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Preface

Certain knowledge is a prerequisite for the full utiliza-
tion of this manual. The reader should have a basic
knowledge of the 7090 rap language. Familiarity with
the information contained in the following manuals is
necessary to understand the material contained in this
manual:

IBM 7090/7094 Operating Systems, Basic Monitor
(IBSYS), Form C28-6248.

IBM 709/7090 Programming Systems: FORTRAN As-
sembly Program (FAP), Form C28-6235.

IBM 7090 Data Processing System, Form A22-6528.

Copies of this and other IBM publications can be obtained through IBM Branch Offices.
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Addross commients concerning the content of this publication to:

IBM Corporation, Program Analysis, Dept. D58, P.O. Box 390, Poughkeepsie, N. Y.
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1BSYS is a basic supervisory program used to coordinate
a sequence of jobs which might involve distinct and
independent operating systems. This coordination is
achieved through the use of a common input-output
trap supervisor (aoEx), and a series of Unit Control
Blocks (ucB’s) which contain the statistics and control
information for all the 1/0 units in use by the system.

1BsUP is that portion of the Basic Monitor which is in
control on initial loading, and between each system
that is run. 1BsUP consists of a group of small routines,
each performing one specific function as directed by
one control card that has been read in. Chart aa shows
the overall flow within msup. Unless a system stop or a
transfer to another system is desired, control returns
to read in another card and perform the function re-
quested by this card.

The control cards are divided into four categories:

1. Operational: SEXECUTE, SIBSYS, SPAUSE, SCARDS,
$TAPE, SRESTORE, and $STOP.
2. Unit Assignment, Physical Attachment: saTTAcH,
SDETACH.
Logical Assignment: sas,
SRELEASE, and $SWITCH.

Basic Monitor Supervisor — IBSUP

3. Tape Manipulation: SREWIND, and
SREMOVE.
4. Miscellaneous: SDATE, s*, SUNITS, $UNLIST, SLIST,

SIBEDT, and sID.

SENDFILE,

Operational control cards perform functions concern-
ing the overall operation of the 1Bsys system while
1BsuP is in control. They indicate the location of the
input control cards, provide a temporary or permanent
stop, and cause restoration of the 1Bsys system or read-
in of another system.

Unit assignment control cards indicate which units
are physically available, and which logical function
is to be handled by a particular physical unit.

The tape manipulation control cards perform non-
data select operations on logical units, and maintain
the proper tape position indicators in the individual
ucs for the unit receiving the operation.

The miscellaneous control cards perform a variety
of accounting type functions, and can call in an editor
to perform required system tape maintenance.

For a detailed description of the exact function of
each card, refer to the IBM Reference Manual, IBM
7090/7094 Operating Systems, Basic Monitor (IBSYS),
Form C28-6248.

IBSUP 7
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The 10EX portion of the Basic Monitor, shown on
Charts aB and Ac, consists of a trap supervisor for data
channel operations, and a series of subroutines to per-
form specific functions that might be required by a
user. The subroutines initiate or give priority to move-
ment of data, perform non-data select operations, con-
vert data from one form to another, print or punch
data on-line, and provide temporary or permanent
halts to the program. The trap supervisor processes all
data channel traps received, and maintains operation
on any channel as long as activity is requested for any
unit on that channel.

Communication between the user’s program and
the trap supervisor is through the use of Unit Control
Blocks ucB’s) associated with each physical 170 unit
in the system. The user indicates that an operation is
requested for a unit by placing the address of a
select routine in word 2 of the ucs. Later, in the seL-
routine, the user will indicate to the trap supervisor
that this operation is complete by clearing word 2 of
the ucs. A complete description of each portion of the
ucs with its associated meaning may be found in the
IBM Reference Manual, IBM 7090/7094 Operating
Systems, Basic Monitor (IBSYS), Form C28-6248.

A user may initiate activity on a channel through
the use of the activ subroutine. If the request does
not call for priority (word 1 of the calling sequence
has a prefix of pze) and the channel is already active,
no action is necessary, and control returns immediately
to the user’s program. If the channel is dormant, how-
ever, the user’s select routine will be entered to acti-
vate the channel before returning to the user’s pro-
gram. If the user requests priority by using a prefix
of MzE in the first word of the calling sequence, there
are two possible courses of action for 10ex: (1) If the
routine is entered at non-trap time, control remains in
the routine, if necessary, until the desired select rou-
tine has been entered. (2) If the routine is entered
at trap time, the unit is given priority by placing the

Trap Supervisor — IOEX

location of the proper ucs in the channel priority cell,
and the return to the user’s program is made imme-
diately.

If a user wishes to perform some non-data select
operation on a unit, he uses the «pseL subroutine.
This initiates the operation with priority through the
use of the cactiv subroutine with a prefix of MzE in
the calling sequence.

The trap supervisor first saves all machine registers
and machine status conditions so that they may be
restored upon exit from the routine. The channel and
unit causing the trap are determined, and the 1/0 opera-
tion just performed is checked for errors. If errors are
found, recovery is attempted in a manner prescribed
by the type of error and assembly configuration. When
a successful operation has been performed, the next
waiting 1/0 operation will be initiated by the user’s
SEL+ routine. First, a test is made to determine if one
should be started on the same unit that just completed
the operation. If none is required on this unit, each
ucB subsequent to this one is checked to determine if
a request is waiting for that unit. This test is made
through the entire block of vcs’s for this channel by
returning to the start of the ucs’s for the channel and
continuing the test. In this manner, any vcs prior to
the one for the unit that has just completed an opera-
tion will also be checked. The first ucs found with an
address of a select routine in word 2 will have the re-
quested operation started before leaving the trap super-
visor. If no ucs requests an operation, the channel is
allowed to become dormant, and will require an entry
to (ACTIV to start it in operation again. Before returning
to the point interrupted by the data channel trap, the
machine registers and status conditions previously
saved are restored.

The remaining subroutines in 10Ex perform specific
conversions of data, on-line printing or punching of
Hollerith data, or machine pauses and stops. These
are explained in detail, along with their usage, in the
reference manual, Form C28-6248.

Trap Supervisor — 10Ex 9
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Storage Map — IBSUP, IOEX, DUMP

The storage map, Figure I, shows the relative loca-
tion of the various routines in the Basic Monitor and
10ex. The actual memory locations shown are not neces-
sarily correct for all compiled systems. Minor changes
in assembly parameters, which might be made by a
specific user, may change many of these locations to
a slight degree. The system origin sysorc and the
following three tables within the nucleus should re-
main the same: table of one word entries, sYSTRA to
SYSTWT; system units table, sysLB1 to sysut4; and the
IOEX communications table, cactiv to aBcpz.

The first column shows the contents of storage re-
quired for 10Ex and the nucleus. This load is in storage
during the execution of any system operating under

the Basic Monitor system. The lower half of this col-
umn is an exploded view of the contents of the nucleus,
and shows the locations of its cells when the system is
operating. The lines that extend to the right indicate
the location of the nucleus in 1Bsup prior to being re-
located to its operating position.

The second column shows the contents of storage
when the 1BsuP portion of Basic Monitor is in control.
It also shows the original location of the nucleus as it
is loaded from tape or disk.

The third column shows the approximate limits of
the system dump program, and the short block of loca-
tions used to store the machine cells and status condi-
tions prior to entry to the dump program.
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Figure 1. Storage Map: IBSUP, IOEX, and Dump

STORAGE MAP — IOEX, IBSYS DUMP 13



Chart Descriptions — IBSUP

Cold Start and Initialization Routine

This routine is used for the initial loading, or when-
ever a SRESTORE control card is read in, or a direct
transfer is made to BRrEs (Block Bpo1.) Entry is at loca-
tion corLp (Block Bao1) for an initial load or at prcoLD
(Block BA05) for restoration.

On initial loading, a check is made for proper read-
in of the program, preliminary housekeeping is per-
formed, and the input switch is set for the proper
input unit. This unit is made available if it is assigned
and attached. The original value of sysLBi and the
disk limits are stored for future reference in crLpLBi
and CLDLB1+1.

For both initial loading and restoration, a set of
Unit Control Blocks ucB’s) is generated. One block
of four words is generated for each existing card ma-
chine, tape drive, disk access arm, and Hypertape
drive.

The sysuni tabie is set up so that each entry will
have as its address the address of the ucs for the unit
assigned to that entry.

After any use of the routine, the exit is to 1Bsys
(Block Bco1).

Block BAOI: Location 0 is cleared to provide a stop
if a redundancy is encountered while reading in the
Basic Monitor. Location coLp is also cleared to indi-
cate that cold start has been executed.

Block BA02: All channels are tested for tape redun-
dancies. If one is found, control transfers to location
0 and halts.

Blocks BAO3 and BA04: If there are no redundancies,
the nucleus is moved from the temporary area where
it was initially loaded to the normal working area.
The value in the entry keys is placed in location
BKEYS. All sense swiltches are tested and their settings
stored as individual bits in location 1Bssws.

Block BAO5: Location sysorG+101 is tested to deter-
mine if the system is loaded on disk. If this location is
zero, indicating that the system is not on disk, control
transfers to rcorp at Block Bao.

Block BAOG6: If the system is on disk, sysLB1 and its
associated disk limit location are set up for disk opera-
tion.

Block BA0B.5: The value of sysLB1 and the disk limits
(in case the original system was on disk) are stored
for future reference in cLpLB1 and cLpLB1 + 1.
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Block BAO7: All ucs’s are preset as follows: words
1 and 3 are set to mzE; words 2 and 4 are set to PZE.
If the routine is being used by 1BRES, word 3 is not
altered, since this would destroy the file and record
count.

Block BAOS: 1R2 is set to 3, which is the maximum
number of card machine ucs’s possible for one channel.

Blocks BA09 and BAIO: The Mo is loaded with a
word containing indicators for all the card machines
that are on all channels. The sense indicators are
loaded from a table (aaMT) that contains indicators
for the attached units and their model types.

Block BA1l: The address for the first card machine
on this channel is picked up for use in generating
word 1 of the ucs. The sign of the MQ is tested to de-
termine if this card machine exists. If it does not exist,
no ucs is generated for this unit. The sense indicators
are tested to determine if the unit is attached. If it is
not attached, a 1 bit is or'ed to the accumulator in
position 1 to indicate that the unit is not attached.
The constructed Unit Control Word wew is stored
in word 1 of the ucs, and R4 is stepped to point to
the start of the next ucs. The unit address is stepped
for the next card machine on this channel, and the
model and attachment bits are shifted for the next
test. 2 is tested to determine if all card machines
have been checked for this channel. If there are more
to be checked, the entire operation within this block
is repeated.

Block BAI2: When all ucg’s for card machines have
been generated for this channel, the model and attach-
ment bits are stored temporarily to allow the tape, disk,
and Hypertape UCB’s to be generated.

Block BA13: The number of tapes on this channel
is extracted from ntoncH and placed in m1. The first
tape unit address is placed in the accumulator. a1 is
tested for zero to determine if there are any tapes on
this channel. If there are none, control transfers to
cnxpt (Block Ba14).

Subroutine GNxuN is used to generate word 1 for
one UcB, and 1R! is again tested to determine if there
are any more tape units remaining. If there are, control
returns to subroutine cnxun and the process is re-
peated until the ucs’s for all existing tape units have
been generated.

Block BAIi4: 'Ihe sense indicators are loaded with
the model type and attachment bits for disk units on



interface 1, access 0. 1Rr1 is set to the number of mod-
dules for interface 1, access 0. The address for the first
module on interface 1, access 0 is picked up from loca-
tion DFwcCi.

IRl is tested to determine if there are any modules
with this access arm. If there are none, control trans-
fers to oNxp2 (Block Ba15). Subroutine GNsex is used
to generate a ucs for disk. This routine generates in-
formation for word 1 and word 3 of the ucs.

IRl is tested to determine if there are any more
modules on this access arm; if there are, control returns
to subroutine GNSEk.

Block BAI6: The method used in block Ba14 is re-
peated for interface 2, access 0.

Block BAIS8: The sense indicators are loaded with
the attachment bits for the Hypertape units on inter-
face 1. mr1 is loaded with the number of units on inter-
face 1. The unit address for the first Hypertape unit
on interface 1 is taken from location mrwci.

Ir1 is tested to determine if there are any Hyper-
tape units on interface 1. If there are none, control
exits immediately to enxm2 (Block BA19). Subroutine
GNXUN is used to generate word 1 for one ucs. IR1 is
tested to determine if there are any more tape units
on interface 1. If there are, control returns to sub-
routine GNXUN.

Block BA19: The method used in block Bais is re-
peated for the Hypertape units on interface 2.

Block BA20: All unit addresses are incremented by
10005 for the next channel. The starting location for
the availability chain is incremented by 1. Location caN
is incremented by 1 and its value left in mi.

Block BA21I: 1r1 is tested to determine if all channels
have been processed. If they have not, control returns
to 1BCDE at block Baos.

Block BA22: When all channels have been proc-
essed, the set density instructions in 10Ex are changed
to NOP’s to prevent any density changes until the units
are referred to by 1Bsys.

Block BA23: 1r2 is set to the complement of the lo-
cation of the first unit in the system units table sysuxp.
The contents of 1r2 become a pointer to this location.
IR1 is set to the number of entries in the sysuni table.

Block BA24: One entry in the sysunt table is picked
up. It is presently in the form: PrRE CHAN,, UNIT. IR2
is saved.

Block BA25: Subroutine 1BVAL is used to validate
the channel and unit picked up in block Ba24. On exit
from 1BvAL, the accumulator will be zero if the channel
and unit are not valid. If they are valid, the accumu-
lator will contain the location of the ucs for that unit.
The sense indicators will contain the contents of the
first word of that vcs, and me2 will be set to the com-

plement of the accumulator address to point to the
UCB.

Blocks BA26 and BAZ27: Position 1 of the sense indi-
cators is tested to determine if the unit is attached.
If it is, control transfers to 1uer2 (Block Ba2s). If not,
the accumulator is cleared.

Block BAZ28: 1Rz is restored and the address of the
ucs is placed in the sysunt table.

Blocks BA29 and BAS30: Positions 5 and 12 of the
sense indicators are tested to determine if the unit
is disk. If it is, control transfers to Block Bas1. If the
unit is not disk, subroutine RsYUr removes this unit
from the availability chain,

Block BA3I: 1re is restored to point to the present
SYSUNI. IR1 is saved because it is used for subroutine
linkage in Block Ba32.

Blocks BA32 and BA33: Subroutine intTUs is used
to initialize system tape usage. 1R1 is restored and R2
is decremented to point to the next entry in the sysunt
table.

Blocks BA34 and BBOI: 11 is tested to determine if
all units have been processed. If they have not all been
processed, control returns to 1er1 (Block Ba24). When
all units have been processed, the set density instruc-
tions in 10Ex are restored.

Blocks BB02 and BB03: The sysNaM table is moved
from the area where it was loaded to the normal work-
ing area. All entries in this relocated table are re-
arranged to fit the format that will be used by 1Bsys.
(See Figure 2.)

Block BB04: If cold-start has been entered from
IBRES, control now returns to 1Bsys; if not, control
passes to Block BBos.

Block BB0S5: The input switch is cleared to indicate
that control is to come from cards. Sense switch 1 is
tested; if it is down, control goes directly to Block
BB06. If sense switch 1 is up, the input switch is set
to indicate that the input is to come from tape, and
control passes to Block BBo6.

Block BB06: The designation for syscrp is picked up.
The input switch is then tested to determine whether
card or tape is being used for input. If card input is

Original format as loaded with 1BSUP:
BCI  1,SYSNAM
PZE  TFILES,INDEX,NFILES

Altered format after COLD START:
BCI  1,SYSNAM
PZE  INDEX,,NFILES

INDEX 1 to 4 to indicate SYSLBI to SYSLB4

NFILES Number of files IBSUP must skip before scatter loading the
first record of the next file.

TFILES Total number of files in the system named.

Figure 2. Format of an Entry in the sysnam Table

Bsup 15



indicated (input switch is zero), control goes imme-
diately to Block BBo7. If tape is indicated (input switch
is not zero), the designation for svysiNi is picked up
and control passes to Block BBo7.

Block BBO7: The input switch is tested again; if tape
is specified, control goes immediately to Block BB08.
If card input is specified, the interrupt switch is set, and
control passes to Block BBos.

Block BB08: The accumulator contains either the lo-
cation of the ucs for syscrp or sysiNi, depending upon
the setting of the input switch. This location is placed
into m2 in complement form to act as a pointer to the
UCB. 1R? is tested to determine if there is any unit as-
signed. If not, control transfers to Block BB10. If any
unit is assigned, the sense indicators are loaded with
the contents of the ucs and tested to determine if the
unit is attached. If the unit is not attached, control
transfers to Block BB10.

Block BB09: Because the unit is assigned and at-
tached, the sign position of the sense indicators is reset
to 0 to indicate that the unit is available. The sense
indicators are replaced into word 1 of the ucs. The
sign position of word 3 of the ucs is cleared to indi-
cate a positive tape position, and control transfers to
1BNJB ( Block BuUo1).

Blocks BBI10 to BBI2: Sense switch 1 is tested to
determine if the initial input was from cards or tape.
If the switch is up, control transfers to BNoIN (Block
Bc15) for an on-line print-out, indicating that no assign-
ment was made and that clarification is needed in the
card reader. If sense switch 1 is down, subroutine PrROUT
is used to print an on-line message to indicate a com-
plete failure. Subroutine stop is used for a dead-stop
halt from which there is no recovery.

Blocks BB13 to BBI17: This is one entry point to a
closed subroutine to generate a ucs. The initial address
for a disk unit is placed in the decrement of word 1 of
the uce. The access and module are extracted from this
address and expanded to BCD characters in the form
“oam”. All Bcp zeros are converted to octal 12. The Bcp
designation for “soam” is formed and stored in word
3 of the ucs. The original address which was stored
in word 1 is placed in the accumulator and control
passes to onxun ( Block BB18) to complete the genera-
tion of word 1.

Blocks BBI8 to BB23: This is the second entry point
to this closed subroutine. It is used whenever a ucB
for a Hypertape unit is required and only word 1 must
be generated. 2 is saved since it is also required for
the subroutine exit during the operation of the sub-
routine. The sense indicators at this time contain the
model and attachment bits from aamT. If the unit is
not attached, position 1 of the accumulator is set to
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1. If the unit type is model 1v, position 2 of the accumu-
lator is set to 1.

The new word is stored in word 1 of the ucs. The
tape address is placed into 1Rz and incremented by 1
The sense indicators are tested again to determine if

trached

LhU ullll 13 allabllbu If
the availability chain. The model and attachment bits
are shifted left one place for the next unit to be tested,
and the next unit address is placed into the accumu-
lator decrement. 1R2 is restored and the subroutine
exits to the calling program via 1, 2.

it is, its address is entered into

IBSYS — $IBSYS Card Routine

1BsYS receives control from a cold-start operation and at
the completion of all major control card routines ex-
cept 1BSTP $STOP) and IBXCC SEXECUTE).

The system input unit is initialized and word 2 of
the ucs is set to the proper select routine for either
card or tape input, as required. Subroutine Acrv in
10EX is used to start an 1/o operation for this unit and
the program waits for a trap. When a trap occurs, the
select routine posts this operation as complete and
sets up the trap-wait location to exit to the proper
control card interpretation routine.

Blocks BCO1 to BC04: e is set for card input, and
the input switch is checked to determine which input
unit is desired. If the input switch is set, 12 is reset
for tape input. R4 is set to point to the vcs for the
required input unit.

Block BCO05: 1m4 is checked to determine if there is
an input unit. If there is no input unit, control transfers
to BxoIN (Block Bcis).

Blocks BCO6 to BCOS: If there is an input unit, sub-
routine INTTUS is used to initialize system tape usage.
Location 18War is set to iransfer to itself in order to wait
for the trap. 1r1 is set to point to word 1 of the ucs.

Blocks BC09 to BC12: Word 2 of the ucs is tested

Cnce o P P R T
for zero to determine if the unit is dormant. If it is not,

the program loops until it becomes dormant. When the
unit becomes dormant, the decrement of word 2 of
the ucs is set to the address of the tape select routine
asom. The address of the unit is tested to determine
if it is a card machine or a tape unit. If the address is
for a card machine, the decrement of word 2 is reset
to the address of the card select routine asox. If the
unit was not a card machine, control transfers directly
to AcTv.

Blocks BC13 and BC14: Subroutine ACTV in 10EX is
used to start an 1/0 operation on this unit, and the
program waits for a trap.

Block BC15: This block is entered it no input unit
had been specified. The MQ is loaded with the Bcp



designation for sysiNt. Control transfers to 1Fnps for
a print-out which states that there has been no assign-
ment made for this unit and clarification is needed in
the card reader.

Block BC16: 1Bon is the start of the select routine
provided by 1Bsys for acrv (in 10EX) to use in read-
ing control cards on-line. There is also a similar rou-
tine, 1BOF (Block Bc2s), provided for reading control
cards from the off-line input tape.

The sign of the accumulator is used to tell the rou-
tine if it is being used to start an 170 operation (sign
is plus), or to post the operation as complete follow-
ing a channel trap (sign is minus). The sign of the
accumulator is tested; if it is plus, control transfers
to msPL ( Block Bc3o0).

Block BC17: This block is entered when posting
completion of an 1/0 operation (sign of accumulator is
minus ). XTRAP (in 10Ex) will have set the necessary
bits in the indicators for the test to be made by the
select routine. Position 1 of the sense indicators is
tested to determine if an end-of-file was encountered
on the last operation. If there was no end-of-file, con-
trol transfers to 1Bonc at Block Bce2s.

Block BC18: Following an end-of-file indication, the
interrupt switch (rupsw» is tested. If Rupsw is not zero,
control transfers to Block Bc24.

Blocks BC19 to BC22: If the interrupt switch is zero,
1r4 is saved and subroutine ProUT is used to print an
on-line message that more control cards are needed.
Subroutine pAUSE is used to provide a pause to allow
the operator to reply by adding the required cards
before continuing. When sTART is depressed, 14 is re-
stored and the program returns to acrv.

Block BC23: This block is entered from Block Bc17
when there has been no end-of-file condition in the
card reader. 1r2 is set to 1BcpIN to indicate the routine
required for interpreting the card information pre-
viously read in. Control then transfers to Block Bc2s.

Block BC24: This block is entered from Block Bc18 if
an end-of-file from the card reader occurs during an
interrupt operation. 1r2 is set to indicate that this rou-
tine is to be used instead of one of the control card
interpretation routines. (IBRET causes return of control
to the current system when 1BWAT is next encoun-
tered.) Control then transfers to Block Bczs.

Block BC25: This is the entry point to the select
routine provided for actv to use in reading control
cards from the off-line input tape.

The sign of the accummulator is tested; if it is plus,
control transfers to 1BspL at Block Bc3o.

Block BC26: When posting is required (accumulator
is minus), 1R2 is set to 1BTPIN to indicate the routine
required to interpret the card information read in
from tape.

Block BC27: Position 1 of the sense indicators is
tested to determine if there had been an end-of-file
while reading from tape. If there had been an end-
of-file, control returns to Actv.

Blocks BC28 and 29: The contents of 1r2 are stored
in IBWAT to set it for the proper exit after acTv returns
control to 1Bsys. Word 2 of the ucs is cleared, indi-
cating that activity on this unit has ceased. Control is
returned to AcTv.

Blocks BC30 to BC33: Entry is made here from each
select routine when the sign of the accumulator was
plus, indicating that a posting operation was not de-
sired. 1R2 is set to —LucB) to act as a pointer to the
ucs. The 10rT command is picked up from word 2 of
the ucs and placed in the rcex table for use in reading
a card image. The unit address is picked up from
word 1 of the ucs, shifted right 18 places, and stored
in the rps instruction for use in selecting the 10 unit
required. The rps instruction is executed; then the
instruction in the rcrx table is executed indirectly to
start the 170 operation. Control is returned to actv.

IBRES — $RESTORE Card Subroutine

IBRES receives control whenever a user desires to re-
store the Basic Monitor to the configuration specified
by the original assembly parameters. The user indi-
cates this by placing a srestore card in his deck of
monitor control cards. If the user had previously
changed the unit assignment of one or more units, or
detached one or more units, their original assignment
would be restored when this card is processed. A
frequent use of this procedure would be between
stacked jobs on one input tape. After each job, control
would be returned to 1Bsys through use of a siBsys card
(or a similar card that is unique to the previous
system being run), and this would be followed by a
srEsTORE card. The srestore card does not have to
follow immediately, but should be placed before the
next job that is to be run. This insures that any changes
made in the system by one user will be nullified so
that the next user will be working with the original
system at the start of his job. The next user may then
make changes or not, as he requires for his job. The
nucleus is restored, and part of cold-start is used to
reinitialize the system.

Blocks BDOI to BD03: The original value of sysLp1
is picked up from cLpLB1 where it had been stored by
the cold-start routine. Subroutine 1BVAL is used to
check the validity of this unit designation which was
originally in the form pzE CHAN,, UNIT. If the unit
is valid, the location of the ucs for this unit is formed
and this address is stored in sysLB1. The original disk
limits are picked up from cLpLBi+1 and restored to
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the proper disk limit location in case sysLB1 was on

disk.

Blocks BD04 and BDO05: 1&2 is set to peint to s¥sLB1
to be used by subroutine intTUs, which initializes the
system tape (or disk).

Blocks BD06 to BDO0S: sYsLDR is set to load in the
system from the proper unit, and the exits from caLs1
are set to return to 1Brsi instead of systra-2. Subrou-
tine caLiB! is used to restore 1BSUP to core. It will use
CALIB3 (SYSLDR) if the system is on disk, and the return
to tBRs1, (Block Bp09) will then be from sysLpr in-
stead of from cavLis1.

Blocks BD09 to BD11: Location RCLD + 3 is set to NOP
to prevent cold-start from destroying the tape position
(word 3 of the uce) during execution of that routine.
The interrupt switch status is saved in its position in
upper core along with the status of sense switch 1. The
setting of the input switch is saved in location 1BSINP
(non-relocated . . . i.e., upper core).

Blocks BD12 to BDI14: The nucleus, except for the
cold-start location is moved to lower core. Location
coLp is cleared to indicate that cold start has been
executed. Location RcoLDX is set to transfer to 1Bsys at
that point in the cold-start routine. Control transfers to
prcoLDp at Block BA05.

Control Card Interpretation Routines —
IBCDIN/IBTPIN

This routine is entered from BwAT after xTraP has
posted completion of a control card read-in. It has two
entry points, 1BcpIN and IBTPIN. 1BCDIN is used if con-
trol cards are being read on-line, and BTPIN is used if
they are being read off-line. The setting of the list
switch determines if the cards will be printed on-line,
unless the card is a ssTOP, SPAUSE, sLIST or is an illegal
card. ssTOP, sPAUSE and sLIsT cards are always printed.
In the case of an illegal card, the card is always
printed out along with a message indicating an illegal
card; the list switch is then cleared, causing all future
cards to be listed until a suNLIsT card is read.

Comment cards ($*) are printed if the list switch is
on (zero) and control returns to 1Bsys for another card.
sip cards cause a transfer of control to the installation
accounting routine, if there is one present, and eventual
return to 18sys. All other legal card types cause a trans-
fer to a specific routine as determined by a table look-
up for the matching card type. A subsequent transfer,
using the index value obtained from the table look-up,
is executed to select the desired routine.

Block BEOI: This is the entry when reading control
cards on-line. Subroutine ruBCD is used to convert the
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12-bit Hollerith card image starting at 1BMAG, into a
6-bit Bcp image starting at 1carp (also referred to as
CARD).

Block BEO02: Location 1BNCT is tested for zero to
check for a skip-job request. If 1BNCT is zero, control
transfers to 1Ny2 (Block Bu1s) to allow processing of
the control card.

Block BE02.5: When a skip-job request is not indi-
cated, the list switch is tested to determine if the con-
trol cards are to be printed. This switch is normally
clear (off) unless a suNListT card has been previously
read in. If it is found to be set (on), control transfers
to Block BE04 to bypass the print subroutine.

Block BE03: When the list switch is off, subroutine
PROUT is used to print the control card on-line.

Block BEO4: The first word of the card image is
picked up for use in comparing for a legal operation
code.

Block BEO5: 1r4 is set to the length of the control
operation table and a comparison is made with one
entry in this table. If a comparison is found, 1R is used
as an index into a table of transfer instructions that will
transfer control to the routine needed to process that
control card. If no comparison is found, the next entry
is checked by using 1r4 to step through the table. If 4
goes to 1 and no comparison is found, the exit from
this table look-up routine is to Block Bros for further
checking of the card type.

Block BEO6: Initially the first two characters of the
card are checked to determine if this is a comment
card; i.e., $*. If the card is a comment card, control
transfers to 1Bsys, Block Bco1.

Block BEO7: If the card type was not found in the
control operation table and the card is not a comments
card, the first three characters are tested to determine
if a request is being made for the installation 1p routine,
i.e., sip card. If the columns match, control transfers
to sysipr, Block BE10.

Block BE0S: At this point, since there has been no
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comparison with any op code in the table, nor a com-

parison with a comment card nor a system ID request
card, the card is deemed illegal. The list switch is
checked to determine if the card has been printed. If it
has been printed, control transfers to Block BE11.

Block BE09: Because the illegal card has not been
printed, the list switch is turned off and control trans-
fers to mrPIN (Block BE02). This action allows the
illegal card to be printed during another pass through
the valid card search routine. This time when Block
BEOS is encountered, control transfers to Block BE11,

Block BE10: This routine is entered from Block 07
upon detection of a s card, and is a calling sequence
for the installation accounting routine. It consists of a



TSX SYSIDR, 4 followed by pzE ICARD,, 12. The in-
stallation accounting routine returns control to the
location following the calling sequence routine via a
TRA 2, 4. Control then returns to 1Bsys for another
card.

Blocks BE11 and BE12: This routine is entered after
detection and printout of an illegal card. Subroutine
PROUT is used to print a message indicating an illegal
card, and subroutine paws is used to provide an opera-
tor pause before returning to 1Bsys.

IBATC/IBDTC — $ATTACH/$DETACH Card
Routines

IBATC sets up a specific Uc to indicate that the unit is
attached, and also inserts the unit into the availability
chain for the proper channel unless the unit specified
is a card machine. The routine checks for the validity
of the unit specified, sets the proper model bit in the
ucs, and stores the location of the ucs in LATUN. (LATUN
is used by 1BASC to assign this unit to a specific system
unit. )

IBDTC sets up a specific ucs to indicate that the unit
is not attached and removes the unit from the avail-
ability chain of the associated channel. The routine
checks for the validity of the unit specified, and re-
moves any reference in the sysuni table that points to
this unit.

IBATC Routine

Blocks BF0I to BF03: This is the entry point for the
IBATC routine. Subroutine syucu converts the symbolic
designation on the card to a channel-unit designation
in the form: pze CHAN,, UNIT. An illegal designation
causes the subroutine to return to 1, 4 and control trans-
fers to maT1 (Block Bji2). If the unit is legal, the sub-
routine returns to 2, 4. Subroutine 1BVAL is then used to
check the validity of the unit, and form the location of
the ucs for that unit in the accumulator. The contents
of the accumulator (21-35) are stored in LATUN. If the
subroutine finds that the unit is not valid, the return
will be made with the accumulator cleared.

Block BF04: The accumulator is checked to see if
the unit is valid. If it is not valid, the accumulator is
cleared and control transfers to 1BaT1 (Block Bji2).

Blocks BF05 to BF07: For a valid unit, the model
type is extracted from location LaTUN and placed in the
sense indicators. The sign position of the sense indica-
tors is set to 1 and position 1 is set to 0 to indicate that
the unit is attached and in the availability chain. The
contents of the sense indicators are stored in ucs
word 1.

Block BF08: Positions 10 and 11 of the sense indi-
cators are checked to determine if the unit is a card

machine. If a card machine is indicated, control trans-
fers to 1BsYs to read in another control card.

Blocks BF09 to BFI2: The channel number is ex-
tracted from the sense indicators, and placed in 181 in
complement form. Subroutine RrsYUR is used to remove
the unit from the availability chain of the indicated
channel if it is already entered in the chain. This is a
precautionary measure to eliminate redundant refer-
ences because the next step is to insert the unit at the
beginning of the same chain. Control then transfers to
1BSYS.

IBDTC Routine

Blocks BF13 and BFI14: This is the entry point for
the 1mBpTC routine. Subroutine syucu is used to convert
the symbolic designation on the card to the channel-
unit designation in the form: Pz CHAN,, UNIT. An
illegal designation causes the subroutine to return to
1, 4+ and control then transfers to 1BaT1 (Block Bj12). A
legal designation causes the subroutine to return to 2, 4.
Subroutine 1BVAL is used to check the validity of the
unit specified and to form the location of the ucs for
that unit in the accumulator.

Block BF15: The accumulator is checked to deter-
mine if the unit specified is valid. If the unit is not
valid, control transfers to 1BaT1 (Block Bj12).

Blocks BF16 to BF19: For a valid unit the address of
the ucs is stored in Lucac to be used in removing any
references to this unit from the sysunt table. The sign
position and position 1 of the sense indicators are set
to 1 to indicate that the unit is not available and not
attached. The sense indicators are then stored in word 1
of the ucs. Subroutine rRysUR is used to remove the unit
from the availability chain of the proper channel.

Blocks BF20 to BF24: 1mr4 is set to the number of
entries in the sysunt table. Each entry of the sysunt
table is compared to Lucac to determine if there had
been any reference to this unit. Any entry in the table
that is equal to Lucac is deleted. Control transfers to
1BsYs to read in another control card after all the entries
in the system units table have been checked.

IBXCC — $EXECUTE Card Routine

1BxcC is the routine used to set up the proper system
loader to read in a desired operating system and trans-
fer control to it when it is read into storage. If sysLB1
is on tape, the tape is positioned properly and caLiB? is
given control to load the system. Control is transferred
to it if it is found and loaded without error. If sysLB1 is
on disk, the system name is compared with entries in
the psysNum table. When an equal compare is found, the
location of the system on disk is taken from this table.
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Control is given to sYSLDR (CALIB3) to read in the system
and transfer control to it if it is loaded without error.

Blocks BGO1 to BGO3: 1r2 is set to point to sysLB1, and
the cold-start switch (coLp) is tested to determine if
cold-start has been executed. If coLp is not zero, indi-
cating that cold-start has not been executed, control
transfers to Block Bcos. If coLp is zero, subroutine
INITUS is used to initialize system tape usage on sysLB1
before control is passed to Block Bco4.

Blocks BG04 and BGO05: 1r2 is set to point to sysur4
as an indication to subroutine iNrtus, which is then
used to initialize system tape usage for this tape.

Block BGO6: sysorG+101 is tested to determine if
sysLBl is on disk. If disk operation is indicated, control
transfers to prinp at Block Bc11.

Block BG07: When sysLB1 is not on disk, subroutine
IFIND is used to position the system tape in front of the
first record for the desired system. Upon return from
IFIND, IR2 is set to point to the sysunt entry that contains
the location of the ucs for the desired unit.

Blocks BGO8 to BGI0: Block Bcos is entered from
Block Bco7 and also from the 1BEDT routine (Block Bnog).
r2 and the decrement of sYSLDR are set to point to the
location of the uce. The complement of the channel
number minus 1 is placed in 1ri. The 1v0 commands in
the loader «caL1B2) are set to the desired values; control
then transfers to caLip2.

Block BGI1I: The system name (disk operation) is
extracted from the card image at 1carD+2 and 1CARD +3
and positioned in the accumulator for comparison with
entries in the psysnum table.

Block B(G:12: The psysnMm table is searched for a com-
parison with the desired system name. The table con-
tains two words for each system entry. The first word
of each pair contains the system name in Bcp. The sec-
ond word is in the format: pze ,,DOrRG. When a
comparison is found between the desired system name
and a name in the table, control transfers to Block Bc1s.
If the system is not included in this table, control trans-
fers to 1rND2 ( Block Bvii).

Blocks BGI3 to BGI16: The system name that has
been used for comparison is stored in syscur as the
current system under consideration. The second word
of the two-word pair is picked up from the psysnm
table (1Rt remained set to the relative location of the
desired word when a valid comparison was found),
and the decrement portion of this word morc) is placed
in the decrement of syspos. The contents of 1Rt are
stored in the address of syspos. The decrement of
SYSLDR is set to the location of sysLs1 and control trans-
fers to sysLpr with the decrement of the Tsx instruction
set to 2. This indicates that the location denoted by the
decrement of sysros is to be loaded.
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Non-Data Select Routines

Chart i shows the flow of the non-data routines used

to rewind, unload or write an end-of-file on a desired
system tape. If an illegal system unit name was desig-
nated, an on-line message is printed to give the opera-
tor an opportunity to correct the card or skip to the
next job. If a tape is rewound, the density is set as indi-
cated by the sign of the sysuni entry for that system
unit.

IBREW — $REWIND Card Routine _

Block BHOI: This is the entry point for the sRewiND
routine aBREW>. IR1 is set to 3 to indicate a rewind
operation and control transfers to Block BHo+.

IBWEF — $ENDFILE Card Routine

Block BH02: This is the entry point for the sENDFILE
routine (IBWEF>. IR1 is set to 7 to indicate a write end-
offile operation and control transfers to Block BHo4.

IBRUN — $REMOVE Card Routine

Bloeck BHO3: This is the entry point for the sREMOVE
routine dBRUN). IR1 is set to 4 to indicate an unload
operation and control passes to Block BHo4.

Block BH04: 11 is stored in 1BRN3 as part of the
NpsiL calling sequence. The system unit name is picked
up from the card image (locations icarp+2 and 1CARD+3)
and positioned in the accumulator for comparison with
the syunam table.

Block BH05: The system unit name in the accumula-
tor is compared to the entries in the syunaM table until
a comparison is found. If no comparison can be found,
control transfers to 1Bas1 (Block By13). _

Block BH0O6: When the system unit name is in the
sYUNAM table, the sysuni entry for the unit is tested to
determine if the unit is assigned. If the unit is not-
assigned (SYSUNI entry is zero), control transfers to
Bsys (Block Bco1).

Blocks BHO7 and BHO8: If the unit is assigned, the
sign of word 1 of the uc is reset to 0 to indicate that
the unit is available. Subroutine NpsEL is used to per-
form the desired function as specified in its calling
sequence. This calling sequence has been previously
set up at Block BHo4.

Block BH09: 1r1 is set to the complement of the loca-
tion of the ucs to act as a pointer to this location. Word
3 of the ucs is picked up to find the present position
of the system tape.

Block BHI10: The tape position in the accumulator is
checked to determine if the tape is unloaded (accumu-
lator minus), or not at load point (accumulator non-
zero). If either condition is present. control transfers
to 18sys ( Block Bco1).



Blocks BH11 and BH12: At this point (accumulator
zero) the tape must be at load point, but not unloaded.
This would be the result of a rewind operation. The
density mode is taken from the sysuni entry (sign posi-
tion), and placed in the NpseL calling sequence. Sub-
routine NDSEL sets the density as required for this tape.
Control then transfers to 1Bsys { Block Bco1).

Miscellaneous Card Routines and Error
Print-Out Routines

Chart By shows the general error print routine, and also
seven of the shorter main routines used in monitor
operation.

IBSTP — $STOP Card Routine

Blocks BJ01 to BJ02: This is the entry point for the
1BSTP (ssTOP) routine. It is used whenever there are no
more jobs to be processed on the input tape and opera-
tion is to be terminated on the monitor system. The list
switch, LsTsw, is tested to determine if the card has
been printed. If LsTsw is set, indicating that control
cards are not being printed, subroutine rrouT is used
to print this control card. In either case, subroutine
PROUT is used to print the on-line message “END OF joBs.”
Subroutine stop will cause the on-line print-out
“caNNoOT PROCEED,” and then provide a final stop. This
stop is a permanent one, because depressing START
will have no effect.

IBDAT — $DATE Card Routine

Blocks BJ03 and BJ04: This is the entry point for the
IBDAT SDATE) routine. The date is picked up from
ICARD+2 and ICARD+3, positioned in the MQ and stored
in SYDATE. (SYDATE is also defined and referred to as
syspaT.) Control returns to 18sys ( Block Bco1).

IBCCC — $CARDS Card Routine

Blocks BJ05 and BJ06: This is the entry point for the
IBCCC (sCARDS) routine. The input switch, 1BsiNP, is
cleared to set the card read-in routine to read from the
on-line card reader. The interrupt switch is set and
control returns to 1Bsys (Block Bco1).

IBPAC — $PAUSE Card Routine

Blocks BJ07 to BJ07.5: This is the entry point for the
IBPAC ($PAUSE) routine. The list switch, LsTsw, is tested
to determine if the card has been printed. If the card
has not been printed, subroutine prouT is used to print
the card on-line. In either case, subroutine pause will
provide the print-out “OPERATOR ACTION PAUSE,” and
then a halt to allow the operator to perform some
manual intervention. When start is depressed, there

is a second on-line print-out, “AcrioN coMPLETED,” and
control returns to 1Bsys.

IBTCC — $TAPE Card Routine

Block BJ0S: This is the entry point for the 1BTCC
sTAPE) routine. The input switch is set to non-zero to
indicate to the control card read-in routine that the
cards are to be read in from tape. Control returns to
IBSYS.

IBLIS — $LIST Card Routine

Blocks BJ09 to BJ09.5: This is the entry point for the
BLIS sLIST) routine. The list switch, LsTsw, is tested to
determine if this card has been printed. If this card
has not been printed, subroutine PROUT is used to print
the card on-line. In either case, Lstsw is cleared (set to
oFF) to indicate that control cards are to be printed
on-line. This switch is normally off upon initial loading,
and must be turned on by the use of the sunLisT card.
Control returns to 1BsYSs.

IBUNL — $UNLIST Card Routine

Block BJ10: This is the entry point for the mBuUNL
suNLIsT routine. The list switch, Lstsw, is set to non-
zero (set to oN) to indicate that control cards are not
to be printed on-line. Control returns to 1Bsys.

Miscellaneous Error Routines

Block BJ11: This is the entry point for the error print-
out routine used to print the following message: “MIxED
HARDWARE SWITCH INVOLVING SYSLBI IS ILLEGAL.” Con-
trol transfers to 1BERR (Block Bji4) after loading the
MQ with the location of the calling sequence command
used to locate and print this message.

Block BJ12: This is the entry point for the error print-
out routine used to print the following message:
“iLLEGAL uNrT spECIFIED.” Control transfers to IBERR
(Block Bj14) after loading the MQ with the location of
the calling sequence command used to locate and print
this message.

Block BJ13: This is the entry point for the error print-
out routine used to print the following message:
“ILLEGAL SYSUNI DEFINITION.” Control transfers to IBERR
(Block Bj14) after loading the MQ with the location of
the calling sequence command used to locate and print
this message.

Block BJ14: This is the entry point for the general
error print routine. It is used by the following routines:
IBSW1, IBAT1, IBAS1, TFIND, and 1BEDT. Upon entry to this
routine, the MQ must contain the location of the calling
sequence command to be used by subroutine ProuT in
printing the message. The list switch, LsTsw, is tested.
If it is non-zero N, control transfers to Block Bj19 to
turn the switch off prior to the transfer to 1BIPIN.

msup 2]



Blocks BJ15 to BJ18: When the list switch is initially
off, the M is stored in the ProuT calling sequence. Sub-
routine PROUT is used to print the desired message on-
line with the following message on the next line:

PROVIDE CLARIFICATION AND RESTART IN THE CARD
porary stop for the operator to perform the desired
manual intervention. Upon depressing sTarT, the input
switch, mBsINg, is cleared to simulate a scarps card. Con-
trol returns to 1Bsys.

Block BJ19: The list switch, Lstsw, is cleared (turned
off), and control transfers to 1BTPIN to print the control
card on-line. 1BTPIN Will exit to the desired control card
routine again, repeating the checks made before and
return to the error print-out routine a second time. On
the second pass through these routines, at Block Bj14,
the program will find the list switch, Lstsw, off, and
control will not be transferred to Block Bj19. The dupli-
cate passage through these routines is required to force
the print-out of the control card in error when the
suNLIST card has been used.

IBSWC — $SWITCH Card Routine

1Bswc is used to switch the unit references for two sys-
tem units. A check is made to determine if both the
designated units are valid and also to determine if an
illegal switch is being attempted. An illegal switch
would be an attempt to switch a tape unit with disk or
disk with tape when either unit is sysuB1. Either error
condition will cause a pause to allow the operator to
correct the card or skip to the next job.

Blocks BKO1 to BK04: Each sysun1 designated on the
card is picked up from the card and compared with the
sysunI table. If both units were not found in the table,
control would transfer to 18as1 (Block Bjo4) for a print-
out indicating that an illegal sysunt was specified.

Block BKO05: If both units are found in the sysuni
tabie, they are compared to sysLB1. This comparison or
check is made in the following manner. 12 and 1R+
were used when checking to see if both units were valid.
Each 1r is now tested to determine if the unit was
found in the table at a point higher than svsisi. If
neither unit specified was sysLB1, control transfers to
Bsw2 ( Block Bk10).

Blocks BK06 to BK09: Word 1 of the vcs’s for both
specified unit is checked to determine if a request
is being made to switch sysLB1 with another unit that
is not of the same type. If a mixed switch is requested,
control transfers to 1Bswi (Block Bj11) for an error
print-out indicating this condition.

Blocks BK10 and BK11: When the unit types are the
same, the entries in the disk limit table are switched
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using the index values contained in 1R2 and 1R4. The
same values are also used to switch the ucs addresses
in the sysuni table.

Blocks BK14 and BK15: The address of the sysuni
entry for the first unit is computed and set in m2. Sub-
routine INITUS is used to initialize the system tape usage
for that unit.

Blocks BK14 and BK15: The address of the sysuni
entry for the second unit is computed and set in Re.
Subroutine 1N1TUS is used to initialize the system tape
usage for that unit. Control then returns to 1Bsys.

IBUNT — $UNITS Card Routine

This routine prints all the sysunt names with their unit
assignments and assigned densities. It also lists all
attached units not assigned or reserved, and all inter-
system reserve units. It is used primarily to varify unit
assignments after making specialized changes for a
specific system run. The routine contains a series of
loops to examine each entry in the sysuni table, and
then each ucs.

Block BLOI: This is the entry point for the routine.
Subroutine proUT is used to print the heading on-line.

Block BL02: 1r2 is set to count the entries in the
sysunt table, and the first entry in this table is picked
up and placed into r1 in complement form.

Block BLO3: 1Rt is tested to determine if a unit has
been assigned to this sysunt function. If so, control
transfers to Block BL05.5.

Blocks BL04 and BLO05: If no unit has been assigned
to the referenced sysuni function, a word of Bcp blanks
is stored in temporary message storage. The Bcp desig-
nation “NoNE” is picked up and control transfers to
ruscs ( Block BL10).

Blocks BL05.5 and BLO6: If a unit is assigned to the

sysunt function, the sense indicators are loaded with
word 1 of the uce and are tested to determine if the
unit is a disk unit. If it is not a disk unit, control trans-
fers to 1smMp+ (Block BrLo7). If the unit is a disk unit,
porc and DEND are picked up from the disk limits table
and converted to Bcp. These limits are stored in the
print image, and the Bcp designation for “TmHRU” is
picked up before transferring control to 1mmp5 (Block
BLOS ).

Block BLO7: If the referenced unit is tape, the old
density designation is blanked out in the print image
and the density of this unit is tested. After the test,
either the image “HmEN” or blanks are loaded into
the Mo.

Blocks BLUS and BL0Y: 'The Mq is stored in the print
image. This places the configuration for blanks, “HIDEN,”



or “THRU” in the image as required for a particular tape
or disk unit. Word 1 of the ucs is picked up and sub-
routine sYuncv is used to convert this unit address to
its symbolic form.

Blocks BL10 and BL11: Entry is made to this block
with either the symbolic designation of the unit or the
BCcp designation for “NONE” in the accumulator. The
designation is stored in the temporary message storage
area, and subroutine proUT is used to print the com-
pleted message.

Block BLI2: 1r2 is tested to determine if all entries
in the sysunt table have been printed. If all entries have
not been printed, control returns to BunT (Block BLO2).

Blocks BL13 and BL14: When all entries in the
sysunt table have been printed, subroutine prouT is
used to print a heading for the attached units not as-
signed or reserved. 1r2 is set to the number of vcs’s
and Mapsw is cleared. Mapsw is used to determine if
there have been any units printed in this table. It is set
whenever a unit is printed.

Block BL15: The sense indicators are loaded with the
unit status bits from word 1 of the ucs.

Blocks BL16 and BLI17: The sense indicators are
tested to determine which units are not assigned to a
sysuNi function and are attached but not reserved. If a
unit does not meet these conditions, control transfers
to 1BMPT ( Block BL22).

Blocks BL1S8 to BL21: When a unit is attached but
not assigned or reserved, the unit address is loaded
into the MQ from word 1 of the ucs. Subroutine syuncy
is used to convert this address to a symbolic designation
for the unit. This symbolic designation is then stored
in the print image, and mMapsw is set to indicate that
there has been data printed under this heading. Sub-
routine PROUT is used to print this symbolic designation.

Block BL22: This block is entered under the follow-
ing conditions: (1) after a unit is printed, (2) when a
unit is assigned to a sysun1 function, (3) when a unit
is reserved and not attached. 12 is tested to determine
if all uce’s have been processed. If 1r¢ equals 4 or less,
all units have been processed. If they have not, control
returns to 1BMP1 ( Block BL15) to pick up the next unit
(ucB word 1).

Blocks BL23 and BL24: When all units have been
processed, Mapsw is tested to determine if there has
been any data printed under the heading. If mapsw is
not zero, indicating that data has been printed, control
transfers to 1BMP2 to clear mapsw. If no data has been
printed (MAPsw=0), subroutine proUT is used to print
the word “NonE.”

Blocks BL25 and BL26: mapsw is cleared (if set)
prior to the print-out of the next heading. The contents
of Mapsw are then used to determine if any data is

printed under the heading. Subroutine prour is used to
print the intersystem reserve heading.

Block BL27: 1r2 is again loaded with the number of
ucB’s and the sense indicators are loaded with the unit
status bits from word 1 of a ucs.

Block BL28: Position 3 of the sense indicators is
tested to determine if the unit is an intersystem reserve
unit. If the unit is not, control transfers to 1BMTx (Block
BL33).

Blocks BL29 to BL32: When a unit is an intersystem
reserve unit, the unit address is loaded into the M
from word 1 of the ucs. Subroutine syuncy is used to
convert this to a symbolic designation which is stored
in the print image. MAPSW is set to indicate that there
has been printing under this heading, and subroutine
PROUT is used to print the image on-line.

Block BL33: 1r2 is tested to determine if all ucs’s
have been processed. If 1r2 is equal to or less than 4, all
units have been processed. If they have not, control
returns to 1BMp3 ( Block BL27) to pick up word 1 of the
ucs for the next unit.

Blocks BL34 and BL35: When all units have been
processed, Mapsw is tested to determine if there has
been a print-out under this heading. If one or more
units have been printed, control transfers to 1Bsys. If no
units have been printed, subroutine prouT is used to
print the word “NoNE,” and control returns to 1Bsys.

IBREL/IBASC — $RELEASE/$AS Routines

Chart BM shows two routines which differ only in the
entry point and one operation. 1BasC is used to assign
the last attached unit specified in location LATUN to a
specific system unit function. 1BREL is used to release
the specified system unit.

In 1BREL, the unit previously assigned to that system
unit function is entered into the availability chain for
that channel. Because LATUN is cleared, 1BReL does not
assign a new unit to the sysunt function.

1BASC must also remove the newly assigned unit from
the availability chain for the associated channel.

In both routines, a check is made for the validity of
the unit specified on the card. An invalid unit will
cause an error message print-out.

IBREL Routine

Block BMOI: This is the entry point for the IBREL
routine. Location LATUN is cleared and control passes
into the 1Basc routine. LATUN is the location where the
designation for the last unit attached would normally
be stored. When the 18asc routine is entered with this
location set to zero, it causes the sysunr entry for the
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specified function to be cleared to indicate that there
is no unit assigned to that function.

IBASC Routine

Rlock BMO02: This is the entry point for the masc
routine. It is aiso entered from iBReL with location
LATUN cleared. The system name is picked up from
1carp+2 and ICARD+3, and positioned in the accumu-
lator for comparison with the syunam table.

Block BMO03: The syunaM table is searched for an
entry that will compare with the one specified on the
control card. If none can be found, control will transfer
to 1ast (Block Bj13) to print an on-line message indi-
cating an illegal sysun1 function.

Block BM04 to BMO06: If the system name is found in
the syunam table, the previous assignment for this
function is picked up from the sysunr table and stored
in 1Basx for later use in 1Bas3 (Blocks BM24 through
BM26.) The unit specified in LATUN is either the address
of the ucs following a satracH card, or zero if the card
presently being processed is a sRELEASE card. This unit
is placed in the sysuni table, and the sense indicators
are loaded indirectly from this sysunt entry. This sets
the contents of ucs word 1 into the sense indicators.

Blocks BMO7 and BMO08: Positions 4 and 11 of the
sense indicators are tested to determine if the unit is
disk. If the unit is disk, control transfers to Block Bmo9;
if not, subroutine rsyur is used to remove the unit from
the availability chain for the channel.

Block BM09: icarp +3 is loaded into the m¢. The den-
sity specification is extracted from the contents of the
¢ and loaded into the accumulator.

Blocks BM10 to BM11.5: The density specification is
compared to the Bcp designation “L.” If the specifica-
tion is greater than or equal to “L,” low density is indi-
cated and the accumulator prefix is set to plus. If
the specification is less than “L,” high density is indi-
cated and the accumulator prefix is set to minus.

Block BM12: The prefix of the accimulator is stored
in the sysuni table. This will cause the sysunt entry to
be minus for a high density unit and plus for a low

density unit.

Blocks BM13 and BMI14: 1r2 is set to point to the
SYSUNI entry, and subroutine INITUS is used to initialize
the tape usage for this unit.

Blocks BM15 and BM16: =2 is set to the relative loca-
tion of the desired unit within the sysuni table. The
sense indicators are loaded indirectly from this sysuni
location to give the contents of word 1 of the desired
UCB.

Block BM17: Positions 4 and 11 are again tested to
determine if the unit under consideration is disk. If it
is not, control transfers to 1Bas3 (Block Bm24).
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Blocks BM18 to BM23: When the unit is disk, the
origin and number of cylinders are loaded into the MQ
from the Bcp designation on the control card. Location
1BDsK is cleared for use as a temporary storage cell in
building up the binary equivalent of the origin and
number of cylinders. The origin is converted to binary,
multiplied by 40, and stored in the address of the disk
limit table entry for that unit. The number of cylinders
is converted to binary and multiplied by 40. The value
of the last cylinder is computed and stored in the decre-
ment of the disk limit table entry for that unit.

Blocks BM24 to BM26: When control is given to
1Bas3, the contents of 1Basx are tested for zero to deter-
mine if there had been any previous unit assigned to
the system unit function. If no unit had been assigned
(1BASX equals zero ), control transfers to msys. If a unit
has been assigned, the address portion of mBasx is com-
pared to all the addresses in the sysuni table to deter-
mine if the unit is still in use by any other system unit
finction. If the unit is still in use, control transfers to
1Bsys. If the unit is not in use, word 1 of the ucs is tested
to determine if it is a card machine. If the unit is a card
machine, control transfers to msys. At this point, if the
unit is not a card machine, provisions are made to
enter it at the top of the availability chain for the
correct channel.

Blocks BM27 to BM30: The no-repositioning flag is
reset and the sign is set to indicate that the unit is not
assigned. The word is replaced in the vcs. The channel
number is extracted from the unit address and placed
in 1 in complement form. Subroutine BRsYUR is used to
remove the unit from the availability chain. This is
done to eliminate any chance of the unit appearing in
the availability chain twice. The unit is placed at the
beginning of the availability chain and control trans-
fers to 1BSsYs.

IREDT — $IBEDT Card Routine

The 1BEDT routine (Chart BN) is used to call in and
execute the system editor from sysLBi. If the system
is on disk, an sExecuTE EpITOR card is simulated. If the
system is not on disk, the tape is positioned to the
eprTor and the EpiToR is read in. Control then transfers
into the 1BXCC routine to cause execution of the Eprror.
This chart also shows the select routine used by 1BEDT.

[

Block BNOI: This is the entry point for this routine.
SYSORG+101 is tested to determine if the system is on
disk. If the system is not on disk, control transfers to
EpT5 (Block BNo3).

Block BN02: 1f sysLB1 is on disk, the Bcp designation
for the eprTor is placed into the card image to simulate



an $EXECUTE EDITOR card and control is transferred to
mxcc (Block Bco1) for execution.

Block BN03: If sysLB1 is on tape, 1R is loaded with
the complement of the location of sysLBi. This becomes
an indirect reference to the vcs for the desired system
tape. The desired tape position counter, RT3, is in-
cremented by 1 to indicate to routine RGTPO to set-up
for reading the next file.

Blocks BN0O4 to BN06: Subroutine reTPO is used to
position the system tape to the next file on the tape.
IR1 is set to the complement of the location of the ucs,
and the select word &EpTD is stored in word 2 of the
ucs. This word contains the location of the select rou-
tine ®eT? in the decrement and the location of the 1o
command in the address.

Blocks BNO7 and BN08: Subroutine (acrrv is used to
read the first record of the file. Word 2 of the ucs is
tested to determine when the record has been read in.
Control remains in a loop until word 2 of the ucs is
cleared. When the word is finally cleared by the trap
supervisor in 10EX, control will be allowed to leave the
loop and continue to Block BN09.

Block BN09: The second word of the record read-in
is compared with “mEpT.” If there is an equal compare
(eprror found ), control transfers to 18xc1 (Block Bcos).

Block BN10: If the second word of the record does
not equal “mBEDT,” it is then compared to “*eor.” If
there is still an unequal comparison, control transfers
back to 1BEDT to check the next file for the Eprror.

Block BN11: At this point the EprTor has not been
found up to the end of the system tape and therefore
must be missing from the tape. The EpITOR name is de-
posited into an error message and control transfers to
1BERR ( Block Bj14) for an error print-out.

Blocks BN12 and BN13: This is the entry point for
the general tape positioning routine. It is entered with
IR set to the complement of a location which contains
the address of the ucs for the desired unit. The decre-
ment of the accumulator contains the file position num-
ber to be compared to the file position contained in the
UCB. IR4 is saved, and the desired tape position is stored
in rReT3. Subroutine INrTUS is used to initialize system
tape usage for this tape.

Blocks BN14 and BN15: Location Rret3 is tested to
determine if the desired tape position is zero. If it is,
subroutine NDSEL is used to rewind the tape and con-
trol returns to rGT2 to exit from the routine.

Block BN16: When the desired tape position is not
Zero, IR1 is set to point to the location of the ucs.

Block BN17: The desired tape position in RGT3 is
compared to word 3 of the ucs, which is the actual tape
position at this time. If the tape positions are the same,
control transfers to rer2 (Block BN23) to exit from the

routine. If the actual tape position is less, control trans-
fers to reT4 (Block BN19).

Block BN18: Because the tape is neither at the de-
sired location nor at a point before the desired loca-
tion, it is beyond the desired location. Subroutine NDSEL
is used to backspace the tape one file, and control
transfers back to Block Bn17 for another comparison.

Block BN19: If the actual tape position is less than
the desired position, word 2 of the ucs is tested to
determine if the unit is dormant. This is done to make
sure that the tape has completed any movement due to
a previous attempt to use the routine to skip forward.
The program loops within routine rer4 until word 2 of
the ucs is set to zero by 10EX. After the trap supervisor
clears word 2 of the ucs, it regains control and returns
to the testing loop. At this time, control passes to
Block Bnzo.

Blocks BN20 and BN21: Location RGTs is set to pro-
vide a waiting loop when subroutine Actv is being used.
The select word, rets, is stored in word 2 of the ucs
and control is transferred to Acrv in 10EX.

Block BN22: rcTs contains a transfer to itself to act
as a waiting loop to allow actv to move the tape ahead
one record. The select routine will change the contents
of RGT5 to a transfer to rer1 (Block BN16). When the
trap supervisor gains control at the end of the tape
movement, it returns to rers. Control is then trans-
ferred to reT1 (Block BN16) to compare this tape posi-
tion with the desired tape position again.

Block BN23: After the tape is rewound (desired
position equals zero) or after the desired tape position
is found, 1R4 is restored and control exits to the calling
program via 1, 4.

Blocks BN24 and BN25: This is the select routine to
be used by rerPo in forward spacing a tape one file.
IR? is set to point to the ucs for the desired unit. The
accumulator is tested to determine if 10EX is using the
routine to post the completion of an 1/0 operation or to
initiate one. If it is posting, the accumulator is minus,
and control is transferred to rets (Block BN29).

Blocks BN26 to BN28: If an 1/0 operation is to be
initiated (accumulator plus), RCTX, 1 is set to zero to
indicate no redundancy checking. The location of the
1o command is placed into RcHX, 1. The binary select
address is generated from word 1 of the ucs and stored
in the rps instruction. The rps and RCHX, 1 instructions
are executed. Control exits to the calling program aoex>
via 1, 4.

Blocks BN29 to BN32: If a posting operation is indi-
cated, the tape position is picked up from word 3 of
the ucs. This position is compared with the desired
tape position in reT3. If the actual position is less than
the desired position, control transfers back to I0EX,
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which will initiate another 170 operation to skip the
next record on the tape. It the actual position is equal
to or greater than the desired position, word 2 of the
ucs is cleared to indicate that activity has ceased on
this unit at this time. The waiting cell in RcTPO is
changed to a transfer to rer1. Control exits to roEx

via 1, 4.

Restore Nucleus, System Interrupt, and
Dump Caller Routines

Chart BP shows the routine used to call msup into
memory (CALIBD. It also includes the two routines that
utilize this routine in performing their functions, the
system interrupt routine (SYsRpT or INTRUP), and the
system dump routine (SYSDMP or DUMP).

cavriBl will load in one record from sysLB1 if sysLB1 is
not disk. If sysLB1 is disk, sysLpr will be used to load
in one record. In either of these cases, the record must
be in the self-loading format with the desired 10
command at the beginning of each block of data within
the record. Ten attempts will be made to read the
record properly. If these are all unsuccessful, the pro-
gram transfers to location 0, which will have a halt-
transfer to the restart point in case the operator desires
to try again. The record will be checked as it is being
read in (as well as at the end of the read-in), and the
channel will be immediately stopped if a redun-
dancy is encountered. This eliminates passing a long
tape record across the read head when the error is
found near the beginning of the record. The tape posi-
tion is updated, and the program tests the dump switch,
pMPsw, to determine whether to transfer control to
1BSYS or return to read in the next record (syspmp) and
eventually transfer control to it.

sYsret checks sense switch 1; if the switch is down,
it sets the interrupt switch and transfers control to
CALIBI to return control to 1Bsys after reloading 1Bsup.

syspmP saves the present contents of core, all key
registers, and status indications. The dump switch,
DMPSW, is set and control is given to caLiB1 to load in
18sUP and eventually the system dump routine.

CALIB1 — Restore Nucleus Routine

Block BPO1: Word 1 of the vcs for the system unit is
tested to determine if the system unit is disk. If the
system unit is disk, control transfers to Block Bp19.

Blocks BP02 and BP03: If sysLs1 is not disk, Ir2 is set
to point to the location of the ucs. The necessary 1/0
commands for tape unit A1 are generated and stored in
their respective locations in the routine. The system
tape is then rewound and the tape position indicator
in word 3 of the vcs is set to zero.
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Block BP04: The channel is tested to determine if it
is busy. If it is busy, the program will loop here until
the channel completes the present operation.

Blocks BP05 and BP06: When the channel becomes
“not busy,” traps are disabled and location zero is set
for the restart entry. 1r4 is set to 10 to allow this number
of rereads after a redundant read occurs. The opera-
tor also has the option of using this routine as a restart
entry point after 10 consecutive, unsuccessful attempts
to read a record. An additional 10 rereads are initiated
by depressing sTart. This operation may be repeated
more than once.

Blocks BPO7 to BP10: The channel is started in op-
eration and tested for redundancies. If any are found
during the read operation, control transfers immedi-
ately to Block BP16 to stop the channel. This test for
redundancies is followed by a test for channel in op-
eration. As long as the channel is in operation, and no
redundancies occur, control will remain alternately
with these two instructions. When the channel finally
completes the operation, it is again tested for redun-
dancies.

If redundancies are encountered after the operation
is completed, control transfers to Block Br17 for possible
retries at reading the record.

Blocks BP11 and BP12: When the channel operation
is completed without encountering redundancies, the
tape position in word 3 is incremented by 1. The dump
switch, pmpsw, is tested to determine if this routine is
being used by the dump routine. If it is, control trans-
fers back to caris2 (Block Bro4) to read in the dump
program.

Blocks BP13 to BP15: When the dump routine is not
required, the enable switch, ENBsw, is tested to de-
termine if trapping is to be enabled. If ENBSW is non-
zero, control transfers directly to systra. If EnBsw is
zero, traps are enabled before control is transferred to
SYSTRA.

Block BP16: Block Brig will be entered if a redun-
dancy is encountered while reading in the record. The
channel will be stopped immediately to eliminate

wasted time in passing the rest of the record over the
read head.

Blocks BP17 and BPI8: Any time a redundancy is
encountered, the tape will be backspaced. 1r4 is tested
to determine if the reread has been tried 10 times.
If 10 rereads have not been tried, control returns to
caL3 (Block Bpo7) for another attempt. After 10 at-
tempts, control will transfer to location 0 and halt. The
operator may now decide to attempt 10 more rereads
by depressing START.

Block BPI9: 1t sysLB1 is on disk, the decrement of
SYSTCH is set to the disk origin as obtained from the



disk limits table. Control is then given to sysLpr to load
in the system from disk.

SYSRPT — System Interrupt Routine

Block BP21: Entry is made to this block by using the
communication cell sysrer. If sense switch 1 is up, con-
trol transfers to Block Bp2s to clear iNTsw and exit to
the calling program.

Blocks BP22 to BP24: If sense switch 1 is down,
INTSW is tested to determine if this interrupt is to be
permitted. If iNTsw is non-zero, control returns to the
calling program at 1, 4. Iif INTSW is zero, indicating
that the interrupt is to be permitted, rUPswW is set.
1BSINP is cleared to indicate that the input unit is to be
the card reader. Control then transfers to cavrisi to re-
load 1Bsup, and take the next control card from the
card reader. The operator should then have cards that
indicate the next course of action for the system in the
on-line card reader.

Block BP25: inTsw is cleared to indicate that future
requests for interrupts may be honored. Control re-
turns to the calling program at 1, 4.

DUMP — Dump Caller Routine

Blocks BP26 to BP29: The dump routine first starts
to put out a save record on the save tape. (This is
initialized to sysur4.) This save record consists of lo-
cation 0 through the end of the storage cells for the
machine registers which are to be printed out by
SYSDMP.

Location 0 is cleared and traps are disabled. Transfer
trap status is saved, and transfer trapping mode is
disabled if it was in effect. At pmpTO, the channel is
checked to see if the save record has been written.
Until it has been completely written, the program loops
at this point.

Blocks BP30 to BP32: After the save record has been
written, pMPsw is set to indicate that a dump is re-
quested. (This will cause caris1 to load in the dump
routine before transferring control to systra.) When
the syspmp record is read in, systra will be set to trans-
fer to the dump program. syspmp will be inserted in
SYSCUR to indicate that the dump is the current system,
and exssw will be set to non-zero to indicate that trap-
ping is not to be enabled before entering the dump
program. The key registers and status conditions are
saved within the dump program. Control transfers to
caLiBt to reload 1Bsup and sysomp, and transfer con-
trol to syspmp.

CALIB3/SYSLDR — System Loader

caLiB3 is entered from the sysLpr entry in the com-
munications table in the nucleus. The value of the de-
crement of the Tsx instruction used to transfer to

sysLDR determines which one of the three options will
be used in loading from the system library unit. If the
decrement is equal to 0, the next record in sequence
will be loaded. If the decrement is 1, the desired
SYSREC name is taken from the calling sequence, (see
inset on Chart BR). sLTABL is scanned to locate the track
address and the system record is loaded. If the decre-
ment is 2, the location previously placed in syspos is
loaded.

If this routine is entered for a system that is not disk,
the next record in sequence is loaded, using the carLs2
entry on Chart sp. If the dump switch is on when an
entry is made into this routine, two records will be
loaded. When a dump is requested, the dump caller
will properly position the system tape or set up the
disk commands to read two records; therefore, the
dump routine should be used to provide a dump.

Blocks BROI and BR02: The unit address is picked
up from the first word of the ucs and tested to de-
termine if the system unit is disk. If the system unit
is not disk, control transfers to caLis2, which will load
in one record from the system tape and transfer con-
trol to it. If the system is on disk, location 0 is cleared
to provide an error halt. The data channel is reset and
the designation sysrec is picked up from the calling
sequence and saved in case it is required later.

Block BR03: The value of “N” from the calling se-
quence is placed into 1r4, where it is tested to determine
which of the three options has been requested. If N
equals 0, control transfers to car2y (Block BR19) to
load the next record. If N equals 2, control transfers
to caray (Block Br20) to load the location indicated
in SYSPOS.

Blocks BR04 and BRO5: If N equals 1, the designated
sysrec is loaded. Location 0 is loaded with the ad-
dress for a restart at this point in the program. The
channel is reset and started with the channel program
at cavsy. This will seek the spare surfaces on disk and
write a checkpoint record. Subroutine caLrow tests
for an I/0 Check, Sequence Check, Unusual End or
Adapter Check during the operation of the channel. If
none occurs, control will pass to carioy. If any of these
conditions occur, control will return to cAL9y to start
the channel for another attempt at writing the check-
point record.

Blocks BR0O6 and BRO7: Location 0 is reset to the
new restart location. The channel is reset and started
with the program at caveéy. This will read in the sLTABL,
which contains the table for comparison with sysrec
and the appropriate track addresses for each entry in
this table. Subroutine caLpow will determine if the
read-in was valid before allowing the search of sLTABL.

Blocks BROS to BR10: The sutaBL is scanned for the
entrv denoted as sysrec, and the track address for this
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record is then obtained from this table. Location 0 is
reset for restart purposes. The channel is reset and
started with the program at cavry. This will restore
core to its previous status using the checkpoint record
written earlier. Subroutine caLrow will allow con-

trol to pass to pEcve when the record has been read in

successfully.

Blocks BR11 to BRI3: Subroutine mecvDp is used to
convert the track address found in srTaBL to Bcp. Sub-
routine FDAMT generates the required disk orders to
load in this record, and these orders are stored in the
proper locations.

Blocks BR14 and BRI5: Location 0 is reset for
restart purposes and the channel is reset and started
with the program at carsy. This will seek the desired
record, read in its bootstrap for the scatter load routine
and transfer control to this scatter load routine. Mean-
while, subroutine car.row will determine if the record
has been read in correctly and will initiate additional
attempts if required.

Block BR16: When a complete record has been read
in, systcH will have been loaded with a bit in position
3. This is tested to determine if the record is complete,
or if it has bridged two cylinders and requires an ad-
ditional read for completion. systcu will have the track
address for the next record in either case. If an addi-
tional read is required, control will transfer to Block
BR22 to set up the address of the next record desired.

Blocks BRI7 and BRIS: When a complete record has
been read in, the dump switch is tested to determine
if a dump is requested. If it is, control transfers to
Block Br21. If a dump is not requested, 2 is set to
point to the location of the ucs for sysLB1, and control
transfers to systra-2 ( Block Bpj4).

Block BR19: The sense indicators are loaded with the
contents of systca which has the track address for the
next record to be loaded (N equals 0).

Block BR20: The system position in syspos is loaded

into the sense indicators to indicate the next record to

be loaded (N equals 2).

Block BR21: When a dump is requested or when N
equals 0 or 2, bit 3 of systcH is reset to 0 to make cer-
tain that only one record will be loaded (unless that
record changes the value of this bit in systcu).

Block BR22: The contents of the sense indicators
are placed into the accumulator. This will be the ad-
dress of the next record desired in binary form. This
could be the result of a dump request requiring a sec-
ond read, a system that bridges two cylinders, or a re-
quest for the record denoted by syspos or systcH.
Control passes to Block Bri1 for conversion of this ad-
dress to Bcp and subsequent read-in of the desired
record.
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Disk Loader Waiting Loop and
Disk Channel Routines

Chart Bs shows the waiting loop routine caLpow, and
the four channel routines: cAL5Y, CAL6Y, cAaL?Y, and
carsy. These channel routines write a checkpoint rec-
ord on the spare disk surfaces, read sLTABL from its
disk location, read the checkpoint record back from
disk, and read the desired record into the scatter load
routine.

caLpow tests for an I/0 Check, Sequence Check,
Unusual End, or an Adapter Check while waiting for
the disk operation to be completed. If any of these are
found, control is returned to the main program at such
a point as to cause the channel program to be restarted
for another try. After a successful read, control will
pass to the location following the one which called
this subroutine.

caLsY seeks the spare surfaces on the disk, and writes
a checkpoint record on these surfaces. This will insure
that the area used when reading in the sLTaBL will be
restored after this table is used.

caL6Y reads in the sLTaBL for comparison with the
BCl designation in sYsReC in the calling sequence for
sysLpr. This table consists of two word entries con-
taining the Bcr designation for each system record, and
the corresponding binary track address for that record.

caL7y restores the checkpoint record written by
CAL5Y.

CALS8Y issues a seek for the desired sysrec, and causes
it to be read into its proper storage locations using the
scatter load routine.

CALPOW — Disk Loader Waiting Loop

Block BS01: An spcx instruction is executed which
causes the contents of the diagnostic channel to be
stored in 1ssen. The contents of the channel check
register are stored in positions 6 through 11 of this lo-
cation by the spcx command. The sense indicators are
loaded from 1ssru so that thev mav he tested
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Block BS02: Bit positions 6, 7, 8, and 11 of the sense
indicators are tested to determine if there has been
an I/0, Sequence, or Adapter Check or an Unusual
End. If there has been any one or more of these condi-
tions, control passes to Block Bsos to modify 1r2 for an
error exit.

Block BS03: When no error conditions exist, the chan-
nel is tested to see if the operation is complete. Until
the operation is complete, the program will loop back
to Block Bso2 and continue to check for error conditions.

Block BS04: When the channel operation is com-
pleted, the channel is reset. Control transfers back to
the main program at either the location immediately
after that which called the subroutine (1, 2 — no error)



or the location immediately prior to the location which
called the subroutine ( — 1, 2 - - error found). In the
latter case, this will cause the channel operation to be
restarted and another attempt made.

Block BS05: 1r2, which is being used for the return
linkage, is modified to provide the error exit, and con-
trol passes to 1BLasT (Block Bso4) for eventual return
to the main program.

CAL8Y — Load System Record

Blocks BS06 and BS07: This is the channel program
used to load in a desired system record. Unusual End
and Attention Interrupts are inhibited and a seek is
issued for the sysrec desired.

Blocks BS08 to BSI0: The channel check register is
tested to determine when the seek is completed. On
completion, a “control read” is given to indicate to the
file control a “prepare to verify for cylinder” operation.
Control transfers to the scatter load routine which loads
the record into its proper storage locations.

CAL5Y — Write Checkpoint Record

Blocks BS11 and BSI2: This is the start of the chan-
nel program used to write a checkpoint record on the
spare surfaces on disk. Unusual End and Attention
Interrupts are inhibited, and a seek is issued for the
spare surfaces.

Blocks BS13 and BS14: The channel check register
is tested to determine when the seek is complete. On
completion, a “control write” is given to indicate to the
file control a “prepare to verify for cylinder” operation.

Blocks BS15 and BSI6: A “copy and disconnect” is
given to cause the checkpoint record to be written, {or
the sLTABL to be read, or the checkpoint record to be
read if entry was made to either caréy or cavLry).
The channel waits until the operation is completed
and then disconnects.

CAL6Y — Load SLTABL

Block BS17: This is the start of the channel program
to read SLTABL into core when the calling sequence for
SYSLDR requests that a specific sysgrec is to be loaded.
A “control read” is given to indicate to the file control
a “prepare to verify for cylinder” operation, and con-
trol transfers to Block Bsis for the “copy and dis-
connect.”

CAL7Y — Read Checkpoint Record

Block BSI8: This is the start of the channel program
to read the checkpoint record that was written by
CAL3Y. A “control read” is given to indicate to the file
control a “prepare to verify for cylinder” operation,
and control passes to Block Bsis for the “copy and
disconnect.”

System Return and Print Tape Positions Routines

Chart Bt shows the 1BRET routine, used to return control
to the current system, as specified by syspos. If the po-
sition indicated in syspos is valid, a SEXECUTE (SYSNAM)
card will be simulated, and control will be given to the
execute routine to locate and bring in this system. If
this position is not valid, a message will be printed
on-line indicating that the current system name is
missing and the operator should restore with an
SEXECUTE (SYSNAM) card in the card reader.

Also on Chart Br is shown the routine used to print
the positions for all output units when 1Bsys is given
control after executing a system other than the dump
or the editor. If the previous system was the dump,
control will be given to 1BRET without printing the tape
positions. If the return was from the editor, the tape
positions will not be printed but control will be given
to 1BsYs.

IBRET — System Return Routine

Blocks BT01 and BT02: This is the entry point for
the 1BRET routine. The dump switch is cleared, and the
current system position is picked up from syspos. This
position is tested for zero; if it is found to be zero, con-
trol transfers to pmper (Block BrO7) for an error
print-out.

Blocks BT03 to BT06: If a valid system position is
specified in syspos, the unit address is checked to de-
termine if the current system unit is disk. If the unit
specified is disk, control transfers to sysLor with N
equai to 2 to indicate that the system denoted in
sYspos is to be loaded. If the system is not on disk, the
SYUNAM table is searched for an entry which has the
matching system position. This table contains two word
entries comprised of the system name and its location.
If a match cannot be found, control transfers to
pMPER (Block Br07) for an error print-out. If the
match is found, the system name is picked up from
the table and a dummy seExECUTE (sysNaMD card is simu-
lated. Control then transfers to mxcc (Block Bco1).

Blocks BT07 to BT09: If the system position is in-
valid, subroutine proUT is used to print the following
error message: CURRENT SYSTEM NAME MISSING, RESTORE
WITH SEXECUTE SYSNAM IN SYSCRD. Subroutine PAUSE
is used to provide an operator action pause. When the
operator has completed his operation and depresses
START on the console, the input switch will be cleared
to indicate that the input is to come from the card
reader. Control then transfers to 1Bres (Block Bp01).
The operator must have a stapE card in his on-line deck
in order to have the monitor return to tape input if he
was using this prior to the error print-out.
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TPPS — Print Tape Positions Routine

Blocks BT10 and BT11: The system name table is
moved from its position immediately after the system
origin to a working area. The tag bits of each second
word entry in the table are moved to the address part

of the word and the tag positions are cleared.

Blocks BT12 and BT13: During the loading of the
dump program, the dump switch is set to mze. This is
interpreted as being off, since the other tests of the
dump switch check to see if it is zero and do not check
the sign position. The sign is tested here to determine
if the dump program has just been executed. If the sign
is minus, control transfers to 1BrRer ( Block Bro1) with-
out printing the peripheral tape positions. When the
return is not from the dump program, the interrupt
switch is set to plus.

Blocks BT14 and BT15: The original value of iNTsw
is tested for a minus condition which indicates a re-
turn from the editor. In this case, control transfers to
1Bsys ( Block Bcot), without printing the tape positions.
If the return is not from the editor, the uce address
for sysout is picked up from the system units table.

Blocks BT16 to BT19: This address is tested to de-
termine if there has been a unit assigned to this func-
tion. If no unit has been assigned, control transfers to
Block BT25. For an assigned unit, subroutine syuncv
is used to convert this binary address to a symbolic
address in the form of channel and unit. This symbolic
designation is stored in the print line for this system
unit. The file number is picked up from word 3 of the
ucs and subroutine BcvbEc is used to convert it to deci-
mal. The file number is placed into the print line and
the record number is picked up from word 3 of the
ucB. Subroutine BcvDEC is used to convert the record
number to decimal and this Bcp designation is placed
into the print line,

Blocks BT20 and BT21: 1r1 is tested to determine if
all three units have been processed. If all three units
have not be processed, control transters to Block Br22.
When all three units have been processed, subroutine
prOUT is used to print the heading line and the three
lines of information. Control then transfers to 1BNJB
{ Block Buo1).

Blocks BT22 to BT24: When the three units have not
been processed, the unit address for syspp1 is picked
up. 1R1 is tested to determine if this unit has been
processed (second unit). If it has not been processed,
control transfers to Tposi (Block Bri6). If the syspp1
unit has been processed, the unit address for sysin1 is
picked up. Control then transfers to Block Br16. If there
is a unit assigned to sverpt and/or sysnyy, the symbelic

conversion is made and is stored in the print image.
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Block BT25: This block is entered whenever it is

found that there is nc unit assigned for a particular
sysunt function. The Bcp designation for No is picked
up and placed into the print line in place of the normal
symbolic designation. Control transfers to RNXPO
(Block B121) to determine if all units have been proc-

essed prior to the message print-out.

Skip Job Routines

Chart Bu shows the routine used to allow the operator
to skip jobs on an input tape. The operator places sense
switch 6 down, and places the number of the next job
desired in the entry keys. If the input unit is sysini,
this sense switch will be interrogated. The following
three conditions must be met in order for the request
to be honored: (1) the input unit must be sysiNi; (2)
sense switch 6 must be down and (3) the unit assigned
to sysiNt must be tape. If all conditions are not met,
control transfers to 1Bsys. The operator’s entry is then
checked to see if it is valid. A request of zero causes
return of control to 1Bsys. A high request (greater than
15) causes an on-line print-out, and a pause for opera-
tor clarification. After a valid request, sysiN1 is rewound
and subroutine pRrOUT is used to print an on-line mes-
sage telling the operator to place sense switch 6 up.
Subroutine PaUSE is then used to provide a pause for
the operator to perform this action. When the operator
depresses sTarT, control transfers to 1Bsys.

18TPIN will transfer control to 1BNJ2 on each entry
while 1BNCT is not zero. This routine will save the most
recent sEXecUTE card and keep count of all sip cards
that arc cncountered. Each sip card will cause mNcr
to be reduced by 1. When 1BNCT goes to 1, the SEXECUTE
card will be simulated. The proper system will be called
in after backspacing the input tape over the last s
card read in. A sstop card encountered before the count
goes to zero causes an on-line print-out and a transfer
to 1BsTP for a permanent stop.

IBNJB Routine

Block BUOI: The input switch is tested to determine
whether the input unit is sysiNi. If the input is not
sYSIN1, control transfers to 1Bsys.

Blocks BUO2 to BU04: When the input unit is sysiNi,
sense switch 6 is tested to see if the operator has re-
quested that jobs be skipped. If this switch is up, in-
dicating that he does not want to skip jobs, control
transfers to 1Bsys. If sense switch 6 is down, the unit
address for sysinNi is tested to make certain that the
actual device attached as sysiNt1 is a tape unit. If a non-
tape unit is attached, control transfers to 1Bsys. When
sysrxt ie tape, the ioh number ic picked un from the

entry keys.



Blocks BUO5 to BUO7: The job number is tested to
determine if the number entered was zero. If zero is
specified, control transfers to 1Bsys. If the number was
not zero, it is stored in 1BNCT. Subroutine mEecva is used
to convert this number to decimal, and the result is
stored in the print image. Subroutine ProuUT is used to
print this image informing the operator that the request
has been acknowledged.

Blocks BU0O8 and BU09: On the initial pass through
the skip job routine, 1BNjs is zero, indicating that the
job request has been read the first time. A test is then
made to determine if the job number stored in mBNCT
is greater than 15. If the job number is 15 or less, con-
trol transfers to mNj1 (Block BU10) to rewind sysint.

After 1BNys is tested the first time, it is made non-zero.
Therefore, when the location is tested during a sec-
ond pass through the routine, control is transferred
directly to 1BNj1 regardless of the job number stored in
IBNCT.

Blocks BU10 to BUI2: If the initial request was less
than 15, or after a second request for a number greater
than 15, subroutine ProuT is used to print an on-line
message telling the operator to place sense switch 6
up, and subroutine PAUSE is used to provide time for
the operator to perform this operation. When the opera-
tor depresses START, control transfers to 1mBsys (Block
BCO1).

Blocks BU13 and BUI4: On the first pass through
the skip job routine when the job number exceeds 15,
operator clarification is required. Subroutine PrOUT
is used to print an on-line message which indicates to
the operator the job number requested and asks for
clarification of the job number. Subroutine pausE pro-
vides time for operator intervention so that the entry
keys may be checked. The operator has the option of
making no change to the entry or of changing the job
number. When start is depressed, control returns to
Block Buo2 for a second pass through the routine.

IBNJ2 Routine

Blocks BU15 and BU16: When a skip job request is
indicated in 1Bsys (IBNCT is not zero), the first word
in the input card image is picked up and compared to
sEXECUTE. If the comparison is low, indicating that the
card read-in is not one of the cards requiring special
attention, control transfers to 1Bsys to get another card.
If there is an equal comparison, routine 1BNJ3 is used to
save the indicated system for subsequent execution.
If the comparison is high, additional checks are made.

Blocks BU17 to BU19: The card image is next com-
pared to sstop. If it is a ssToP card, control transfers to
1NJ+ (Block Bu24) for a message print-out prior to a
stop procedure. When the card is not sstop, it is com-
pared to sm. If the comparison is not equal, control

transfers to 1Bsys to get another card. If a s card is
indicated, the count in 1BNcT is reduced by 1.

Blocks BU20 to BU23: 1BNcr is now tested to de-
termine if the count has been reduced to zero. If the
count has not been reduced to zero, control transfers to
msys for another card. When the count has been re-
duced to zero, subroutine NpseL is used to backspace
the input tape over the card just read. Subroutine prouT
is used to print the name of the system to be executed,
and a sEXECUTE sYsNAM card will be simulated from the
information previously stored. Control transfers to
1BxcC (Block Bcoz) to call in and execute this system.

Block BU24: The block is entered if a sstop card is
encountered before the desired number of jobs have
been skipped. Subroutine ProurT is used to print an on-
line message to the operator indicating that a sstop
card was found prematurely. Control transfers to
1BSTP to provide a permanent stop to the system.

Block BU25: This block is entered when a sEXECUTE
card is encountered during skipping. The system name
is saved in order to simulate this card when the de-
sired s card is located. Control then transfers to 1Bsys
to get another card.

Locate Desired System and Validate
Channel and Unit Designation
The 1FIND routine shown on Chart Bv scans the system
name table for the system specified on an input card.
If the name is found in the table, this name will be
stored in sYsCUR as the current system name. If a unit
has been assigned to this function, the system position
will be stored in syspos. Subroutine rGTPo will position
the proper system tape in front of the desired system,
and the routine will return to the main program with
IR2 set to the location of the sysunt entry for the re-
quired system.

1BVAL checks the channel and unit specified in the
accumulator in the form pzE CHANNEL, , UNIT. If
the designation is valid, the routine will exit to the main
program with 1R2 set to point to the ucs. The sense in-
dicators are loaded with the contents of word 1 of the
vce and the accumulator contains the address of the
vcB. Specification of an invalid or non-existent unit or
channel causes an exit with the accumulator set to zero.

IFIND — Locate Desired System Routine

Blocks BVO0I to BV03: 1 and 1r4 are saved. They
are reloaded with the location and length of the system
name table. A comparison of the name specified in the
input card image is made with each entry in the sys-
tem name table. If no equal comparison is found, con-
trol transfers to 1rnp2 (Block Bvit).
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Blocks BV04 and BV05: If the name is found in the
system name table, the name used for comparison is
stored in syscur as the current system name. The sec-
ond word of the entry in the system name table is
checked to determine if a unit was assigned to this
system. If no unit was assigned, control transfers to
1¥nD2 ( Block Bvit).

Blocks BV06 and BVO07: If a unit is assigned to the
system, the system position is picked up from the sec-
ond word of the entry in the table and stored in syspos.
The file position is also saved temporarily to be used
in setting up the parameters for subroutine rGTPo. The
location of the sysuni entry for the required library
unit is calculated, and this entry is checked to deter-
mine if a unit has been assigned. If no unit has been
assigned, control transfers to 1¥xD5 (Block Bv13).

Blocks BV0S to BV10: If a unit has been assigned to
the sysunI entry, the file number is placed in the dec-
rement of the accumulator. Subroutine reTPO is used
to position the required library unit in front of the
desired system. R1 and 1R¢ are restored and control re-
turns to the main program at one location after the
instruction that called this subroutine.

Blocks BV11 and BV12: If the system name specified
on an input card is not contained in the system name
table or if no unit is assigned to a valid specified system,
the system name is stored in the following error mes-
sage, ****+¥* yNkNOWN SYSTEM. The address of the
message is placed in the MQ and control transfers to
1BeRR ( Block By14) for an error print-out.

Blocks BV13 and BV 14: If no unit has been assigned
to the sysunI entry, the system name is stored in the
erTor message, ¥***** No ASSIGNMENT MADE. The ad-
dress of the message is placed in the Mq and control
transfers to 1BERR ( Block Bj14) for an error print-out.

IBVAL — Validate Channel and Unit
Designation Routine

Blocks BV15 and BV16: 1r1 and 1r4 are saved and
1r1 is loaded with the complement of the channel num-
ber. The contents of 11 are tested to determine if a
valid channel (1 through the highest available) has
been specified. If an invalid channel is specified
(greater than the highest number available), control
transfers to Block Bv31 prior to returning to the main
program.

Blocks BV17 to BV20: If the specified channel is
legitimate, the unit designation is loaded into 1®2 to be
checked for validity. If the designation is greater than
16, indicating a possible disk or Hypertape unit, control
transfers to 1svi (Block ves) for additional checking.

When the designation is 16 or less, 1r2 is tested again to
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determine whether it is greater than zero and less than
10. A unit designation equal to zero is illegal and causes
a transfer of control to Block Bvs1 prior to returning to
the main program. A unit designation greater than 10
indicates a possible card machine and control transfers
to 1Bv3 (Block Bv26) for additional checking. A unit
designation less than 10 indicates a tape unit. The total
number of units available on the channel is calculated.
The number of card units available is added to the unit
location desired. This new value is in 1R2 and is trans-
ferred to R4 in complement form. The total number of
units available is added to r4; if the result is between
zero and 12, a valid tape unit exists on the channel. If
the unit does not exist (1r¢ greater than 12), control
transfers to Block Bv31 prior to returning to the main
program.

Blocks BV21 and BV22: If a valid tape unit exists
on the channel, the location of the ucs is calculated and
placed in 12 in complement form. This location also re-
mains in the address portion of the accumulator in true
form.

Block BV23: The contents of word 1 of the ucs are
loaded into the sense indicators.

Block BV24: This is the exit from the 1BvAL routine.
1 and 1R+ are restored and control returns to the main
program.

Block BV25: If a possible disk unit is indicated, the
desired address is compared with the first word of each
vcs for this channel. If a valid comparison cannot be
found, control transfers to Block Bv31 to exit from the
routine. If a valid comparison is found, control trans-
fers to Block Bv3o with 1r2 set to point to the desired
UCB.

Blocks BV26 to BV29: Entry is made to 18v3 with 1n2
equal to some value between 1 and 6 indicating a pos-
sible card machine. (The value in 182 is the result of an
initial setting of 11 to 16 because the transfer to 1Bv3
caused 1R2 to be reduced by 10.) 1r2 is now tested to de-
termine if it is greater than 3. If it is greater than 3
(indicating an original value of 14 to 16 which is
illegal ), control transfers to Block Bv31 to exit from the
routine. When the contents of me (1, 2, or 3) indicate
a legal card device, the number of devices and the ad-
dress of the first uce are picked up from the proper
vcs locator. The address is placed in 1Bv4 to be used
in checking for the desired unit and the number of de-
vices is placed in 1R4. 1r4 is then tested to determine if
there are any card devices on the channel. If there are
none, control transfers to Block Bv3i. If there are legal
card devices on the channel, the unit number in g2 is
used to form the unit address to be used for comparison
with cach ven. These vee's for the card machines on

the channel are tested to determine if the machine



indicated in e exists. If it does not exist, control
transfers to Bv31.

Block BV30: If a legal card device or disk unit is
indicated, the location of the ucs is placed in the ac-
cumulator. Control then transfers to Block Bvzs.

Block BV3I: This block is entered whenever there
has been an illegal unit specified or an illegal channel
specified. The accumulator is cleared and control trans-
fers to Block Bv24 to exit from the routine.

INITUS — Initialize System Tape Usage Routine

Subroutine InrTUS is used to initialize the routines re-
quiring the following system tapes: SYSLB1, SYSOU1/2,
sysck1/2, and sysut4. It will also initialize the loader for
disk if sysiB1 is assigned to disk.

Entry to the subroutine is made with 12 pointing
to an indirect reference to the ucs for the unit desired.
If me is pointing to a reference word with a zero ad-
dress, indicating that there is no unit assigned, a further
check will be made to determine if the unit should be
a dump tape. If the unit being initialized is a dump
tape and no unit has been assigned, syspmp and location
00002 will be altered to bypass dump requests. An on-
line message will also be printed to inform the operator
that dumps cannot be taken.

For a unit that is assigned to tape, the density will
be set as indicated by the sign of the sysun1 entry. The
/0 addresses in the routines requiring this unit will be
set for the proper unit.

If the unit is sysLBt and assigned to disk, the disk
orders will be generated and the channel codes will
be set up for disk in SYSLDR.

The return from this subroutine is via 1, 1.

Blocks BWO01 to BW03: Entry is made with IrR2 point-
ing to a ucs locator in the sysuni table. If the address
of this locator is zero, indicating that there is no unit
assigned, control transfers to ivtL3 (Block Bwo09). If a
unit is assigned, the availability and no-repositioning
flags are reset. Bits 4 and 11 of the unit address are
checked to determine if the unit is disk. If the unit is
disk, control transfers to pinLB1 ( Block Bw1s).

Blocks BW04 to BWO06: If a tape unit is assigned,
subroutine NDSEL is used to set the density of the de-
sired unit according to the sign of the entry in the
SYSUNI table. 12 is tested to determine if the unit being
referenced is sysLB1. If the unit is sysLB1, control trans-
fers to inttL1 (Block Bw1s). If the unit is not sysLB1,
1r2 is tested next to determine if the unit is sysurs. If
the unit is sysurs, control transfers to iNrrre2 (Block
BW16).

Blocks BWO7 and BW08: If the assigned tape unit is
neither sYSLB1 nor sysuT4, IR2 is tested to determine if
the unit could be one of the system output units (i.e.,
SYSOU1, SYSOU2, SYSCK1, or sysck2 ). If it is not one of the
output units, control returns to the calling program via
1, 1. If the assigned unit is any one of the output units,
the no-repositioning flag is set and control returns to
the calling program via 1, 1.

Blocks BW09 to BW14: If a unit is not assigned, 12
is tested to determine if the unit is either sysou1 or
sysuT4. If it is neither of these units, control returns to
the calling program via 1, 1. If it is one of these units,
1R2 is tested to determine which one it is. If the unit is
sysoul, subroutine prout will be used to print an on-
line message indicating that sysout is unassigned, and
no dump can be taken. If the unit is sysut4, a similar
message is printed. Location syspmp in the communi-
cations table, and location 00002 are modified to by-
pass the dump and transfer directly to the loader. Con-
trol then exists to the calling program via 1, 1.

Block BW15: This block is entered from Block Bwos
if the unit specified is sysLs1. All the 170 commands in
the loader caLmB1 will be set up to reference this unit
and control will exit to the calling program via 1, 1.

Blocks BW16 and BW17: These blocks are entered
from Block Bwos if the assigned tape unit is sysuT4. All
the o commands in the dump caller are set up to
reference this unit. The linkage to the dump caller is
placed in syspmp in the communications table, and in
location 00002. Control exits to the calling routine
via 1, 1.

Blocks BW18 to BW22: These blocks are entered if
the unit assigned is disk. If the assigned disk unit is
not sysLB1, control exits to the calling routine via 1, 1
without performing any setup operations. If the unit
is sysLB1, m1 and 1r2 are saved. The disk orders for the
system loader are generated and stored in the sYSLDR
routine. The sms masks and the channel codes are setup
in sYsLDR, and 1r1 and 1R2 are restored. Control exits to
the calling program via 1, 1.

SYUCU — Symbolic Unit Conversion Routine

Chart Bx shows the syucu routine used to convert the
symbolic unit designated in columns 16 to 18 of the
input card image to the form: PRE CHAN, ,UNIT.
Exit is made from this routine with this new form
in the accumulator and in location LaTUuN. The return
is made via 2, 4 for a normal return, and via 1, 4 for an
error return if the unit specified is illegal.

A prefix of mzE indicates a model 1v or vr tape drive.
If the unit is one that is attached to a 7909 channel, the
unit address is in a compressed form. This compressed
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form indicates the channel, device, interface, access,
and module.

Blocks BX01 to BX05: The symbolic unit designation
is picked up from the input card image and placed in
the MQ. The channel letter (if the unit is tape or disk)
is placed in 1r1. If the unit is a card machine, 1R1 will
contain either an “R” or a “P”. 1r1 is tested to determine
if the value of the channel letter is less than an “A”, If
it is, indicating that the channel designated is numeric
or one of certain special characters, control exits to the
calling program via 1, 4.

In the process of testing 1 for a channel designation
lower than “A”, m1 is reduced by an octal 20 if the
channel designation was “A” or higher. m1 is now tested
to determine if the present value lies above 26 octal,
which would indicate an original letter of “P” or
higher. If the letter was “P” or higher, control transfers
to syucs ( Block Bx12) to check and determine if a card
machine was specified. If the specified designation is
lower than “P”, &1 will contain a number from 1 to 26
for the letters “A” through “O” which might have ap-
peared on the input card. A channel specification
higher than “H” but lower than “O” will be permitted
by this routine, but will be indicated as an error by
the 1BvVAL routine which is called immediately after this
routine returns to the main program.

The second character of the symbolic designation is
placed in IR2. m2 is tested to determine if this character
is numeric. If the character is not numeric, control
transfers to syucs ( Block Bx17).

Blocks BX06 to BX09: 1r2 is tested to determine if the
unit specified is 0. If the unit is 0, 1r2 is reset to 10. The
model designation is picked up from the input card
image and tested to determine if the model type speci-
fied is model 11 or v. If it is model 1 or v, control trans-
fers to syucs ( Block Bx10). If it is not model 11 or v, the
“P” bit is set in the accumulator, to indicate model 1v,
and control transfers to Block Bx11.

Block BX10: The accumnulator is cleared. This is re-

quired to remove any prefix or tag. The only case
where a prefix should be present is if the unit specified
is not a model 11 or v tape unit. In this case, this one
instruction will be bypassed.

Block BX11: The contents of LATUN are set up as
follows: The prefix is taken from the accumulator and
would be minus for a model 1v or v1 tape drive. The
decrement is taken from w2 which contains the unit
number; and the address is taken from 1r1 which con-
tains the channel number. Control exits to the calling
program via 2, 4 for a normal return in this case.

Blocks BX12 to BX18: 1ri is tested tn determine if a
“P” or an “R” was specified as the first character to
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indicate a designation of a card machine. If neither

was specified, control exits to the calling program via
1, 4. If a “P” or an “R” is specified, the second character
of the designation is compared with the characters “R”
“U”, and “D”. If no comparison is found, control exits
to the calling program via 1, 4. If a valid letter is found,
the unit number will be calculated and placed in ms,
(i.e., 11 for rox, 12 for pux, and 13 for prx). The chan-
nel letter is then shifted out and reduced by an octal
20 and placed in 1R1. Again, an invalid letter that is
higher than “H” will not be detected now, but will be
found in the 1BVAL routine used later in the calling pro-
gram. A numeric or special character lower than “A”
in the Bcp representation within the machine will cause
the error exit to be taken and a return to the calling
program via 1, 4. Otherwise, control transfers to syucs
(Block Bx10) to set up a normal exit via 2, 4.

Blocks BX17 to BX19: If a possible disk or Hypertape
unit is indicated, the channel number is stored tem-
porarily in syucs (address), after being shifted left 5
places. The characters denoting access are shifted into
the accumulator, and 1R2 is tested to determine if the
type unit specified is greater than “D”. If the type is
greater than “D”, control transfers to syvcr (Block
Bx23 ). If the type is not greater than “D”, me is tested:
to determine if the exact character is “D”. If it is not a
“D”, control exits to the calling program via 1, 4.

Blocks BX20 to BX22: If the type unit specified is
“D” (disk), r1 is loaded from the address portion of
the accumulator. It is tested to determine if an access
greater than 1 was specified. If there was a specifica-
tion other than 0 or 1, control exits to the calling
routine via 1, 4. If the access designated was legal, the
designation will be or’ed with the channel designation
temporarily stored in syuce. The next word from the
input card image is loaded into the MqQ and the first
character denoting the module is shifted into the ac-
cumulator, and then loaded into 1re. IR2 is tested to
determine if a proper module has been designated.
Any character higher than a “9” wili cause an exit to the
calling program via 1, 4. A legal character will be or’ed
with the compressed disk address being constructed in
syucé. The interface designation is tested in the Mg,
and, if required, the interface bit will be ored to the
word in the accumulator. Additional bits are added
to the constructed word to indicate a 7909 channel and
a disk device. This constructed word is now in 1r2 and
control transfers to syucs (Block Bx10).

Blocks BX23 to BX25: 1r2 contains the second char-
acter of the symbolic unit designation. At this point it
is known that the character is higher than a “D”. 1r2 is
tested to determine if the character is an “H”, If the

character is not an “H”, control exits to the calling pro-



gram via 1, 4. If the character is an “H” (Hypertape),
the unit number is in the accumulator and is loaded
into 1R2. IR2 is tested to determine if a legal tape num-
ber has been specified. If a legal tape number (0
through 9) has not been specified, control exits to the
calling program via 1, 4. For a legal tape number, the
number will be appended onto the channel number
that is temporarily stored in syuce. The character de-
noting interface is tested in the MQ, and, if required,
the interface bit will be or’ed to the compressed ad-
dress now in the accumulator. This compressed address
is placed into r2 and then incremented to add the bit
denoting a 7909 channel. Control then transfers to
syucs (Block Bx10).

RSYUR — Remove Unit from Availability
Chain Routine and Sample Availability Chain

Chart BY shows the RsYuR routine which removes a unit
from the availability chain. It is entered with the loca-
tion of the ucs for the unit to be removed located in the
address of the accumulator. All index registers are pre-
served, and if the accumulator address is zero, the exit
will be taken from the routine with no work performed.

Chart By also shows the makeup of a typical channel
availability chain.

RSYUR Routine

Blocks BYOI to BY03: Index registers 1, 2, and 4 are
saved, and the location of the desired ucs is saved in
the compare cell, rsys. Bsys is tested to determine if
there was an address specified in the accumulator on
entry. If the accumulator address had been zero, con-
trol returns immediately to the calling program via
1, 4. If there is a valid address in Bsys, the address of
the desired ucs is loaded into 2 to obtain the unit
address. The channel is extracted from this address,
and used to calculate the availability chain locator for
the desired channel.

Blocks BY04 to BY06: The address in the availability
chain locator (i.e., ucaa for channel A} is compared

with the address stored in mrsys. If the addresses are
equal, control transfers to rsy3 (Block BYo7) to remove
the unit reference from the chain. If the addresses are
unequal, the address just compared to rsvs is loaded
into m4 to be used in obtaining the next ucs in the
chain. This address is tested to determine if the end of
the chain has been reached (i.e., last address is zero). If
we are at the end of the chain, control transfers to rsy2
(Block Bv0s8). If the end of the chain has not been
reached, control returns to rsy1 for another comparison
of this new address with the address in Rsys.

Block BY07: When a ucs is found which has an ad-
dress which compares with the one desired, the address
of the unit immediately after the one to be removed is
picked up and placed in the prior ucs or the locator.
The prior ucs or locator was originally pointing to the
unit that is being removed.

Block BY08: After finding the specified unit in the
availability chain or after checking all units in the chain
without success, the index registers are restored and
control exits to the calling program via 1, 4.

Sample Availability Chain

The sample on Chart By shows the chaining of ad-
dresses in the availability chain locators and the avail-
ability chain itself.

vewav indicates the location of a table of availability
chain locators (i.e., ucaa, ucss, etc.). This table is
comprised of one entry for each channel, and its length
may be found in the decrement of vcwav.

The address portion of each entry in the locator table
contains the address of the first ucs in the availability
chain. The address portion of word 1 of this ucs con-
tains the address of the next ucs in the chain. The ad-
dress portion of word 1 of the last ucs in the chain is
zero. If the chain contains no entries, the address por-
tion of the locator (i.e., ucaa) is zero.

Within the chain, the addresses of the ucg’s will not
necessarily be in the order in which they appear in
memory.
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ERERRRARE R AT NN
.

Xeos o

15
ERERRHA R R RR AR R TN
*INITUS BwA2*
L R O ot et ST S S )
* INITIALIZE *
* SYSTEM TAPE *
* USAGE *
FEERFRERRRERERE AR
.

X
*x¥re 1BSYS
*BC
® AL®
P

*

IBSUP

BK
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* HEADING .
ERERAFRERFARHE RNE
.

.

X 02
EEERRD] RN AR RN RAR
- PICKUP '
® AN _ENTRY -
* FROM *Xeeo
* SYSTEM UNITS *
» TABL
FEFERRAARR RS ERE

.

x

cL * » 03
* "
YES % ANY UNIT
eeee*  ASSIGNED *
*
* *
- *

NO

.

X 04

R N I A A A R R R N A SRS I TR

Weesavseeestr et

RERREDL EERERRAERL

R

*  PUT BLANK  *
® UNIT CODE IN *
*  TEMPORARY  *
* MESSAGE *
* STORAGE *
FEFEFERREREFEER RS

.

.

.

X 0s
EERRRELEREERNNERE
* PICKUP .

- —NONE -~ »
* IMAGE *eaae
* IN .
* B8co .
RERRERRERAERREE XL x
>
-
-
.
F1 %  05.5
. »
* Is *  NO
o X THIS *eeuo
*  DISK - .
. . .

«YES .

. .

. .

X 06 .
FEERRGIRERER RN RN -
* CONVERT AND ¥ o
*STORE DORG AND * .

cee® DEND IN = .
* PRINT IMAGE., * .
* PICKUP —THRU- * .
T I

.
1BMP4 07 .
I ZE2 R IR SRR RS S -
*  DETERMINE  * o
* DENSITY AND * .
¥PICKUP —-HIDEN- *X.
®*  OR BLANKS ¥
* *
FERARBRRAERR R REN

.

.

.
1BMPS X 08
AT ENERIISS S S
* STORE BLANKS, *
® “-HIDEN-, OR *

ceX® —THRU- *
= PICKUP uCB  #
. ORD 1 »
(A ZERESE RS RS AN YR

.

x 09
ERERBK [ HER RO
®SYUNCV *
et g ST
* CONVERT .

* UNIT TQ *
®  SYMBOLIC *

L s

ewn

nun
* A2 *
*

aAn

RUBC3 10

ERRURADHRRRENENES

* *
STORE

* »
* UNET *
* DESIGNATION #
» »
AERERFRARRIRRTE LR

.
X 11
EEERRDOAFRRRERREN
*PROUT cwsl#®
I PE P R R B B =t 2
* PRINT »
- MAPP ING -
* MESSAGE *
FEEFXRERERAREER R
.
X
c2 * = 12
*
*  LAST *
uCw *

* DONE *
* *

*
YES

Xe e asa

13
ERRRRD2ERAEREERRN
*PROUT CwBl*
L N ettt ]
* PRINT HEADING %
* FOR ATTACHED *
* 17s hd
ERRRRARR R RSN EAEN

.

Xesose

14
EREEREOHRARFERRER
*SET IR2 TO NO. *
*OF UNIT CONTROL*®
* BLOCKS *
* CLEAR L
*  MAP SWITCH =
ERFERESIXARRAERLE

.

RRE -
* * -
* F2 *.X.
p = .

rexw .
IBMP1 X

5
REAEAFOREAREENERT
* PICKUP ONE *
* UNIT CONTROL *
= K *
- WORD 1 *
* 1]
* *

ERREEARF AT AR

AXe oo u e

G2 * 16

- =
* ASSIGNED *

*  SYsunr e
* *
PR
.
=hD
X
H2 * % 17

.

®
* ATTACKED *

* AND NOT
* RESERVED *

* »

» -
*
YES

X 18
RREERJORRARERN RSN
*

-
- PLCRUP *
* UNIT *
* ADDRESS *
- *
EAREFTFERARRRIRES

x 19
BRRERKONR AR ERRNER
*PROUT CwB1#
EEE R B B B P R e ]
* PRINT *
* MAPPING *
* MESSAGE *

AEARBERARARBRF RN
.

X
anan
* A3 *
- =

rras
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NO

TR R R T N R A R R R R R R I R R I R R N U

20
FEREBAZHEEREAENRS
* STORE ADDRESS *
*IN PRINT IMAGE #*
* -

* SEY *

* MAP SWITCH -
FrpEBARRERREERRARS

.
X 21
FERREBIRARRRRE R R
*PROUT Cwet*
L L R
* PRINT *
* UNIT *
* *
FEEZRERERAFATRRRRER
-
IBMPT X
== 22
-
*  LAST = NO
UNIT LN
*  DONE - .
* .
= - X
R
-YES * *
. * F2
- * -
. e
.
X
D3 * & 23
* *
. ANY *  YES
- UNITS [ s
* PRINTED *
» .
PR
.
«NO
X 24
HEREREEIRHERRAF RSN
*PROUT cwel
EER B Bt S o 2k R Dk
* PRINT *
* ~NONE- *

»* »
RERERLFER RN BRERE
-

X e

18Mp2 25
RRRERFIEERERIRERS
* L]

CLEAR *

.
» MAP
* SWITCH
x *
RERRRAGEARRERHER Y

Xo oo 0

26
ERRREGIREX AR RERRE
=oROUT cwale
L B L T B 2
% PRINT INTER- %
#SYSTEM RESERVE *
» UN{T HEADING #
PR RN R RN
.

RN K]

1BMP3 X 2
RREBRHIRERRERNSE
®  PICKUP ONE
* UNIT CONTROL
* BLOCK

* wORD 1

*
-

IR LEE R

EEFERERERAERE RS

aXes s e

* 28

# RESERVE *
- STATUS
*

J3
-

*

*Xew
=

Xe

secesonesvsseX

IR ER RN

EX TS
* *

* AL *

* *

xuw

-

X 29
ERRRNALAARAEER R
» *
* PICKUP g
- UNLT *
* ADDRESS *
# *
P L R PR

.

.

X 30
ERANRDAERERRRERNE
#SYUNCV *
L e Lt et at B
* CONVERT *
* TO *
* SYMBOLIC *

EEARERRAREERAEAEN

Xesoue

3t
EREFRCAFERRRNERRS
% STORE ADDRESS #
#*IN PRINT [MAGE #
* *

o SET *

% MAP SWITCH -
EARFRERRAREEERRER

Xe o a0

32
BERRRDLEREARARARL
*PROUT CwWB1%*
EEE Bt B B Bl ok Bl Dol 4
* PRINT *
» UNIT *

* *
ERRAREFERRRAERER

B R R I I A A I S A A A S A S R R A A R )

1BMTX
Ha * = 33
* *
NG % LAST *
UNIT -
*
* -
- =
*
« YES
.
.
.
X
Ja = w 34
* *
= ANY &
» UNITS

® PRINTED ¥
W ®

* »

-

«NO

.

X 35
EARARKARRRNAR AR
#PROUT CwB1#*
e Y T
» PRINT *
» —NONE- *

- -
FRRERPRAARBRRAEARE




BM

ERERE (2]
*A2 * * *
- * * A3 *
® = * *
* aen
. .
. .
IBREL X o1 X
RXRERADKEARRRRES S A3 = %
* * *COMPARE *
* CLEAR * * DENSITY * LT
* LATUN * * SPECIFICATION *.cacescescscsscnes
i * * TO * .
» * *  —L- .
AEEERR AN AT RN REN - = .
- * .
. «GT/E -
. .
- - . .
*g2 * . . .
* * IBASC X 02 X 11 X 11.5
= RERRRDO2EARF AR REER EREARDIARRERERREE EERERDLE AR ERR
- - * * SET * * SET -
. * PICKLP * *  ACCUMULATOR * = ACCUMULATOR #
sescsea X SYSTEM * *  PREFIX PLUS # * PREFIX MINUS *
. NAME » * » * FOR =
- » % LOW DENSITY * 4 HIGH DENSITY #
FEERERAE AR AR L T e L ARERARERRRRREERER
. . .
. - .
. . .
. . .
. eXeesacssvessccsscssanssovnae
. .
X X 12 18 IBAS3 *
C2 * » 03 FRRERCIARERARRRRE FRRRRCHERERRER R cs »* 24
* * *PLACE PREFIX IN%* * * * *
NO - IS NAME # * SYSUNI TABLE * * PICKUP ORIGIN # * (IBASX) * YES
- «® IN SYUNAM * #* — FOR HIGH, * eeeX¥® AND NUMBER OF # seaX¥® LAST UNIT *oeew
X B * * + FOR LOW - . » CYL INDERS = . * ZERO * .
=s2%% [BAS1 » * * . * » p .
®gy * = * EEERRERRERRRRRNR R . L e T . * * -
* C4® * . - - » -
* o* < YES . . . - «NO -
* . . . . . . .
. . . . . . -
. . . . . .
. - . . . . .
X 0a x 13 . X 19 - X -
EERRED2EREEEER RN #xex2D3 - D4 L - DS * = 25 .
* - » » . » = . * - .
* PUT OLD »* * ADJUST * . b CLEAR * . *® I1BASX * YESe
*  ASSIGNFMENT * * IR2 POINTER » - * IBDSK * - * STILL IN *eaXe
* IN IBASX * * FOR INITUS - . * * . * USE * -
* * * * - * * .
EREEEEBREARRER RN EREREEEREEARREERR . ERRREARAEEEERRRER . » *
. . . . . *
- . . . «NO
- - . . . .
. . . . . .
. . . . . .
. - . . - .
X 0S X 14 . IBAS4 X 20 - X
EEEERE2HRRR E3 * . ARERBCLAR AR ER - E5 * * 26
* * *INITUS BWA2* - * CONVERT DORG * - - *
#* PICKUP UNIT * W W —R— . * FROM BCD YO #*ERR . * IS IBASX *
* SPECIFIED IN * * SETUP SYSTEM % . % BINARY AND ¥enoe o A CARD
* LATUN * *  TAPE USAGE * . *MULTIPLY BY 40 * . . * DEVICE * -
* * * = . = * .. » * .
Y ) R I I R Y Y . FERREEERERAERE R P * * »
. - - - . . * -
. - - - . . «NO -
- - . o o . N
. - . . . - -
. . . . . o . .
- . . - . . . .
06 X 15 - X 21 . . X 27 -
EEERBE2ARRERRRERE AERRRCTERERE SRR . ARERRFLGRERRERE EEE o o EEERRFSHERRERRARS .
® PLACE ADDR IN #* * * - * * - . * RESET NO * -
*#SYSUNI TABLE , * » READJUST i . * STORE DORG IN # o o * REPOSITIONING * .
#L. OAD INDICATOQRS#* - IR2 POINTER #* - * DISK LIMIT * . e *FLAG, SET UNIT #*
*  FROM SYSUNI * * * . * TABLE * . . * NOT ASSIGNED *
»* LOCATION » * * - * * . e * * .
xw » . EREREERER . EEERAAREREREER RN P EERRRRERRBEE R R AR -
. - . . . . . .
. . . . . . -
. - . - . . . .
. - . . . . . .
. - . . .. . .
. . . . . . . .
X X 16 - X 22 . . X 28
G2 = ® o7 EERRRGIRERERRE AR E - EREERGAARRAE AR AT ERERRGSHERBAERANR
* - #*LOAD INDICATORS® . #CONVERT NUMBER # PO * * .
YES * - #  INDIRECTLY » . # OF CYLINDERS #*ERR. . #- (CHANNEL NO.) * .
ceae® DISK » * ADDRESSED FOR * . * TO BINARY AND %.uXe o * T0 - .
. * * * THIS SYSUNI # . ®MULTIPLY BY 40 * P * IR1 * .
. * - *  LOCATION * . * * .. * * .
. * » ERERARRARERRERER N . ERARAREERREREE RN . . (A2 22T T2 TS ¥ .
. * . . . . e . .
. +«NO - - . .. - -
. . . . . P .
. . - . . - -
. . - - . .
. . . . . .« . . .
. X o8 x - IBAS2 X 23 LY X 29 .
- RRBEBHO2 AR SRR RRRRE H3 * = 17 - REERRHEERREE R AN AR . o RERREHSHEE R R RES -
. *RSYUR BYAL* - * . * ADD DORG, * . o *RSYUR BYA1* .
- L e ko T S * *  YES . * SUBTRACT (1), * P L o et e S .
. *  REMOVE UNIT = * %oosane % AND STORE IN # . . *REMOVE UNIT [F #* -
. *FROM AVAILABIL-#* * DISK LIMIT * . . *IN AVAILABILITY#* -
. * ITY CFAIN * * * * . . * HAIN *
- EEERAEAREARERRARE ERERRRAARRER AR NEE . ERERRERAAAARR AR .
. . - P . .
. . X . - .
. - . D R . .
. . . .
. . - . .
. . . . -
. X 09 . X 30 -
. RRRREJOREARERBREE . EEARE SAERRRE XN .
. »* - ERROR « * PLACE WUNIT % .
. - PICKLP - IF ANY o * IN CHANNEL - -
cae X ¥ DENSITY * CHARACTER. * AVAILABILITY * .
*SPECIFICATIONS # GT 9 . * CHAIN * -
- * . * * .
HEEEBRRERREERAERR X FERARRAERRR R RRE -
. ranse . .
. *8y * I[BASI .
. * Cax .
x LR
T *
- »
% A3 #
* *
xnn
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BN

R tRHERE
AL ® A3
* * - *
* » * »
* -
. .
1BEDT X EDTS 03 RGTPO _ X 12
Al = = 01 ERBERADEHERAEERIRR RARREATHERERSERER
. * * SETUP TAPE  * ®*  SAVE IR4 *
#  SYSLBI 2 NO ¢ POSITICNER = - .
* OoN %eeseseeeX® ROUTINE FOR * * STORE »
*  DISK * *  NEXT FILE = * TAPE P =
»* * - » = *
- - EREFARBARAERRRRER AARERAFEFRRERRRERE
. .
<YES . .
. .
- . .
. . .
X 02 x 08 X 13
FEREAB]RERRERREER HeEREB2RR B3*
* * *RGTPO BNA3#* *INITUS BWA2#%
®#  SIMULATE * r—E— k% = —x
*$EXECUTE EDITOR® » TAPE * * INITIALIZE *
* IN CARD INPUT * * POSITICNING * * SYSTEM TAPE *
* IMAGE * * ROUT INE - * USAGE =
EERBFARERAFRAL RS SREEXRFER AR RRARE ARFEFRERARARAETERRE
. . -
. . .
. . -
X IBXCC . -
HEERR - .
*BG * . .
= B2 X 0s X is
. x ERBESC2ARAIRRRXES C3 * * 18 ERRRRCHARAARRRTEN
* - SET IRt * . * £NDSEL cLAL®
* TO COMPLEMENT * *+ DESIRED #* YES e e e e ey
= oF t(uce) * *  POSITION *
*  OF SYSLBL * #EQUALS ZERO* * REWIND *
* - * * » -
HERRERRRRRRFERRER REFEFRRERBRRRRARRR
. o
. .
. .
. .
.
X RGT1 x 16 .
ARERRRD2ERARE AREREDIFHBRERFRER .
- * » *® -
. SETUP » * SET_IRL * .
#SELECT RCUTINE * # TO COMPLEMENT * .
* ADDRESS * * OF L{UCW) * .
» - * » @
REBUERAARREFERRRRER A AR TR ETEEFEERRE R -
- L 22 -
. b - .
. * E3 *.Xe -
- * - - -
- EEER - -
X 07 X RGT2 X 23
RERREC2NX AR EREES E3 * = 17 AREREECLARARARE RS
*(ACTIV CAA2® . . . *
LT B P B L L Ll St LT - COMPARE * EQ * *
READ - eces® POSITIONS #.sacsessX® RESTORE 1R4 *
1ST RECORD  # . * * *
» OF FILE - - - » - » Lz iz
FASREFERRARRARRR S ° * * ARRRBARERBRRREREE ®FS #
- . - - - -
. . «6T . 1.8 ..
. - - - -
. x .
sseesssssaaXs - rEREN -
. . - - = .
. X . x 18 .« = RGT7 X 24
. F2 * = o8 - EFERBEFIFCSERERANERT - » HEERAESHRERRRERES
. * «  ®NDSEL CLAL® sxse » . .
. * RECORD  * e Romemes_momor-a— * * -L{ucw) .
. IN . . Eo.eoX® EJ # * 10 .
- YET * . asF * * * . IR2 *
» - » = ERER * -
»* * - ARRBRBREFRERR RN FRAFRRRBRTRARRERT
» .
«YES . .
. . .
. . .
- . esesssssasans .
. . . . .
X . RGT4 X . 2GT8 29 x
G2 #* » 09 - G3 * % 19 - BRERRGLEERBERRERY GS * # 25
* » - - - - * - »*
YES * IS 2ND *  UNIT . * PICKUP . YES *
PRYTTT | WORD . x# DORMANT . * TAPE #Xessaseneh POSTING *
x + -IBECT- # a = pOSITION * *
*xun®IBXCL » * - » - » » »
“BG * » - - » ERERRRERBRSRRE G - -
* Baw * . -
LR «NO «YES . «NO
* . . . .
. . . .
- . .
- . -
X 2o X ¥ 26
10 HEEFRFHIERFREEREE S H4 = = 30 FRERBHSERRRE R R RE
» SET . . * * SET FOR NO  *
NO - *  WAIT CELL  * # COMPARE * LT * REDUNDANCY =
csa® » » » * TO DESIRED  * * CHECK *
. * SETUP . * POSITION = * *
. * - #SELECT ROUTINE * . * . * SETUP RCHX»1 #
X * * EXZITRII I 22222 2.2 3 * * - HERERAERRRRAR RS
rxms - - » - -
* * < YES . «GT/E - .
* AL * . . . . M
< ® . - 3 -
ERER - - . - -
. . . .
11 X 21 X 31 X 27
I.R!iJz.!lQ‘II!.. FRAREREPIARARRRARES ARRERJORRERTFRRRES - RERRR JSESARRRRERS
* * *ACTV CAA2w * * . » *
* DEPOSIT » D ottt * CLEAR L *  GENERATE *
®# EDITOR NAME * *  MOVE TAPE ¥ #  ACTIVITY . . = AND SETUP _ *
* INTO MESSAGE * * ONE RECORD  * * INDICATOR  ® o * BINARY SELECT *
* - * - * * - * WORD *
RERRBERREARBRERRR EIZ2ITXIS SRS 22222 24 ARRRERBRRERERR R RN - ERRREERARERERRRER
. . . . .
. . .
. . .
X IBERR . .
Erwan . .
*8g . . .
* D3* RGTS X 22 X 32 X 28
- » ARKIHEREREEE RRFRRKAERBENGEBER RSN NN
- EEER *{THIS CELL * » * * *
* * * SET AS * * SETUP » * ADS *
REQUIRED)  # STAPE POSITIONER® * *
* * T CELL  * *# XEC RCHX,1 *
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R

19
RERRRALISRRERRRERR
SET DECREMENT #
OF SYSTCH TO *

DISK LIMIT *

*
*
- DORG FROM X
»
*
*

ABLE
HEXBERRERRERERER
.
.
.

X
#%¥a%% SYSLDR
*BR * CALIB3

% A2
L
*

EEEER

RESTART
ENTRY POINT

16
EREREH] SRR
* *
» sToP *
. CHANNEL
*
*
*

-
ERREEREARRXRE BTN

Ke oo o

1
ARBJ]EERERERD
»

*
* BACKSPACE
*

v

*
ERREBDREREEE R

.
.
o
X
K1 ® % 18
= *
NO 10 *
ceet TRIES -
* YET -
- *
- *
TIANSFERS TO #
LOCATION 0 +YES
AND HALTS .
X
EREEE
»* *
s 0

o
*

secensree

*
*Xeoo
.

seeeesee

YES

ses

secsaceX® Bl
*

oo X

seemeX¥
*

YES

eXsevsssesssvense

.
CALIB1 X
A2 * » 01
* N
* sysLBlL *
OoN
* DISK *
* *

* *

=

»
«NO

Xe o

CAL1 02
ERAREQ2FRARRRBRES
» »
*#IR2 TO ~L{UCW) *
* AND GENERATE #
# 1/0 COMMANDS +*
* *

*

ERERERAERARERE LR
.

.
-

L2 X
HERC2RBEERNAR

* *
*REWIND AND SET #
* TAPE POSITION *
* EQUAL TQ ZERO *
- »

AREBEERBRSRER
.

.
eXssosscses
.
CALIB2 X
D2 * * 04
» *
* CHANNEL *
UsY *

[}
EEREEEDERAREEEAREN
% DISABLE TRAPS #*
* AND L
*#SET LOCATION O *
» TO HTR TO *
* RESTART ENTRY #*
EREERREEE AN EREN

-

Xeo oo

06
AREREF2RAARRRRERRT
* *
* SET IR4 »
* FOR 10 *
* ATTEMPTS *
* *
EREAEEREEREERERER
.

Xe o s e

CAL3
FERG2EERRRRRR

-
®* RDS AND RCHA #
TO START *
READING *
* »
RERARREAEABER
.

X o w e

H2 * ]
* *

* ANY Ld
%#Xeaeeeoevoe* REDUNDANCIES #
* * YET *
*

J2 * * 09
-

*
* CHANNEL *
* BUSY *
*
* -
PO
®
«NO
.
.
X
K2 * = 10

cene
-
.

-
YESe

csee

Xeowso

st

-
YESe
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EEEER

.
-
.
-
-
-
-
-
-
-
-
.
-
-
-
-
.
-
.
.
-
.
.
-
-

PR R R R R R N R N N I S S RS )

x
% AR

ERER

EREEE
*A3 =
- »
* =
»
.
SYSRPT o
INTRUP X 25
A3 * » 21 T Ve T
= . *
*  SENSE  * . CLEAR »
* SWITCH *eeaccsaoX¥ INTSW -
* 1 * *
» 3 » *
* - AREEEREREE R R R
* .
«DOWN .
- .
. .
. .
. .
X -
B3 * * 22 -
* - .
* s * -
* INTSW #oessscessessssesXe
* ZEROC * -
* » .
* - .
* .
«YES .
- .
- X
. ERERR 1,4
. * »
X 23 * L3
EREERCIHAERRRERRN . ®
* * -

SET
RUPSW

LR

*
*
*
*
EERARREAERERRRRER

Xeso oo

24
EEEREDIFERERERNAE
* *
CLEAR *
IBSINP .
*
*
*

EAEERBEAERRERNER

-
J3 * 12
= »

YES *
ceat DUMP ING
*

* -
- *

eeas e xy

- 1
AERRECTHAEREEERR
*

1
*
*
* INCREMENT *
oX®* TAPE POSITION #*
* BY 1 *

=

-

*
FEFRRRABSBEEBEER

*eeessoseX®

rEnE
*J4 =
* -
* *
*
.
.
SYSTRA X
-2 Ja x = 13
S

* 1 *
#* TRAPPING # NO
TO BE
* ENABLED #
* *

» -

14
AERREKGRRRAEARRER
* *

* ENABLE -
* TRAPS *
- *
L] *
» -

N Y]

AECX R TR

eXeseco s e s

P
=AS #

* %

Xo oo %

26
EREASRESERR NS

*  DOUMP SAVE #

*RECORD ON SAVE *

* TAPE =~ SYSUT4 %

- *
*#IORT 0,,13123%
P T

Ko s o

27
SEREABSHEERFSRRER
CLEAR
LOCATION O
AND
DISABLE TRAPS

LR R Y

*
=
*
*
*
*

EERERRE AT RN

28
FEERRCSHERERERERE
* SAVE *
* TTR STATUS *
* AND *
*LEAVE TTR MODE ¥
* IF IN IT *
AERRERBRARERRRRER

.
»
.

.
eXesoessssscee

.

DMPTO X
DS * = 29
*

*
* SAYE * NO

30
AEERNCSERRERR R AR
*

*
* SET *
* DuMP *
* SWITCH *
* =
AERRERRREELEERNRE

Xoeaes

31
EXRRAARFSHEEERENH AL
* *

* SAVE *
*+ REGISTERS  *
*  FOR DUMP *
* *
RIS 222222 L2223

.

32
AREXRGSHEREREAEER
* -
*MOVE TTR STATUS#*
* INTO DUMP *
* ROUT INE *

1] *
ERRRRERRERRE RN
.

R R I O R R R P T PR

KS*%# 15
* *
3 =
«X®¥SYSTRA *
- »

*
EEEER

BP
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BR

RESTART
ENTRY

e

CAL9Y
EREERCIHFERRRERRR

L3

*CALSY BSAA¥
L e e R et o
*
*
*

eeX WRITE
CHECKPOINT
L

Xo s s e n

0s
ARRRED]FEERERERRN
*CALPOW BSAL®
LR O D B T St ok S 3
WAIT FOR *
* CHANNEL *
ZIROR*  TO FINISH =
PEETT T TV
«OK
.

Sesser et

coe®

LR

»

e Xtaex DA
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*
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*
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ERsERFRE CALLING SEQUENCE #:F2Rase
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* TSX SYSLDRs4N *
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- * sseessee® OF ucCs »
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cz * » 03 ERRRECIERARRFRARE FERERCOESRRRE RN RS cs * 17
- . SYSTEM = * * » -
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* * * - . * * - -
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. . . .
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EEREREDH AR RRREE EERRRETRRRRRFENEE ERRRRELFERRERE RS EERERESERERIRA RS
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» REAC - CHANNEL * . TTYT » . CHANNEL -
* CHECKPCINT % *  TO FINISH = * 0 BCD - « * TO FINISH =
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- . . .
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*
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*
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*
»
*
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=
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*
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.
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*
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*
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EERCLEERRREEE
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* *
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Chart BS. Disk Loader, waiting loop, and channel routines
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* RESET DuMpSw = ves = HAS =
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. - .
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. * .

. .

.

- .

. X 15
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. * SEARCH SYSNAM * . -
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. .

. - -
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. x 25 TPOS1 X
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. - .
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. . . . .

. . - .

- . . .

- . . .
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B W W H W W e B s L --—-~-~-
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- . .
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. - .
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. . .

X 09 X 19
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CLEAR
* INPUT SWITCH
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»
*
»

* FOR CARD
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FREEFEERRTREN

X
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* A2%
* *

RESTORE WITH SEXECUTE SYSNAM IN SYSCRD

Chart BT. IBRET and TPPS routines
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* PRINT Xa
. TAPE *
*  POSITIONS  #
(222222 2222222222 3

-

.

.

x
»rEee IBNJB
gy *
* AL
L

-

ONVERT »

l RECORD NUMBER +#

* TO DECIMAL -
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.
ANXPO X
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*
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-

*
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.
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X RRE
*AL ®
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*

- FROM IBTPIN

. WHEN IBNCT
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IBNJB X
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- *
* 1s *
eeee® INPUT UNIT *
. # SYSINI *
.
. » »
.
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. .
. .
- X 14 IBNJS 24 *
- Bl #* = o2 FEFERBDI2EERE AR RRR AEEREQIREXRRERRED Ba * 17
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« UP ® SENSE * o e e Tkt L =N E ke e e e e e e g YES 1s *
e Xeo¥® SWITCH P OPERATOR - - PRINT X IT sSTOP
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. * * * PAUSE * # DESIRED JOB = * *
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. * x . *
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- . . X .
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. X . 13 * A2% -
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P * 18 * L Sd S S ST B 2 2 2 .
o Xeo¥ SYSIN1 * * PRINT * .
. * TAPE * # REQUEST FOR # -
. * * * CLARIFICATION * -
- * * EEREXRERXERAARRERE -
. * X .
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. . .
. . . .
. . . .
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. X 04 * X
- ERERED | R ASEREE AR D2 * 09 D4 = = 18
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. - X . -
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- - . - .
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- - .
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. . . .
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. . . .

- . . .
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*  JOB NUMBER * - * ACTION * * BSR -
# TO DECIMAL * . * PAUSE * * *
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- . . .

- - .

. . . .

. - X .

- - Eaax% IBSYS .

- - #8C * .

X o7 . * AL® X 22
EREREH]| FRRERERRER - LK AEREBHLHREER R RSN
*(PROUT CWB1#* . * *PROUT cwBl#*
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*
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* .
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.
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* PICKUP *
*SYSTEM POSITION®
* AND STORE -
* IN SYSPOS *

»

*
EEFENERABERRRERES
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-
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-

»
. DISK -
OR
* HYPERTAPE #
* *
- *
»
«NO

.
b3
D3 * = 18
* »
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* ZERO *

HKe s e

F3 = = 20
- »
* DOES
* THIS UNIT
* EXIST
- »

-
«YES

Xe oo

21
ARERECIRARASIERERE
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.
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-

X 23
[T NETE T T T Ty

*
* crucw) -
- 10 »
- SENSE *
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EREEE
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* ®
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* AVAILABILITY # * IS IT * NO * 1S IT * NO .
* ND N * * SYSouU1 #eassososseX¥ SYSUT4 LR Xeo
* REPOSITIONING # * * * * -
* FLAG * * * * * -
RERERRREFERERER AR * » * »* -
- - -
. «YES +YES .
- . - .
- . . .
. . . .
. . - .
X INITLS X 11 INITLE X 13 .
C2 = = 03 AERRRCIRHESERRERER HABRRCLERRERERERS -
* * *PROUT CwWB1#* *PROUT CwB1# .
YES * DISK - R R Y T e L ok T e -
secscsccesscencsas® ASSIGNMENT * *PRINT SYSOUl *# *PRINT SYSUT4 * .
- * * *  UNASSIGNED * * UNASSIGNED * -
. * * * CANNOT DUMP % * CANNOT DUMP % -
- * * ERBRBREREERRERRE S EEEEXEEEEERRRE R R -
. - . .
. «NO - .
. . . .
. . - . .
- . - . -
. . . . .
DINLBIL X x 04 . INITL? X 14 -
D1 * % 18 RREXRDO2EREERRSEER - LR E 22 IS S 222222 ] -
* *{NDATA CLA1® - #* MODIFY SYSDMP # -
NO = IS IT - W R KRR - *#AND LOCATION 2 * .
cone® 5YsLel » * SET DENSITY & eevesscscscssccsess XHTO BYPASS DUMP #.csse -
. * * * AS INDICATED * *AND GO DIRECTLY#* .
. * * #BY SYSUNI SIGN * * TO LOADER * .
- * * RBAERREERERERERRE NN N R -
. . .
. +YES . .
. . . .
. . . .
. . . .
. . - -
. X i9 X INITLL i5 -
. HRBEREE ] HERRRRE AR E2 * » 05 HEBRAEIAXBZRERRRRR .
- * * » * #* SETUP ALL 1/0 * -
. * SAVE * - IS IT * YES * INSTRUCTIONS #* -
. - IR1 AND IRZ * * SYSLEL FaoossseseX® IN CALIBI *e0eses0scs0secvessnscccnencosescccsccancsssceeXe
. * * 3 * #* FOR THIS UNIT * .
- - = * » » - -
- RERFEXRERREERRERE * * FERTFRREREBRER -
- . - -
- . «NO -
- . . -
. . .
. . .
- . .
. x 20 X INITL2 16 17 .
- ERARREF | FREREREREE F2 #* #» 06 RREREE AN ERERRFLERFLERR TR -
. GENERATE * * * * SETUP ALL 1/0 * * PUT * .
. * DISK ORDERS # * IS IT * YES * INSTRUCTIONS * * LINKAGE TO * .
- *  FOR SYSLDR * * SYSUT4 #esanses o X¥® IN DUMP *eosseseeX® DUMP CALLER ®easecsesevssesecsXe
. * SETUP * - * *CALLER ROUTINE # * IN SYSDMP * .
- * SMS MASKS * * * * * #AND LQCATION 2 # .
- FEREERRREERERRRES - * ERRBEFERFRRERRERE ARBERERREFRRE RN -
. . * .
. - «NO -
. . . -
. . . .
. . . .
. . . .
. X 21 X .
- ERERAG | FRERABTRREN G2 * » 07 -
- * SETUP CHANNEL * * IS IT = -
- * CODES FOR * #* EITHER OF # -
- *  RCHXs TCOX, * * THE SYSOU seesssvsncesnscssccccssscsccsencevensosecsccsnscocnsaXa
. *#SDCXSRICH INSTR#* * OR SYSCK # .
. * IN SYSLDR * * UNITS # -
. L R Y T e Y L * * .
. . -
. - I+eEe SOME LYES .
. . OUTPUT UNIT « .
- . .
. . . -
. . . .
- x 22 X o8 .
- W RERH ] RN FEEEFRHO2R R ERRRERES -
. * * * * -
- » RESTORE * * SET NO * .
. #* IRl AND IR2 * * REPOSITIONING %iucececnasssscoccccccncoscscscccsassssecscacacacscscssnscscccassaanaXe
- - * *  FLAG IN UCB #* .
- * * * * -
- EARRBRERRBREREREE FERRRERARARREERER
. . .
. .
. .
. . .
. . .
. - .
. . -
. - .
. -
. .
. -
- . .
. . .
. . -
. . .
. X .
.

B 000 e rrerelaetreereresrsteerieritterrterentnnsosiersetoeieesiesosecassenctocsessassssnssnesscossccsscscsnsscsncnvssvseXe

AEEEE |41
* »
- -
- ®
*

Chart BW. INITUS routine

BSUP 55



NV sssss
DA a1«
* »*

.

»

.

SYUCU X

o1
EREARATEENRNERERE
# SYMBOLIC UNIT #
* FROM ICARD i
* TO MQ *
FCHANNEL LETTER #
#(IF TAPE)TO IR1¥
[T eI R 2 T

R

mxe e oo

81 * 02
*

*
# CHANNEL * YES
* LESS THAN #ooessssscsvssnnaX
* A
»
»

»
sererans

*EEE
YES -
%eoseX® A3
.

* »
*

*

1 Xeosasew
* EQUIPMENT *

* * Ry
- -
-
+NO

e e

04
EERERD]FREARREREE
®

- »
*  UNIT TO [R2 *
* -
» *
REARRREERARERE RRR
.

AXs @0 0

E1
»
ol UNI

0s
%®(TRY DISK)®#ss
T * ¥ » *
*NUMBER GREATER ¥eeesX® A4 *
* THAN 9 * * L

Xeonsosse

rrew

3 .

»
+NO

xe o0

06
EEREAF | RERERRR RN
*

»
* IF UNIT »
*  EQUALS 0, ¥
* SET TO 10 *
» -
ARRERBERRERRBE AR

Xe e

o7
HEREAGIARRRRNRRRE
» -

PICKUP
MODEL
DESIGNATION

= -
* * Xeveasas
" *

- -

ARBFAFRATEISRRR R4S

. I'Ys

. -
-

PR R R I I T R S R A R

1.4
*

% ERROR

* ® EXIT
-

08
L % YES

* ®eeesevnovscsssescoeXosssene

.

- » .

» - -

.

«NO -

. .

. -

. .

. .
X 09 sSyuc3 X 10
REREE I AAANSRENNS FRERRY2ABARRERAEN
* = » -
*+ SET P BIT * * CLEAR *
* TO i FOR et #* ACCUMULATOR &
® MODEL IV » - *
- » - *
ERRERARRARRSTR RO P T YT Y 1Y

. .

. .

. .

.

. .

- -
. x 11
. BEEREKO2HEAERNANEE
. = »
. - SETLP ®
ssessssescsvcsesss X® LATUN AND -
#*  ACCUMULATOR *
» *
EEEERRTRRARARNDNE

X
AREAN
» *
- »

. »

-

Chart BX.

56

W *REN
* * - »
* A3 ¥ * A4 .
* * . -
EER X
- .
. -
SYUCS X SYUCe X 17
A3 % = 12 EREREALRREERAENES
* - * -
NO * P ORR % * STORE »
esssseses® DESIGNATED  ® * CHANNEL *
. * . NUMBER »
* * * *
* * AR RERARERRREREERSN
.

-YES .

. .

. .

. -

X 13 X
ERRARADIARERRARERR B4 * » 18
» * * »

* LOOKUP . IS TYPE ® YES

* UNIT * ® GREATER Heeneanse

* IN TABLL » * THAN D = -
- * * -
EERRREPLERFERRR RS * - -

- * -

. «NO .

. . .

. . -

. . .

. . .

X X syucz X

c3 * x4 Ca *» = 19 cs = & 23
» - * *
NO %  FOUND ¥ NO Is IT = NO * 1S 1T %
A IN cessse® TYPE ® ceeeaat TYPE *
* TABLE = . ) = . H 3
- * » - *
- * - * * - = -

* . - . -

«YES - -YES

. . .

. . .

- . .

- - .

X 15 . X
HEEREDIFREFREERRRE - DS & = 24
* .,

* UNIT TO IR2 * . *  LEGAL *
* =, TAPE .
®CHANNEL TO IR1 * . * NUMBER *
» * .

E2 2222222222222 22 3 - - * - * *

. . * . *

- . «YES . «YES

. . . . .

- . . . .

. - . . .

. . . . .

X . x X 25

E3 & = 16 - E4 ®* = 21 BEAREESHAERARRRER
- * . * - * ADD INTERFACE *
NO ® CHANNEL * « NO ®* LEGAL * . * BIT IF NEEDED *
esccssses® LESS THAN %  .Xeees® MODULE . * =
* -A— . . # ADD CHANNEL ¥
» * - - » . - BIT *
- * - - * - RARABEERRRFRERRRES

. * . .

«YES . «YES . .

. .

. . .

. . . . .

. . N . .

- . 22 . .

- - RERBEFLBRERERE RS . -

. . % ADD INTERFACE * o .

. . ® BIT IF NEEDED * . .

- . * » - .

. # ADD CHANNEL * o .

. . #AND DEVICE BITS#*

- - LRI 2222222222222 )

. . . .

. . . .

. . . .

. . . .

. . . .

. . . .

. . - .

. -

. . . .

. x - .

ceseesscsssssass o sasasessessssssnavaavar = TEesssesve

. -

. .

. -

. .

. .

. -

.

. .

. .

- .

% X

9800380040280 08000000 00008008088 c sITIEITINREINCTITRTCETINTIIRECTIOROAITIE

.
e 2+8 NORMAL
EXIT

SYUCU symbolic convert routine




-
-
.
.
.
.
-

Chart BY. RSYUR routine and sample chain layout

sne ¥

rEEEE
xAl #
* *

Xeve w

RSYUR a1
ERRERAIRRRRRRERER
*

*

* SAVE b
* IRls 25 4 *
* AND L{uCw) *
* *
BEERERRERREREE EER

N
.
.
X
B1 * * 02
* *
* Liucw)  *
. EQUALS
* ZERO »
* *
PR
.
2 NO
N
.
X

o3
EXRPEECIRRERARRBER
* POINT IR4 TO *
* ADDR OF START *
% OF CHANNEL d
* AVAILABILITY *
* CHAIN »
EREXFEREERERRE R

RSY1

mXe s s u e

* 04
*
* DOES THIS #
TO UNIY
* »

*
«NO

.

Xe oo

05
AERARE | SER R SRN
=
* PO1 IR
* TQ NEXT UN]T
* IN CHAIN
=

LEETE]

s

EXt e o0 00

Fl * 06
* *
NO # LAST *
UNIT
* IN CHAIN ®
* -
- -
*

YES

YES

YES

Feseescen

RREE

»

13

*
*

sseX® ADDRESS POINT ¥eaeseesscsssnsanse
*

* 1,64
*
*

RSY3 X 07
Qlll'tzllllsliiii

*
HOOK CHAIN *
AROUND UNIT *

TO BE REMOVED #

*
»

LR R RN

EARRABERBARERARE

RSY2 X o8
51&11;21}5&{{1&&&

RESTORE

*
RN
.
.

*
i »
FeoessseeX® IRLIs 25 AND 4 *
* *

*

*

X
REAE 1,8
- =
* *
= #
*

UNIT
AVAILABILITY
CHAINS

Il.{l*iii!iilllll!iil*llllll

UCWAY % L(UCAA) .es
(lBSUAv)’IlQGlIl&ﬁiilii!l’lll*llill‘i -
(SYSUAY) .

ecscscsssacas

v EEREREF RSB EXERBREFERRERRRE RS
UCAA » L(UCB)+1ST *#,...
* T2 2
ERREREER PYT

ucae * L{UCB)+1ST =

L33

i.l.liliiﬁiil&i&‘lil!ill}l.i

ETC. L{ucs) *

v Gil'Iil!IllllllllQll!I‘illll
UCB, 1ST L{UCB) +2ND #4440
. .
* * .
* * o
Y IR Y Y S S
.
cee .o sessscccee .
.
v 'lllllGlli}'i’l.lll(llibilii
UCB, 2ND L{UCB) 43RD *eee
a * .
* .,
- *
= =E
.
cee ececccccane seeee
v nccoclc-uo--|¢||o|¢.s|¢nlnnn
UCB+3RD L{UCB) oNTH ®..,
i * .
* * o
= .,
% -
.
e
.
¥
UCBWNTH

L(UCB),LASY #a..
*

*

H]
*
*
-
*

-
L Y e YY)

esee

EREEREAREARNRERRERRERRE RS RTR
UCB.LAST' ZERO *
*

’ *

* *
BEREAR RSN IR ER SRR R REREERRE

BY

mBsup 57



Chart Descriptions — IOEX

ACTV/(ACTIV — Activate Routine

Charts ca and cB describe the activate subroutine used
to initiate an 1/0 operation on a unit assigned to the
specific file designated in the calling sequence.

Block CAOQ1: Subroutine TEsT is used to check for a
valid file. If the unit is unavailable or is an illegal unit,
there will be no return to the AcTv routine. A message
showing the illegal unit reference will be printed on-
line, and the program will halt using the stop sub-
routine.

Blocks CA02 and CA03: On a return to Actv, traps
are disabled and 1r1 is stored in the proper exit routine
(actx1 for the non-trap exit, and acryi for the trap
exit).

Blocks CA04 to CA06: The channel number is ex-
tracted from word 1 of the ucs and 11 is loaded with
— (channel number —1). me2, 4, and the sense indi-
cators are saved. IR? is set to ~L (UCB).

Block CAO07: The channel activity cell «cHxAC) is
tested to determine if the channel is dormant. If itisnot,
control transfers to acrs (Block cpo1).

Block CA08: If the channel is dormant, word 1 of the
ucs is loaded into the sense indicators. Bit position 4
of the indicators is tested to determine if this is a 7909
channel. If it is a 7909 channel, control transfers to
acr4 (Block cate).

Blocks CA09 and CAI0Q: If the dormant channel is
not a 7909 channel, word 2 of the ucs is picked up. The
location of the select routine is placed in 1r4, which is
tested to determine if there is a select routine specified.
If there is not, control transfers to acrx2 (Block cBi4).

Block CAll: If a select routine is specified, the 170
indicators (Tcox, TRCcx, and TEFx) are tested. RCTx is
set to non-zero to indicate normal redundancy mode
and control passes to act3 (Block cai1s).

Block CAI2: If the dormant channel is a 7909 chan-
nel, word 3 of the ucs is tested to determine if the Ar
flag is on. If the flag is on, control transfers to acrs
(Block cBo7).

Blocks CAI3 to CAI5: After the channel checks are
made and a select routine is indicated, the select rou-
tine address is placed in 1r4. The contents of 1r4 are
tested to determine if an address is present. If no select
routine is specified, control transfers to acrx2 (Block
cB14). If an address is present, rcrx is cleared, and
control transfers to act3 (Block ca1s).
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Blocks CA16 and CAI7: If a select routine is speci-
fied, URRx is set to zero to reset the redundancy count.
The channel activity cell «caxA© is set to the location
of the ucs. R4 is stored in the exit address as the exit
to the user’s select routine, and control is given to this
routine as a subroutine. The normal return from the
select routine is via 1, 4 to Block ca18. (For an explana-
tion of the other two returns that may be made from a
select routine, refer to the IBM Reference Manual,
Basic Monitor (IBSYS), Form C28-6248).

Block CAI8: Subroutine roun is used to permit re-
dundancy trapping if the operation is a write opera-
tion. The return from this subroutine is via 2, 4 to AcTx2
(Block cBi14).

Block CA19: This is entered if the return from the
select routine was via 2, +. The channel activity cell,
CHXAG, is cleared and control passes to acrx2 (Block
CB14).

Block CBOI: This block is entered from Block cao7
if the channel is in use. The prefix of word 1 of the
calling sequence is checked to determine if the entry
is pze or mze. If the entry is PzE, control transfers to
acrx2 (Block cBi4).

Block CB02: If the entry is MzE, the address of the
ucs is picked up and stored in cHxXsP to give that unit
priority on this channel.

Block CBO03: This block is entered from Blocks cBo2
and cB11. IR2, R4, and the sense indicators are restored
in preparation for returning to the using program.

Blocks CB04 and CBO05: Trpsw is tested to determine
if this is trap time. If TRPSW is not zero, indicating trap
time, control transfers to acty1 (Block cBis). If this is
non-trap time, traps are enabled. cuxac is checked to
determine when xTrAP has entered seL+ or when the
channel becomes dormant. The program loops, making
these checks until either condition occurs. Control then
transfers to acrx1 (Block cBos).

Block CBO06: This is the non-trap exit from actv. 1r1
is restored, traps are enabled, and control is returned
to the using program via 2, 4.

Blocks CB07 and CB08: Entry is made to these blocks
from Block caz2 if the ar flag is on for a dormant 7909
channel. caxac is set to the address of the vucs to indi-
cate channel activity. Word 1 of the calling sequence
is checked to determine the type of entry to actv. If the
entry is PZE, control transfers to acrsa (Block cB12).

Blocks CB09 to CB11: If the entry to AcTv is an MZE
entry, the address of the ucs is stored in cHxsP to give



this unit priority. Subroutine 1ssk1 is used to issue one
seek. sTcx is executed to allow the channel to proceed
and enable attention interrupts. Control then transfers
to acts (Block cBo3).

Blocks CBI2 and CB13: With a PzE entry to Actv,
subroutine 1ssex is used to issue seeks as required.
stcx is executed to allow the channel to proceed and
enable attention interrupts.

Block CBI14: At actx2, the sense indicators, 1R,
and R4, are restored in preparation for returning to the
using program.

Block CBI15: Tresw is tested to determine if this is
trap time or non-trap time, If TRPsw is zero, control
passes to acrx1 for a non-trap exit. If TRpsw is not zero,
control transfers to acry1 for the trap exit.

Block CBI6: 1n1 is restored and control is returned to
the using program at 2, 4 (trap exit).

SAVE/XTRAP — Trap Supervisor

This routine monitors traps occurring on the data chan-
nels as a result of the completion of an 1/0 operation or
as a result of a redundancy on a channel when re-
dundancy trapping is enabled. An attempt is made to
recover when errors are detected, and the position of
the tape is updated in the ucs if tape movement is in-
volved.

Block CCO01: This entry point is used whenever there
is an illegal channel trap from a non-existent channel.
Location cooF is set to non-zero to indicate this error
condition.

Blocks CC02 to CC03: Frswi1 is tested to determine
if the trap is the result of an operation that was forced
on the on-line printer or punch. If reswi is not zero,
control transfers to PrRT3 to complete the operation
which may have been interrupted by the use of PuNncrO
or prouTO. If FRSW1 is zero, pcHsw is tested to deter-
mine if the trap is the result of an invalid address re-
covery or a no-record-found recovery from disk. If
DCHSW is non-zero, indicating a disk recovery, control
transfers to pueNn9 (Block cri7). If pcusw is zero, the
machine registers are saved along with the transfer
trapping mode and overflow conditions.

Blocks CC04to CCO6: These blocks are entered either
from Block cco3 or from the PROUT routine to complete
the processing of a channel A trap which had been in-
terrupted, or from the exit routine our if channel A
had been active when an entry was made to prout. The
trap code word is placed into the accumulator and
sense indicators. If FRsw2 is zero, indicating an initial
trap on a channel without the concurrent use of prour,
the address portion of this code word is stored in Exit

as the exit address from xTrAP. If FRSW2 is non-zero, the
address of the code word is not moved, and control
transfers directly to Block ccor.

Blocks CCO7 and CCO8: e is loaded with the con-
tents of location coor. If me2 is not zero (result of an
illegal-channel trap), control transfers to TsT1+3. A
message is printed to indicate an illegal unit reference
followed by a dead stop. If m2 is zero, 11 is set to
~ (channel number —1).

Blocks CC09 and CC10: caxac is tested to determine
if there is activity on the channel. If there is no activity,
control transfers to enp9 (Block ce22). If the channel
is active, the trap switch is set and the channel results
are moved from acoMmM to coMMm.

Blocks CCI11 to CCI13: rrsw2 and FRsw3 are both
tested for a zero condition. If both are zero, indicating
that there is not a wait to print an on-line message, the
channel information will be stored in comM by the use
of the indirectly addressed store channel instruction.
If either or both (Frsw2 and FRsw3) are not zero, the
store channel instruction will be bypassed.

Block CC14: trpsw is set to point to the ucs at this
time and is now used to pick up the actual unit address
from word 1. Bit position 4 of this word is tested to
determine if the unit is disk. If a disk address is present,
control passes to Block cpoi. If a non-disk address is
present, control transfers to NpEND at Block cci1s.

Blocks CC15 to CCI18: A test for an 1o Check is
made. If there was no o Check, control transfers
immediately to Exp2 (Block cc19). If there was an 170
Check, subroutine Mwr is used to print 1/0 CHECK 7607
and subroutine rAws is used to allow an operator action
pause. At the completion of the pause, the contents of
TRPSW are replaced in the accumulator and control
passes to Enp2 ( Block cci9).

Block CC19: 2 is set to —~LwcwD. The sense indi-
cators contain the trap code word which includes the
trap type in bits 15, 16, and 17. The remainder of the
left half of the indicators is cleared and the sign is
set to one.

Block CC20: Bits 15 and 16 of the sense indicators
are tested to determine if the trap resulted from either
an eorF or a redundant write. If neither condition is
present, control passes to Block ceoi. If either condi-
tion is present, control transfers to Exp1o ( Block cc21).

Block CC21I: Bit 16 of the sense indicators is tested
to determine if the trap resulted from a redundant
write. In this case, control transfers to rRepz22 (Block cjo1).

Blocks CC22 and CC23: At this point the trap must
be the result of an or. Bit 1 of the sense indicators is
set to one to indicate this fact, and the redundancy
indicator is turned off. The old tape position is saved in
LTPOs, and the record count is set to 777777. Control
now passes to Exps ( Block ce11).
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Blocks CDO1 to CD03: These blocks receive control
from Block cci4 if this is a trap from a 7909 channel.
DCHSW is set to Lwuce), and the “store diagnostic chan-
nel” command is executed. The sense indicators are
loaded with the data obtained from the spcx instruc-
tion, and position 35 is reset to 0. (The contents of the
six-position channel check condition register are pres-
ently in positions 6 through 11.) Positions 6, 7, and 11
are tested to determine if there has been an 1/0, Se-
quence, or Adapter Check. If any of these conditions
are present, control transfers to penp1 ( Block cpo9).

Block CD04: When none of the check conditions is
present, bits 8, 9, and 10 of the sense indicators are
tested to determine if there has been an Unusual End
or an Attention Interrupt. If neither condition is pres-
ent, control transfers to pExp2 ( Block cpis).

Blocks CDO5 to CDO7: If either an Unusual End or
an Attention Interrupt is indicated, comm is examined
to determine if this is a systwr trap. If it is a sysTwT
trap, control transfers directly to subroutine parns. If
it is not a sysTwr trap, bit 35 of the sense indicators is
set to 1 before transfer to patns. This subroutine is
used to perform an sNs sequence and to obtain the
sense data words from the channel being tested.

Block CDO08: Bit 8 of the sense indicators is again
tested to determine if there has been an Unusual End.
If there has been an Unusual End, control transfers to
pkrcv ( Block cpo1); otherwise, control passes to DEND2
(Block cpis).

Blocks CD09 to CD15: These blocks are entered from
Block cpos if there has been an 1/0, Sequence or an
Adapter Check. The error bits are placed in adjacent
positions in the accumulator and M@, and packed to
eliminate the unused bits, Each error bit is tested in
turn, and an error message is printed by subroutine
prOUT for each bit that is found on. The I/O Check in-
dicator is turned off if it was on, and subroutine pPAUSE
gives the operator a chance to correct the difficulty.
Control then transfers to Block cpos for an Unusual
Tnd ocheok

ausila CiiUCUA.

Blocks CD16 and CDI17: Entry to pEnp2 is made if
no Unusual End is indicated. The sign of the accumu-
lator is set minus for entry into subroutine 1ssex. This
subroutine is used to issue any pending seeks.

Blocks CD18 to CD21I: Bit 35 of the sense indicators
is tested to determine if this is a systwr trap. If it is
not, control transfers to Enp9 (Block cez22). If this is a
systwt trap, the Unusual End test word muEeLL) is
reset to zero, and 1Rs is set to point to the ucs. The first
four bytes of sns data are placed into the sense indi-
cators in positions 12 through 35. (Positions 0 through 5
contain the 7909 control counter and positions 6
through 11 contain the contents of the channel check

60

register.) Control transfers to ENp14 (Block ce12) to
enter SEL-.

Block CEQI: This block is entered from Block cczo if
there has not been an Eor or redundancy encountered
while writing. The accumulator contains the contents
of the channel activity cell, and is tested to determine
it any blank tape has been written. 1f the sign is minus
(indicating that blank tape has been written ), control
transfers to Exp13 (Block cE20).

Block CE02: If blank tape has not been written, the
Mo is loaded with the second word of the ucs and the
sign of the MQ is tested. If the sign is plus (indicating
a read operation), control transfers to reni2 (Block
CHO1).

Blocks CE02.5 to CE04: For a write operation, bit 3
of the sense indicators is set to 1. An ETT instruction is
executed. If the end-of-tape marker has been sensed,
bit 18 in word 1 of the ucs and bit 1 of the sense indi-
cators are set to 1.

Block CEO05: After the end-of-tape test, subroutine
NRTsT is used to check the word count and determine if
the record was a noise record. If the record is a noise
record, the sign bit of the sense indicators will be set
to 0.

Block CE06: The proper bit for redundancy trap on
this particular channel is turned off in TraP.

Block CEO7: This block is entered from Block cros
and also from Block cmos in the event that a read re-
dundancy is found to be a noise record. The contents
of the sense indicators are saved in Rwinp for later use.

Blocks CE08 to CE10: These blocks are entered from
Block ceo7 and also from Blocks cuB2 and cuce in the
read redundancy-recovery routine whenever no re-
dundancy is found or redundancy is disabled. The tape
position is picked up from word 3 of the ucs. The sense
indicators are tested to determine if the operation is
read or write. If the operation is a read operation, con-
trol transfers directly to Exps (Block cE11). If the opera-
tion is a write operation, bit positions 19 and 20 are
masked out of the record count and control transfers
to ENDs5.

Block CE11: This block is entered from Blocks cEo9
and cE10 as described above, and also from Block cc23
on an end-of-file condition. The record count is in-
cremented by 1 and stored in word 3 of the ucs.

Block CE12: The address of the user’s select routine
is picked up from word 2 of the uce and placed in the
subsequent transfer instruction to allow 10EX to trans-
fer control to that routine.

Block CE13: This is the user’s select routine which
has three possible returns. The first return ¢, 4 is the
normal return which transfers control to Exp9 at Block
ce22. The second return . 4 transfers control to END11
(Block cr14). This return is used for both reading and



writing when the record in question is considered to
be a noise record. The third return 3, 4 to Block ce23
is used for reading when the normal redundancy re-
covery procedure is to be used.

Blocks CE14 to CE16: When the record in question
is considered to be a noise record, pcasw is tested to
determine if this is a disk operation. If it is, control
transfers to ENp9 (Block ce22). If this is not a disk
operation, the contents of the sense indicators are re-
stored from rRwiND. Position 3 of the sense indicators is
tested to determine if this is a write operation. If it is,
control transfers to Exp12 (Block cez1).

Blocks CE17 to CE19: If a write operation is not in-
dicated, subroutine rED10 is used to print the file and
record location and NOISE RECORD DiSCARDED. The re-
dundancy count is reset to zero. The noise record bit is
added to word 3 of the ucs and the record count is re-
duced by 1.

Block CE20: The contents of the channel activity cell
are picked up. Control transfers to Bc1+1 to read the
next record from this unit if priority is still assigned to
this unit, or to search for another unit that is waiting
and initiate an 1/0 operation on that unit.

Block CE21: During a write operation, subroutine
REDI10 is used to print the file and record count and the
message SHORT RECORD WRITTEN.

Block CE22: The redundancy count is set to zero as
required, and control passes to B¢t (Block cro1).

Blocks CE23 and CE24: These blocks are entered
when return 3 3, 4) is taken by the user’s select routine.
pcHsW is tested to determine if the unit in use is disk.
If the unit is disk, control transfers to Block cE20 to
eventually re-enter the seL+ routine. If the unit in use
is not disk, the record count in word 3 of the ucs is
reduced by 1, and control transfers to Block cros, to
enter the read-redundancy-recovery routine after the
noise record test.

BG1 — Initiate Next Channel
Operation Routine

Charts cr and cc show the routine used to initiate the
next operation on a channel. It is entered from the trap
supervisor (xTRAP> when it is desired to start another
operation after a prior operation has been completed.

The channel priority cell is checked to determine
if the next operation is to be initiated on a specific unit.
If the priority cell is not set to indicate a specific unit, a
search is made for another unit on this channel which
is awaiting an 1/0 operation. When it is determined
which unit is to be the next one requiring an 1/0 opera-
tion, SEL+ is entered for that unit. If no unit requires an
10 operation and there are no pending seeks to be

issued for disk, the activity cell is cleared, and opera-
tion ceases on that channel.

The key registers and status conditions are restored
before returning to the point interrupted by the data
channel trap. If there are any seeks remaining to be
issued, they will be issued and the activity cell will not
be cleared before restoring the machine registers and
status conditions.

Block CF01: The address of the priority ucs is picked
up from the channel priority cell, caxsp, for the proper
channel.

Blocks CF01.5 and CF02: The disk channel switch,
DCHSW, is tested to determine if the trap resulted from
an operation on a 7909 channel. If a 7909 channel
caused the trap (pcHSW is not zero), control exits to
Block cros. If the trap was not from a 7909 channel, the
checkpoint switch «crpsw) will be tested to determine
if the program is in the process of checkpoint. If a
checkpoint is in process, control transfers to 83 (Block
cr17). If a checkpoint is not in process, control trans-
fers to Block cros.

Blocks CF03 to CF08: At this point the accumulator
contains the contents of the priority cell for the desired
channel. If this address is zero, indicating that priority
was not assigned to a unit at this time, control transfers
to Bc2 (Block cro9) to search for a unit which can be
given priority. If the priority cell was not zero, it will
be used to locate the address of the select routine being
used by that unit. If the location of the select routine
is not zero, control transfers to Block crio. If the loca-
tion of the select routine is zero, the priority cell and
word 2 of the ucs are cleared.

Block CF09: 1R2 is set to point to the ucs for the unit
that just completed an operation. The accumulator is
set to zero except for the “P” bit. Control passes to
Block cco1 to search the uce’s for a unit with an vo
operation waiting to be performed.

Blocks CF10 to CFI12: pcusw is tested to determine
if the channel is a 7909 channel. If this is not a 7909
channel (pcusw is zero ), control transfers to 85 (Block
crF13). If it is a 7909 channel (pcusw is not zero), word
3 of the ucs is tested to determine if the activity flag is
on for this unit. If the activity flag is on, control trans-
fers to BG6 (Block cr20). If the flag is not on, the accum-
ulator is cleared in preparation for entering SEL+.

Blocks CF13 to CF16: These blocks will be entered
with the accumulator cleared for a 7909 channel, and
not cleared for a 7607 channel. The contents of the ac-
cumulator are stored in the redundancy check control
cell for the proper channel. Clearing this cell suppresses
redundancy checking and recovery while reading. The
trap switch and channel activity cell are both set, and
the user’s select routine is entered. The normal return
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from the select routine is via 1, 4. Subroutine RDUN is
used to set up the trap indicators in TraP to allow re-
dundancy trapping on a write operation. If the opera-
tion is a read operation, redundancy trapping is not
permitted and TRAP is not altered. A non-data select
operation returns from the select routine via 2, 4, and
control transfers to Bci ( Block cro1) to initiate another
operation on the same channel. Upon return from roun,
control transfers to Block cco1 to restore the key regis-
ters and status conditions and then return to the pro-
gram at the point interrupted by the data channel trap.

Blocks CF17 to CF19: These blocks are entered if a
checkpoint has just been processed on a 7607 channel,
or at the unsuccessful completion of the search for a
unit awaiting priority. The activity cell is cleared and
pcHsw is tested to determine if there are any more
seeks waiting to be issued. If pbcHsw is zero and/or plus,
indicating that there are no more seeks to be issued,
control transfers to Block cco1 to return eventually to
the point interrupted by the channel trap. If there are
seeks remaining to be issued, the activity cell is reset.

Blocks CF20 and CF21: Subroutine 1ssex is used to
issue any pending seeks. Attention interrupts are
enabled before transferring control to Block ccot to
return to the trapped location.

Block CGOI: This block is entered when it is neces-
sary to search the ucw’s for a waiting unit. The disk
channel switch, pcasw, is tested to determine if this
is a 7909 channel. If it is a 7909 channel (pcHsw is not
zero), control transfers to Block cco7, and 1r2 is decre-
mented to permit testing the activity flag.

Block CG02: If a 7909 channel is not indicated, word
2 of the ucs is tested to determine if there is an ad-
dress of a select routine present. If word 2 is not zero,
indicating that there is an address of a select routine,
control transfers to Block ccos.

Blocks CGO3 to CGO5: If word 2 is zero, 182 is tested
to determine if the last ucs has been tested. If the last
ucs has not been tested, control returns to Block cco1
to test the next one. When 1r2 is reduced to 4 or less,
indicating that the last uce has been tested, the accu-
mulator is tested to determine if the entire set of Ucp’s
for this channel have been tested. If all the ucs’s have
not been tested, Ime is reset to initiate another search
from the beginning of the table and control returns to
Block cco1. If the accumulator is minus, indicating that
this second attempt has already been performed, con-
trol transfers to Block cr17.

Block CG06: This block is entered when an address
of a select routine is found in word 2 of a ucs. The
actual location of the ucs is stored into the priority cell
and control transfers to Block cro1.

Blocks CGO7 to CG09: The activity flag in vcs word
3 for a 7909 channel is tested to determine if a seek
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has already been issued for this unit and the seek has
not responded with an attention signal. If an attention
signal is still awaited, the sign of pcasw is set to minus
and 1R2 is stepped to test the next unit and control trans-
fers to Block ccos. If an attention signal is not awaited,
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Ir2 is reset to test for a select routine in this ves, and

control transfers to Block cco2.

Blocks CGI10 to CG13: The trap switch and pcrsw
are cleared. The sense indicators and 11 are restored.
FRsW1 is tested to determine if the program may return
to the point interrupted by the trap at this time. If
FRSW1 is not zero, control transfers to Block cc14. Other-
wise, FRsW2 is cleared, and the remaining index regis-
ters, together with the original contents of the accu-
mulator and Mo, are restored. The overflow indicator
and trap transfer status are restored. Traps are re-
stored to their original state, and control returns to the
point interrupted by the original data channel trap.

Blocks CG14 to CG16: rrswi is cleared and Frsw2 is
tested to determine if the program must return to com-
plete processing the trap that was interrupted by an
on-line message. If ¥FrRsw2 is not zero, control returns
to xTRAP, Block cco4, to complete processing of the first
trap. If Frswe is zero, FRsw3 is cleared, and control
transfers to prrx2, Block cw3z.

Read Redundancy Recovery Routine

The read redundancy-recovery routine for tape per-
forms the following major operations: determines
whether a record was a noise record and returns to the
trap supervisor if it was a noise record; performs a
tape cleaner operation on the tape every ten times if
the noise record bit is off; and continues trying to re-
cover until the maximum number of tries as indicated
in ROUNRT has been reached.

The tape cleaner operation will not be performed if
the record count is less than 2 in this particular file.

Blocks CHOI to CHO5: The proper Trc instruction is
picked up from the TrRcx table, and inserted in this rou-
tine. (As assembled, the listing shows a Trca, but the
operation code will be modified for the proper channel
by this procedure.) The TRrC instruction is executed
to determine if there has been a tape redundancy. If
there has not been any redundancy, control transfers
to Enpi6 (Block cros). If there has been a redundancy,
the redundancy check control cell for this channel in
table rcrx is tested to determine if redundancy re-
covery is disabled. If the entry in RrcTX is zero, in-
dicating that redundancy recovery is disabled, con-
trol transfers to Expi6 (Block ceos). If redundancy
recovery is allowed, subroutine NRTsT is used to deter-
mine if the record in question is a noise record. If bit 0



in the sense indicators is on upon return from this sub-
routine, a noise record is indicated and control trans-
fers to Exp1s (Block croz).

Blocks CHO6 to CH09: When a record is not noise,
subroutine RED50 is used to increment the redundancy
count and set up Rrepi4 and the accumulator with the
unit address for recovery procedures. 12 will contain
the count of the number of redundancies upon exit
from this subroutine. The unit address is placed in the
read select instruction for recovery procedures, and =2
is tested to determine if the limit for the number of
retries has been reached. This limit is indicated by
RDUNRT. If this limit has not been passed, control passes
to rep14 (Block cr14), to backspace the tape. Other-
wise, the record count is incremented by 1.

Blocks CH10 to CH12: Bits S and 1 of word 3 of the
UG are tested to determine if the redundaricy message
is to be suppressed. If either bit is on, control transfers
to Block cr13. If both bits are off, the message will be
printed. Subroutine RED10 is used to print the redun-
dancy message that indicates the tape unit number as
well as the tape position where the error was encoun-
tered. The permanent redundancy bit is set in the
URRKX table.

Block CHI3: Bit 2 of the sense indicators is set to 1
to indicate to seL— that there has been a permanent re-
dundancy, and control transfers to Exp14 (Block cri12).

Blocks CH14 to CHI6: The tape is backspaced over
the record that caused the redundancy. e, which con-
tains the count of the number of redundancies, is re-
duced by 10 until it is 10 or less. 1R2 is then tested to
determine if this retry is the first attempt, or some mul-
tiple of ten plus one. If 2 does not meet these condi-
tions, control transfers to ENp13 (Block cE20).

Blocks CHI7 to CH2I: On the first entry, or any
entry that is a multiple of ten plus one, word 3 of the
ucs is picked up. This word contains the tape position
with the noise record indication in the sign position.
The sign is tested to determine if there has been a noise
record. If there has been one, control transfers to END13
(Block ce20). For no noise record, the record count in
ucs word 3 is placed in 1r4 and tested to determine if
the count is less than or equal to 1. For a record count
less than or equal to 1, control transfers to exp13 (Block
CE20) to bypass the tape cleaner operation.

If 1r4 is greater than 1, a tape cleaning operation may
be attempted depending on the record count. 4 is
further tested to determine if the record count is in com-
plement form indicating that the tape is positioned at
an end-of-file mark. The tape cleaner operation will be
bypassed, and control transfers to Exp13 (Block ce20).

Blocks CH22 to CH25: If a tape cleaner operation is
specified, a Bsr instruction is executed twice and then

an rps is executed twice. The channel is tested to deter-
mine when this operation is completed. When the
channel is no longer busy, the redundancy indicator in
the channel is turned off (using a TrC instruction) and
control transfers to ENp13 (Block ce20). The purpose
of this series of instructions is to move the tape back-
wards in an attempt to bring the bad area of the tape
into the vacuum column and dislodge any particles
that might have caused the read redundancy.

Write Redundancy Recovery Routine

The write redundancy recovery routine first backspaces
the tape over the bad record, and then writes an erase
area and checks it for redundancies. If redundancies
are found while writing the erase area, a message is
printed on-line for the operator. If no erase redun-
dancies are found, the routine rewrites the record that
could not be written earlier. This series of operations is
repeated until the record can be written properly or
until an Eot condition is sensed. After each 25 erase
areas are written, a message is printed on-line for
the operator.

Blocks CJOI to CJ05: The accumulator is tested to
determine if there had been a redundancy encountered
during an erase operation. If the accumulator is minus,
indicating a redundant erase, control transfers to REDp20
(Block cj1s). If the redundancy was not encountered
during an erase operation, the sign of the accumulator
is set minus, and the accumulator stored in the channel
activity cell for the proper channel. Subroutine ReD50 is
used to increment the redundancy count. Upon exit
from this subroutine, the accumulator and rEp14 con-
tain the unit address and &2 contains the redundancy
count. The unit address is placed in Rep6 for recovery
operations to follow.

Blocks CJ06 to CJ09: The tape is backspaced over
the bad record and 1g2 is tested to determine if this is
the first redundancy. If this is the first redundancy,
control transfers to Block cy10. If this is not the first
redundancy, the eot indicator in the channel is tested.
If the eoTt has been sensed, control transfers to RED9
(Block cy15). If the ot has not yet been reached, the
redundancy count in 1R2 is reduced by 25 until it is 25
or less.

Blocks CJ10 and CJ11: 1m2 is tested to determine if
the count remaining is exactly 25. This would be the
case on every 25th redundancy encountered. If m2 is
not exactly 25, control transfers to reps (Block cji2).
If the count is 25, an on-line message is printed for the
operator, indicating that 25 erases occurred during a
recovery attempt.
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Blocks CJ12 to CJ14: The address of an instruction
which will cause a blank area of tape to be written is
stored in the rcux table. Traps are disabled, the tape
unit is selected, and the rcHX instruction is executed to
write the blank tape. Bit 17 in the urrx table entry for
this channel is set to 1 to indicate that an erase area
has been written. Control transfers to out (Block cG10).

Blocks CJ15 to CJ17: These blocks are entered when
an Eor is sensed during an attempt to recover from a
redundant write. The unit address is picked up from
the ucs, -and subroutine cverr is used to print this tape
address and a message to the operator indicating that
the end of tape has been reached. The stop subroutine
is used to bring the program to a dead stop.

Block CJ18: This block is entered from Block cjor if
a redundancy was encountered attempting to write an
erased area. Subroutine RED10 is used to print an on-line
message to the operator to inform him of his problem
and control transfers to Enp13 (Block cE20).

Redundancy Subroutines

Chart ck shows four subroutines used by the redun-
dancy recovery routines. Subroutine RED50 is used to
increment the redundancy count, and set up the vo
commands for the proper unit and channel in opera-
tion. Subroutine RED10 is used to print an on-line error
message to the operator informing him of an error, and
giving the tape unit number and the position of the
error on the tape. Subroutine NmrsT is used to com-
pute the length of the record in question, and determine
if it is a noise record. If the word count is less than or
equal to 2, it is considered to be a noise record, and
the noise record indicator is reset in the sense indica-
tors. Subroutine rouN is used to set the proper bit in
the TraP cell to allow redundancy trapping on a write
operation.
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Blocks CKOI to CK03: The redundancy count in the
URRx table is incremented by one, returned to the table,
and also placed in m2. The unit address is obtained
from the vcs and placed in RED14 and the accumulator.
Control exits to the calling program via 1, 4.

RED10 — Print Redundancy Error Message Subroutine

Blocks CK04 to CK13: 1g2 and 14 are saved. The ad-
dress of the available part of the message is obtained
from the rED10 calling sequence and placed in 1®2. The
variable part of the message is then obtained and
placed into the print image for the error message. The
file position is picked up from word 3 of the ucs, con-
verted to Bcp by subroutine BCVDEC, and stored in the
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print image. The record position is next picked up
from word 3 of the ucs, converted to Bcp by subroutine
BcvpEC, and stored in the print image. The tape unit
number is picked up from word 1 of the vcs. Sub-
routine cvpRT is entered with the tape number in the
ieft haif of the MQ. This subroutine converts the tape
number to its symbolic unit designation, and prints
the error message desired with this tape designation.
Upon return from cverr, m2 and R4 are restored, and
control returns to the calling program via 1, 4.

NRTST — Noise Record Test Subroutine

Blocks CK14 to CK16: This is the entry point for the
NETST subroutine. This subroutine checks the length
of a record just read or written to determine if it was
a noise record. R4 is saved and the channel data is
picked up from comm. Then the original o command
is subtracted from this.

Blocks CK17 to CK19: The resulting word count is
placed in 1r4 and tested to determine if it is less than
or equal to 2. If it is less than or equal to 2, bit position
0 of the sense indicators is cleared to indicate a noise
record condition. If the word count is greater than 2,
the sense indicators are not changed. Control exits to
the calling program via 1, 4.

RDUN — Permit Write Redundancy Trap Subroutine

Blocks CK20 to CK23: 1r4 is saved. The location of
the vcs is picked up from cuxac and used to obtain
word 2 of the ucs for the unit now in use. The sign of
word 2 is tested to determine if this is a read or a write
operation. If the operation is a read operation (sign is
0), control transfers to Block ck24. If the operation is a
write operation (sign is 1), a bit is or'd to the TRraP
cell to allow redundancy trapping on this one par-
ticular channel.

Block CK24: 14 is restored, and control returns to
the calling program via 1, 4.

NDSEL — Non-Data Select Routine

Chart cL shows the non-data select routine that is used
to perform on a tape unit specific operations that do
10t cause the transfer of data. A test is made for the
validity of the ucs as specified by the FiLE designation,
in the calling sequence. If the unit reference is illegal,
the program will come to a halt after printing the
reason for the halt. An attempt to perform a non-data
operation on a disk file will not cause the error halt,
but will cause an exit from the routine with no opera-
tion performed.

Block CLOIl: Subroutine TEsT is used to test the
validity of the file specified in the calling sequence.
An invalid uvcs address will cause an error halt, and



the subroutine will not return to the non-data select
routine.

Blocks CL0O2 to CLO7: This may also be used as an
entry point if it is not desired to test for a valid file
designation. Traps are disabled, and word 1 of the
ucs is picked up. The trap switch, TResw, is tested to
determine if this non-data select request is during trap
time or non-trap time. If TRPsw is zero, indicating that
it is non-trap time, 11, 1r2, and the sense indicators are
saved for the non-trap exit. Location WEF1 is set to the
location of the ucs. If the trap switch is not zero, the
save and setup instructions for the non-trap exit are
bypassed. In either case, however, 1R1, 2, and the
sense indicators are saved for the trap exit, and loca-
tion WEF? is set to the location of the vcs.

Blocks CLOS to CL11: 1R is set to the non-data select
code as indicated in the calling sequence. The exit
address is calculated for all operations except the write
end-of-file operation. 1r2 is tested to determine if the
operation requested is wer. If it is a WEF operation, the
exit address is modified for this particular use of the
subroutine. (1r1 contains the proper exit address at this
time. ) If the operation is not WeF, no change is made to
the previously calculated address in 1R1.

Blocks CLI2 to CL14: Following the write end-of-
file check, 2 is tested to determine if the operation
requested is NoP. If the operation is Nop, control trans-
fers to Block crL31 to return to the calling program. If
the operation is not NoP, the unit address from word 1
of the ucs is loaded into the sense indicators and tested
to determine the type of unit. If the unit is card or
disk, control transfers to Block cL31 for an exit to the
calling program.

Blocks CL15 and CLI16: For a tape unit, TRAPSW is
tested to determine if this operation is during trap time
or non-trap time. If this operation is during trap time,
control transfers to Block cri7. If this operation is dur-
ing non-trap time, word 2 of the ucs is tested to de-
termine if the unit is active. If word 2 is zero, indicating
that the unit is not active, control transfers to nNps4
(Block cr20).

Blocks CL17 to CL19: If the unit is active, subroutine
actv is used to assign channel priority to this unit. The
subroutine is entered in such a manner to bypass testing
for the validity of the file, since this has already been
done when the non-data select routine was entered
initially. Word 2 of the ucs is tested to determine when
the unit activity has ceased. Until the unit activity has
ceased, control remains within this test loop. When all
activity on this unit has ceased, traps are disabled.

Blocks CL20 to CL22: 1m2 is tested to determine if
the operation is wer. If the operation is WEF, control
transfers to Block cr2s. If the operation is not WEF,
bit 18 of the sense indicators is tested to determine if

the end-of-tape marker has been sensed. If an end-of-
tape marker has not been sensed, control transfers to
to Block crLes. Otherwise, 1n1 is reset to the location of
the error exit that is to be taken when a WEF operation
is requested at the end of tape.

Blocks CL23 to CL27: TRpsw is tested to determine
if the program is in trap time. If TResw is not zero, indi-
cating trap time, control transfers to Block crL2s.
Otherwise, the non-data operation code is stored in uc
word 2 with the address of the select routine for this
operation. Subroutine Actv is entered at a point which
bypasses the file validity check and assigns channel
priority to the required unit. Upon return from acrv,
the contents of 1Rr1 are stored as the exit address. Ir2, IR4,
and the sense indicators are restored, and control will
return to the calling program via either 1, 4, or 2, 4 as
computed earlier. (The normal return is 1, ¢ for all
except WEF operations. This operation exits to 2, 4
normally and 1, 4 if an EoT has been sensed. )

Blocks CL28 to CL30: A comparison of the channel
presently in trap time and the channel required for the
unit designated to receive the non-data operation is
made. If both channels are not the same, control trans-
fers to npERR (Block cL33). If both channels are the
same, the non-data code is placed in the accumulator,
and 1R2 is set to point to an indirect reference to the
ucB. A direct entry is made to the select routine at
Block cMmoz2 to initiate the non-data operation requested.

Blocks CL31 and CL32: 1r1 is stored as the exit ad-
dress as previously calculated. 1r1, 12, the sense indica-
tors, and trap status are restored. Control exits to the
calling program at either 1, 4 or 2, 4 as required for the
particular operation and conditions.

Blocks CL33 to CL35: If the unit channel and trap
channel are not the same, the unit address is picked up
to be used in the print-out of an error message for the
operator. Subroutine cverr is used to print an on-line
error message indicating that there was an illegal non-
data select at trap time. The symbolic designation for
the requested tape unit is also printed out with this
message. After the message is printed out, subroutine
sTop causes a dead stop.

Select Routine for Non-Data Operations
(Except NDWEF)

Chart cM shows the select routine used for all the
non-data operations initiated by NpseL except for the
NDWEF operation which is shown on Chart c~. Portions
of the chart are shown within boxes. One or the other
of these boxes will not effectively exist in any particular
program, depending on the value given to the symbol
“t8M” on the EQU card at the beginning of the symbolic
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deck. The following instructions will overlay the un-
desired instructions in one box as a result of the Bss
pseudo-instruction with the symbol 18M in its variable
field. The instructions which are conditional pertain to
the set density operations that are not legal on the M
709 computer. If the computer for which the program
was assembled is an 1BM 709, a test is made for either
of the set density operations. Control exits without per-
forming these operations if either of the operations is
requested. The instructions pertaining to their execu-
tion are overlaid so that space is not lost in the
assembly due to unrequired instructions.

Block CMOI: me is set to point to the ucs, and word
2 of the ucs is picked up. The original word 2 of the
ucB is cleared.

Blocks CM02 to CMO05: 1r4 is saved, and the non-data
code is placed in 4. The unit address is obtained from
word 1 of the ucs and positioned in the accumulator
address. 1r4 is tested to determine if the non-data code
is soNL. If the non-data code is sDNL, control transfers
to Block cmo6. If the non-data code is any code other
than spNL, a bit is or’'d to position 31 of the accumula-
tor to force the binary address which is required for
all other non-data operations.

Block CM06 to CM09: The unit address is stored in the
non-data select table, seLx. Block cMmo7 is only present
if the program was compiled with 1BM EQU 709. In
this block, 1r4 is tested to determine if the non-data code
is either of the set density operations. If either of the set
density operations has been requested, control transfers
to npsx4 (Block cmz28). If the non-data code is neither
of the set density operations, (or if Block cMo7 does not
exist in this assembly), 1t is tested to determine if
the non-data code is wer. If the non-data code is WEF,
control transfers to the wer select routine at NDWEF
(Block cno1). If the operation is not wer, the desired
operation in the sELx table is executed.
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the desired operation has been executed, or from the
alternate select routine for a wer operation as shown
on Chart cN. Word 1 of the ucs is placed in the sense
indicators, and word 3 is placed in the accumulator. A
long right shift with a count of zero is executed to save
the noise record indication in the sign position of the
MQ.
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The sign of the accumulator is made plus in case the
sign was previously set minus to indicate a noise record
condition. The next instruction is an execution into an
indexed table of instructions. Each of the instructions

in thic tahls will norfarm a diffarant fiimntinn thaot e
in Thic fadle will perform a ditterent funchion that is

required for the non-data operation being performed.
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Any of the tape movement operations will cause the
new tapc position to be calculated. Either of the set
density operations will cause a transfer to a routine
which will properly set the density indicators in word
1 of the uce. An spNL operation causes a transfer of
control to upps (Block ¢M22) and an $DNH oOperation
causes a transfer of control to vep? (Block cM24). A
tape movement operation causes the new tape position

to be calculated and left in the accumulator.

Blocks CM14 to CM16: The accumulator is tested to
determine if the operation resulted in a minus tape po-
sition. If the tape position is not minus, control trans-
fers to Block cm17. If the tape position is minus, this
position is tested to determine if it is also zero, which
indicates that the tape is rewound and unloaded. If
the tape is rewound and unloaded, control transfers to
Block cmis. If the tape is not rewound and unloaded,
the accumulator is cleared.

Block CM17: The accumulator is tested to determine
if the tape is positioned at load point. If the tape is at
load point, control transfers to Block cm19.

Blocks CM18 and CM19: At this point it is known
that the tape is positioned at some point other than the
beginning of the tape, and that it is not unloaded. The
end-of-tape indicater is turned off, if it is on. The noise
record indication which was stored in the sign of the
MQ is replaced in the accumulator, using a long left
shift with a count of zero.

Blocks CM20 and CM21: The calculated tape posi-
tion in the accumulator is replaced in word 3 of the
UCB. A test is made to determine if the tape is rewound
but not unloaded. If the tape is rewound but not un-
loaded, control transfers to uveps (Block cmz26).

If the tape is not rewound, control transfers to Npsx4
(Block caz2s). (If the program is compiled for a system
with 1BM EQU 709, Block cm21 and the test do not
appear. Control will pass from Block cm2o directly to
Block cm27 in this case.)

Blocks CM22 and CM23: The bit indicating current
density is cleared. (This indicates low density.) The
operation code in IRr4 is tested to determine if the opera-
tion was an spNL. If the operation was an spNL, control
transfers to Block cMmzs.

Block CM24: This block is entered if the non-data
operation code is spNH. The density bit indicating
density at current position is set to 1 to indicate high
demnsity.

Block CM25: With the indicator for the density at
the current position set up, the tape position in word 3
of the ucs is tested to determine if the tape is at load
point. If the tape is not at load point, control transfers
to Block cma2r.
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bit in position 19, which indicates load point density,



is set equal to bit 20, which indicates the density at the
current position.

Block CM27: Word 1 of the ucs is restored from the
sense indicators with the corrected density indications
if they had been made.

Block CM28: 1m4 is restored and control exits to the
calling program via 2, 4.

Select Routine for NDWEF

Chart cn shows the select routine used for WEF opera-
tion. It is entered from the select routine shown on
Chart cM for a wer operation. The routine writes an
end-of-file on a desired tape and checks for a redun-
dancy. If a redundancy is encountered, the tape is
backspaced, and another attempt is made. On all ex-
cept the first attempt, a check is made for an end-of-
tape condition. Every 25th time that an attempt is
made, an on-line message is printed for the operator
indicating that there have been 25 erases during a
write.

Block CNOI: This block is entered from the non-data
select routine with the unit address in the accumulator.
This address is stored in the 170 command requiring it.
The TRC operation code for the proper channel is picked
up from the TRCx table, and inserted in the TrC instruc-
tion in this routine. &4 is set to count 26 attempts.

Blocks CNO2 to CNO5: The wer instruction is exe-
cuted, and the proper entry in the Tcox table is set to
loop within this program until the channel is not busy.
When the channel is not busy, the channel redundancy
check indicator is tested. If a redundancy has occurred

while writing the end-of-file, control transfers to wer?
(Block cxo9).

Blocks CNO6 to CNO8: If no redundancy occurs, the
end-of-tape indicator in the channel is tested. If the
indicator is on, bit 18 in word 1 of the ucs is set to
indicate Eot. If the indicator is off, this step is bypassed.
IR+ is reset to the non-data operation code, and control
returns to Nps5 (Block cMm10) in the regular non-data
select routine.

Blocks CNO9 to CN11: These blocks are entered if
there has been a redundancy on writing an end-of-file.
The tape is backspaced and 1rt is tested to determine if
this is the first time the error has occurred. If this is the
first time the error has occurred, control transfers to
Block cN15, bypassing the end-of-tape test. If this is not
the first time the error has occurred, the end-of-tape
indicator in the channel is tested. If the end-of-tape
has been sensed, control transfers to wers (Block
CN15).

Blocks CN12 to CN14: These blocks are entered on
the first attempt or on any other attempt to write an

end of file if an EOT was not sensed. 1r4 is tested to de-
termine if 25 attempts have been made. When 25 at-
tempts have been made, subroutine RED10 prints an
on-line message indicating that there have been 25
erases during write. 1r4 is then reset for 25 more at-
tempts. If 25 attempts had not been made, the print-out
is bypassed and 14 is not reset. Control returns to
weF4+1 ( Block cnoz).

Blocks CN15 to CN17: These blocks are entered
when an EoT is sensed on any attempt after the first at-
tempt to write an end-of-file. The tape unit address is
placed in the mq. Subroutine cverrt is used to convert
this unit address to a symbolic designation for the unit
and print a message indicating an end-of-tape sensed
during an erase. Subroutine stop is then used to pro-
vide a dead stop halt.

Disk Recovery Routines

Charts cp and cr show the recovery routines used when
errors are encountered using disk. One of four correc-
tive actions is used to recover from an error. Action 1
attempts the same command sequence one additional
time; if the same error occurs the second time SEL- is
entered with the appropriate indication in the sense
indicators.

Action 2 attempts the same command sequence up
to four times. Two seeks are then issued to recalibrate
the arm. The original seek issued by the user is re-
peated and up to four more attempts are made to per-
form the operation. If the same error occurs on the
fourth attempt after the second seek, seL- is entered
with the appropriate indication in the sense indicators.

Action 3 attempts the same command sequence up
to four times. If the same error occurs after the fourth
attempt, SEL- is entered with the appropriate indica-
tion in the sense indicators.

Action 4 issues a seek to move the arm from the ce
track. The original seek requested by the user is re-
issued, and sEL+ is re-entered once to attempt the com-
mand sequence again. If the same error occurs, SEL-
is entered with the appropriate indication in the sense
indicators.

Figure 3 shows the recovery action taken for each
type of error encountered.

Blocks CP01 to CP05: These blocks are entered from
xTRAP when an Unusual End is received during a disk
operation. Bit 35 of the sense indicators is set to 0, and
the redundancy count from urrx, 1 is placed in IR2.
The snspra bits are picked up and masked out as in-
dicated by the the contents of rcrx, 1 which contains
the address of a mask of the bit positions that are to
be ignored. If rcrx, 1 is 0, all the bit positions in
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Type of Error Action | Abbreviations
Invalid sequence 1 I'SEQ
Invalid code 1 I'CDE

P
Format check 1 FRMCK Cf::im
No record found 2 NOREC
Invalid address 4 I'ADR
Response check 3 RSPCK Data
Data compare check 3 DCOMP Check
Parity/cyclic check 3 P/CCK
Access inoperative 1 INOPR E tional
Access not ready 1 NTRDY Cxcedp')t!ono
Disk circuit check 1 DKCRK C;n Llon
Control unit circuit check 1 CUCRK ec

Figure 3. Recovery Actions for Specific Disk Errors

snspTa will be checked. After masking out the unde-
sired bits, the accumulator is checked to determine if
any bits remain. If no bits remain, control transfers to
pEnD2 ( Block cpi6). If any error bits remain, the sense
indicators are saved in puest and the masked snspra
bits are placed into the sense indicators. The present
error bits are compared with the previous error bits in
DUELL; if they are not the same, the accumulator is set
to zero.

Blocks CP0O6 to CP09: The sense indicators are
checked to determine into which category the error
falls. If any of the data check error bits are set, control
transfers to patck (Block cri7) to take Action 3. If
any of the exceptional condition error bits are set,
control transfers to Excnp (Block cp10) to take Action
1. If the proper bit indicating an invalid address is set,
control transfers to Ncapr (Block cro9) to take Action
4. If the bit indicating no record found is set, control
transfers to Norec ( Block cro1) to take Action 2. Error
conditions that are not detected by any of the previous
tests (invalid sequence, invalid code, or format check)
allow control to pass to Excnp (Block cpio) to take
Action 1.

Blocks CP10 and CPI1: This is the entry point when
Action 1 is required. The error indications are checked
to determine if the errors are the same as those ob-
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control transfers to Block cp2o.

Block CPI2: This block is entered whenever the er-
rors found during any corrective action are not the
same as those found on the previous attempt. URrx, 1
isreset to 0.

Blocks CP13 and CP14: The snspta bits are masked
against those requiring any corrective action, and the
result stored in DUELL. DUELL is the location where the
previous error indications are stored.

Blocks CP15 and CP16: The redundancy count in
URRX, 1 is incremented by 1, and the accumulator sign
is set to minus. Subroutine 1ssex is entered to clear out
any error conditions; upon return from this subroutine,
control transfers to Enp13 ( Block ce20).
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Blocks CP17 to CPI9: These blocks are entered to
take Action 3. The mask for the data check bits is
picked up and placed in the mqQ. The accumulator is
tested to determine if the errors are the same as the
last time. If the errors are not the same as the last time,
control transfers to BRlock cpi2 to store the new error
information and issue another seek. If the errors are
the same, m2, which contains the error count, is tested
to determine if there have been four attempts to cor-
rect the same error. If there have been four attempts,
control transfers to puen2 (Block cp21) for an error
message print-out. If there have not been four attempts,
control passes to pueENt (Block cp13) to issue another
seek.

Block CP20: This block is entered whenever Action
1 is required, and the errors are the same as those last
obtained. 1Rr2 is tested to determine if this is the first
error. If this is the first error, control transfers to puEN1
(Block cp13) to issue another seek.

Blocks CP21 to CP23: These blocks are entered
whenever it is necessary to print an on-line error
message. The unit address is converted using sub-
routine syuncv, and stored in the message image. Word
2 of the ucs is tested to determine if this operation is a
read or write operation, and the appropriate message
is added to the error message. The track address is
picked up from words 3 and 4 of the ucs and stored in
the error message.

Blocks CP24 to CP27: The snspra bits are com-
pressed to remove those bits in the word that have no
meaning. These compressed bits are examined one bit
at a time, and a composite error message is built up
containing all the error indications found. Subroutine
PROUT is used to print this message, and the sense
indicators are restored before returning control to the
trap supervisor at pEnp2 ( Block cp16).

Blocks CROI to CROS: This is the entry point to per-
form Action 2. The mask for the bit that indicates no-
record-found is loaded into the MQ. The accumulator is
tested to determine if the errors are the same as those
that occurred on the last attempt. If the errors are
different, control transfers to Block cpi2 for another
seek and an entry into seL+. If the errors are the same,
Ir2 is tested to determine if there have been less than
four errors. With less than four errors, control transfers
to puent1 (Block cpi13) to eventually re-enter seL+. If
the error count is four or greater, 1re is tested to deter-
mine if the count is eight or greater. When such a
count is indicated, control transfers to pue~nz (Block
cp21) for an error message print-out. If the count is less.
than eight, 1r2 is next tested to determine if there are
more than four errors. Because prior tests have deter-
mined there were not less than four errors nor greater



than seven errors, this test will indicate if there are
exactly four or from five to seven errors. If the error
count is from five to seven, control transfers to pUEN1
(Block cr13) to clear out the error indications and
eventually return to seL+. If there were exactly four
errors, the original track address is saved and an illegal
address placed in the ucs. 1R+ is set to zero to cause two
seeks to be issued before reissuing the original seek
requested by the user. Control then transfers to puENT
(Block cri3).

Blocks CR09 to CRI2: This is the entry point to per-
form Action 4, which is required for an invalid address
type of error. The mask for the bit indicating invalid
address is placed in the Mq. The accumulator is tested
to determine if the errors are the same as those that
occurred on the last attempt. If the errors are different,
control transfers to Block cp12 for another seek and an
entry into seL+. If the errors are the same, 2 (which
contains the number of recovery entries into SeL+ as
found in urrx, 1) is tested to determine if the count
equals zero. If the count is zero, control transfers to
puEN1 (Block cpi3) for a return to sen+. If more than
one recovery attempt has been made, 1r+ is set to two
to indicate that another seek is to be issued to re-
calibrate the arm. 1R2 is set to point to the ucs.

Blocks CRI3 and CRI4: Words 3 and 4 of the ucs
are set to minus. The sign of word 3 (minus) indicates
to 10Ex that a seek is requested by the user. The sign
of word 4 (minus) indicates to 10Ex that the track
address is already contained in words 3 and 4 in Bcp.
Therefore, 10ex does not have to convert the binary
address specified by the address in word 4. &+ is saved
and subroutine 1ssx1 is entered to issue one seek.

Blocks CR15 and CRI6: Attention interrupts and
traps are enabled on this one channel, and the main
program loops, waiting for the interrupt.

Blocks CRI7 to CRI9: This is the point at which
control is returned from the save routine after an inter-
rupt. Subroutine paTNs is used to process all attentions
received. The ar flag is turned off by this routine for
each attention received. The desired ar flag is tested to
determine if the proper attention signal was received.
If the desired signal was not received, control transfers
to puENS (Block cris) to enable interrupts again and
wait for the next trap. If the desired ar flag is now off,
IR¢ is reset to the value of “K”. The value of “K” is used
to determine if the proper number of seeks have been
issued in an attempt to recalibrate the arm before re-
issuing the original seek requested by the user.

Blocks CR20 to CR22: 1r+ is tested to determine if the
value of “K” is greater than 4. This would occur after
the second seek is received during an invalid address
recovery. In this case, control transfers to Block cr1s
to reissue the original seek and try the operation again.

If “K” is not greater than 4, 14 is tested to determine
if “K” is equal to 0. “K” would be equal to 0 if the re-
covery attempt is for a no-record-found error. If “K” is
not zero, indicating that the first recalibrate seek has
been issued for a no-record-found recovery, control
transfers to pue1o (Block cres). If “K” is equal to zero,
the original track address is replaced in words 3 and 4
of the ucs.

Block CR23: If “K” is less than 4 and greater than or
equal to 0, it is incremented by 3; and control transfers
to pueEN7 (Block cri3) to eventually issue another seek.

Issue Seek Routines

The issue seek routines will issue one seek for an arm
whose ucs is indicated, or will issue seeks for all arms
on the channel that have their ar flag on and their pr
flag off. The sign of word 4 of the ucs indicates to the
routine the status of the track address contained in the
ucs. If the sign of word 4 is +, the binary number con-
tained in the address of word 4 is converted to Bcp to
form the track address. If the sign is —, the routine con-
siders that the track address has already been con-
verted to Bcp and appears in words 3 and 4 of the ucs.
Upon exit from the routine, the sign of ucs word 4 will
always be reset to +.

ISSK1 — Issue One Seek Routine

Block CS01: This is the entry point for one seek. 1r1
is saved, the stcx instruction is picked up from the stcx
table, and 1Rr1 is set to 1.

ISSEK — Issue Multiple Seeks Routine

Blocks CS02 to CS05: This is the entry point if the
user desires to issue seeks for all arms with their Ar
flag on and »r flag off. 1r2 and 1Rt are saved; IRt is set
to the location of the channel program, which is in the
accumulator at this time for an 1ssk1 entry. The accu-
mulator is tested to determine if the entry is from 1ssk1
or 1ssex. If the accumulator is plus, the entry is from
1ssk1 and control transfers to 1sst (Block csos). If the
accumulator is minus, the entry is from Issex. IRr1 is
saved, and 1Rr? is set to point to the first disk ucs for this
channel. 1r+ is set to the location of the channel pro-
gram, and IR1 to the number of arms on the channel.

Blocks CS06 to CS11: The seek request flag, aF, and
the seek issued flag, pr, are picked up from word 3 of
the ucs for both the 1ssx1 and 1ssEx routines.

These flags are tested for the following condition:
AF ON, and prF oFF. If this exact condition is not met,
control transfers to 1ssk (Block cs15). If this condition
is met, word 4 of the ucs is picked up. The sign of
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word 4 is tested to determine if the track address con-

tained in this ucs is already converted to scp. If the

sign is 1, indicating that the address is already in Bcp,
control transfers to 1ss3 ( Block cs12). If the address has
to be converted, subroutine BcvbEC is used to perform
the conversion, and the resulting Bcp address is stored
in words 3 and 4 of the ucs. The two high-order char-
acters are placed in word 3 and the two low-order
characters are placed in word 4.

Blocks CSI2 to CS14: Word 4 of the ucs is set to
plus, and 1R is saved. A crL instruction with its address
set to the location of word 3 of the ucs is generated,
and placed in the channel sequence. The pr flag is
turned on.

Blocks CSI15 to CS18: 1Rt is tested to determine if
there are any more vcs’s to check. If there are more
uce’s to be checked, (as on an 1ssex entry), control
transfers to 1ss1 (Block cso6) to check the ar and pr
flags of this ucs. Otherwise, the wrr instruction is
placed into the channel sequence as the last instruc-
tion. 1R1 is restored, and the desired spcx (store diag-
nostic channel) instruction is placed in 1ss7. The desired
sTcx instruction is placed in the rcHx table.

Blocks CS19 to CS24: The rcHx instruction is exe-
cuted, and the Tcox instruction in the Tcox table is set
to return to this routine. The Tcox instruction is exe-
cuted to determine when the channel completes its
operation. When the operation is complete, the spcx
instruction is performed to store the results of this
operation in 1ssEH. The contents of isseH are picked
up and the bits indicating an unusual end condition
are extracted from this word. The accumulator is then
tested to determine if there was an unusual end on the
last seek operation. If there was an unusual end, con-
trol transfers to 1ss8 (Block cs25). Otherwise, 1r2 and
IRt are restored and control returns to the calling pro-
gram via 1, 4.

Blocks ©S25 to €S528: Cn an unusual end, the old
setting of the enable switch, ENBsw, is saved in 1SSEH
temporarily, and ENBsw is set. Subroutine prouT is used
to print an on-line message indicating an unusual end
during a seek. Subroutine pause then provides a tem-
porary stop to allow for operator intervention. When
the operator depresses sTarT, the original setting of
Exssw is restored. Control returns to 1ss6 ( Block cs19)
to attempt the command sequence again.

Machine Pause and Stop Routines

Chart cr shows the two routines in 10X used to pro-
vide a temporary stop for operator action, and a dead
stop from which there is no normal recovery. Sub-
routine PAUSE has two entry points: one for each of two
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and after the temporary stop is received. Subroutine
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STOP prints one on-line message indicating that the pro-
gram cannot proceed, and transfers to a “halt-transfer”

instruction which transfers to its own location.

PAUSE/PAWS Routines
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This is the entry point labeled rauszs.
A message will be printed which accompanies a request
for operator intervention. Traps are disabled, and the
entry switch is set to provide the desired message
print-out.

Blocks CT02 to CTO06: This is the entry point labeled
PAWS. A message will be printed which accompanies a
notice to the operator of some difficulty that might re-
quire termination of the program. The operator gen-
erally can either ignore the problem and continue with
the program or delete the job. Traps are disabled, 4 is
saved, and the setting of the enable switch @&NBsW»
is saved. (Disabling traps is redundant if the entry was
at PAUSE, but is provided at both entries to prevent a
trap from interrupting the sequence once it has
started ). ExBsw is cleared to prevent the trap super-
visor from enabling traps when the print-out is com-
pleted. The entry switch, pstsw, is tested to determine
which entry was used. The address of the desired mes-
sage is placed in the prouT calling sequence and sub-
routine ProuT is used to print this message on-line. A
“halt-proceed” causes a temporary program stop to
allow the operator to check what has been printed and
take any action that might be indicated.

Blocks CT07 to CT10: When the operator depresses
START, subroutine PROUT is used to print the second line
of the message. The original setting of ENBsw and
1R+ are restored. The entry switch, psTsw, is cleared and
ExBsw is tested to determine if traps should be enabled
upon exit from this subroutine. If ENBsw is zero, TRPsW
is tested. If TResw is also zero, traps are enabled. If
TRPSW is not zero or if ENBSW is not zero, traps are not
enabled. Control exits to the calling program via 1, 4.

STOP Routine
Bln/\lco f"l"11 to T4, !\{S ig f]'ze

CT14: entry for the sTop
routine, which is used to provide a halt from which
there is no normal recovery. Traps are disabled, R4 is
saved, and the enable switch, ENBsw, is set. Subroutine
PROUT is used to print the on-line message cannor
PROCEED.

After returning from subroutine PROUT, ENBSW is
cleared, 1R is restored and control transfers to a “halt-
transfer” instruction which will retain control each time
sTaRT is depressed. The only recovery from this halt
would be to manually transfer to one of the locations
in the nucleus that would restart the program. One
typical use would be to manually transfer to location
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1Bsys after completion of the dump.



TEST — File Validity Test Subroutine

Subroutine TEST, shown on Chart cu, is used to test the
validity of a file specified in an actv or NpsiL calling
sequence. The address of the ucs specified is checked
to determine if it lies within the range of the valid ad-
dresses. If the ucs address specified is valid, control
returns to either AcTv+1 or NpseL+ 1. If the unit specified
was invalid, the address of the reference is converted to
Bep and printed on-line with a message indicating an
illegal unit reference. Subroutine stop provides a dead
stop halt, because this is a condition from which there
is no normal recovery.

Blocks CUOI to CUO4: Traps are disabled and 1 is
saved on entry to this subroutine. The address of the
ucs is picked up from the file reference in the calling
sequence, and placed in 1R1. 1r1 is then compared with
the upper and lower limits of the valid ucs addresses
to determine if the specified ucs lies within this range.
If the vcs address is not within this range, control
transfers to TsT1 (Block cuos).

Blocks CUO5 to CUO7: If a valid ucs address is in-
dicated, the availability flag in word 1 of the vcs is
tested to determine if the unit is available. If the unit
is not available, control transfers to TsT1 (Block cuos).
If the unit is available, the exit address is calculated
using the value set in R4 by the original transfer to
ACTV Or NDSEL. IR1 is restored and control returns to
either AcTv+1 or NDSEL+1, as determined earlier.

Blocks CU08 to CU13: The effective address of 1, 4
is calculated using the value of 1r4 as set by the original
transfer to acrv or NpseL. This address is then con-
verted to Bcp using subroutine Bcps, and stored into
the error message. ENBsW is set, and subroutine MwWR
is used to print an on-line message indicating an illegal
unit reference at the location determined. (Mwr is
another entry label which provides the entry to sub-
routine PROUT.) Subroutine sTop provides a dead stop,
because the error indicated would not normally allow
the program to continue to completion. The operator at
this time might be instructed to transfer to location 115
to provide a dump of the program. The dump program
would return control to 1Bsys after completion of the
dump to enable the next job to be processed.

Perform SNS and Form Disk Order Subroutines

The paTNs routine on Chart cv is used to perform an
sNs on a particular channel. 1R1 contains the comple-
ment of the channel number minus one on entry to the
routine. The subroutine will check the attention bits
received by the sns routine, and turn off both the ar

and pr flags for all arms which received an attention
bit.

The FpamT routine on Chart cv is used to form a
disk address and generate the disk order to locate this
address. The calling sequence for the routine is shown
on the chart along with the values required in 1+ and
the M at entry time. The results at exit are also shown
on the chart in the same block.

DATNS — Perform SNS Routine

Blocks CV0I to CV09: 1r4 is saved to be used in re-
turning to the calling program. 1R is set to twice the
value in 181, to be used in locating the channel interrupt
cell. The channel interrupt cell is set to transfer to the
second entry point in the channel sense program. The
proper stcx instruction is executed for this channel to
start the sNs operation. The Tcox instruction is set
to return to this routine, and then executed. When the
channel is no longer busy, the channel interrupt cell is
restored, and the attention bits that were received are
packed and placed in the high-order position of the MQ.
IR2 is set to point to the first disk vcs for this channel,
and 1R4 is set to the number of arms attached to this
channel.

Blocks CV10 to CV13: Each attention bit is checked
individually. If an attention signal was received, the AF
and pr flags are turned off for that ucs. After the last
bit is tested, 1r4 is restored and control returns to the
calling program via 1, 4.

FDAMT — Form Disk Order Routine

Blocks CV14 to CV20: This is the entry point for the
FpaMT routine. The last four characters in the first
word of the calling sequence are masked off in the call-
ing sequence itself. The first two characters in the mQ
are shifted off which leaves the Bcp track address in the
high-order positions of the M. The unit address is
picked up from word 1 of the uce and placed in the
accumulator address.

The access and module are shifted into the mQ. The
interface number is masked off and added to word 1 of
the calling sequence. The access is shifted back into
the accumulator, and zone bits are added to the module
designation before shifting the access back into the
MQ. The M@ now contains the Bcp representation for
AMTTTT.

Blocks CV21 to CV26: A cro instruction is executed
to convert all Bcp zeros to 12. The 12 is the con-
figuration required in the channel for a zero. The ad-
dress of the second word of the disk order is calculated
and placed in the instruction which will store this part
of the order. All except the first two characters of the
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original disk order are masked out. The characters
denoting AMTT are shifted into the accumulator and
added to the first two characters in the first word of the
order. The two last characters of the track address are
shifted into the accumulator, and combined with the
characters denoting Rrox in the cailing sequence. This
result is stored in the second word of the disk order.
The character shown as “X” will appear in the second
word of the disk order but is ignored by the channel.
Control returns to the calling program via 3, 2.

On-Line Print, Punch, and CVPRT Routines

Chart cw shows the routine used to print a line or
punch a card on-line. In addition, this chart shows one
of the smaller routines used by prouT and the cverr
routine used to print an error message concerning a
particular tape unit.

Subroutine ProUT causes an immediate print-out of
the desired on-line message before returning to the call-
ing program. If the printer channel is active, the sub-
routine will wait for the trap on this channel only, and
then print the message without processing the prior
trap. After the message has been printed, the original
trap will be processed.

Subroutine cvPRT generates a PROUT calling sequence
for a desired message print-out. The tape number in
the left half of the MQ is converted to its symbolic form
and the phrase TapPE xx is appended to the error mes-
sage. Subroutine prout is used to print the completed
message.

FRSW1, FRsw2, and FRsw3 are switches used for com-
munication between the prouT subroutine and xTRAP.
They indicate that the prouT routine is to be completed
prior to processing a trap, and that there are one or
more traps to be processed before returning to the
original program that called the prout subroutine.
There are four cases where the PROUT subroutine may

]'\n nsad u'nf-l\ some conficuration of channel A and

[ i1 68 Atk SULLT LULguiaain Ua LaigaiiaCs A sal

another channel either active or trapped.

Case A consists of an entry to ProuT with channel A
dormant. Traps are disabled on entry to the routine,
so it does not matter if any other channel is active. The
PROUT request is processed and control returns to the
calling program after enabling the traps that had been
disabled.

Case B consists of an entry to prouT with channel A
active and also trapped. This situation is handled in
exactly the same manner as case A.

Case C consists of an entry to prouT under the fol-
lowing conditions: (1) channel A active and not

&rnnpnﬂ nd /‘7\ no othar channal trannad roow ic
trapped 181 Trapp

angc 3834

set and traps are enab]ed on channel A only. The pro-
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gram then waits for the trap on channel A. When this

trap is received, the channel information is saved in

acomm, and the prouTt request is processed before
completing the processing of the channel A trap. After
the PrROUT request has been processed, FrRsws is set and
control returns to the save routine to complete the
processing of the trap which was forced on channel A.
After processing the trap, Frswi is cleared and because
FRSW?2 is not set, FrRsw3 is also cleared. Control returns
to PROUT so that PROUT may return to the program that
originally made the prouT request.

Case D consists of an entry to prout with channel A
active and another channel trapped. ¥rsw1 is set and
traps are enabled on channel A only. The program then
waits for the trap on channel A. When this trap is re-
ceived, the channel information is saved in acomm,
and the PrOUT request is processed before completing
the processing of the channel A trap. After the prouT
request has been processed, FRsw2 is set and the sub-
routine exits to complete processing of the original
channel trap (not channel A). When exiting from
XTRAP at the completion of the original trap, Frswi is
cleared, and because FrRsw?2 is not zero, control returns
to XTRAP to process the channel A trap that had to be
forced. xtraP will now use the information that was
saved in Acomm at the time the trap was forced. At
the completion of this trap processing, Frswz is cleared,
and the normal exit from xTRAP in out will be taken.

(PROUT and (PUNCH Routines

Block CW01: This is the entry point for the pPuncu
routine. Traps are disabled and the punch switch,
PUNSW, is set,

Blocks CW02 to CW07: This is the entry point for
the ProuT routine. Traps are disabled, and the exit
address is computed using the value in m+ and the
value contained in the first word of the calling se-
quence. The exit address is stored as the regular exit
address if Frsw3 is zero. If FRsw3 is not zero, indicating
that there is another on-line message to be printed, the
original setting of the exit address will not be changed.
The value of m2 will also be saved in the proper exit
location as indicated by FrRsws. Ir2 is then set to the
number of calling sequence words as indicated in the
first word of the calling sequence. ¥rsw1 is tested to
determine if it is necessary to wait for a trap on the
printer channel before starting the message print-out.
If it is not necessary to wait for a trap, control transfers
to Block cwiz. If it is necessary to wait for a trap, the
channel activity cell, caxac, is tested to determine if
there is any activity on the printer channel. If there

ie no pregent actvity on this channel, control trandfers

to Block cwiz. If there is activity, the contents of TrRPsW



are compared with cuxac to determine if the printer
channel is the channel that is trapped. If the printer
channel is the channe] that is trapped, control transfers
to Block cwiz.

Blocks CW08 to CW10: If the printer channel is not
the channel that is trapped but is active at this time,
FRSW1 is set and traps are enabled on the printer chan-
nel only. The main program waits for the channel trap.
When the trap routine save is entered following a trap,
FRsW1 is tested; because it is now not zero, control will
return to the PROUT subroutine without processing the
data channel trap.

Block CW11: This is the point at which control is
returned from the save routine when it finds FrRsW1 not
zero. The printer channel information is temporarily
saved in AcoMM.

Block CW12: This block is entered after a trap on
the printer channel or whenever it was not necessary
to force a trap on the printer channel. The accumula-
tor is cleared.

Blocks CW13 and CW14: Subroutine sprr is used to
generate the desired spr or spu instruction. Upon exit
from this subroutine the accumulator will contain the
desired instruction if the spr specified in the calling
sequence was not zero.

The accumulator is zero if no spr was specified in
the calling sequence. The channel is tested to deter-
mine if the channel is busy. While the channel is busy,
control remains in this test.

Block CW15: When the channel becomes not busy;
one calling sequence word is picked up from the call-
ing program. m2 will cause this instruction to step to
each successive word as it is required.

Blocks CW16 and CW17: Subroutine Bcouc is used
to convert the Bcp image specified to the line or card
image form. There are two returns from this subroutine.
The return at 1, 4 indicates that the line image is not
full, and the return at 2, 4 indicates that the line has
been completed. If the return is made to 1, 4, me is
tested to determine if all calling sequence words have
been converted. If all have not been converted, con-
trol returns to Block cwis to pick up another calling
sequence word.

Blocks CW18 to CW21: When the return from BcpHC
is made to 2, 4 or the last calling sequence word has
been converted, the print indicator, PRINT, is cleared.
PRINT is used by subroutine BcpHC to indicate the col-
umn where the next portion of the image is to start.
When PRINT is cleared on an entry to BcpHC, that sub-
routine clears the print image, and resets its counters
to start on a new line. After PRINT is cleared, the punsw
is tested to determine if the entry was to ProUT or
pUNCH. Either the printer or punch is selected for
writing as determined by the results of this test. The

location of the spr instruction is tested to determine if
an spR instruction is required for this line of print. If
this location is zero, it is skipped. If this location is not
zero, the instruction will be executed. ( Subroutine sprT
places the desired instruction in the spr location.) The
image is printed or punched as required, and 12 is
tested to determine if there are any more calling se-
quence words in the list. If there are more in the list,
control transfers to prr1 (Block cwi3) to set up the
next spr instruction and convert the next line.

Blocks CW22 to CW25: When the list of calling
sequence words is completed, subroutine sprt is used
to set up the last spr instruction one more time. Upon
return from sprt, the accumulator is tested to deter-
mine if an sPr instruction was requested. If none was
requested, control transfers to Block cwie. Otherwise,
PUNsW is tested again, and either the printer or punch
reselected as determined by the setting of punsw. The
SPR instruction is executed, and the channel is tested to
cause a loop until the channel is not busy.

Blocks CW26 to CW29: punsw is cleared to indicate
that future entries to this subroutine will be considered
entries to ProUT unless they enter at (PuNcH and set
PUNsW. FRsw1 is tested to determine if there might have
been traps forced on the printer channel at the begin-
ning of this subroutine. If FrRsw1 is zero (no forced
trap), control transfers to prrx2 (Block cw32), to set up
the exit to the calling program. If Frsw1 is not zero,
TRPsW is tested to determine if the subroutine is being
used during trap time. If TResw is not zero, indicating
trap time, control transfers to Block cw3o to set up the
proper exit. During non-trap time, FRsW3 is set, and
control transfers to save: { Block cco3) to complete the
processing of the printer channel trap which had been
previously interrupted.

Blocks CW30 and CW3I: During trap time, FRSW3
is tested to determine if there is another on-line mes-
sage waiting to be printed. If Frsw3 is not zero, indi-
cating another message is waiting, control transfers
to prrax (Block cws1), to set up the exit to the calling
program. If no additional message is waiting, FRsw2
is set.

Blocks CW32 and CW33: 12 is restored, and trap
status is restored to the condition it was when the sub-
routine was originally entered. Control transfers to the
calling program at the point immediately after the last
word of the calling sequence N +2, 4.

Block CW34: If there is an on-line message waiting
to be printed, 1r2 is restored, and control transfers to
the main routine which called prout. In this case,
traps would not be restored since this use of prouT is
during a time when traps should not be enabled. The
return is to the location immediately after the last
word of the calling sequence (N+2, 4).

I0EX 73



Blocks CW35 to CW39: This is the sprt subroutine
used by prouT. It is entered with the calling sequence
word in the accumulator. The location ser is cleared to
remove the old instruction. The accumulator is shifted

right to move the Bcp image location and word count
o anoy latar ond loava tha Aesired SPR COde

out of the mt
SuUt Or Ui atlumuaalr, ang 8ave Uit G

right adjusted. The accumulator is tested to determine
if any spr code was requested. If none was requested,
control exits to the prouT subroutine via 1, 4. If some
sPR code is present, PUNsW is tested to determine if the
resulting code is to be used for the printer or punch.
As a result of this test, the basic sense instruction is
added to the specific code to produce the desired sense
instruction for that particular unit. The instruction thus
generated is stored in the spr location to be executed
when necessary.

~1

M

{CVPRT Routfine

Blocks CW40 to CW44: This is the cverr subroutine
nsed to print a tape error message on-line. Tt is entered
with the tape unit address in the left half of the mo.
IR4 is saved, and the prouT calling sequence is gener-
ated. Subroutine syuncv is used to convert the tape
address to the symbolic form of channel/unit (ie., A1,
B4, CO, H4; RDA, PUG, PRE, RDH, PUF; CD00/0, AD00/1, BD00/1,
HD00/1, DD00/0, EF00/1. This symbolic form is stored in
the message image following the word unrr. The mes-
sage is printed along with the message indicated in the
cverr calling sequence by subroutine prouT. At the
completion of subroutine ProuUT, R4 is restored, and
control returns to the calling program via 2, 4.
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% MORE THAN *
* ERRORS *
* =
* *

N

Xe oo v e %

06
EEERAF2ERARRRERRE
*

*
* SET 1R2 *
%= TO POINT »
* To ucs *
»* *
ARSI 2SS )

Xe o e

07
ERARRGOEAREERN AR
SAVE PRESENT *
TTTT anNC PUT -

AN TLLEGAL *
ONE IN uCB *
»
*

R EL TR

HEEEERRB AR ERA RN

Xeoswa

o8
EERERHOER AR SR RRRS
*

*
* SET_IR4 *
- TO ZERO =
* *
* *
* *

L T Ty e Ty

o
[EXACTLY
4 ERRORS)

seses

.

trs e sttt e

.
.

.
.
-
.
.

eX*({1,Ee
*

NGADR 09
EREERATHERRAERRER

* *
* PICKUP MASK #*
%* FOR INVALID #
* ADDRLSS BIT *
* »
* *

EREERERERRERARR

B3
* SAM

- 10

KXo oo
m

L]
* ERRORS AS * NO

® LAST ATTEMPT Feescesss
» * X

% 'Y
* *

»

«YES

-

x
C3 * = 11
- »

*  URRX,1 * YES

* ZERO *
- »*

xe s e

12
RERRRDIHRERERERRR
» *

* SET IR4 TO 2 *
* POINT IR2 *
* TO UCB »*
* *
EEEREARAERREL N SRR

Xeee e

DUEN7 13
EEAREETEAXNERES DR
* SET UCB WORDS *
* & AND 3 MINUS *

i SAVL IR4 -
AEREERERERRRRERRR

X s s

14
FRRRRFIRRRAARERER

*#ISSK1 CSA2*
[ I S T S

* 1SSVE b

* ONE *

* SEEK

ERRRNRREERER R RN
.

.

-
DUENS X 15
EREEAGIRERRRERERR
* ENABLE »

* ATTENTION -

*INTERRUPTS AND *Xeoeocseescsneans

* TRAPS ON THIS #*

*  ONE CHANNEL #

ERAREERERERRBEARN
-

eXesssosssesee

X
H3 *= * 16
* *
* WAIT FOR =
*  ATTENTION
* INTERRUPT #
* *

* -
»

INTERRUPT TRANSFERS
CONTROL TO —SAVE-
WHICH RETURNS TO
=DUEN9-,BLOCK AS

Chart CR. DKRCYV, disk recovery routine, Sheet 2

AF FLAG)%*Xeoses
*

oo

T

*CP *

% B3#
* *
=

cess

xx®%% DUENL
*CP 4

R

seeeseen

.
.
.
.
.
.
.
.
.
.
.
.
.

.
-
-
.
.
.

ENTRY FROM

SAVE

AFTER ATTENTION

INTERRUP

T

AREEE
*AS ®
- *

e n

DUEN9 X 17
REREBASHER R ERERR
#DATNS CVAL®
EEE B B B T B s
*  PROCESS ALL *
» ATTENT IONS *
*  RECEIVED *
EEAZ ISR S

.
X
85 * * 18
* *
YES *IS AF FLAG *
esecesscsssscsana STILL *
* ON *
* *
* *
*
+NO
DUEX4 x 19
REXERCSEERERERERE
* *
* RESTORE *
* IR4 TO *
* VALUE OF —-K- *
* *
EHEEERERRERERRE R AR
.
.
.
.
.
.
X
DS * * 20
* *
YES * IS *K' *
eescceoed GREATER *
% THAN 4 *
ErwEn * *
*CP * » *
* E3% *
= «NO
* -
.
X
ES # = 21
* »
* IS 'K -
. * EQUAL
. * TO ©
. * ®
. * *
.
. «YES
. .
. .
. X 22
- AEEEEFSHERRERREE RS
. * »
. e RESTORE ®
- * ORIGINAL *
. * TTTT IN UCB *
. * *
- ERFREERERERERE RN
. -
. .
- -
. DUE10 X 23
. EEEERGSERER R B RERR
. = *
- * INCREASE *
sssesveeh COUNTER
* BY 3 b
* -
REREEREEEETEEEERER

*Xeow

R

tes e e

IOEX
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cs

MULTIPLE SEZKS

Chart CS. ISSEK and ISSK1, Issue seek routines
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ENTRY FCR

sssssaeX®

Esew
L]

" F2 FeaeeX®
- » *

EreT

RNy

rnnn
A2 =
» *
* %

xe e x

ISSK1 o1
REEREACERREARRABER
* savz 121

»
*GET STCX INSTR
E]

TO 1t

R

* SEY IR

ruzEazux

Xees s

ISSEK 02
EERERBO2XXARXERERR
* SAVE

* IR2 ANC IRas
SEY IR4 TO
* LOCATICN OF
*CHANNEL PROGRAM#*
HEXEREARRAER RN

EEE R

.
X
c2 * * 03
-
* 1SSkl *
ENTRY *
®
- .
* *
«NO
.
X 04
ERRERDO2AX XA RREERR
*  SAVE IR1 »

¥ SET IR2 TO *
*LOCATION OF 1ST#*
* DISK UCE FOR &
® THIS CHANNEL *
FAEFRREREARBER RN

05
EREBRCO2ARSAARRRER
*  SET IR4 TO »
®* LOCATICN OF =
*CHANNEL PROGRAM®
#SET [R1 TO NO. *
®*ARMS ON CHANNEL *
RERRRRARESAIRRREEN

Xe a0

ISst 06
RREREFABIREREERR
*

*

» PICKUP »*

AF _ANC PF *

FROWM *

*  UCB WORD 3 *

HEERERAERARR R C N
.

X
*

ENTRY FOR
ONE SEEK

.
.
.
x
*

DI R I R R R R R R R N N N I I R I N R S S S S S S S R T

*
* PICKUP *
UCB_WORD 4 *
(TTTT) *

*

xe 88

10
ERRRRCIERRRRERNER
* *

* CONVERT *
*  BINARY TTTYT *
* T0 BCD »
- *
EERREFERERTRERRNN
.

EERERDIAREBERRREN
#PUT 2 HI ORDER *
* CHARACTERS IN *
*UCB WORD 3 AND *
*#2 LOW ORDER IN *

*

* WORD
ARERERRERRRERERRR

Xe o un

1SS3 12
EEERBEIREREAMENEN

*SET UCB WORD 4 *

* TO PLUS *
* *Xa
* SAVE [R2 *
* L]

EEBERRSERRNA RN

Xe ot o0

1
ERESRFTERBRRRE R

* *l

- GENERATE

* CONTROL INSTR *
* AND STORE IN *
- CHANNEL e
* SEQUENCE *
*

AEFREEREBERERREN

xs 8000

14
EERRAGIRNE TR RERE S
» *

* TURN *

* PF *ena
b ON

* *
ERERRRARERER RSN

-
.
.
.
-
-
.
.
.

resw

Aa

LR
o

rrEE
.

.
1S5K X

A4 ®* = 1S
* ANy ®

*
o eX¥®
. * BLOCKS
- * 70 DO =
: T
. «NO
. .
. b3 16
. ERRERBAR R ERREERE
. . *
. *PUT WTR INSTR. #*
. a IN CHANNEL -
- = SEQUENCE -
. . -
ERERARRERERLER RS
. .
. .
. .
. ISSX1 x 17
. EERERECLEARRMEERRE
. * RESTORE IR1 *
» -
. *  SETUP SDCX  ®
. e INSTR IN *
. - 1Ss7 *
. ARRAFEAIRERRRR RN
. .
. .
.
- X 18
. ARRBADLIERNRREENER
. - =
. » MOVE STCX e
. * T0 *
. * RCHX *
. * »
. ERARAAERARRRIERRR
.
-
- .
. S6 X 1
. ERECARRRNIBES
. -
. -
. * XEC RCHX
. »
.
. .
. .
. .
. .
x

-
.
.
-
.
.
.

20
ABERRFLEREIIRARRR

- *
» »
* SETUP TCOX  *
» -
- »
RERRRERBEFERREZRES

-
.
-

eXseansssanss

X
G4 = % 21
* 1
*-XEC TCOX—

* IS CHANNEL
= susy »
- *

Xeses e n

[ss7 22
ERRHAR AR RN
*

ax

»
* SDCX
-

- *
RERBRABRE RN

WX e s o

J& #* 23
- -
*  UNUSUAL *
END
*
* »

Mo oo

I1ssx2 24
AREEECLARERBREREE

- *
- RESTORE -
% JR2 AND IR4 #
L] *
* *
* *

FEREAERRRRERERY

.
- YESe
-

* MORE YES
UNIT CONTROL %¥oeceX® F2 *
* * *

*Xeovosons
-

FrosesesaX®
*

EE 2 )

*

Xy

. 28
FERRAFSHER R RS R BE
- »*

* RESTORE *
* ENBSW *
* *
* -
* *

EEERBEREBARRE N,
X

-

- 7
{Qliig5§i§i*l}n§&
*PAUSE CTAZ*
R R it ot T et
* OPERATOR -
- ACTION -

b PAUSE
L

e e e x

- 26
AAARRHSH R AR

*PROUT cwBl*
R W B W W B -
* RINT -
* UNUSUAL END *

- ON SEEK *
L e 22
X
.

.

1558 . 25
ARRFGJSORNARGRRAT

o SAVE QLD
3

SET ENBSwW

*
ENBSW *
IN ISSEH AND #
*
* -
SERERRARRSERERRRD



PA

Pa

pa

X3 TS
*82 *
» *

]

USE
OPERATOR ACTION PA

wS
PRESS START TO CON

USE
ACTION COMPLETED

AWS
CONDITION IGNORED

J1 * 09
= *
NO ® 1s *
P | TRPSW
*  ZERO *
* *
P
+YES
o
X 1
FEARBCFRBERRE RN
*
ENABLE
TRAPS

ERARBERABRA NN AR

*
eeccessescesceseeX® SAVE IR4 AND
* ENBSW

USEesee

TINVE

5
YES

*Xesssvese

0
»
-

»
*
=
-
»

EEEER
LY V-3
* »*
x =
*
-

.
PAUSE X o1
FEERRARE AR AR AR

* DISASLE TRAPS *
* *

- SET *
% ENTRY SWITCH *
*FQOR PAUSE ENTRY#®
FEERERRERRIREBRERR

K

PAWS X 02
EERERQOHEARR R AR
* DISABLE TRAPS #*

*
*
*
* CONDITION *
REXBERRERAREREET R

.

.

.

X 03
ERRERCO2ERRBERRERR
* -
*

#* CLEAR ENBSW %
* =
* *
HREFERERERERERERN

.

.

.

X 04

FEERRD2EAFERREARE
# SETUP MESSAGE #
* CALL ING *
* SEQUENCES *
* FOR PRCPER -
* MESSAGE *
EEREEETAEE AT R
.

.

X 0S5
ERREBE2ERRERRRREE
*PROUT CwB1#*
T e e Y
* PRINT *
* MESSAGE *
* LINE 1 *

FEERERRRAAR R LT RN

Xoes e 00

06
ERERFEERAAER R

* *
* HALT/PROCEED #
* -

EEEAERRRAEARR R

.

.

X 07
BEEREG2RERAAER LR
*PROUT cwBl¥*
ERE Bl 28 S T RS EE 2N 3
* PRINT -
* MESSAGE »
* L 2 -

INE
REERREERAAARERRER

Xe oo

8
EREERHOEAAEREEARE
* RESTORE ENBSW *
- AND IR& *
* *
* CLEAR -
* ENTRY SwITCH #
AARERRREAAERSRAES

AXe s e v

J2
* *
- 1s *
* ENBSwW *
- ZERC *
»

* -

*
«NO
X
sesan 1,4
L] *
* -

Chart CT. PAUSE/PAWS and STOP routines
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AL *
»* *

e b e w

sTOP 1
REEEREALFEEERBRER

1
=
* -
* DISABLE TRAPS *
- SAVE IR4 *
* SET ENBSwW *
- *
ARRXEERE R LR SN
.

.

X 12
AERRECLEERRRRE AN
*PROUT CwB1#*
LR B L B Bt S B e
®*PRINT *
b CANNOT bl
- PROCEED -

AEEBRARERRRRAE RN

Xe o000

13
ARERECLEFRERRE XN
» *
*# CLEAR ENBSW '*
x *
* RESTORE IR4 *
* *
.

AEEREREEARERRRER

Xesoose

MR

STOPD 14
EERRDLEEERRREES

* *
* HALT/TRANSFER *.
* »

AABEFEAXRRERE RN

.
-

ICEX
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cuU

ACTV OR NDSEL

nnan
A2 %
=
L3R ]
)
ENTERED FROM o
.
TEST X 01
FREERAZERARBER NS
- -
* DISABLE *
* TRAPS »
- -
- *

ceseX¥®

ERRARRRERERBHERER
-

X 02
FRERRPRERRRARE RN
L3 »

SAYE IR}

LA R R ]

»
-
»
»

RESRARSRRAER RN

-
.
-
.

572 03

ERUARC2RRRRERRE R

- *

# ADDRESS OF 2

# UCB WORD 1 el

ki TO IR1 *

= *

BRVEFEAERAE RN

AXe e b e

02 - 04
- »

= VALID %
* UCW ADCRESS
- »*

- -
- -
*
«NO
.
.
TST1 o8
ARBREC2XX AR ARBERR
» COMPUTE .
®  EFFECTIVE =
. ADDRESS
- OF 1.4
- -
I2 22222222222 2223
.
.
.
b3 09
[IYI TR TRT Y T
*8CDS *
LEE Ot 2 B B Bt I 2L )
CONVERT -
cI

*S OCTAL GITS *
»* To .

ERARRERAERARR RN

Xe eeoos

10
ERRBRG2HARRAREREE
- »
* STORE »
= ICD IMAGE *
® INTO MESSAGE *
* »
L *

FERRRRERERB RN

.

X 11
EZ T PTITET T LYY T
* *
» SEY =
. ENBSW *
- »
* *
BERTREERRARBRERER

.

.

.

.

.

.

X 12
FRERRJORRAARTRRRR
*MWR cwais
LS 2N SN B FE 2 L 2

L PRINT »

* ILLEGAL UNIT =

* REFERENCE e

EX TR Y FT T Ty Ty
.

.

.

-

.

.

X 13
RERBAK2ERRRSRERRN
*5TYOP CTA4*
Lt s L et D AT =Y 3
* DEAC *
* STOR *

*
L L T YR T

Chart CU. TEST routine
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LLEEET TR L
3

E3
-

#oeavvccsssccssense

AXr oo e e

- 05
»

S UNIT +

*
»

+ 1
AVAILABLE *
- -

*
*

.
«YES

.

xe e

06
ERERAFIERBNRERRES
- *

L COMPUTE »
L EXIT »
. ADDRESS i
- -
* -

SRRERRRABRERERS

.

e s ane

o7
RERRRGIRERNERR S
* -

-
-
*
*
*

RESTORE
IR1

REERBEBRCHSRRRS

-
*
»
*
*

X
wEEE® EXIT

*

-

*
*

T0
* ACTV+i OR NDSEL+1
*
-



cv

EERER REEEE
#A1 * #A3 =
* * ® *
* % * &
* *
. .
- .
. .
DATNS X 01 FDAMT X 14
EESRRA]HRERRRERER SERRFAJHEERERERER
%  SAVE IR& * * *
* * *MASK OFF —RROX—#
*SET IR2 TO USE # * IN CALLING ®
# "IN LOCATING = ®  SEQUENCE .
*INTERRUPT CELL #* * * .
ERERERERRERERERES EEREEFFRAEBRRRERRRER » *
. . * #CALLING SEQUENCE -
. - - *
. - *  TSX  FDAMT -
. . = BCI 1, 00RROX *
. . * ORDERT *
. - * (RE URN) »
x 02 x 15 * *
SERRE[ | FRERBEERER B3 - EXERE
# RESET CHANNEL # * - = *
*#INTERRUPT CELL # * SHIFT EXCESS # #* =ENTRY »
SFOR_SNS ROUTINE® *BITS OFF —TTTT-# # »
®  TRANSFER = IN MQ * % RR RECORD IDENTIFIER *
- . * =% X SMS STATUS - INTERFACE NUMBER *
RERFEFERERERER RN EREREBERRARERRERDE ORDER LOC.OF ORDER TO BE SET UP (T=0/1) #
. - * IRa -L(UCB) *
. . *  MQ XXTTTT (BCD TRACK ADDRESS) *
. . » *
. . ean .
. . = *
. . * *EXIT *
03 x 16 * -
EREC]HREERRNR SERRRCIBRRREXERER ¥ X SMS STATUS + INTERFACE NUMBER -
* * % % | (ORDER} ZZAMTT *
- * * UNIT ADDRESS * * L (ORI ERM) TTRROX *
# XEC STCX,1 # *FROM UCB WORD 1% * *
» * 3TO ACCUMULATOR * * »
» * ADDRESS . = *
ERERBAERTRERERER .'i‘illi*‘*‘ll"'l - a=X= IN THE 2ND QRDER WORD »
. - . * HAS NO EFFECT ON THE FILE CONTROL *
. . = *
. e
. -
. .
o -
x 04 x 17
HRERED L HFWEERE RN REXRBRADIHAEBERRRTR
* * » *
= SETUP * » ACCESS »
* TCOX»1 * * AND MODULE  *
® * » TO Ma »
* * * *
AEFEREERLERAARE RSN HEREREERRRERRER S
. -
. -
. .
ecsssccecneXe .
. . -
. X 09 x 18
- El - 05 EERRRC2ARERERERRE ARRARCIHARERRERES
. » - * %  MASK OFF *
+YES * CHANNEL * * SET [R4 TO # * INTERFACE NO. *
cseet® LI PORes 3 NUMBER » % AND ADD TO  #
--xr»:c rcox- * . - OF ARMS = * CALLING SEQ *
- * - WORD 1 *
* - HERRERRAERERERETRE AREFRFERBBEARERRE R
- - .
«NO . .
. . -
. .
. . .
. . . .
X 06 . DATN2 X . X 19 23
HEFRBF | BRHERERRNRR - F2 & = 10 - HERERFIHAAERRRERNR RERRRFLERERRERE RS
* =, * . . #ADD ZEROES FOR * & MASK OUT ALL *
* RESTORE *= . NO_® ATTENTION * . *  ZONE BITS * * EXCEPT 1ST 2 #*
» CHANNEL #® . asee® RECEIVED L - FOR BCD » eesX®#BCI CHARACTERS ®
#INTERRUPT CELL ®* . , * - . * MODULE . »+ ® IN OLD DISK #
* . .. » * - # DESIGNATION P ORDER =
ERERRAEE R RN o o » * - EEFERERFAERERREER - RERFEXEEREERRE RSN
. .. . - - .
- .. .vEs . . . .
. .. . . . . .
. .. - . - .
. . . . . . .
- .. - . . . .
DATN1 X 07 . . x S X 20 . x 24
EEEREGI AT RRRERES - o G2 - G3 - ll.llGA'.lll..l.’
* PACK = .. = = . HIF * . = —AMTT=
#ATTENTION BITS # « * TURN OFF =, 'ACCESS mro Mo * . *TO Accunuuroa .
* AND LEAVE IN + ®= AF_ANC PF * LEAVING * e * AND ADD *
+ HIGH ORDER OF * - FLAGS ., . ~AMTTTT~ * . % 1ST HORD OF »
MQ * =, * IN MQ * . ORDER *
.Il"!‘.‘ll'l‘l." Py . - AREEBRBE RN EEERR AR
. PR . . . . .
- . . . . . .
. .. . . . . .
- .. . . . . .
. s sovsssssessXe . . . .
. . . . . . .
X 08 . X . X 21 . x 2s
BRERBH] SRR BN - H2 * # 12 - ERH3ITSRERES - ARBRAHGRE RSB RREEN
* » * * . * - e  *LOW ORDER —TT- #
*+ SET IR2 TO # . *  LAST * NO o + XEC CRQ_ #* e  2TO ACCUMULATOR #
4 1ST DISK UCB *.eee " uce feeee # TO CONVERT  * « % AND ADD TO ®
* FOR CHANNEL # *  DONE * *# BCO_ZEROES # . ® -RROX— -
* * » - - TO 12 - - * »
EERRGSRERERBRERRE * * HERERAREERE RBEFRERBEREREEREER
. .
«YES .
. . .
. . .
. . . .
. . . .
DATN3 X 13 x 22 . x 26
AEEER JOSRNRLERBEN ARERRYJAAARARBERR - R J4A R R ARERRER
» - * - - *
* . # COMPUTE AND * . STORE IN -
* RESTORE [R4 * # STORE ADDRESS ®.sesee  ¥2ND ORDER WORD #
* . * OF 2ND ORDER + » *
* - * WORD - £SEE NOTE ABOVE #
HEREBERES * ARRARBRERAESERBESN
. -
. .
. .
x x
EREER 1,4 ERRARR 3,2
» » = -
* - * *
* # * »
-* -

Chart CV. DATNS and FDAMT routines
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HERER
(:\ﬁ' Al *
* »
- %
*
AR -
.31 * .
=" #(PUNCH .

* % PUNCHO X 01
gERssjjeanSaNREeR
= DISABLE -
. TRAPS *

besessossaanm

- SET PUNSW -
®(PUNCH SWIYCH) *
* »

EARRERRREE IR RN

PROUT

(PROUT o

PROUTO X

RRARFEFD] FREXFXER RN
= O1SABLE -
» TRAPS *
» COMPUTE *
* EXIT =
. ADDRESS *
E2 222222222822 2222

oo

03
REEBRCLEREEERRNRS
SETUP EXIT
ADDRESS AND

-
.
-
.
.
-

Ters e e

-
-
.
.
-

- »
* - .
* SAVE IR2 IN * o
* PROPER *
* LOCATIONS * .
RERRRERRER R RER -
. .
. .
. .
. -
x 0a .
SERRRD[FARFERERRE -
* SET IR2 TO * .
= TNUMBER OF *
- CALLING = .
= SEQUENCE = .
* WORDS -
RRAFRRARBAREEEENRR -
. .
. .
. .
. .
. .
. -
X .
£1 % * 05 .
- * -
- Is
. FRSW1 *aeXe
=  ZERO » .
- -
- * -
.
<YES .
. -
. .
-
x -
F1 *= * 06 .
= - -
. IS YESa
- CHXAC FeaXe
*  ZERO .
.
- * -
*
«NO
. .
. .
- .
. .
x .
GL * *= 07 .
[ -
* *  YES.

o8
ERRRBHLEBRRERE ERE
* SET FRSW1 *
* ENABLE TRAPS #
* ON PRINTER -
* CHANNEL b
» -
» *

ONLY
AREFREEERE A

-
.
.
.
.
.

SAVE+1 X 10
AERFEK ] HERERERRER

#SAVE CCA2%
L e e e e s St
*RETURN TO PRT3 #
*W/0 PROCESSING #
* CHANNEL TRAP #
ARAAAABARSRRERHEN

L2 2]

.
.
.
.
.
.
.

X

X

PRT3
IS Y-

1
* »
®*SAVE CHANNEL A *
* INFORMATION *
* IN ACCMM *
- -
ERAREERARARERRRER

.

12
FERRAB2H AR AT IR
* -
* CLEAR *
*  ACCUMULATOR *
. *
* *
AEBEFRERRERRRRERE
.

Xeesue

PRT1 13
AERERCOERIRARRRES
*SPRY CWA4*
L R ettt
* SETUP SPR
*  INSTRUCTION ¥

»

*
AEERRURRRBEBRRANY

*Xee

st ess s st e s atesenes st ROl

X

.

X -

D2 = * 14 -
* - -
# CHANNEL * YESe
* BUSY ®anee
*
* *
*  »

+«NO

.

.

.

x 15
srEeRCoETEEEEERAE
* PICKUP el
* ONE *

* CALL ING »
* SEQUENCE *
* WORC *
EEREERFIRARARAIRS

.

.

-

.

.

.

X 16
ARERRF2ANARARNRALS
*BCDHC *FULL
Fot—md—n—k—%-%-| INE
®  CONVERT BCD *eees
* - .
* CARD INAGE * .
EERTERERRIRSENNEN .

« PARTIAL -

« LINE

« RETURN .

. .

- .

. .

X .

G2 * * 17 .

® LAST = .

# CALLING # -
* -

»
«YES

eXeoeosssscee

X 18
EREHORBERERNE
*CLEAR ‘PRINT*®
* TEST *PUNSW* L
* AND SELECT -
* PRINTER -
*  OR PUNCH »
ARRRRREERERER

Xe oo

19
AERERJOLRARERRRAR

* SENSE PRINTER *

* ~ OR _PUNCH »
* IF SPR *
* IS NCT M

* ZERC ®
[T Ty P T 22 L)
-

Xesoon

20
RERK2RRARRRERS
- "

* WRITE
» OR PUNCH
* TMAGE

-k

» -
ERBRRRREARRRER
.

.

.

x
rEax
* »
* A3 »

EERE

Chart CW. PUNCH and PROUT routines
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.
.
.
.
.
.

R N I A A Y

NO

s

RRE
* *
* A3 *
- »
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Appendix A — On-Line Messages

The format of the following two lists of on-line messages is as follows: The first line or lines that are cap-
italized constitute the message as it appears in print. The next line indicates the block locations on the charts
in the manual that show the logical flow that causes the message to be printed. The sentence or paragraph
following this gives the reason for the message.

During IBSUP Operation

CONTROL CARDS NEEDED IN CARD READER
OPERATOR ACTION PAUSE

BCE3, BCF3
An Eor has been sensed in the card reader while attempt-
ing to read in a control card.

NOT A BASIC MONITOR CONTROL CARD
PRESS START TO CONTINUE

BEH3, BEH4
A card with an illegal operation code has been read in.
The card in error is printed immediately before the error
message.

ILLEGAL SYSUNI DEFINITION
PROVIDE CLARIFICATION IN CARD READER
OPERATOR ACTION PAUSE
BJC2, BJF3, BJG3 _
The system unit specified on either a sRELEASE or sas card
cannot be found in the syunam table.
BJE4/B]G4, B]JF3, BJG3
The disk origin or number of cylinders on a sas card con-
tains a character greater than 9. (In the released disk ver-
sion, the same error condition occurs on a SRELEASE card.)
BKB2/BKD2, BJF3, B]JG3
One or both of the system units specified on a sswrrca card
cannot be found in the syuxam table.
BHC4, BJF3, BJG3
The system unit specified on a SREWIND, SENDFILE, or
SREMOVE card cannot be found in the syuxam table.

JOBSe STARTING WITH JOB XXXXXXs WILL BE PROCESSED

BUH1
Sense switch 6 has been sensed down between jobs, indi-
cating a skip job request.
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IF INCORRECTs CLARIFY IN KEYS-
OR PUT SeSe6 UP TO IGNORE REQUEST
OPERATOR ACTION PAUSE
BUCZ, BUB2
A skip job request with a count greater than 15 (decimal )
has been entered.

PLACE SeSe6 UP
OPERATOR ACTION PAUSE
BUF3, BUG3

A skip job request has been interpreted and determined
to be valid. A valid request would be a first request not
greater than 15, or any second request.

ILLEGAL UNIT SPECIFIED
PROVIDE CLARIFICATION IN CARD READER
OPERATOR ACTION PAUSE

BFA2/BFD2, BJF3, BJG3

An illegal or invalid unit is specified on a sATTACH card.
BFA4/BFC4, BJF3, B]JG3

An illegal or invalid unit is specified on a spETACH card.

MIXED HARDWARE SWITCH INVOLVING SYSLB1l IS ILLEGAL
PROVIDE CLARIFICATION IN CARD READER
OPERATOR ACTION PAUSE

BK]2, BJF3, B]G3
The two units specified on a sswrrce card that involves

sysLB1 are not both of the same type, (i.e., both are not
tape, or both are not disk).

SYSUT4 IS NOT ASSIGNEDs NO DUMP CAN BE TAKEN

BWC4

In nrTUs, the unit being initialized is sysurs and is un-
assigned.

SYSOU1l IS NOT ASSIGNEDe NO DUMP CAN BE TAKEN
BWC3

In mrTus, the unit being initialized is sysout and is un-
assigned.

CURRENT SYSTEM NAME MISSING
RESTORE WITH SEXECUTE SYSNAM IN SYSCRDe
OPERATOR ACTION PAUSE

BTB2/BTEZ2, BTF1, BTGl

s¥5705 eguals Zoro on an entry to svspeT ampem, or the sys-

tem name in syspos cannot be found in the sysnvam table.
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*EEEEE UNKNOWN SYSTEM
PROVIDE CLARIFICATION IN CARD READER
OPERATOR ACTION PAUSE

BGG2, BVC2/BVE2, BJF3, B]G3
Routine 18xcc used IFIND to locate correct system and could
not find the desired system name in the sysNam table, or
when the name is found, the second word of the table entry
is cleared.

BGF4, BVCL, BJF3, BJG3
Routine 1Bxcc searched for system name in psysNm table
and could not find it.

#HHXRE NO ASSIGNMENT MADE
PROVIDE CLARIFICATION IN CARD READER
OPERATOR ACTION PAUSE
BGG2, BVG2, BJF3, BJG3
Routine 1BxCC used 1FIND to locate correct system and no
assignment was made to the system unit required for a par-
ticular system.
BBH3, BCD2, BVG1, BJF3, B]G3
During cold-start, the input tape is designated as the input
unit and is unassigned or unattached.
BCD1, BCD2, BVG1, BJF3, BJG3
In 1Bsys, no input unit is assigned to the required input unit
as designated by the input switch (sYsCRD or sysiN1).

SPAUSE
OPERATOR ACTION PAUSE

(MACHINE PAUSE)
ACTION COMPLETED
(BJG1), BJG2, CTE2, CTG2
A spAUSE card has been read in during monitor operation.

$STOP
END OF JOBS
CANNOT PROCEED

(BJB1), BJA2, CTB4,
A sstop card has been read in during monitor operation.

During IOEX Operation

OPERATOR ACTION PAUSE

(MACHINE PAUSE)

ACTION COMPLETED

CTE2, CTG2 (entered at CTA2)
A user has transferred to the @auUse subroutine.
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PRESS START TO CONTINUE
(MACHINE PAUSE)

CONDITION IGNORED

CTEZ2, CTGZ (entered at CTB2)
A user has transferred to the (PAwsx subroutine.

CANNOCT PROCEED

CTB4
A user has transferred to the stopx subroutine.

ILLEGAL TRAP OR UNIT REQ-ST AT XXXXX
CANNOT PROCEED

CCH2, CU]J2, CUK2
A data channel trap was received from a non-existent
channel.

CAA2/CLAl, CUD2, CU]J2, CUK2
A use of activ or NpseL has specified an illegal unit in its
calling sequence.

UNIT XX ILLEGAL NON DATA SELECT AT TRAP TIME
CANNOT PROCEED
CLE4, CLG5, CLHS
A non-data select operation has been attempted during
trap time on a channel other than the channel that is
trapped.

UNIT XX seccceccscccee e USERS MESSAGEeeeececcccsceoes

CWAS5, CWD5
A user has used the «cverr subroutine to convert a tape
address to symbolic and print his own message along with it.

XXXXXX ¥Y ERRe TRK 2Z222Z XXKXXKXX —— symsoLic uNIT
(ONE OR MORE OF THE ABBREVIATIONS LISTED BELOW) YY -— RD /WR
ZZZZ  -- TRACK NUMBER

PRGCK DATCK EXCND [I-SEQ I-~CDE
FRMCK NOREC I-ADR RSPCK DCOMP
P/CCK INOPR NTRDY DKCRK CUCRK
CPB4/CPK3/CRD2, CPH5
An unsuccessful recovery attempt has been made on a disk
error. The abbreviation(s) for the type of error(s) is (are)
printed on the line following the symbolic unit, type of
error, and track number.

Ue Ee ON A SEEK-PRESS START TO RETRY.
OPERATOR ACTION PAUSE

CSJ4, CSH5, CSG5
An Unusual End has been received on a seek issued by
the ISSEK oOr ISSK1 routines.
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UNIT XX FILE XXXXX RECe XXXXX NOISE RECORD DISCARDED

CEF4, CEF3
A user’s seL— routine has used the 2, 4 return to indicate
that the noise record on a read operation is to be discarded.

UNIT XX FILE XXXXX RECe XXXXX SHORT RECORD WRITTEN

CEF4, CEH4
A user’s seL— routine has used the 2, 4 return to indicate
that the short record written is to be ignored.

UNIT XX FILE XXXXX RECe XXXXX PERMANENT READ REDUNDANCY

CHAS3, CHC3, CHD3
A permanent read redundancy has been encountered dur-
ing redundancy recovery, and the message is not sup-
pressed.

UNIT XX FILE XXXXX RECs XXXXX NOISE ON ERASE
CJA3, CJA2
A redundancy has been encountered while attempting to
write an erase area.

UNIT XX FILE XXXXX RECe XXXXX 25 ERASES DURING WRITE
CJD4, CJE4

25 erases have been made while attempting to recover
from a write redundancy.

UNIT XX EOT ON ERASE
CANNOT PROCEED
CJG3, CJG2, CJH2
An Eor has been sensed on some write redundancy re-
covery attempt other than the first.

170 CKs 7607
PRESS START TO CONTINUE

CCA4, CCA5, CCB5
An 1o check has been detected on a 7607 channel following

a data channel trap.
INTF CKs 7909 (ONE OR MORE OF THE FIRST THREE LINES FOLLOWED
SEQ CKs 7909 BY THE FOURTH LINE AS SHOWN)

170 CKe 7909
PRESS START TO CONTINUE

CDC2, CDB3, CDC3, CDG3
The indicated error conditions were detected on a 7909
channel following a data channel trap.
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Appendix B

— Assembly Parameters

Machine and System Definitions

IBM
IBSORG

IOXORG

SYSORG

SYSEND

HIGHLO

EJECT

DBLSP

RDUNRT

ETMODE

Machine type (709 or 7090)

Basic Monitor origin for nucleus
(minimum is last machine trap/inter-
rupt cell +1)

IOEX origin

(minimum is last vcs cell +1)
System origin

(minimum is last installation trap rou
tine cell +1)

System upper core limit

(move down to allow room for instal-
lation accounting routines, etc.)
Density to be assumed on sas card if
not specified

(1indicates high, 0 indicates low)
Printer board sense exit for eject

(1 through 10)

Printer board sense exit for double
space

(1through 10)

Number of recovery tries for each
read redundancy

Transfer trap mode

(1 indicates trap mode to be saved
by 10EX, 0 indicates trap mode remains
in effect in 10EX)

Unit Definitions

CHA1-CHH1

CHAAT-CHHAT

CHAMD-CHHMD

PRNTA-PRNTH
PNCHA-PNCHH
CDRDA-CDRDH

oo

Number of tapes, (0 through 10)
Tapes attached....... 1 bit per unit
signifying whether unit is attached to
machine, (i.e. legally dialable). Bits
go left to right {cR, v, PR, tapes 1 to
10) and equal 1 if not attached
Model types of units on channel: 1-
Model 1v, 0-Model 11; same arrange-
ment as CHAAT

Printer; l-printer exists

Punch; 1-punch exists

Card reader; 1-card reader exists

HTA1-HTHIL Number of Hypertapes on interface 1

HTAA1-HTHAL  Hypertape attachment indicators; sim-
ilar to cHAAT

HTA2-HTH2 Number of Hypertapes on interface 2

HTAA2-HTHA2  Hypertape attachment indicators; sim-
ilar to cHAAT

DFA1-DFH1 Number of modules on interface 1 (0
through 10)

pFAA1-DFHA1  Disk module attachment indicators;
similar to cHAAT

IFA1-IFH1 Model of 7631: 1-Model 1 or 1v, 0-
all others

DFA2-DFH2 Number of modules on interface 2, (0
through 10)

DFAA2-DFHA2  Disk module attachment indicators;
similar to CHAAT

IFA2-IFH2 Model of 7631: 1-Model 11 or v, 0-
all others

Intermediate Definitions
(Calculated from Prior Definitions)

DUCA-DUCH Number of disk arms on each channel

TDUAC Total number of disk arms on all chan-
nels

DUEX Equals 1 if disk exists on any channel

CHAZ2-CHH2 Number of 7909 devices on each chan-
nel

CHA3-CHH3 Channel type: 1 indicates 7909, 0 in-
dicates any other

UG1-UG+4 1 bit in a word for each card machine
that exists (Figure 4)

CHAO0-CHHO Number of 170 devices on each channel

NOUCW Total number of 170 devices on all
channels

CHA4-CHH1 Existing channel indicators: 1-channel
exists, 0-channel does not exist

CHH5 Total number of channels that exist

Figure 4 shows the bit configuration for the key
cells required by cold-start to generate the Unit Con-
trol Blocks. These words are constructed during com-
pilation from the unit and intermediate definitions.



AAMT

ROCTST

NTONCH
HTONC1
HTONC2
DFONC1
DFONC2
DFONC3
DFONC4

AADF1

AADF2

AAHTI

AAHT2

Figure 4.

Nt owoNDe S ZN2FT20N 020Nl L3RNLL8589 38
0 - Model i 0 - Attached
CH - MD 1 - Model 1V CH - AT 1 - Not attached
- tape -+ tape >
Sag—mmvlmol\wmg 523‘.—(\4(«:#]1{70:\000“9
UGI UG2 UG3 UG4
< [} [a] O I
STi8Ep|l8ELoz o888 ZRBEE
B0z 0E502502505205/807807
VEE U LEE|OEE0AEaR0OAEUVUAE|OKEREODEY
CHAI1 CHB1 CHCI1 CHD1 CHE1 CHF1 CHG1 CHH1
HTA1
HTA2
DFA1
DDAI
DFA2
DDA2
IF -1 DF - Al
IF-2 DF - Al
HT - Al
HT - A2
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These tables are comprised of one entry for each chan-
nel that exists. The following tables have indirect refer-
ences within the 10Ex communication region and may
be referenced in this manner by the user: cuxac, URrx,
RCTX, RCHX, TCOX, TRCX, ETTX, and TEFX. When using
the indirect references, 1 must contain the channel
index, which is the complement of the channel number
minus one.
CHXAC Channel activity cells
Cleared—no activity on a channel or
non-standard use of channel
Lwce)—location of uce for the unit
that is active on the channel
Channel priority cells
Cleared—no priority assigned
Lwee—priority is assigned to the
unit indicated in that ucs
Channel control cells
PZE ADDR , 2 , length of all ucs’s
for channel. ADDR points to
word 2 of these ucs’s
Locators for ucs’s by channel
Prefix—number of card machines on
channel
Decrement—total number of 170 de-
vices on channel
Address—address of first ucs on this
channel
Locators for available unit chains by
channel
Address—address of vcs for first unit
in the availability chain.

CHXSP

CHXCW

UCBA-UCBH

UCAA-UCAH
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RCTX Redundancy check control cells
Zero—-redundancy checking disabled
Not zero—redundancy checking al-
lowed (always zero for a 7909
channel)
Redundancy count cells
PZE  NI,,N2
Ni—number of recovery entries
to SEL+
N2=0—no permanent redundan-
cies (READ) Or erase areas
(WRITE)
N2=1—permanent redundancy
(READ) Or One Or more erase
areas (WRITE)
{N1=0 if N2=0, and ~z always o

for disk 10)

URRX

The following tables are instruction tables for use
by the program and the user so that the recovery
routines will be able to repeat the operation when
required. The recovery routines need only to execute
these instructions, which have been set up by the user’s
SEL+ routine.

ETTx End-of-tape test table

Rcux Reset and load channel table
scux Store channel table

spcx  Store diagnostic channel table
sTtcx  Start channel table

tcox Test channel in operation table
TEFX Test end-of-file table

TRCX  Test channel redundancy table



ACOMM

CHPSW

COLD

COMM,
(COMMD

DCHSW

DMPSW

Appendix D —Key Switches and Storage Locations

Store Channel Results

Subroutine prouT places the scHa
data into this location when
forcing a trap on the printer chan-
nel. xTrap will move this data into
coMmM. If either FRSW2 or FRSW3 is
not zero, the sCHX in XTRAP is by-
passed.

Checkpoint Switch

Set by user when taking a check-
point. Indicates to BG1 not to at-
tempt to initiate another opera-
tion on the channel that just
caused the trap unless it is a 7909
channel.

Cold Start Executed Switch

First location of cold-start routine
which is cleared to indicate that
the routine has been executed. It
is cleared in both the cold-start
and 1BRES routines. It indicates to
Bxcc that sysLB1 must be initial-
ized when cold-start has been
executed.

Store Channel Results

XTRAP stores the channel results in
this location on each channel trap
unless FRSW2 or FRSW3 is not zero.
In this case, the data from
AcomM is used. This data is used
by NrTsT to determine the length
of the record in question.

Disk Channel Switch

XTRAP sets this location to contain
the location of the ucs for the
operation causing the trap if the
unit is on a 7909 channel. When
this location is zero, a non-7909
channel is indicated. This location
is cleared on exit from XTRAP in
the out routine.

Dump Switch

This location is set by the dump
caller to indicate that two records
are to be read in. It is cleared
when the dump program is scat-
ter loaded into core.

DSYSNM

DUELL

ENBSW,

(ENBSW

FORCE SWITCHES

FRSW1

FRSW2

Disk System Name Table

This table is comprised of two
word entries for each system on
disk. The format is as follows:
BCI 1, SYSNAM
PZE ,,DORG

Last Disk Error Indicators

This location is used in the disk
recovery routine to save the error
conditions obtained on one entry
to the routine, so that they may be
compared with the errors found
on the next entry.

Enable Switch

When zero, this location indicates
to 10Ex that it may enable traps.
Bsup will enable traps before
going to sysTrA after loading in a
new system. When this location is
not zero, I0EX may not enable
traps. This location is set by the
user.

A detailed explanation of the three
force switches and their inter-
action is given in the explanation
of the prouT subroutine.

Force Switch 1

This location is set to non-zero in
the prouT routine whenever it is
necessary to force a channel trap
on channel A. It causes the savE
routine to transfer immediately to
pr13 in the PrOUT routine without
processing the trap which has
been forced, or even setting TRPsw
at this time. This location is
cleared on exit from the trap
supervisor if it is found non-zero.

Force Switch 2

This location is set to non-zero on
an exit from the proOUT routine
when both rrsw1 and TRpPsSwW are
not zero and Frsw3 is zero. This
condition indicates to ProuT and
xTRAP that there is one trap wait-
ing to be processed and one trap
being processed. This location is
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FRSW3

GOOF

IBASX

IBOPT,
1BOPX

IBSAV

IBSINP

IBWAT
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cleared on exit from the trap
supervisor if FRsw1 is zero.

Force Switch 3

This switch is set in the exit
routine in prouT if FRSWI is not
zero and TRPSW is zero. This con-
dition indicates to ProuT and
xTRAP that there is a channel A
trap waiting to be processed. This
location is cleared on exit from the
trap supervisor when Frsw1 is not
zero and Frsw2 is zero. Control
then returns to the exit routine in
PROUT.

Illegal Trap Switch

This is an instruction in XTRAP
whose address will be set to non-
zero when any trap occurs on a
non-existent channel. When it is
tested and found non-zero, it will
cause a system halt after an on-
line print-out indicating the error.

Prior Assignment of Newly Assigned
System Unit

This location contains the vcs ad-
dress for the prior assignment to
a logical function. This is used in
the 1BREL and 1BASC routines.

Legal Operation Code Tables

These two tables contain the legal
operation codes which may be
used on basic monitor control
cards, and the addresses of the
routines used to process each
particular control card.

Original Sense Switch 1 Setting

This is a location within the disk
limits table where the original set-
ting of sense switch 1 is saved. It
is aiso set according to the re-
quirements of a SCARDS Or STAPE
control card.

Zero — POWN (CARDS)

Non-zero — P (TAPE)

Input Switch

This switch indicates cards or tape
mode of input. Zero indicates
cards, non-zero indicates tape.
A sresTORE card does not change
this setting when restoring the
nucleus.

Control Card Wait Loop

This location may be set to one of
four possible values, as shown:

TRA * Set by 1Bsys while
waiting for the data
channel trap.

TRA  IBTPIN

or

TRA IBCDIN Set by the sEL+
routine in 1BSYs to
give control to the
proper control card
interpretation rou-
tine.

TRA IBRET Set by the sEL+
routine in 1BSYS
when an EOF is
sensed in the card
reader.

Interlock Switch

This switch prevents an interrupt
unless the position of sense switch
1 has been alternated. For exam-
ple, if the operator has used sense
switch 1 to cause control cards to
be taken from the card reader on
initial loading and has not re-
placed this switch in the up posi-
tion, an interrupt will not occur. If
the operator has placed the switch
down for an interrupt and receives
the interrupt, but does not return
the switch to up, another interrupt
will not occur until the switch is
alternated.

If the switch is not zero, the inter-
lock is on. It is set to non-zero
during cold-start if sense switch 1
is used to indicate card input. It
may also be set to non-zero in
Bxcc when returning from an in-
terrupt. It will be cleared on the

Lot ndony 3~ +h Ty :
Hisc engay tc the INTRUFP routine

when it is found set and sense
switch 1 is up.

Last Unit Attached

This location contains the address
of the ucs for the last unit at-
tached. The address is set by the
1BATC routine, and can be cleared
by the IBREL routine. It is used by
both the 1Basc and the 1BREL rou-
tines.

List Switch

This switch indicates that control
cards are to be printed when it
is ON.



operation, this location will con-
tain a TRA  1Bsys. This opera-
tion bypasses the setting of the
input switch and the operations
concerning the input unit.

Zero — on: Control cards
printed on-line.

Non-zero—o¥r¥: Control cards
not printed on-line, (except
$PAUSE, $STOP, sLIST and illegal

cards).
MAPSW Map Switch RUPSW Interml?t Sw-itch .
This switch is used by IBUNT to This switch is set to non-zero by
indicate when any data has been INTRUP an(.l .cle.ared by mxcc.
printed under a particular head- When set, it indicates to 1Bsys to
ing. return to the current system when
Zero — no; Non-zero — YE. an EOF occurs in the card reader
) . during an interrupt. When set, it
ONETRP Single (.Zhannel.Ena.ble Trap Locat.lon. also indicates to 1BXCC to set the
Thl‘s location is used when it is interlock switch, INTsw, to prevent
desired to enable traps on one another interrupt until sense
channel o-nly (prROUT,  PUNCH, switch 1 is alternated.
DKRCV routines). RWIND Temporary Sense Indicator Storage
PRINT Image Printed Switch xTRAP saved the sense indicators

This switch is used within the
BCDHC routine. Zero indicates that
the on-line image area is to be

tine is being used for a SRESTORE

in this location if a read redun-
dancy is found to be a noise
record.

cleared before converting any  SYSORG+100 PZE  SysLBI limits (disk)
more data. Non-zero indicates that  sysSorG+101 PZE Channel index, , Unit ad-
only part of the desired image is dress
converted, and it has not yet been ~ SYSORG +102 PZE LWCB), , TrrT of spare
printed. In this case the image tracks of 1Bsys cylinder.
cannot be cleared. SYSUNI, System Units and Disk Limits Tables
Pause Switch SYSLB1+19 The system units table contains a
This switch determines which pair one word entry for each logical
of messages will be printed on- system unit. Wher} loz%ded, thg
line with the use of the machine format of an entry in this table is
pause routine. Non-zero indicates PE;IE CHAN, , U_NIT‘ .
that the entry to the routine was T e.format of this table when in
through pausk, and the operator use€ 1S PRE  L(UCB). In b_Oth' for-
intervention messages are to be mats, the prefix is used to indicate
printed. Zero indicates that the the density of the logical unit.
entry was through paws and the Mz stands for high de1.151ty, and
error messages are to be printed. PZE st‘and.s ff)r low denmty.
This location is cleared on all The disk limits table contains a one
exits from the pause routine. word entry corresponding to each
Punch Switch entry in the sysun table. It is in
unea SwIer the format of pzE DORG, , DEND.
This switch indicates that the on- The locations corresponding to
line message is to be punched in- P
> . SYSCRD, SYSPRT, and SYSPCH are
stead of printed. It is set to non- ;
L . used for switch storage and
zero to indicate this if the entry 1
. ) : abelled 1ssen, 1NTsSW, and 1Bsav,
is made to the puncH routine. It is .
t 1 exits £ +h respectively.
s}elt 0 zero on all exits fr om erther  syunam System Units External Name Table
the PUNCH Or PROUT routines. This table contains a one word
Alternate Cold-Start Exit BcI entry for each logical system
During the initial use of cold- unit.
start, this location contains a  TRraP, Current Traps Enabled
TRA  *+1. If the cold-start rou- (TRAPS This location contains the word

used to enable traps at this time.
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TRPSW,
CTRPSW

TRAPX,
(TRAPX
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Trap Switch

When this location contains L(ucs)
as set in XTRAP, it indicates that a
trap is being processed. When this
location is cleared on an exit from
XTRAP, it indicates that the trap
has been completely processed.
The sign of TRPsw is set to 1 on an
erase operation on tape.

Indirect Reference to TRAP, (TRAPS

This location in the 10EX com-
munications region provides an
indirect reference to TRAP, (TRAPS
containing the current traps en-
abled. This cell may be changed by

the user and then reset to its origi-
nal value if the user desires to in-
dicate to 10EX to use another trap
cell for enabling traps. (10cs
makes use of this feature. )

Enable Printer Channel Trap Cell

This location contains a 1 in both
the address and decrement and is
used to enable traps on the printer
channel by prout when a channel
A trap must be forced. It is also
used by pxrev and shifted to the
desired position to enable traps on
the desired channel only.



ACC
ADD
ADDR
AF
AVL
BCD
CE
CHAN
CHK
CHN
C(UCW)
DEND
DORG
EOF
EOT
EQ
GT

HI

IF
IND
INFO
INSTALL

ACCUMULATOR

ADDRESS

ADDRESS

SEEK REQUEST FLAG (ACTIVITY FLAG)
AVAILABILITY, AVAILABLE
BINARY CODED DECIMAL
CUSTOMER ENGINEER ( TRACK)
CHANNEL

CHECK

CHAIN

CONTENTS OF UNIT CONTROL WORD
DISK END

DISK ORIGIN

END OF FILE

END OF TAPE

EQUAL TO

GREATER THAN

HIGH

INTERFACE

INDICATORS

INFORMATION

INSTALLATION

INSTR
IR

1I/0
LOC
LRC
LT
L(UCB)
MISC
NO

opP
ORIG
PF
SEQ
SPR
TTTT
UCB
Ucw
UE
VIA

WwW/0
- XEC

Appendix E — Abbreviations

INSTRUCTION

INDEX REGISTER

INPUT/OUTPUT

LOCATION

LONGITUDINAL REDUNDANCY CHECK
LESS THAN

LOCATION OF UNIT CONTROL BLOCK
MISCELLANEOUS

NUMBER

OPERATION

ORIGINAL

SEEK ISSUED FLAG (PENDING FLAG)
SEQUENCE

SENSE PRINTER (SENSE PUNCH)
TRACK ADDRESS

UNIT CONTROL BLOCK

UNIT CONTROL WORD

UNUSUAL END

BY WAY OF

WRITE END OF FILE

WITHOUT

EXECUTE
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Appendix F — Glossary

ActivatE FiLe: To cause an 170 operation to be started on a
channel, on the unit specified in the file designation.

AcTtive: Status of a channel or a file when an 1/0 operation is
being performed on that channel or file.

Activity Frac, AF (Seex ReQuesT Frac): The sign position
of word 3 of a disk unit control block which is used to indicate
when a seek is requested by a user, or a seek was issued and an
attention signal is awaited.

ApapTER CHECK: A condition in the 7909 channel which can
cause an interrupt.

AtracHED, UNaTTacHED: The physical condition of an 1/0 de-
vice, referring to whether or not the device is actually attached
to the system. Bit position 1 of word 1 of the ucs is used to
indicate this status when the sign position is set to 1. (See ucs
layout in 1Bsys Reference Manual, Form C28-6248.)

ATTENTION INTERRUPTS: This is a signal which indicates a
change in status of an attached 1/0 device. An attention signal
is generated at the completion of a seek operation by an access
mechanism,

Avarnasinity CuaiN: This is a logical list of attached units
which have not been assigned to a specific system unit function.
The address of the first unit in this chain for each channel is
found in the table ucaa through vcan in the nucleus. The ad-
dress of subsequent uce’s is found in the address part of word
1 of each entry in the chain. (Refer to Chart By.)

AvarLasLg, UnavaiLaBLe: The logical status of an 1,0 device
which is attached. The sign position of word 1 of the ucs is
used to indicate this status. (See ucs layout, 1Bsys Reference
Manual, Form C28-6248.)

CALLING SEQUENCE: An instruction that gives control to a sub-
routine with one or more instructions or constants which are
provided to supply the parameters for the subroutine operation.
CE Track: A track on disk reserved for Customer Engineering
use, which cannot be used by the programmer, but to which
the access mechanism will move whenever an illegal address is
specified.

CHANNEL INDEX: A numeric value used to index through a table
of instructions which is as long as the number of channels at-
tached to a system. The value is equal to the complement of the
desired channel number minus one. This value is usually placed
in 1R1, and the reference to the start of one of these tables is
tagged with 1r1.

CHECKPOINT, CHECKPOINT RECORD: A record written at periodic
intervals by a program containing the complete contents of core
storage and all the machine registers and machine status condi-
tions. This record may be later used to provide a restart without
necessitating a complete rerun of the program.

CLear: When speaking of a switch or a location in storage,
the term “clear” refers to an ail zero condition.

DEeab Stop: A type of halt provided in the program from which
there is no normal recovery. Depressing START causes no change
because the halt consists of a uTR  *

DiacnosTic CHANNEL Data: The execution of a “store diag-
nostic channel” instruction causes the contents of the channel
check register to be placed in positions 6 through 11 of the
location specified. The status of these bits may then be tested
without using the TcM instruction normally used to check these
conditions.

Disk Limrr: The starting and ending addresses of a system on
disk.

DorMmanT: Not active, which means no 1/0 operation is in prog-
ress on a channel or file at this time.
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EnTrY Point: The first instruction in a subroutine that is exe-
cuted. This is not necessarily the first actual instruction found
in the routine, nor need it be the same for each use of the routine.

Erase Area: A blank area on magnetic tape produced when
either the word count in a desired 170 command is zero, or when
no RcH instruction follows a wrs. This blank area is then ap-
proximately 3-34 inches long.

InrriaLizep, INrriaLizaTion: The preliminary setup of an area
in storage, or of key locations and status indications prior to the
actual beginning of a routine or subroutine,

IntriaTE FiLe: To start an 1/0 operation on a channel that is
already active. This is performed at the completion of another
1/0 operation without allowing the channel to become dormant.
1/0 Cueck: Disk—A condition in a 7909 channel which can
cause an interrupt. Tape—A condition in a 7607 channel which
can cause a data channel trap if this type of trapping is enabled.

InTERsYSTEM REsenve Unrr: A logical 10 device that is given
a reserve designation by one system to indicate that the unit
may not be returned to the availability chain. It may be refer-
enced later by another system when called for using the same
reserve designation.

MacHiNE Recisters: Those registers in the machine which are
saved prior to the execution of a routine, and restored at the end
of that routine. These include the accumulator, MqQ register,
index registers, and the sense indicators.

MacHINE StaTus Conprtions: Those status conditions which
are saved prior to the execution of a routine, and restored at the
end of that routine. These may include some or all of the fol-
lowing: Transfer trapping mode, overflow conditions, divide
check status, and 1,0 check status.

Noise Recorp: A record either read or written which contains
less than three words. This would be equivalent to 18 Bcr
characters.

Non-DaTta SELECT OPERATION: An 10 operation that does not
cause movement of data. These operations include: Set density
high or low, Rewind, Unload, Backspace Record, Backspace File,
and Write End-of-File.

Non-Trap TiIME: That time when the program is not processing
a data channel trap.

PARAMETER: A specification provided as input to the compiler
when assembling the program which would affect the manner
in which the compilation was performed. It may also be the
specifications provided as input to a subroutine in the subroutine
calling sequence.

PenpinG Frac, PF (Seex Issuep FrLac): Bit position 1 of word
3 of a disk vcs which is used to indicate when a seek has been
issued and an attention signal is awaited.

PeERMANENT HEAD REDUNDANCY: A redundancy has been en-
countered on tape and the number of recovery attempts specified
in RDUNRT has been attempted unsuccessfully.

PoinT TO, SET TO POoINT TO: When referring to a location in
storage or an index register, the term “point to” indicates that
the register or location is loaded with the complement of the
desired value. This value allows the use of an index register
to easily step through a block of information starting at the
desired location.

PostinG, Post CompLETION: That operation performed by the
user’s Select Minus routine to check the operation that just
caused a trap, and to set up the indicators for 10Ex to determine
what recovery actions should be taken if there was an error
detected.



Reser: When referring to a switch or storage location, the term
“reset” indicates a cleared or zero condition.

ResTarT: The process of starting an operation over again, possi-
bly from some point other than the start of the program.

Save: To pick up and store information which will be required
later.

Save Recorp: That record written on sysuts+ by the dump
caller, which contains the contents of the machine registers and
machine status conditions, and that portion of core storage
which will later be occupied by the dump program. This in-
formation is needed for the dump program in compiling its
print-out.

ScaTTeEr Loap RoutiNe: That portion of the system loader that
enables one physical record to be broken up into smaller seg-
ments which can be loaded into different areas in core storage
which are not necessarily adjoining.

SeLeEcT ROUTINE, SEL+, SEL—: The routine provided to per-
form an 1/0 operation under control of 10Ex. It is comprised of
two sections: SEL+ and SEL—. SEL+ starts an 10 operation and
returns control to 10Ex, while sEL— posts completion of an 1/0
operation and then returns control to 10EX.

SeT: When referring to a switch or storage location without
specifying an actual value, the term ‘set’ indicates a non-zero
condition.

SEQUENCE CHECk: A condition in the 7909 channel which can
cause an interrupt.

Stackep JoBs: A series of jobs placed peripherally on the same
input tape, which may call for different systems under the same
monitor system, and which will be processed in sequence unless
directed otherwise by the operator.

Tape CLEANER: An operation performed by the read redun-
dancy recovery routine in an attempt to recover when a bad
record is detected. It consists of two extra Bsr operations fol-
lowed by two rps operations which cause the tape to move the
suspected bad area back into the vacuum columns. This is done
in an attempt to dislodge any dirt particles which could possibly
have caused the redundancy.

TraP SuPERVISOR, 10EXx: That portion of the Basic Monitor
which remains in storage and receives control from each data
channel trap or interrupt.

Trap Time: That time when the program is processing a data
channel trap.

Unrr ConTROL BLOCKS, UCB’s: A series of four-word blocks in
10X that contain the information pertaining to a particular 170
device. (See ucs layout in 1Bsvs Reference Manual, Form
C28-6248.)

Unit ContROL WORD: One of the four words in the Unit Con-
trol Block.

Unusuar. Enp: A condition in the 7909 channel which can
cause an interrupt.
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Appendix G — Autochart Cross Reference Tables

This section contains three cross reference tables which
may be used with the aurocHART diagrams within this
manual. Their use will enable a reader to locate any
label appearing on any chart, all references to a par-
ticular entry connector, and all blocks where a sub-
routine is used.

Table A — Labels

This table lists all labels that appear on all charts. To
the right of each label is the chart and block location
where the label appears.

LABEL BLOCK LABEL BLOCK
(ACTIV ABA2 A3 cGC2
1ACTVX ABB2 A& CGA3
{BCDSR ACH2 BCD5 ACJS3
(BCDSX ACJ2 BCVDEC ACG3
(CVPRT ACD2 BG1 ABJ3

CFA4
(DECVA ACG2
{DECVD ACF2 BG1+1 CFA3
(FDAMT ABE2 862 CFH2
(18CDZ ACK2 B8G3 CFB4
(NDSEL ABC2 BG4 CFD3
{NDSLX ABD? BGS CFG3
(PANWSX ACB2 BG6 CFE4
{PROUT ACC2 CALIBI BPA2
{STOPX ACA2 CALIB2 8PD2
{ SYMUN ACE2 CALIB3 BRA2
ACTV CAA2 CALPONW BSAL
ACTX1 cBJ2 CALL BPB2
ACTX2 CBG4 CAL10Y BRE1
ACTY1 CBJ4 CALLLY BRE2
ACT1 CAD2 caL12Y BRFS
ACT2 CAES CAL2 8pPC2
ACT4 CAH3 CAL2Y BRD2
ACTS cBB3 caL3 BPG2
ACT5A CBE4 CAL3Y BRC3
ACT6 CBA2 CALSY BS A4
ACTS8 CBF2 CALGY BSAS
Al CGA2 CALTY BSDS
A2 CGB2 cALBY BSA3

d
[
<G

LABEL
CAL9Y
CHN+1
coLo
CVPRY
DATCK
DATNS
DATN1
DATNZ
DATN3
DEND1
DEND2
DEN1A
DEN1B
DFIND
DINLB1
DKRCV
DMPER
DMPTO
DRCOLD
DUEN1
DUEN2
DUEN3
DUEN4
DUENG
DUENT7
DUENSB
DUEN9
DUEX4
DUELQ
DUMP
EDTS
ENDL
END10O
ENDL1
END12
ENDL13
END14
END15

END16

BLOCK
BRC1
BAA3
BAA2
CWAS
CPH3
cval
CVGl
CVF2
cva2
CDA3
CDA4
coB3
cpp3
BGF3
BWDI1
CPA2
8TF1
B8PD5
BAE2
cPC3
cPCs
CPF5
cPG5
CPHS
CRE3
CRG3
CRAS5
CRC5
CRG5
BPAS
BNA2
CCAs
CCE4
CED4
CEH4
CEJ3
CEB4
CEG2

CEH2

LABEL
END2
ENDS
END9
EXCND
FDAMT
GNSEK
GNXCH
GNXD1
GNXD3
GNXE
GNXH1
GNXHZ
GNXUN
IBASC
IBAS1
IBAS2
IBAS3
IBAS4
IBATC
IBAT1
18CCC
I1BCDIN
IBDAT
IBDTC
IBEDT
IBERR
IBLAST
IBLIS
18MPT
IBMP1
I8MP2
igMP3
IBMP4
I8MP5
IBMTX
1BNJB
IBNJ1
IBNJ2

IBNJ3

BLOCK
CCC4
CEA4
CEJ4
CPK1
CVA3
BB A4
BAC4
BAE3
BAG3
BBCS
BAA4
BAB4
BBAS
8MB2
BJC4
BMH4
BMCS
BME4
BFA2
8JB4
BJE2
8EAL
BJC2

BFA4

BLJ1
BLH4
BUAL
BUE3
BUAS

BUCS



LABEL
I18NJ4
IBNOIN
IBOF
IBON
IBONC
IBPAC
IBREL
IBRES
IBRET
IBREW
IBRN1
IBRS1
IBRUN
BseL
18STP
IBSWC
1BSW1
IBSW2
IBSW3
IBSYS
I8TCC
IBTPIN
IBUNL
IBUNT
IBVAL
IBV2
18v3
18v7
IBWAT
IBWEF
1Bxcc
18XC1
IFIND
IFND1
IFND2
IFND5

IFND6

BLOCK
BUB3
8CD2
BCES
BCA3
BCBS
BJF1
BMA2
B8DA2
BTA2
BHA2
BHC4
BDC4
BHA4
BCE4
BJAL
BKA2
BJA4
BKC4
BKF2
BCAl
BJH2
BEA2
BJK2
BLAL
BVA3
BVH3
BVFS
8vVDS
BCJ2
BHA3
B8GB2
BGB4
BVA2
8vD2
BvVC1
BVG1

BVH2

LABEL
1GCDE
INITL1
INITL2
INITL3
INITLS
INITLE
INITL?
INITUS
INTRUP
ISSEK
ISSK
ISSK1
ISsx1
ISsSx2
15S1
1ss3
ISSé
Iss7
I5s8
IUEF1
TUEF2
NDEND
NDERR
NDSEL
NDSX1
NDSX4
NDS1+1
NDS3
NDS4
NDS5
NDS6
NDTX1
NDWEF
NGADR
NOREC
NRTST

NRT1

BLOCK
8AJ2
BWE3

BWF3
BWA3
BWC3
BWC4
BWD4
BWA2
BPA3.
€SB2
CSA4
CSA2
csC4
CSK4
CSF2
CSE3
CSE4
CSH4
€sJ5
BAG4
BACS
CCA4
CLFS
CLAL
cLJ3
CMJI4
cMA2
CMB2
CLB3
CMA3
CLF1
CLJ4
CNA2
CRA3
CRA2
CKA4

CKF4

LABEL
ouT
PAUSE
PAWS
PROUTO
PRPOS
PRTAX
PRTX2
PRT1
PRT2
PRT3
PUNCHO
RCLD
RCOLD
RCOLDX
RDUN
RDUN1
RED10O
RED12
RED14
RED1S
RED16
RED18
RED20
RED22
REDS
RED50
RED6
RED7
RED9
RGTPO
RGT1
RGT2
RGT4
RGTS
RGT7
RGT8

RNXPO
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BLOCK

ABK3
CGAS

CTA2

€182

CWB1

BTJ3
CWJ4
CWJ5
CWC2
CWF3
CWA2
CuaAl
BAH2
BAG2
88D2

CKAS

CKES
CKA3
CHA2
CHA4
CH83
CHC2
CHF2
cJaz
CJa3
CJF4
CKA2
CJG4
CKB2
CJF2
BNA3
BND3
BNE4
BNG3
BNK3
BNF5
BNG4

BTJ4

LABEL

RSYUR

RSY1
RSY2
RSY3
RUBC3
SAVE
SAVE

SAVE+1

SPRT
sTop
SToPD
SYSTRA
SYucu
syucz
SYyucs
SYUCS
SYuce
SYuc?
TEST
TPOS1
TPPOS
TPPS
TSTX1
TsT1
TST2
uPD1
uPD3
uPDé6
UPD7
WEF4+1
WEF7
WEF8
XTRAP
XTRAP

X2

BLOCK

BYAlL

BYD1
BYF2
BYE2
BLA2
ABG3
ccaz
ccB2
CWKL
CHA%
CTA4
CTD4
BPJ4
BXAl
BXC1
BXJ2
BXA3
BXA4
BXCS
CUA2
BTE4
BT A4
BTAS
cueG3
CUE2
cuc2
CMG5
cMGS
CMC4
CME4
CNB2
CNE3
CNF5
ABH3
CCE2

CGDS
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Table B — Entry Connector References

This table lists all the off-page entry connectors that
are referenced by any off-page exit connector on an-
other chart. The entry connector is listed on the left,
and all references to this connector appear to the right
{and on subsequent lines if necessary).

ENTRY FROM ENTRY FROM
BAE2 BDH4& B0DA2 BTHL
BBA2 BAJS BEA2 BJE4
BCAL BBD2 BGB2 BNBL

BEF2 BTF2
BEG3 BUJS
BEH4
BFF2 BGB4 BNG2
BFK2 BJA2 BUB3
BF K4
BHD4 BJAG BKJ2
BHH4
BHK4 BJB4 BFA2
BJD2 BF A4
BJF2 BFC4
BJG2 BFD2
BJH2
BJH3 BJC4 BHC4
BJJ2 BK B2
BJK2 BKD2
BKHS BMC2
BLJ4 BME4
BLK4 BMG4
BMCS
8MD5 BJD3 BNJ2
BMES BVHL
BMJS
BTC4 BPD2 BGD4
BUAL BRAZ
BUB1
BUBS BPJ4 BRBS
8UCL
BUCS BRA2 BGJS
BUD4 8P AL
BUE1 BTC2
BUF4
BUG3 BUAL BBJ2
BVOL BTJ3
BLIAS BEAZ
BCD2 BBH3
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ccb2
CCE2
CDA2

CDA4

CEA2
CEA4

CEB4

CEG2

CEH2

CEJ3

CEJ4

CFA3

CFA4

CCG3

cpc2
cPJs

CCD4
CCG4

CDF4
CHF3

CHE2

CHB2
CHC2

CHC4
CHDS
CHE4
CHG4
CHH4
CJAa2
CPF3

ceB3
CDC4

CEJ3

CEJ4
CGF2

ENTRY
CFB4
CGA2

[nd
G

ol
o

CHA2
CHF2
CJA3
CMA3
CNA2
CPA2

CpPB3

cec3

CPCS5
CPE3
CRA2
CRA3
CRAS
CUF2
CWA2

CWJ5

FROM
c6D2

CFH2
CFC4
CFF4

CFG4
CJH4

CEB2
CED3
CCE4
CNH2
CMH2
CDH2

CRB2
CRB3

CRC2
CRC3
CRE2

CRD2



Table C — Subroutine Usage
This table lists the subroutine names as they appear in
each subroutine block on the individual charts. The
subroutine name and the block location where it may
be found appears on the first line. To the right of this
and on subsequent lines is a list of all chart and block

locations where this subroutine is used.

SUBROUTINE
(ACTIV
(DECVA
(DECVD
{NDATA
(PAUSE
(PRCOUT

ACTV

ACTV+1

BCDHC
BCD5

8CVDEC

BCVDEC-1

CALIB1

CALPCW

CALSY
CALeY

CALT7Y

CALBY

CONN

CAA2

CLAL
CTA2
CWB1

CAA2

CAB2

BPA2

BSAlL

B8SA4
BSAS

BSDS

BSA3

BLOCK
BNE2
BUG1
BRE4
BWD2
BTG1
BUH1

BCH2
BNJ3

CLG3
CLH2

CWF2
CUF2

BTH4
CKG3

BTG4
CKD3

BDH2

BRD1
BRE3
BRES
BRF1

SUBROUTINE

CVPRT

DATNS

FDAMT

IBVAL

IFIND

INITUS

ISSEK

ISSK1

MWR

NDSEL

CONN

CHAS

CVAl

CVA3

BVA3

BVA2

BWA2

CsB2

CsSA2

CWB1

CLAL

BLOCK

CJG2
CKJ3
CLGS
CNG5

CDG2
CRAS

BRF4

BAH4
8082
BFB2
BFB4

B8GG2

BAGS
8CEl
BDE2
BGC3
BGE2
BKF4
BKH4
8ME3
BNB3

CBE4
cDB4
CFE4
CPF3

CBE3
CRF3

CCAS
cuJ2

BHF 4
BHK4
BNC4

SUBROUTINE

NDS3

NRTST

PAUSE

PAKS

PROUT

CONN

CMB2

CKA4

CTA2

crBe2

CWB1
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BLOCK

BNF3
BUE3
BUG4

CLG4

CEE2
CHD2

BCF3
BJG2
BJG3
8uUB2
BUG3
CSGS

BEH4
[oed:1-3
CcDG3

BBH4
BCE3
BEC2
BEH3
BJA2
BJB1
BJF3
8JG1
8JJ1
BLAL
BL8B2
BLB3
BLD2
BLD4
BLE3
BLG3
BLK2
BLK4
BTF1
BTJ3
BUB3
BUC2
BUF3
BUH4
BWC3
BWC4
CcDC3
CPH5
CSH5
ciB4
CTE2
CT1G2
CWD5

SUBROUTINE

RDUN

REL10

RED50

RGTPO

RHBCD

RSYUR

SAVE

SPRT

STOP

SYSIDR

SYucu

SYUNCV

TEST

CONN

CKAS

CKA3

CKA2

BNA3

8YAl

CCA2

CHA4

CTA4

BXAl

CUA2

BLOCK

CAGS
CFG4

CEF3
CEH4
CHD3
CJA2
CJE4
CNC4

CHF2
cJcs3

BNB2
BVJ2

BEA1

BAES
BFFS
BFJ2
BMH2
BMH5

CWK1

CWB3
CWC2

BBJ4
BJB2
CJH2
CLH5
CNH5
CuUK2

BEG3

BFA2
BFA4

BLB4
BLK1
B8TF4
CWBS

ABA3
ABC3
CAA2
CLAL
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Appendix H — Sample Autochart Symbois
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