCSD searches the PMD for a control
section dictionary (CSD), and records the
number of definitions within that CSD.
Exit is made to SCANCSD.

FIXCHK Routine

FIXCHK calls CHKSUM to perform checksum
operations on DSCB slots for patch process-
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ing. Exit is made to GOWRITEl to write the
patch.

GETDEV_Routine

GETDEV is entered, for a SET $DISK
operation, to build the unit control block
(UcB) for disk. Public packs, where
required are mounted, as are packs for data
sets that span more than one volume. The
routine is initiated by a VAM2UT message to
the operator. GETDEV2 reads the volume
label; GETDEV3 puts the PAT page number and
VOLID in the UCB and marks that phase of
the operation as “"complete®. Exit is made
to CKAGAIN.

GETDSNAM Routine

GETDSNAM retrieves the dsname, sets up
to read the PAT, and passes control to
CKAGAIN.

GOWRITEL Routine -

GOWRITE1l calls WRITE to write the PAT
page(s). Control is then passed to FIXCCW.

MODSAVEl Routine

MODSAVEl reads the offset, length, and
type attributes from a command parameter;
it saves the EBCDIC displacement of the
area to be displayed or patched, and passes
contrel to CKDIS for a display operation,
or PATCH for a patch.

MODUMP Routine

MODUMP calculates the number of PMD
pages to dump; it calls READ to read in the
pages; it calls DUMP to dump them to the
printer. Control is then passed to FIXCCW.

MOVEREL Routine

MOVEREL is entered to build a relocation
table of full-word entries for relocated
pages. Control is then passed to CKAGAIN2,
within CRAGAIN.

PAGEOFF1 Routine

PAGEQOFF1 calculates the number of pages
involved in the patch, or display. The
number of bytes involved is calculated (and
ig doubled for a hex operation); OPPRNT
displays the patch at the conscle. 1If a
display was requested, control is passed to

FIXCCW; for a patch, ASKAGAIN receives
control.

PATCH Routine

PATCH validates the patch and its
length; it moves the patch to a patch area;
and it passes control to SCAN.

Section 5:

PATCHER Routine

PATCHER reads in the page(s) to patch,
and sets up a message which displays the
area to be patched at the console. Exit is
made to PAGEQOFF1 to display the patch and
write it to disk.

PATDUMP Routine

PATDUMP sets the $PAT flag, and enters
GETDSO in the GETDSNAM routine.

PATDUMP1 Routine

PATDUMP1, entered from CKAGAIN, dumps
the PAT to the printer, and exits to
FOUNDSCB.

PODSDUMP Routine

PODSDUMP calculates the number of pages
to dump; it builds an external page table
(via MAKETAB) for the data set. At PDMP3,
the pages are read and dumped using the
extents table as an index. Exit is made to
FIXCCW.

RDPOD Routine

RDPOD initially calls MAKETAB to build a
table of POD pages; it then reads the first
page of the POD. Exit is made to SRCHPOD.

READPAGE Routine

READPAGE reads a specified page and, if
required, dumps it to the printer. Exit is
made to FIXCCW.

PMDPATCH Routine

PMDPATCH is entered from FINDCSD for a
$PMD operation; it restores the page table
(via REFIX), and, if a DUMP or DISPLAY is
requested, exits immediately to PATCHER.
For a PATCH operation, PMDPATCH asks the
operator for the type of patch (length or
attributes), and uses SYSIN to read the
reply. WANTATRB calculates the address of
the CSECT and CSD. For an attribute
change, OPPRNT displays the attributes and
requests the changes; SYSIN reads the
change. PMDPATCH then makes the attribute
change and, at DONELOOP, allows the opera-
tor to re-enter the program for further
changes, or to terminate the program {(which
causes control to pass to ASKAGAIN). For a
length change, CHGLEN calls SCAN to convert
the CSECT length to binary:; it calls OPPRNT
to display the 0ld length and to request
the change. SYSIN reads the reply; SCAN
converts it. CHGLEN makes the change and
exits to ASKAGAIN.
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READPMD Routine

READPMD reads the proéram module dic-
tionary (PMD) into core, and then exits to
FINDCSD.

READPREL Routine

READPREL reads the prelude from disk
into core. If a dump is requested, the
prelude is dumped to the printer via DUMP,
and control passes to FIXCCW; for a patch
or display, the routine exits to PATCHER.

SCAN Routine

SCAN converts any valid EBCDIC character
to binary notation, and returns control to
the caller. The BITOHEX subroutine con-
verts binary notation to EBCDIC characters.

SETDIN Routine

SETDIN positions the SYSIN UCB buffer,
and calls UCBBUILD to complete the UCB.
SETDIN defines SYSIN, in the UCB, as the
card reader and it passes control to
FOUNDSCB.

SETDISK Routine

SETDISK sets up a buffer for initializ-
ing the disk; it flags the operation as
$DISK; and it exits to GETDEV.

SETDOUT Routine

SETDOUT defines the printer as SYSOUT,
in the SYSOUT UCB, and exits to FOUNDSCB.
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SRCHPMD' Routine

SRCHPMD reads the module's PMD into
core; it determines the displacement of
each CSD. SCANCSD, entered from SRCHPMD,
finds the required CSECT or entry point
definition in the CSD. Any Q-cons found
during this PMD search are ignored. The
routine exits to READPMD.

SRCHPOD_ Routine

SRCHPOD searches the POD for the member
or alias specified in the current command.
The member name or alias is hashed; pages
are read in as needed. When the member is
found, MPKETAB is called to make an exter-
nal page table for the data set. Exit is
made to SRCHPMD for PMD operations, and to
MODUMP for other dump regquests.

VAMCK Routine

VAMCK validates the syntax for a $VAM
operation; it calls UCBBUILD to build and
scan a UCB; it calls GETDEV to validate the
device. SCAN converts the page number to
binary. The routine exits to RDPOD for a
dump; otherwise, control passes to
MODSAVE1.,

WRITPREL Routine

WRITPREL is entered to write the pre-
lude; it calls WRITE to perform the actual
write operation; and it exits to FIXCCW.
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APPENDIX A:

COMMON INTERRUPTION AND I/0 ERROR HANDLING

The six I/0 interruption types are:

r -7 T PRt ]
|Type |Bits |Functions - H
--------------- S B SNttt
| Exror | 38-47|Control is given to i
| 1 JIOERR, 1if any of these
| | |bits are on. |
| | |
|Attention |32 |Control is given to |
| | |ATTN if this bit ius i
I | |on. This request is |
| | |honored. |
o T P P
| Busy 35 |SI0 is reissued, if |
| Jthis bit is on. i
| | |
|Device End |37 |Control is given |
| | IORTRN. |
i | |
|Control 34 |SIO is reissued if this|
jOnit End 34 jbit is on. |
|

|
|Channel End

W
o]

|TIO is reissued until aj
|device-end condition |
Jresults, if this bit is|

b o o e e e e

[N S ————

IOERR: The CSW, PSW and CAW are saved by
storing them in. the U(K whose address is in
REG2. The device address is taken from the
UCB and put into REGL. A sense CCW address
is loaded into REG5, and stored in the CAW
in low core. If the error is a unit check
only, or if a device end coniition is pres-
ent with any error, control is given to
SENCHK; otherwise control is given to
TYPECHK.

IORTRN: Here, control is returned via
REGY.
SENCHK: The device address is entered into

an SIO instruction from REG4. The S10
instruction, which executes the sense com-
mand addressed by the CAW that was stored
in the IOERR routine, is issued until it is
accepted. The sense and status bytes from
the sense CCW are then stored in the UCR
whose address is in REG2, before control is
given to TYPECHK. All errors result in a
message to the console and the program
enters a wait state.

TYPECHK: Control is received either from
IOERR or SENCHK. The device type causing
the interruption is determined by checking
the unit reference byte in the UCB whose
address is in REG2.. Depending upocn the
device type interruption, control.is given
to any one of the following locatiocons:

Appendix A:

Device Location
2311, 2314 ERR100
2400 ERR300
1403 - ERR400
1052 ERR500
2340 ERR600
2301 ERRT700

1/0_ERROR ROUTINES

Depending on the device type, control is
given to certain locations as illustrated
under "TYPECHK". At each location, there
is the instruction BAL ERRLINK, ERRTEST
followed by a table of 2-byte entries.

This instruction loads the address of the
next instruction (the table) into ERRLINK,
and gives control to the common I/0 error
checking routine whose entry point is ERRT-
EST. ERRTEST uses the 2-byte table to
interrogate sense and/or status bits. The
first byte of the 2-byte table is examined
to determine whether or not a sense pyte or
a status byte is to be tested. Once this
is determined, the correct sense informa-
tion bytes are obtained from the UCB whose
address is in REG2.

One bit at a time is checked. If the
bit tested is not set, an increment to the
address of a 2-byte table is made to locate
the next table entry. This provides the
next bit to be checked. If the bit is set,
the type of error is determined, and con-
trol is given to location A + B where:

A = the address of the first byte of
the current table entry.
B = the value of the second byte ot

the current table entry.

That is, the second byte is a displace-
ment of the address of the first byte.
This enables the routine to get to a loca-
tion and give control to it. This location
within the ERRxxX routine that called the
common I/0 error checking routine, pro-
cesses the error or gives control to any
number of locations (depending on the
device and type of error) where thesc
errors may be processed. These locations
are found in one of the following routines.
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Error Processing Routines
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Routines common to DASD devices
Routines common to tabe devices
All I/0 erxor retries

Operator alert routines common to all
I/0 devices

Indexing factor to error message table

IOPRNT errxor message table



UNIT CONTROL BLOCKS (UCB)

Each utility program contains cne eight-
word UCB for each device in use=. UCEs
serve two primary functions: they contain
information needed for the STARTIO routine,
and they also have information needed for
error checking routines. Unit control
blocks are also a source of user informa-
tion since they are printed cut along with
an error message for certain types of
errors. The unit control block format is
as follows:

UNIT CONTRCL BLOCK FORMAT

Byte Function

0o Unit reference number
01 Unused

02-03 Device address

ou CAW protect

05-07 CAW

08-15 Interruption PSW
16-23 Interruption CSW
24-31 Sense bytes

Device Type Table

Code Device
X*07°* 1052
X'oA’ 1803
X'01! 2311
X'02° 2314
X'03°* 2400
X*05* 2301
X'06"* 2400
X'08" 2540
X'0B* 2540
Error Indicator Code Fornat

In the event a message output device has
not been specified by the MSG statement,
the following error indicators are dis-

Appendix A:

APPENDIX B:

UNIT CONTROL BLOCKS (UCB)

played in the operator console storage
address lights.
following structure:

The error indicator code

Indicator

Code Explanation

3000 General control statement error
1. Improper sequence
2. Improper format

4xxx DASD unavailable

5 XxXX Spare

6XXX Spare

Txxx DASD error or unit not ready

8xXxx Input parameter insertion
incorrect

9 XXX Input device unavailable

AXXX Input device. error or not ready

Bxg; Output device unavailable

CxXXx Output device error or not ready

DxXxx Improper unit address specified

EO0O Improper system output file
statement

FOO0O, Normal program completion

Noter xxx indicator is channel- and unit-

interface address of error device.

The CPU is placed in the wait state.

Common Interruption and I/0 Error hHandling
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APPENDIX C: COMMON UTILITY CONTROL BLOCKS

OPRTAB and CMDTABLE consist of a three-
word entries aligned on word boundaries.
The first eight bytes are a left-adjusted
character constant command. The third word
is an unconditional branch to the command-
processing routine.

| 2 words | 1 word |

t - !

| | branch |

| command | address |

T . 1
OPRTAB/ g
CMDTABLE |

T | T

F S :

| | branch |

| command | address |

e Lo i

KEYTAB and KEYTABLE consist of three-
word entries aligned on word boundaries.
The first eight bytes are a left-adjusted
character constant keyword. The third word
is an unconditional branch to the keyword-
processing routine.

| 2 words | 1 word |
¢ fommmee e 1
| | branch |
| keyword | address |
p—- t 1
KEYTAB/ 1 i
KEYTABLE |
T s T
! S S 1
| | branch |
i keyword | address |
L - —————d
FRMTABLE, MODTAB, and DEVTAB are five-

byte entries. The first four bytes are a
character constant I/0 device model number:

78

FRMTABLE - I/0 device
MODTAB - message output device
DEVTAB - direct access device

The fifth byte is a device type code used
by the utility I/O routines.

i 4 bytes | 1 byte |
F e
| I/0 device | |
i model number | code |
e s .
L I L
FRMTABLE !
T l T
r - S (e 1
| I/0 device | |
| model number | code |
L e B S J
| 4 bytes | 1 byte |
pomm oo pommmme e :
| message output | device |
| device model no. | code |
e — - 1
L ! g
MODTAB |
T t T
F T B 1
| message output | device |
| device model no. | code |
b e e e § SR— 1
| 4 bytes | 1 byte |
L 3 I i
r T
| dadevice | ]
| model no. | code |
p-—- - e i
L l 4
DEVTAB | .
T | T
b oo :
| dadevice | |
| model no. | code {
L e L 3



The index for this manual is organized
individually by module ID. Refer to the
specific module for index entries to module
routines, register usage, tables, etc. Use
the following list to cross reference the
module name to the module ID.

System/360, Model 67 Core Dump - Core Dump

Direct-Access Storage Device Dump/Restore -
DASDDR

Direct-Access Storage Device Initialization
- DASDI

Direct-Access Storage Device Print - DADUMP

Core Dump (CEBDP) 46
alternate PSA 46
assumptions 46
attributes 46
bootstrap loader 46
BUILDRTN routine Ué

CONTINUE routine 47
COREDUMP routine 47
CPU information saved W6
CPU dump routine 47

duplicate lines 48
END card 46
FIRST routine 46

initialization 46
IPL record 46

NOTAVAIL routine 47

ONLYONE routine 47
operation 46
OPT card 47

PAGEPRNT routine 48

PFXSW routine 47

prefix records 47

primary PSA 46

PSA table 46,47

PSW instruction address 46

READ routine 46
restrictions 46

TESTDUOP routine Uusg
TXT card Uué

DADUMP (CEBDP) 33
attributes 33
ATTN routine 34

INDEX

BBCCHH 33
BEGIN statement 33

CKCSW routine 38
CLEARCOR 36
CLRSCAN routine 35
CMDTABLE 35
CONSOLE routine 33
CSR4 register 38

DEVLUP subroutine 34

end of volume 37
END statement 35
error checks 36

FORMAT routine 37
FORMATSW 37
FRMTABLE 34,38

hardware regquirements 33
HEADER routine 37

initialization routines 33
interruption PSW 33
I/0 supervisory routines 38

Job Fulfillment routines 38
Job Statement Analysis routines 35

KEYTABLE 35
LISTTEST routine 37

message routines 38
missing address marker 37
MOVEBUF subroutine 38
MSGPRINT routine 35

operation 33
overflow error 36
OVRFLOSW 36

PRINT routine 38

PRINT statement 35
PRNTDASD routine 37
processing routines 36
program check PSW 36

READDATA subroutine 37
RECOVER entry point 36
RECTARLE 33
restrictions 33
routines 33,34

SAVREC 33
SCANCARD routine 35
SCANSW 35

START routine 33
STARTIO routine 38

Index
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TESTINPT 37

track condition 0 37
TRACKNO 33

TYPEINPT routine 34

UCBIN 33
UcBMSG 33,35

VCOUNTY subroutine 37
VRECOVR routine 36

2301 error 36

DASDDR (CEBDR) 15

80

AGAIN14 24

ANALSENS routine 22
ATTN routine 17
attributes 15

BADPAGE routine 23

bad track SaM dump 23
bad track SAM restore 23
bad track switch 23
BDPG 2314 routine 24
BEG1 routine 20

BGNADR 20

BITMAP 24

BITMAP record 21

bit map 21

BLDMAP routine 21
BUILDCCW routine 21
bypass switch (RDCARD) 17

CHANGCYL routine 23

CHTOSKP routine 23

CKALT routine 23

CKALT1 routine (DASDDR) 23
CRCSW 27

CKINPUT routine 17

CKVOLLBL routine 21

CLRERPG 25

CLRSCAN 17

CNVRELPG 25

COMEBACK 24

control field 22

control record 16,22

control statement analysis routines
control statement error 17
CNGRDCKD routine 22
CNTRLBUF (control data record) 20,21
DADSM routine 25

DASD CCW 22

data field 22

define SYSIN 17

DEVLUP 17

DEVTAB 17

DMPDASD routine 22

DMPDTA routine 22

DSCB extent analysis 25

DTABUFCK 22

END statement 17
ENDADR 20

ENDOFJOB routine 24
ENDOFPAT 26
end-of-disk pack 24

end~-of-job 24
end-of-reel 24
ENDREEL routine 24
EOJ (end-of-job) 22
EOJA routine 24
EOJAA routine 24
EOJ1 routine 24

FRMTAPE routine 21
FULLDPSW switch 21

GETCCW routine 23

hardware requirements 15
HAVEADDR routine 20

initialization routines 16

INIT 2314 subroutine 21

IOPRNT (I/0 error print) routine 27
I/0 interruption classification 27
I/0 supervisory routines 26

limits record (2311 or 2314 to tape)

message routines 27

MODTKADF routine 22

MODTKADT routine 22

MSGCCW 27

multiple tape unit exception 24

operation 15

PATWRITE 26

PGAVAIL 24

purpose 15

PUTMAP routine 22

PREPRWRT routine 22

PRNT (message output) routine 27
processing routines 20

program flow 16

PRTMSG 24

RBLDDSCB 25

RDEDPG 23

RDCARD routine 17
RDLABELS subroutine 20
read protect switch 24
READDSCB subroutine 21
restrictions 15

RLOCAT 24

routines 18,19,20
RSTRTAPE routine 22
RSTRTAP2 routine 22

START routine 16
START1 routine 17
STARTIO routine 26
SWITCHRD work area 17
SYOCCW 27

SYSIN UCB (UCBSYI) 17
SYSIN routine 26
SYSOUT entry point 27

TAPEEOF 25

tape switch 20
TOFM2311 routine 21
TOTAPE routine 20

15



TRYAGAIN 24
TSTWRTSP routine 22

UcBMSG 27
UCBOPR 17
UCBSYI 17
ucBsSYO 27

V2UNEXCP 26
VZ2WRTCHK 26
VaM 2 16

VAM2DUMP 25
VAM2REST 26

volume label 21
VTOCCK 24
VTOCOK 24

WAITZ routine 21
write-to-operator (WIQO) routine
WRTCHECK routine 23

WRCHEKSW (write-check-switch) 23
WRTDISK routine 22

WRTDISKX 23

WRITDISKY 23

WRTDISK1 entry point 23

WTO (write-to-operator) routine

DASDI (CEBDI) 2
ADTOLIST 7
absolute loader 2
alternate track (GETALT) 3
attributes 2
ATTN routine 5

BITMAP (VAaM 2301) 190

Clearing the PAT 10

control statement analysis 5
CSR4 5

CKCSW routine 5

CKINPUT routine S
CKVOLLBL-DASDI 7

CLRSCAN 7
CONSTR1 8
CONSTRZ 9

DADEF control card (GENOO) 7
DASDIPAT 10

END statement 11
ENTPOIT1 routine 9
EOJ 10

error processing 7
exit 3

EXTNT 9

FMTVTOC 9
formatting routines 7

GENOO 7
GETALTYZ 11
GETALT4 11

hardware reguirements 2
HEX'00* 8
HEX'55' 8

initialization 3
initiation 2

INTALT 7

I1/0 interruptions 5

IOPRNT 11

I/0 Supervisory routines 3
IPL 2

KEYWORD parameters 6

LASTCARD (EOJ) 10
LENGTH 5

LISTAREA 7

LOADA 8

Message routines 11

OPPRNT 11

OPPRN1 entry point 11
CPRCCW 11

PAT 2

PAT CLEAR 10

PRNT 11

purpose 2

RDCARD 7

restrictions 2
routines 4

SCANADR 7

STARTUP prelude 2

START routine 3

STARTIO routine 5
STARTIOX entry point 5
SYSIN routine 5

SYSOUT tape (ECJ) 10
SYSOUT message device 11

TABOO 7

TABSS 7

tapeEOF (EOJ) 10
Termination routines 10
TREKPRNT 11

vTOC 2

VAM 2 2,3

VAM 2301 10

Volume Label Checking 7

WRTVTOC 9
WTO (write-to-operator) 11

VAM2UT (CEBVP) 52

$ (dollar sign) 54
$PAT flag 57

absolute loader 52
alias 58
ASKAGAIN routine 56
ATTN routine 54
attributes 52
attributes change 57
offset, length, type 57
available buffer storage 52,54

Index

81



" binary conversion 56

82

BITOHEX routine 58
buf fer
available storage 52
SYSIN UCB 58
BUILDSCB routine 56

CALL command 52

CEBVP (see VAM2UT) 52
change attributes 57
change length 57

CHGLEN 57
CHKDIS 56
CHKSUM 56

CKAGAIN routine 56
CKCSW routine 52
Command Processing routin s 54

FOUNDSCB 54

CKBUF2 54

COMRTN 54
commands 52

CALL 52

RUN 52

SET 52

DUMP 53

DISPLAY 53

PATCH 53
COMRTN1 entry point 54
configuration 52
continue reply 56

Control Section Dictionary (CSD)

convert to binary 56
CSD address 57
CSECT address 57

data sets span more than
one volume 57
define SYSIN 52
define SYSOUT 58
defined disk 56
device configuration 52
DISKONN routine 56
DISPLAY command 53
display patch 57
dollar sign ($) 5S4
DONELOOP 57
DOSAREA 56
DOVL routine 56
DOVLP routine 56
DSCB pointer entries 56
DSCB slot number 56
DSCBDUM1 routine 56
DSCBDUMP routine 56
DSCBREL table 56
dsname retrieved 57
dummy UCB 52
DUMP command 53
dump DSCBs 56
E DSCBs 56
DSCBs for data set 56
dump PAT 57
dump PM 57 D
dump prelude 58

enabled interruptions 22
exit 52
external page table 57

FINDCSD routine 56
FIXCHK routine 56
format E DSCB dump 56
FOUNDSCB routine 54

GETDEV routine 57
GETDEVZ2 57

GETDEV3 57

GETDSNAM routine 57
GETDSO 57

GOWRITE1l routine 57

hardware requirements 52
hash member names/alias 58

I/0 attention handler 52
I/0 interruptions received 52
170 status check (CKCSW) 52
initial attention interruption
initialization routines 53

START 54

ATTN 54

initiation 52

interruption

initial 52

to cancel 56

enabled 52

keywords 54

length change 57
loader 52

MAKETAB 57
maximum pages for multi
volume data set 52
maximum volumes 52
member length 52
member name 58
MODSAVE1l routine 57
MODUMP routine 57
MOVEREL routine 57

offset, length, type 57
operation 52
OPPRNT routine 57,56

PAGEQFF1 routine 57
pages, maximum 52

PAT
dump 57
read 56

write page 57
patch a 2314 52
patch a disk 52
PATCH command 53
PATCH routine 57
PATCHER routine 57
PATDUMP routine 57
PATDUMP1 routine 57
PDMP3 57
PMD pages to dump 57
PMD read 58
PMDPATCH routine 57
POD page table 57
POD, read 57
PODSDUMP routine S7
prelude

52



read 58
write 58
processing routines 54
public pack mounting 57

RDPOD routine 57

read PAT 56

read patch 57

read PMD 58

read POD 57

read prelude 58

READPAGE rxroutine 57

READPMD routine 58

READPREL routine 58

REFIX 57

relocated pages 57

relocation table 56,57

RELTAB 56

restore page table 57

restrictions 52

retrieve dsname 57

REVPAT 56

routines
initialization 53
command processing 54
processing 54

RUN command 52

SCAN routine 58

second level commands 54
SET $DISK operation 57
SET command 52

SETDIN routine 58

SETDISK routine 58
SETDOUT routine 58
SRCHMPD routine 58
SRCHPOD routine 58
START routine 54
stop reply 56

syntax
$vaM 58
check
TSSS 52

SYSIN

define 52,54

operator console 54
SYSIN UCB buffer 58
SYSOUT=printer 58

tape resident 52
transfer control to reader
TSSS syntax 52

VAMCK routine 58
volume label patch 56
volume label 56

write to disk 56
volumes, maximum 52

WANTATRB routine 57
write PAT page 57
write prelude 58
write volume label 56
WRITPREL routine 58
WRTVLBL routine 56

54

Index
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