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LOCORE )

L . . >
Communications region, interrupt traps and preset entry point 4.
table.

1.1 Program Function

This program contains three functional parts. These

are: {1} communications region-this area contains system
constants that are common for all 2.1 MSOS systemsi

{2} interrupt trap region-this area is set up to provide
the interrupt handling desired: {3} preset entry point
table-this table allows entry to a protected routine

from an unprotected routine.

1.2 Communications Region

Locations $0 thru %FF are directly addressable in the

1700 computer. The communications region is sat up to
take advantage of this feature.. The first part of the
table contains constants which provide commonly used
masks. The second part of the table contains system
parameters such as flags: counters and addresses of system
entry points.

1.3 Interrupt Trap Region

The interrupt trap region encompasses the area from %100
to %13F. Each interrupt line has associated with it a
four word area within this region: line zero-%$100 to
%103, line one-%104 to %107, etc. A typical setup for
line zero is shown below:

LINEO NUM D WORD 1
RTJ {sF8} WORD 2
NUM 15 WORD 3
ADC IPROC WORD 4

Word one is reserved for the hardware storage of the
program address on interrupt.

Word two is the first instruction executed following an
interrupt. A return jump to a system interrupt processor
is then made. For line zero the transfer is to the
internal interrupt handler {IPROC}. The other lines
transfer to the common interrupt handler {ALUN}. These
routines provide for saving of registers and program
conditions via an interrupt stack-.
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Word three is used to hold the priority level associated
with the interrupt |line. The MASKT table is indexed by
this ordinal-

Word four contains the address of the processor for this
line. Most lines use the routine EPROC. Use of EPROC
dictates that the interrupting device must return bit
two as an Yinterrupt status® during a status operation
and all hardware devices must be ordered by logical unit
number on the interrupt lines. A special interrupt
routine may be designated here instead of EPROC.

L.-4 Table of Presets
The table of presets provides entry to a protected

routine from an unprotected routine. Entries are made
following the interrupt trap region in the following

manner:
ALF 3+.NAME
ADC NAME
EXT . NAME

Name is an entry point to a core resident system program-
See section for further information.
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2.0 SYSBUF - System tables and parameters.
cel Program Function

The following system buffers system tables and miscellaneous
subroutines are contained in this program.

L. Logical Unit Tables

A. LOGLA
B. LOG)
C. LOGZ

2« Interrupt Mask Table
A. MASKT

3. Storage Stacks
A. INTSTK = Interrupt stack
Bs VOLBLK - Volatile storage
C. SCHSTK - Scheduler stack

4. Core Allocation Data

A. CALTHD
B. LVLSTR

5. Diagnostic Tables

A. ALTERR
B. DGNTAB

k. Mass Memory Diagnostics
A. MMDIAG
7?7« Miscellaneous Programs-

A. IDLE
B. OVRLAY

&. TIMER+ RTMS. TRACE and ODEBUG information.
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A. TIMCPS+. TIMEC. TIMACK, TODLVL. NSCHED

B. R17LOC

Ce STOPIT

D. CHRSFG

2«2
Cecel

2ol

AA 3777

9« Dummy Device Driver

A. DUMDRV

10. Physical Device Tables

Logical Unit Tables
LOGLA - Table

This program segment contains ADC's for each system logical
unit. Each ADC will specify the address of the physical
device table for a specific logical unit. This table pro-
vides the definition of logical unit ver physical device.

Certain restraints are imposed on the ordering of this T
table: {1} the core allocator is logical unit onea ~
{2} wuse of EPROC requires that each logical unit is ordered

by interrupt line number. Standard logical units {i.e.

inputas list. etc.} are assigned by equates referencing this

tablee.
LOGL Table

An entry is placed in this table for each logical unit. The
format is as shown below:

15 14 13 r].F_' 11 1]

L L.U.

L i i

BIT 14

1
(]

implies the logical unit shares a device {ex.
FORTRAN and NON-FORTRAN Printer Driver would
have two logical units assigned to one physical
printer’}

BIT 13

1 implies the logical unit is marked down

BIT 0O thru 11 '
{L.U.} is the alternate logical unit {zero implies
no alternatel
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This table is preset to %FFFF for each logical unit.
This table is used to hold the top of the thread address
for requests for each logical unit.

Interrupt Mask Table

This table is indexed by priority level to set the M-register.
The M-register setting will determine which interrupt lines
will be enabled for a given priority level. Two basic rules
to be followed are:

L. Unused interrupt lines should have their corresponding
bit set to zero throughout the table. {Bits 0 through
15 of the M-register correspond to interrupt lines O
through 151}

2. A software priority is associated with each interruph
line. More than one line can be associated with the
same priority and can have the same mask. A "1" bit
is placed in the table for the bit position associated
with an interrupt line for all levels below the priority
level associated with that line. "0O" bits must be placed
in the interrupt line position for all the priority
levels equal to _and above the priority level associated
with the line.

Interrupt Stack

The interrupt stack {INTSTK} is the block of storage set aside
for saving the status of interrupted programs. The Common
Interrupt Handler stores the d-5 A-I- and P- registers and

the overflow indicator and the priority level of the interrupt-
ed program in this area. Five words are required for each
entry and the stack is of the push-downa. pop-up type: i-e«a
last-in. first out. The number of entries to be allowed for

in the table is derived from the number of different priority
levels used by interrupts.

Interrupt Stack Entry

Word
0 @ - Register
1 A - Register
2 I - Register
3 Overflow {bit 15}-, P=Register
Yy Priority Level

PRINTED IN USA.




CONTROL DATA CORPORATION

Arden Hills Development DIVISION MAR 51971
DOCUMENT CLASS IMS PAGE NO. 2.4
— L700mM
PRODUCT NAME 303
PRODUCT MODEL No.__E00E*3.0 MACHINE SERIES 1200
2«5 Volatile Storage

2e5.l

AA 3777

VOLBLK is the volatile storage area set aside for alloca-
tion of data storage for routines that must be re-entrant
{i.es may be operated at more than one level at the same
time}. Sufficient volatile storage must be reserved for
each priority level to accommodate the worst case or
maximum amount of volatile storage that can be requested
at each level. The system cannot recover from overflow
{more requested than is available} of volatile storage.

Core Requirements

Core may be reserved for volatile following these quidelines:

L. For each priority level in which monitor requests are
mades eight locations of volatile are required. If the
Request Processor itself makes a requesta such as a
Secondary Scheduler calla an additional eight locations
are required. Thus sixteen locations must be reserved
per priority level plus additional locations if used by
other re-entrant routines.

2. If the re-entrant FORTRAN Object Library and re-entrant
Encode/Decode Package are used 49 locations must be
reserved for each priority level using the re-entrant
FORTRAN library plus 5t locations for each priority
level using re-entrant Encode/Decode.

Scheduler Stack

This stack. SCHSTK. is a series of four-word entries.

Word

priority level

completion address

thread to next entry

value of @=register being passed

whueE o

A program may request the operation of another program by
making a scheduler request. Scheduler requests may also
be generated by the Timer Routine after a given interval
of time has elapsed. These requests are threaded together
on the scheduler stacke.
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Resident Available
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The total number of entries required is equal to the sum
of the number of scheduler requests and timer requests
that can be on the stack at one time. The size of this
stack may be changed by the usere.

SECPRO

Normally all entries are left empty. i.e«qa NUM %?FFF. The
address of a special interrupt response routine can be in-
cluded in the entry for its lines but it is more efficient
to put this address in the fourth word of the interrupt trap
location instead of using EPROC and SECPRO.

Core Allocation Data

LVLSTR is the table of starting addresses for the allocatable
core area available to each priority level. The upper

bound for protected allocatable area is the same for all
levels: the start of unprotected core. To prevent low-
priority programs from tying up all of the allocatable areas
it is common to restrict the amount available to them while
making the entire allocatable area available to the high
priority programse.

LVLSTR is set up to reflect the above. AREAL. AREA2. AREAZ
and AREAY are entry point names in the SPALE program used to
divide the allocatable area as shouwn below.

- -~ - ——% 7FFF

4 to —_—) i Unprotected
high priority - Job Area
only : '

1
&
‘[ t . arEAL
| —» AREA2
| - —» AREA3

L - v AREAC-AREAY

Request priorities 11 2 and 3 must include sufficient area
for the Job Processor. The entire area-AREAC must be
available at request priority zero so the system can get
started as initialized.
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2.9 Diagnostic Tables
2«9.3 Alternate Device Error Table
This table reserves one word for each device which could
have a simultaneous failure.
2.9.2 Diagnostic Timer Table
An ADC entry is made pointing to the physical device table
for each logical unit to be supervised by the diagnostic
timer.
c«10 Mass Memury Diagnostic Routine
MMDIAG is a routine that prints a message of the following
form:
MASS MEM ERR n
n is the error code
O
If the request that resulted in failure was a System
Directory request. this routine releases allocated core.
Control then returns back to the driver. This routine may
be modified to perform additional functions such as making
a Timer Request for the scheduled program to be attempted
again at a later time.
2.1l Idle Loop
This routine runs at level =1 when no other programs are -
running. This routine may be modified to provide a counter
to monitor the amount of idle time. If IDLE is running
a snap dump may be taken by steppinga. clearing the A-register
and hitting run.
el Overlay Subroutine
The overlay subroutine allows users to call for mass memory
to be read over the actual call parameters. This is accom-
plished in the disk or drum driver by moving the parameter
list to the equipment table and using the overlay subroutine
to ensure that the return address from the call cannot be
written over. Indirect overlay calls are not permitted.
The following example shows a typical overlay disk read. ™
“\_/
RTJ OVRLAY
ADC %200.COMP10+%8C2N+BUF 210.ADR
AA 3777
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Dummy Device Driver

This routine is used with the dummy device table and is

assigned a logical unit like a normal device. Read or write

requests that address this logical unit cause the dummy
driver to be initiated. and the completion address in the
request is scheduled with error indication. This allows
the Dummy Device to be setup as the alternate for devices
where it would not be acceptable to hang up the request
waiting for operator action in response to the Alternate
Device Handler request for input.

Physical Device Tables

The physical device table {PDT's} contain all the device
data necessary for a device to be operated by its driver.
Word 0 through 12 have the same general use for all device
drivers. Words from 13 on are used for special purposes
appropriate to the drivers if necessary.

Each drivers physical device table setup is outlined in the
1700 MSOS Installation Handbook Pub. No. &0234300B.
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3.1

EXTERNAL SYMBOLS

T10 Entry point of SPACF request
SCHTOP Location in System Tables containing location of
top entry in schedule stack

FUNCTION

In a given system: numerous requests for the execution of
programs at specific priority levels may be generated.
Specifically, these requests are generated when

a} an I/0 request has been completed.

b} a specified time interval has elapsed.
c} <core has been allocated,

d} a mass memory request has been executed.

Requests may also be made by any program directly. They
are called Scheduler Requests.

It is the function of the Scheduler Request Processor to (:i
a} cause the immediate execution of a requested program
if it is of a higher priority level than the requesting
{current} program. or
b} thread the request by priority and within a priority
by first in first out:, if its priority is the current
priority.

If the requested program is mass memory resident:, the
Scheduler Processor will cause allocation of core for this
program and transfer of the program from mass memory. After
the program has been transferred, a Scheduler Request is
made. which results in a} or b} above.

ilhenever a program terminates: the Program Dispatcher will
select the next program to be run:, either from the top of
the scheduler thread or the interrupt stack.

Entry Interfaces

Program is entered from the Request Fntry Processor. The
calling Trequesting} program must have interrupts enabled.
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3.4

Fxit Interface

The program exits either to the requested program fcompletion
address}, If the level is higher than the current one or to
the request exit.

In the first case the priority level, I and the return address
leading to the request exit are saved in the proper positions
of the interrupt stack and its base adjusted. A, @ and I are
saved in volatiles which is not released until the requested
program terminates. T contains the base of volatile storage:
when control is given to the requested program.

Interrupts are enabled and the requested priority level and
mask set.

In the second case the request has been threaded. Control
goes to REQXT to restore the registers for the requestor
and enable interrupts.

Internal Description

All Scheduler Requests are identified by the request entry
processors which also allocates a sufficient amount of volatile
storage for re-entrancy purposes. Then control is given to

the Scheduler Request Processor {Symbol T9%. Tnterrupts are
enabled and I contains the base address of the allocated
volatile storage. Volatile is organized in this way.

{I} + 0 contains @

{I} + 1 contains A

{I} + 2 contains I

{I} + 3 contains Return Address

fI} + Y4 contains Priority Level of Request

{I} + § contains Pointer to Request Parameter | ist
{I} + b contains First llord of Request {Temp.}

1I} + ? contains Second llord of Request {Temp.}

First the return address is adjusted by two locations unless
the call was indirect:, in which case it had already been
adjusted by the Request Fntry Processor. Then word 1l and ¢

of the call are stored in volatile temporarily. If the call
is a directory call control is given to DIRCAL. Tf not a
directory calls a test is made to see if the requested program
is of higher level than the current one in which case control
transfers to HILVL.
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Otherwiser a test for a primary call {SCHDLE request? is

made and only then, i{f it is not a directory calls not of

a higher level and not a secondary call, is a position in the
Scheduler Stack obtained and the request transferred from
volatile {I} + b and {I} + ? into the stack. The top of the
avalilable {empty} thread is in TOMPT. A]]l YemptiesY {favail-
able entries} are threaded together, the last one containing
-0 in the thread. Thus if TOMPT contains -0, it indicates
that the stack has overflowed: in whlch case an error routine
is entered. The Scheduler Stack is shared with entries from
timer requests. It effectively buffers these requests: so
that the requesting programs may leave core. One entry on
the Scheduler/Timer Stack consists of 4 words.

15 1Yy 9 &8 3 4 3 a
[T] RC=9 [ X T RP T ¢cp |
L C ]
| Thread ]

I d ] ~

The completion address is absolutized before going on the
stack as it cannot be absolutized later.

The Scheduler/Timer Stack and TOMPT must be preset by the
user-.

For directory calls the DIRCAL routine determines after placing
the call priority into the directory, if the called program

is mass memory resident. 1In this case: control goes to the
Allocator Request Processor fSymbol Ti0%. Otherwiser, control
goes to SCHED2 or to HILVL depending on the priority of the
request.

At SCHED2 the original contents of the Q@-register are stored
in the request from volatile fI* + 0 and the request is then
threaded on the Scheduler thread. This thread is not to be
confused with the Scheduler Stack since it contains secondary
scheduler requests located somewhere in a user program:
primary requests located in the stack and directory requested
located in the directory.

In the THREDL routine a position for the new request is
determined according to the priority of the new entry. It ™

may be at the end of the beginning of the existing thread ~—r
in particular if it is the first entry.

The routine THREAD accomplished the actual threading.
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HILVL gives control to the requested program immediately
after saving all information necessary to continue the
requesting program. A request for a higher level program
can therefore be considered a pseudo interrupt.

The current priority level and I are saved in the interrupt
stack and the interrupt stack base address count is incre-
mented by 5. The request exit is stored as the return address
since upon return from the program volatile must be restored
as well as A and 4. Then the requested priority level and
the associated mask are set and control is given to the new
YGo Tov address.

AA 3777 : PRINTED IN USA.
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4.0 Dispatcher
4.1 TInternal Symbols

SCHSTC Routine to initiate a program when taken from the
scheduler thread.

DISP Start of Program Dispatcher

COMEXT Defined by an EQU and determines the interrupt trap
slot location to be used as a common exit-

4.2 Dispatcher Function

Whenever a protected program terminates. it will give control
to the Program Pispatcher®. The Program Dispatcher decides
which program shall be initiated next. Tt could be a program
previously interrupted and waiting on the interrupt stack.

or a program that has been scheduled and is waiting in the
scheduler thread. The highest priority program is then
initiated by the Program Dispatcher and control given to it.

4.3 Entry Interfaces
Fntered via a jump to entry point DISP. <:>
4.4 Exit Interfaces

If control is given to the program that was previously
interrupted: the A-, d-, I-, and M-registers and the overflow
are restored to their previous conditions as well as priority
level. Interrupts are enabled, and control returns to the
location at which the interrupt originally occurred.

If control is given to a program on the scheduler thread.

YA° will contain the address of the scheduler thread entry:

@ will contain the fourth word of the entry {the original ¢
in scheduler callsy or an error indication in I/0 calls: or
the time of day in timer calls?}, priority level and M will
contaln the configuration specified in the first word of the
entry, and I and overflow will be an arbitrary configuration.
Interrupts are enabled.

4.5 Internal Description

After the program is entered, a test is made to determine
whether the priority of the highest interrupted program is

= to the priority of highest program waiting in the scheduler
thread. If the interrupted program is to be resumed, the i
return address is stored in the common exit and I and A are (\}
restored. Thens the interrupt stack base is adjusted down ‘
by 5 and storéd in COIINT, and the priority level restored

“Protected programs may also terminate with a RELEAS request
which jumps to the Program Dispatcher.

AA 3777 PRINTED IN USA.
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into the cell containing priority level. The mask associated
with this level is transferred into M fwhich restores M,

and then @ is also restored. (ontrol is returned to the
interrupted program by an EXI instruction which restores
overflow and enables interrupts.

If the program of highest level is on the scheduler thread.
the priority specified in the highest thread entry dthe
address of this entry is in SCHTOP} is placed into the cell
containing priority level, and the associated mask placed
into M. Then SCHTOP is updated pointing now to the next
entry in the thread. If there is no other entry, it contains
_D_

Next, a test is made whether the scheduler thread entry was
a primary entry {i.e., not resulting from a completed I/0
call or an expired timer call} and is in the scheduler

stack {see specification on scheduler for difference between
scheduler stack and thread?.

If yess, the scheduler stack position is added to the thread

of YemptiesY and the address to which control is to be given
(:) is stored in the common exit. Then the address of the entry
is put into A and the fourth word of the call into @. C(ontrol

is transferred with an EXI instruction which enables interrupts.

If the scheduler thread entry resulted from an I/0 or Timer
call, the specified completion location may be relative. If
it is+ the absolute address is determined and the address
stored in the common exit. Then the third word of the entry
fcontaining the thread} is set to 0 as an indication that
the call is completed and could be made again. A and d are
loaded and “ontrol is transferred as above.
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1 2 4 s
DISP XX
A ;
{ hWAST Fuul.
: INTERRUPT
WOCATION
OR\&\N To
REITORE ' !
w / INTERRUEPT
B S TR
Wyne\T / EnTeN .
INTERRUPITY / e
RESWNT . . '
SET REW SET TWS "RESTORE P QU T
MQA’r\on ReESTokE INTERRUPT PRI\ORIT( RESTORE | .
c w x > %\?Qﬁei?w ] WSVEL. AND, R . N
M
CommoN RNT AVAILNBLE- MASKY L 3 K .
PRIORTY oF S&T PRWRITY E"\T “
YWGHEST eVl & WASK nmyeRRueT
sﬁﬁ;&ﬁ?}u«: FOR_ SCHED, L—v—@ STATE Yo ‘ :g>
! ! SR BENTRY R<su
o ' o
1w
=
CONZZg:::gsAggg::::IlON ::{ES::S:: l M_S eE l\OO PROJECT NO. | Y APPROVED duff;; n-?
SAMPLE CODE [} e’ DISPATCHER FRoJjecT Mok °
FLOWCHART 1 NB SSE pace | oF 2 |ProsecT NaMe | I
DECISION TABLE [ ] NUMBER BayE TASK NO. L l:u
OTHE/F,L\ :] DRAWN BY DATE /  "ASK NAME ) ‘\ —I
A / \¥/ -
PRINTED IN USA.

AA1385 (FORMERLY CA127-1:



AA1385

(FORMER: - CA1g"®

. . s
M () ()
s ’ -
| L PRIMARY
_PATH
S o seWxaT
UPDATE FoiNTeR] ‘ADD SCHELLS CeT =x=C. GCET PARAM, =T
— | o Tof@ afF R =3 m '
1 fsenevuve m{’?&‘ ToT\.\s'r x R“b-“:}\?n < To PASS | ;‘%},‘::‘.“é“’.“;"
. L THREAD 4 oF EBEMPT\ES QOMVION. EY\T N Q sTART
i RAECUTION
4
[swre ®vec, TERO THREAY
: — | ADDQESS — : woTaeE
SECONDARY | TCommon [T REQUEST
QAw , SNy )
PATYR |
SRS
NODRESR
\NCREMENT TO
PheAM. WST H
START Aadhe.
=
>
)
e
- 7}
' =
CONTROLDATACORPORATION [oogd®™ T MS MAD% 1100 | rroseer wo. "] seeoveo | oave |m
SAMPLE CODE O i D\S PATORER PROJECT MGR %
FLOWCHART O] NOD\S P pace ¢ oF £ | PROJECT Name =
DECISION TABLE :l NUMBER {,’i‘#E TASK NO. l:lJ
OTHER K
DRAWN BY DATE TASK NAME
PRINTED IN USA




DOCUMENT CLASS PAGE NO.
PRODUCT NAME

PRODUCT MODEL No.__EOOB*3.0 MACHINE SERIES 1700

5.0

AA 3777

CONTROL DATA CORPORATION

3000/1700 Systems 2 Development pivison  MAR 91971

ImMS 5.1

1700 MSOS .

Scheduler-Dispatcher for Re-entrant FORTRAN Library

5.1

Program funtions of RDISP

This version of the scheduler/dispatcher is the same as the
scheduler ISGHEDUY and dispatcher {NDISP} with the additional
capability to save or restore the FORTRAN scratch area and
the |ibrary temporary locations on changes of priority level
which would give control to another FORTRAN user.

Entry Interfaces {see sections 3.3, 4.3}
Exit Interfaces {see sections 3.4, 4.4}
Internal Description

The sections 3.5 and 4.5 of this IMS should be referenced for
the internal description of the normal dispatcher and scheduler.
The text in this section only describes the differences in

this module from the standard.

If entry into the scheduler is by a program requésting a

higher level program to be run, other than a mass memory {’)
directory calls then the requestor is put on the interrupt .
stack and control is passed to SAVE at the requested priority.

At SAVE a test is made to see if the new priority level is

a FORTRAN level and a new FORTRAN level. Tf so we must save
our data to provide re-entrancy. If not we exit SAVE back

to the scheduler. If we must save our data we calculate the
data area required to save %C5 thru $E5:, our normal A, @

and I plus the data list specified by FLIST. The Q register
is set equal to the old FORTRAN level FLEVEL and the A register
is set equal to the volatile region associated with the old
level {FTOP}. Volatile is then requested. The return address
for SAVE is stored in the third word of volatile and the new
FLEVEL and FTOP are set up. Interrupts are enabled and the
FORTRAN scratch area is now saved in volatile. The conditions
on entry are reset and exit is made.

Upon entering the dispatcher control is passed to RESRTN.
This routine will restore the communications region or
scratch area for FORTRAN if a FORTRAN program has just
terminated. If no other FORTRAN programs have their data
stored no action is taken and the scratch area remains the
same. If the program which just terminated was not a
FORTRAN program no action is taken.
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If the dispatcher determines the highest priority program
is on the scheduler thread control is passed to SAVE. 1If
the program to be executed is a FORTRAN level we must save
the FORTRAN scratch as described above, otherwise, control
is returned to the scheduler operations.

O
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.0 COMPLETE REQUEST FOR DRIVER ROUTINE
b.1 SYMBOLS
COMPRQ Entry Point
b.2 FUNCTION

The functions of this subroutine are to initiate completion
requests to the Scheduler for threaded I/0 requests and to
perform other housekeeping details upon completion of an
I/0 action by an I/0 device driver.

b.3 ENTRY INTERFACES

COMPRQ is entered via a return jump with the physical
device table address for the device in I.

b.4 EXIT INTERFACES

The contents of the I register are not disturbed. The
contents of the A @ and Overflow registers are destroyed.
Interrupts are enabled. <:>

.5 TINTERNAL DESCRIPTION

The routine is entered from an I/0 device driver via a
Return Jump to COMPRQ. Interrupts are immediately inhibited-

The Diagnostic Clock cell in the Physical Device Table is
set idle. :

For logical units which do not share devices: the completion
address, if not zero: is scheduled with the error field
from Word 9 of the Physical Device Table replacing the V
field of the I/0 request parameter test. If the call was

a system directory request the V field is not stored in the
parameter |ist since the system directory entries do not
have a V field. Bits 14 and 15 of Word 8 in the Physical
Device Table are set to Yzero” and an indirect secondary
scheduler call is made. The request parameter list:, which
contains a request code designating it an I/0 call: is
flagged as a secondary schedular call by setting bit 15

of the first word {field I} to Yone.Y The scheduler later
resets it to Yzero.Y The device is not released from its
logical unit assignment.
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Indirect call in COMPR&

SYFY
€001

points to I/0 call which is now a secondary scheduler
request:

4ooao SY4FYy
8802 Bit set by COMPRA, cleared after SCHEDU threads
5010 This address scheduled. request -
2000
0ooa
001k
1000

If the completion address is zero: the thread word of the
request is cleared and no address is scheduled.

For logical units which share devices: completed requests
are treated |ike requests to ordinary logical units. The
device is then assigned to a pseudo logical unit., %FFFF
{see section 7.4}.

The subroutine exits to the location following the return
jump which called it.
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7.0 FIND NEXT REQUEST FOR DRIVER {FNR}

7.1

.2

AA 3777

FUNCTION

The function of this subroutine is to find the request
which should be processed next by a driver for a device.
FNR also stores the information in the physical device
table concerning the request that is common to all drivers.

ENTRY INTERFACES

FNR is entered via a return jump to entry poxnt FNR with
the physical device table address in I.

EXIT INTERFACES

If there are no more requests for action by a device:, the
subroutine returns to the driver at call +l. The device
has been made unassigned by storing a zero in word 5 {ELUZ}
of the physical device table.

If FNR has found a request it returns to the driver at

call +2. The I register is undisturbed. The A & @ registers

are not restored. The following information has been stored

in the physical device device table by FNR:

L. Operation in progress bit is set in word 8.

2. Address of the I/0 parameter list is set in word k-

3. Word 5 {ELU} remains assigned to the same logical
unit or to a logical unit which shares the device.

4. Words 10 and L1 contain the first word address and
the last word address +1.

S. Word 9 {switch word} is cleared except for the mass
memory bit {if set} and bits 0 and 1 which indicate
whether the type of operation is ASCII or binary:
formatted or unformatted.

INTERNAL DESCRIPTION

For logical units that do not share a device: FNR examines
the thread in the L0G2 table associated with the logical
unit {L.U. assigned by RWU before it schedules the driver’}
to obtain the next request. If there are none, FNR exits
to call +L.
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The top request on the L0GE thread is removed and its
parameter |ist address, the first word and last word +1
addresses: the operation-in-progress bit, and the type of
operation bits are stored in the physical device table.
Exit is to call +2.

If the request was a system directory I/0 call {request
code of zerol}r the first word and last word +1 are computed
from the system directory entry. The type of operation
bits are not set. Exit is to call +2.

If the device is shared by several logical units, the

COMPRQ subroutine has set word 5 {ELU} of the physical
device table to $FFFF. Upon finding that a device is
assigned to %FFFF, FNR searches the LOGLA table for the
highest priority {i.e. the lowest number} which requires

the available device. When a logical unit with a waiting
request is encountered: FNR places the device into operation
in the same manner as for unshared devices. This provides
sharing of devices by several user routines. However. once
a request to a device is started it will be completed before
a request of higher priority to the same device can be

) initiated.

AA 3777 PRINTED IN USA.
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8.0 ALTERNATE DEVICE HANDLER

AA 3777

8.1

Function

The Alternate Device Handler is responsible for processing
irrecoverable errors for many of the drivers.

Upon entry, it determines whether the device has an operational
alternate. If an alternate exists, the request for the

failed device is assigned to the alternate and the operator

is notified of the switch-over. This re-assignment is done

at a high priority level. However, if no alternate exists:

the program reschedules itself at a low priority to request
operator intervention. In either case. all message output

is executed from a low priority section of the program.

The Alternate Device Handler continues to assign alternate

to failed devices without waiting for completion of its
message I/0. This requires that the table ALTERR be provided
to store the error words in for processing by the low priority
section.

. e
Entry Interfaces (j)
Entry is made via a jump to the entry points DEVERR, ADEV.,
or ALTDEV. These names are equivalant and can be used
interchangeably. On entry @ should contain the following
information:

Bits 0-5 Error code

0 - timer expired
1 - reject

2 - alarm

3 - parity error

4 - checksum error

[¥5]
b
|

other error codes as defined for driver

Bits k=15 Logical Unit Number associated with the
the requested device.

NOTE: The logical unit number in the error word is formed

by the driver of the device using the device’s ELU word from
the PHSTAB. Since the RW and FNR routines store the requested
logical unit number in ELU, the L.U. ih the error word
reflects the L.U. whose request is being processed by this
device when it fails and not necessarily the L.U. assigned

to this device.

C
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e.g.r if the device assigned to L.U. 2 has failed previously
and L.U. 8 is the alternate of L.U. 2:

L. The error word will contain L.U. 2 if L.U. 8 was processing
a request for L.U. 2 when the device failed-

2. The error word will contain L.U. 8 if the device failed
while processing a request for L.U. 8.

8.3 Entry Symbols

ALTDEV

ADEV Alternate Device Handler Entry from Drivers
DEVERR

ALTSUB Find Alternate Logical Unit Subroutines
CONVER

- CONVRT HEX to ASCII (onversion Subroutine

8.4 External Symbols

JBCNCL Core resident program which causes the JBKILL
module of the job processor to be executed.

JOBIND A location in the TRVEC module which is non-
: zero if job processing is in progress-

ALTERR A table used to save the error word in case
- several failures occur at one time. This
table is included in the System Tables and
Parameters program and is of the form:

ENT ALTERR
ALTERR ADC NUMLU ALTDEV ERROR TABLE SIZE
BZS {NUMLUY} SPACE FOR {NUMLUZ
SIMULTANEOQUS FAILURES

LOGLA

LOGY Logical Unit Tables
LOG2

AA 3777 PRINTED IN USA.




CONTROL DATA CORPORATION
BUDD/]J?DD Systems & Development. DIVISION MAR 5 1971

DOCUMENT CLAss __LMS : PAGE NO.____8-3 \
PRODUCT NAME 1700 Operating System (:;

PRODUCT MODEL No._E006%3.0 MACHINE SERIES 1700

DUMALT Logical Unit Number of the Dummy Device
Driver.

Included in the System Tables and parameters
program as an EQU entry.

e.-g-r EQU DUMALT {SDA-LOGLAZ}
ENT DUMALT

If the Dummy Driver is not present, set to
zero

e.g., EQU DUMALT {07}
ENT DUMALT

and remove the entries from the LOGLA, LOGZ,
and LO0G) tables.

MAS300 Entry in the Mass Memory Driver Control program.
It will check if any mass memory drivers are
waiting to use core.

8.4 Initial Operations ' (j)

The Alternate Device Handler is entered at the priority

of the driver. or at the level specified if scheduled into
operation. The latter method is used if the driver must
continue after calling the Alternate Device Handler. 1In
either case the Alternate Device Handler reschedules itself
at a high priority level determined by the symbol LEVEL.

LEVEL should be equated to a value one greater than the
highest priority of any driver using the Alternate Device
. Handler.

A check is then made for space in the error word table.

If the next location in the table is not empty {i.e., zero}
the size of the ALTERR table is not large enough. This error
is irrecoverable and the Alternate Device Handler will hang
in a loop-

8.5 Operations When No Alternate Exists
The low priority section {NOALT} is scheduled at level 4 and

the error word is stored in the ALTERR table. Exit is made
to the dispatcher. :

O
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alternate

If the requested L.U. specified in the error word is already
down: a search is made for the alternate that actually failed
and that L-U. is stored in the error word. The failed L-.U.
is then marked down and made a shared device {i.e., bits 13
and 14 of L0GlL are set = 1} and a check for an operational
alternate is made. :

If no alternate of the failed L.U. exists:, the L0GlL entry of
the failed L.U- is restored to what it was on entry to ALTDEV.
The low priority section is scheduled, the error word is
stored in ALTERR, and exit is made to the dispatche -

If an operative alternate of the failed L-U. is found, the
request is rethreaded to the L0GZ2 thread of the requested
L.-U. The ELU word of the L.U. that actually failed is
cleared and the operational alternate is made a shared device
{i.e.s bit 14 of LOGLl is set = 1}.

A search of the ALTERR is made and if the error is already
in the table the error word is cleared {i.e.: set to zerol}.

If the operative alternate device is not busy {i-e-., ELU
word = zerol}, the alternate’s driver is scheduled via its
PHSTAB and made busy by storing the requested logical unit
number in the alternaters ELU word.

Then the low priority I/0 section {NOALT} is scheduled if
not busy and the error word, if not zero, is stored in the
ALTERR table and exit is made to the dispatcher.

EXAMPLE:  On entry to ALTDEV., if L.U. 8 failed while
processing a request for L.U. 2 the error word and LOG1
entries would look like this {L.U. b is the alternate of
L.U. &8%: '

15 LS ]

ERROR WORD 2 |error code

4 14 13 9 0
LU 2 LOGL 111
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On exit from the high priority section of ALTDEV, the

entries will now look like this:
15 L5 0
ERROR WORD 8 |error code
14 13 9 0
LU 2 LOGL 113 8
14 13 9 1]
LU 8 LOG) 1l 1 L
1y 13 9 0
LU b LOGL 1 -

The request has been rethreaded to L.U. 2 LOG2 thread and
the ELU word in the PHSTAB of L.U. b will contain L.U. 2
{if the L.-U. b driver was not busyl}.

Low Priority I/0 Section {NOALT}

All 1I/0 requests are executed in this section at priority
level 4. This allows several alternates to be re-assigned
even before the first message has been output. The NOALT
section picks up one entry at a time from the ALTERR table:.
processes it: and then returns to process further entries
until none remain in the ALTERR table. At this time NOALT
clears its busy flag and exits to the dispatcher.

Each error word from a driver to ALTDEV is stored in successi
positions in the ALTERR table. UWhen the top of the table is
reached the indexes are set back to the bottom of the table.
If the next location in the table is not empty {i.e., zero}
the size of the ALTERR is not large enough.

NOALT informs the operator of errors and interrogates the
operator for guidance when there is no alternate available.
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If an operative alternate exists:, the following message
results: .

L,nn FAILED ee
ALT rmm

If no alternate is assigned, the following message results:

Lrnn FAILED ee
ACTION

followed by an input request to allow the operator to specify
the action to be taken.

nn = Logical unit that failed {decimall}
ee = Error code passed from driver {decimall}
mm = Logical unit of alternate {decimal}

All Input/Output is via the Comment Device-

If the input request following the ACTION message is completed
with error ird ication {e.g., a timeout occurred} then the RP
option is assumed. The ACTION and input request cannot be
repeated otherwise the ALTERR table may be filled with error
word entries corresponding to the input comment device
failure.

If no alternate exists the operator is requested to specify
further action. His options are as follows:

RP Repeat the request ~ the current request is
rethreaded and the initiator portion of the
driver scheduled-.

Ccu Continue - the completion address is scheduled.
the error is reported to the caller and the
driver initiator rescheduled.

Q) Continue and mark the device as Ydown¥. This
option causes all completion addresses for
requests in the queue to be scheduled with
error indicators in @- In addition: the device
is marked Ydown¥ by setting bit 13 in LOGL
table. This results in scheduling completion
addresses with error codes for any subsequent
request for this device.
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effect this option will cause repetition of
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the action request printoutx. If job processing
is in effect, the job processor job cancel

entry is scheduled at level two. All the
actions of the CU option are then executed.

wJob processing is not in effect when LIBEDT or RECOVERY
modules are in control. ,

DD Delete the job and mark the device as Ydown®.
This action will result in a repeat of the
action request printout if job processing is
not in effect. The job processor job cancel
entry is scheduled at level 2. All the actions
of the (D option are then executed-.

Subroutines

ALTSUB is the subroutine used to find the operational

alternate for a given logical unit. The logical unit is in

@ on entry and if this logical unit is operational {not )

marked down} then @ returns unchanged. Otherwise. @ will Y
be set to the logical unit of the first operational alternate~-~

assigned. If no alternate is assigned @ will be =zero. If
the only alternate is the device that just failed, then @
will be set to DUMALT on return. The value of DUMALT is

either the logical unit of the Dummy Driver or zero, and is
set at Initialization. {See 8.4}

The ALTSUB subroutine is called from the following programs:

RUW Read-WUrite Request Processor
FNR Find Next Request Subroutine

Note that ALTSUB allows alternates to be assigned in a
circular arrangement

e.g.r L.U. b=—»?7-58-27—>10—>8

CONVER {=CONVRT?} is a hexadecimal to ASCII coded Decimal
conversion subroutine. The hexadecimal value in A is
converted and returned to A. It is restricted to a maximum
of two decimal digits {i-e., 99ypt and is used to convert

the logical unit and error code Por printout. The subroutine
is re-entrant and may be used by other programs.

C
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If a device fails and no alternate is available, the dummy
device can be assigned as the alternate. This causes the
Dummy Driver to be scheduled via the Dummy Equipment Table-
The Dummy Driver picks up the request using the FNR subroutine
and sets the error field in the request. Then the logical
unit that failed is restored by clearing the Ydevice down®

bit in the L0OGL logical unit table. Finally the COMPR@
subroutine is entered to complete the request and then returns
to the Dummy Driver Initiator to re-enter FNR and process

any further requests on the thread.

The Dummy Driver allows a user program to make an I1/0 request
and ensure that the completion address will be scheduled
without requiring operator intervention. Otherwise, the user
program could be suspended indefinitely. The user program
must check for I/0 errors at the completion entry and take
appropriate action if an I/0 error occurred {i.e., if Q35=1%.

The Dummy Driver and Dummy Equipment Table must be included in
the System Tables and Parameters Program if this feature is
required. A logical unit entry must also be assigned to the
Dummy Driver in the logical unit tables, LOGLA, LOGL and LOGZ-
This logical unit number can then be assigned as the

alternate in the L0GLl entry for the logical units that have

no other alternates. See section 2.1.3.

DUMALT is the logical unit number assigned to the Dummy. If
the Dummy Driver is not included DUMALT should be equivalenced
to zero. DUMALT is assigned as the alternate when all
alternates are marked down such that the failed device is
assigned as its own alternate.

The dummy may also be used as the alternate for the comment
device. Comment device failures are not recoverable unless
an alternate is assigned for the comment input device.
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9.0 MAKE @ FOR DRIVER ROUTINE
9.1 SYMBOLS
MAKQ  Entry Point
9.2 FUNCTION

The functions of this routine are to determine if a short
read and/or a device error occurred during the driver's
operations. If either of these conditions has occurred,
MAKQ will set the proper bits in Word 9 {switch word} of
the physical device table. The COMPR? subroutine uses
these bits to form the V field of an I/0 call {see section
bL.5%.

9.3 ENTRY INTERFACES

MAKQ is entered with the address of the return to the driver
in the A register and the physical device table address of
the device in the I register.

9.4 EXIT INTERFACES

The contents of the I register are not disturbed. The
contents of the A and @ registers are destroyed.

9.5 INTERNAL DESCRIPTION

On entry the return address of the driver is stored in the
physical device table and the @ register is cleared.

A test for a short read is made by comparing the last
location read {Ycore® address} to the last word address

+1. If, before exiting to MAKR. the driver was expecting
the next character to be a lower character, the Ycore®
address is incremented by one before the short read test.
This is necessary because the driver does not increment the
“core” address until the lower character is received. If a
short read condition exists, bit 14 is set in the @ register.

A check is then made for a device error condition and if
true, if the the device was not ready. Bits 15 and/or 13
are set reflecting these conditions.

The final content of the @ register is stored in word 9

{switch word} of the physical device table and exit is
made to the return address.
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10.1 External Symbols
ALLIN - Entry point of COMMON

0.2 Function

This program saves the @ A, I registers along with the
return address and priority level prior to an interrupt-
It adds this information to the interrupt stack and sets

the mask register with a new mask and sets the new priority

lever in the current priority level cell.

16-3 Entry Interface

This program is entered by an indirect return jump thru
location 4FE. This locore location contains the address

of the entry point ALLIN.

10.4 Exit Interface

This program exits to the interrupt processor chosen in
the 4th word of the trap location for the line that has

interrupted.
10.5 Internal Description

Upon entry the top of the interrupt stack is found

@, Ar Priority level, I are stored in the stack the address

and

of the interrupt processor is determined and the return
address is picked up and saved in the stack- The new
priority level is determined from the trap region and put

in location $EF. The new mask is found and put in the mask

register. An exit jump is made to the processor chosen

by the trap area-.
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1.0 NIPROC
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1L.1

1Ll.2

11.3

L.y

1.5

External Symbols

IPROC Entry point to IPROC

IP1 Address constant of IPROCL

TBLE Used for HEX to ASCII conversion

JOBIND Used to see if job processor is in core

SWTCH Used to lock out job processor while LIBEDT
or Recovery in core

TIMACK Used to acknowledge timer interrupts

IPROCYL Processor in protect errors

PARITY Processor for parity errors

Function

The function of the internal interrupt processor is to
handle internal interrupts on |ine zero caused by parity
errors in memory, memory protect errors and power failure
conditions.

Entry Interface

NIPROC is entered upon an interrupt of line zero. Its
address is contained in the fourth word of line zero‘s
trap.

Exit Interface

Exit from IPROC depends upon the error condition that
caused the interrupt. Protect errors exit to IPROCL which
is the protect processor. Parity errors cause a branch

to PARITY which is a user supplied module to process
parity errors. If this module is not present the computer
is hung in a $18FF loop. For power failure errors the
computer is hung in a $18FF loop until power returns at
that time a EXI instruction is executed which returns
control to the P+l instruction is executed which returns
control to the P+l interrupted address.

Internal Description

After entry to IPROC a protect fault is tested for if a
protect fault is found a jump to IPROCL is made. If no
protect fault is found a parity error test is made if no
parity error is found a power failure is assumed. The
contants of the registers are saved and a jump to the
power failure routine is set up at absolute location O
and 1. When a power failure occurs the user master clears
and hits the run switch, location 0 and 1 are executed
giving control to the power failure routine which in

turn exits the interrupt state through the return address
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12.0 External Interrupt Handler {EPROC}
12.1 Program Function

External Interrupts are handled by this routine. There
are three conditions that can exist on an interrupted
line. They are as follows:

L. The line is connected to devices controlled by the
Operating System: i.e.r they appear in the system
equipment table.

2« The line is connected to devices not controlled
by the Operating System.

3. The line is connected to devices, some of which are
controlled by the Operating System and some of
which are not.

2.2 Internal Description

Upon entrance to YEPROC® the YIY register contains the
slot location through which the interrupt came. This
location is changed to a |line number from which the
number of devices on this line can be found. If no
devices are present, a check is made for the secondary
processor.
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If devices are present:, the logical unit number of the
first device is found. The number of devices is stored
in the I register and volatile storage is called.  Only
three words are saved: they are 4, A and I where.

@ Line number interrupted
A Logical unit number of first device on line
I Negative number of devices on line

Each device is checked in turn for having the interrupt
status set. When one is found, the continuator address
is set in the @ register of volatile storaga. Volatile

storage is released and a jump made to location specified
in the @ register.

If no devices on the line interrupted, volatile storage

is released and a secondary processor is checked for being
present. If one is present, control is passed to it: if
not, the ghost interrupt message is scheduled, and control
is returned to the dispatcher. :

The ghost interrupt message prints GI {line no.} where ; (”}.
line no. is a hexadecimal number. Upon completion of ~
the printout, control is returned to the dispatcher.

Entry Interfaces

EPROC Entrance to External Interrupt Handler
I set to slot location through which interrupt came.

Internal Entry

PRINT Prints ghost xnterrupt error message
GI {line number in hex} exits to dlspatcher

External References

SECPRO Secondary Processor Table
LOGLA Table of logical units determines
L1-L15 number of units on |line

O
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13.0 volatile Storage Handler
13.1 Internal Symbols

VOLBLK - Volatile storage block starting address

VOLATL - Current address of entry into VOLBLK. Located
in the communication area.

VOLEND - Address of the location following the volatile
storage block.

OVFVOL - The entry name of a module entered in case of
volatile storage overflow-.

ZERO - A communication area cell containing zero.
va -~ Index for saving users 4.
VA - Index for saving users A.
VI - Index for saving users I.

16.1.1 Entry Symbols

VOLA - Allocate volatile.
VOLR - Return volatile previously allocated.

<:> 13.2 Function

| A block of core, VOLBLK: is reserved in the system tables
module for assignment to users as volatile storage. This
block is handled by the subroutines VOLA and VOLR.

13.3 Entry Interfaces
The calling sequences to allocate a block ot n words is:
RTJ VOLA Execute with interrupts inhibited.
NUM n Parameter N follows the RTJ.

The calling sequence to return a block is:

RTJ VOLR With I containing the address of the block
returned, and interrupts inhibited.

lB.Q.L Entry Conditions
The interrupts must be inhibited.

When entering VOLR: YIY must contain the address
of the block to be returned.
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13.4 Exit Interfaces
Upon exit from VOLA:, the registers Ar @ and I will be
saved in the volatile block. I will contain the address
of the allocated area. VOLATL will be incremented by n.
the number of words requested. The format for a block of
volatile storage is shown below.
0 @ saved I upon return points here.
1 A saved
= I saved
n words 3 {0Opent}
{0pen}
n-1
The minimum size of a block of volatile is three {3} words.
Upon exit from VOLR, the registers A, @ and I will be
restored from the volatile storage. VOLATL will point to N
the entry just returned. Once volatile has been returned: \_

AA 3777

135

13.56

the contents of the volatile block are no longer reliable.
Internal Description

VOLA handles the allocation of the volatile storage. UWhen
it is entered: the registers A, @ and I are saved in the
allocated area. The top of the volatile stacks VOLATL, is
incremented by n+ the number of words allocated.

If the stack overflows, control is given to the common
overfiow handler, OVFVOL, to take the appropriate shutdown
or recovery actions. Control is not returned. if overflow
occurred.

VOLR handles the return of allocated volatile storage. ©0On
entry the I-register must point to the core being returned.
The I-register is simply stored into the top of the volatile
stacke A, @ and I contain the initial contents {upon entry
to VOLA} on the return.

Limitations

All users of volatile storage must conserve the address

of the allocated volatile. Entry must be made under

lockout. At least three {3} words must be requested. <:>
Once volatile has been returned, the contents of volatile

are no longer reliable.
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137 User Instruction

The volatile block is assembled with the system tables
module. Enough must be allocated so that the maximum
amount required for any level will be available.

13.4 OFVOL

If the volatile overflow module {0FVOL} is present, in the
event of an over subscription of volatile storage, it will
clear the mask: type ®0V® and hang in a one cell loop. If
the volatile overflow module is not present. then a jump
to ?FFF will occur with unpredictable results.

13.8.1 Entry Point

OFVOL

AA 3777 PRINTED IN USA.
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4.0 Monitor Entry and Exit for Requests

4.1

14.2

AA 3777

Internal Symbol Definitions

VR Relative location in volatile containing the
user program’s return address. {Equals 3}
VPTR Relative location in volatile containing the
pointer to the user programfs parameter |list {5}.
ZERO A location in the communication region containing

a zero {%22}.

ONEBIT The first location of a table constructed so that
entry n contains 2". This is normally %23.

RCSCHD The code for the scheduler request {9%}.

LPMSK The first location of a table constructed such
that entry n contains 2"-1. This is normally
location l2.

VTMP Relative location in volatile containing the
request code {/}.
AMONI A location in the communication region containing

the location of this program. This is normally
location %FY4.

v The number of words ot volatile allocated per
request {8%.

ARE@XT A location in the communication region containing
REQXT {request exit}. This is normally %B9.

)

MONI The subroutine entry point to the Request Entry
Processor.

RCTV Tg through T?D’

REQXT Common exit For monitor requests.

AVOLA Equated to %BB {address of volatilel}.

AVOLR Equated to %BA {address of release volatilel}.

Program Function

User programs generate requests for various functions such

as I/0, core allocation: and scheduling. All of these

requests are processed by the Request Entry Processor {REP}.
Its function is to reserve volatile storage, save the registers
Ay @+ P, and I in volatile storage: and give control to one

of the request processor routines Tp--.T3pr depending upon

the request code, RC, in the user‘s calling sequence.

Entry Interface

Entered from protected programs as a result of a monitor
call. Entered from unprotected programs via IPROC {Chapter

ur. (\)

~—
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The Request Entry Processor gives control to the request
processorss Ty through T3, with specific information in

the registers. Each request processor upon entry can assume
the following:

REGISTER CONTENTS

A Ayy-p is the location of the
parameter list. If Ajg = O
then the reference to the
parameters in the call was
direct. Otherwisaer A15 = L.
and the reference was indirect
{an INDIR requestl.

Q Absolute address ot the request
processor being executed.

I I contains the location of an
eight {8} word block of
volatile storage-

Location Mnemonic

{IY + O Ve The user*s @-register is saved
here.

{I} + 1 VA The user’s A-register is saved
here.

{I} + ¢ VPL Not set by the Request Entry

Processor. Intended to hold

the request priority level.

{IY + 3 VR The return address of the user.
If this was an indirect call.,
then the return address has
been incremented by one {1}
to give the correct return address.
Otherwise, this was a direct call
and the return address must be
adjusted by the request processor.

{I} + Y4 Vi The user’s I-register is saved
here.
{I} + § VPTR The location of the user's

parameter list. This is in the
accumulator A. See discussion
of A above.

{I} + b VTDS Not set by the Request Entry
Processor. It is intended to
contain the top of the stack
for the desired logical unit.

{I} + ¢ VTMP A temporary storage cell containing
the request code, RC.
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14.5

1 Wk

14.4.1 Return to Requestor

Control will be returned to the next instruction

with the registers Ay @, and I restored. Overflow
will not be saved. Interrupts will be enabled and
the priority level will be the same as upon entry.

Internal Description

The Request Entry Processor handles all monitor requests
made by the user program. The user enters the Request
Entry Processor via an indirect return jump to MONI. The
Request Entry Processor inhibits all interrupts: saves the
user+s registers @, As I, and return address in an area
unique to this request, and then enables interrupts. The
Request Entry Processor is re-entrant beyond this point.,
and works only with the data area unique to this request.
The I-register is used to hold the address of this unique
area which is called volatile storage. The location of
the parameter list is then stored in volatile. If this
request has an indirect reference to the parameter |ist.
the return address to the program is adjusted to return
control to the next sequential instruction. If this.

indirect call was made as the result of the completion of an

I1/0 operation, the registers are adjusted to make this look
like a scheduler call since the request code in the user’s
request parameter |ist may not be altered. C(ontrol is then

given to the request processor specitied by the request code-.

Restrictions

The I-register must be conserved throughout the request
processor called since it contains the address of volatile
storage. Each request processor must be re-entrant since
it runs at the requestor’s level. When each request
processor finishes it must return the volatile core storage
by jumping to RE@XT.

Label Op Address
JMP- {AREQXT} Address of request exit.
RE@QXT is contained in
ARE@XT.

NOTE: The 9MINI MONITOR REQUEST ENTRY® is identical in
every way with this module with a single exceptlon It
is equipped to handle only 13 requests.

PRINTED IN USA

e

~



CONTROL DATA CORPORATION MAR 5 1971

300072200 Systems & Development ~ DJVISION

DOCUMENT CLASS Ins PAGE NO.___ 21 -4
PRODUCT NAME 1700 MSOS
O PRODUCT MODEL No. __EO0b!g.0 MACHINE SERIES 1700

l4.7 Adding Requests
When adding requests with codes larger than 13 consult

the chapter dealing with the protect processor for
necessary changes.
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15.2

Entry Interfaces

The Request Processors {Tl, T2, and Thk} are entered from
the Request Entry Processor with the Ar @ and I Volatile
set up as shown below.

Register Contents

A Aly-g is the location of the parameter list.
If A15=0r then the reference to the parameters
in the call was direct. Otherwiser Al5=1r and
the reference was indirect.

Q Absolute address of the request processor being
executed.
I I contains the location of an 8-word block of
volatile.
Volatile Storage Mnemonic
1T} + O ve Q@ saved by Request Entry
Processor.
{I} + 1 VA A saved by Request Entry
Processor.
{I} + P VPL Used to hold request priority
level .
{I} + 3 VR P-register saved by Request

Entry Processor. If indirect
all, P is already incremented
by 1 for proper return address.

{I} + 4 VI The I-register saved by REP.

{I} + 5 VPTR Used to hold the user‘s para-
meter list location:, also in
A above.

{I} + b VTPE Used to hold the preceding
thread location.

{I} + ? VTMP A temporary used to hold

logical unit number.
Exit Interfaces

Exit to the Driver:

The driver will be scheduled, if the device associated
with this logical unit is not busy. The @ register upon
entry to the driver initiator will contain the location

of the physical device table entry for the device.
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Exit to the User:

The request processor returns control to the REZXT where
the volatile storage is released and control is returned
to the caller.

Upon return to the user., the registers A, I and Qijy-g will
be restored. If @35=1+ the thread location in the parameter
list is not zero, implying that this request is already

on some other thread. In this caser no action will be
taken on this call. This action is apparent only to
protected callers.

Schedul ing of the (ompletion Address. C

Control will be returned to the (ompletion Address ( at
level CP when the 1/0 requested has finished or f the
device is down and no alternate exists. A messaje will be
typed in forming that the unit is down. Q will :ontain
word 3 of the parameter list. The high order tizs of @
will contain the error code V.
Internal Description ; )
N
Requests are threaded onto the lojical unit according to
Request Priority. If the associazed device is not
assigned to a logica! urit and is operational, the driver

for the device is cailed: or. if -he device has failed
and has no alternate:, the completion address is schedule
with an error code indicating failure returned to the
completion address. Subroutine A TSUB. in the Alternate
Device Handler. Section L7.7, 1s .sed to obtain the
alternate logical unit if required.

.NOTE:  The »MINI= RW PRQC{ESSOR™ mHrdule is identical to

this module. If the =MINI ERROR 'ROCESSOR™ moduie is
used, ALTSUB simply returns to the caller.

Request Code Zero

The zero request code is used to cause mass storage reads
which result from SC(HDLE requests. For example. if a mass
storage resident program is scheduled, the SCHDLE request
processor passes the system direc' ory entry to the SPA(L
processor for allocation of space The SPACE processor
then passes the system directory . ntry to this processor

to effect a transfer of the program from mass storage.

The apparent request code carried ir the system directorv(ﬂ\
entry is zero. -
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RELEAS, SWAPPING AND RESTART

GENERAL BACKGROUND

Many modules are non-resident: i.e., they are not kept in
core. Thereforer when they are operated, it is necessary

to read them in from the library. There is an area reserved
for this purposer the size of which varies from system to
system. Each non-resident program:. prior to operation. must
be assigned space in this area and read into it. Similarity.
when a non-resident program completes its function, it must
cause the area allocated to it: to be restored to the block
of empty space available for allocation to other non-resident
programs. The SPACE and RELEAS requests deal with these
operations.

Schedul ing a mass memory resident system directory program
causes the following operations to be executed.

1. Space is assigned in the allocatable core area.

2. The program is read into core from mass memory.

3. The starting address of the program, i.e.. the start
of the assigned core area, is scheduled at the requested
prionity.

All mass memory resident system directory programs must be
written to be “run anywhere” {using relative addressing.
etc.} since the program may be assigned different core
areas on successive operations.

If it is necessary to allocate space in the non-resident
area and insufficient space is available, it may be possible
to pre-empt that area of core used for job processing. The
procedure involved is called swapping.

Restart is the initial procedure followed from a dead start
condition. For purposes of allocating core space in as
simple a manner as possible:, the area to be allocated is
treated as an I/0 device. This pseudo device is operated
by a pseudo controller {the core allocator} which is
operated via a driver {DRCORE}. The SPACE and RELEAS
requests take the place of READ and WRITE requests in this
situation. In order for this operation to work smoothly.,
the pseudo device is always considered to be logical unit
#L. This is true for all systems. The modules to be dis-
cussed in this chapter are:

CORE ALLOCATOR
DRCORE
SPACE REQUEST PROCESSOR
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1 b.2 CORE ALLOCATOR

3b.2.1

lbe2.2

k.2.3

1 k2.4

External Symbols

LVLSTR Level start table
- LEND Level end
CALTHD Core allocator thread

Internal Symbols

MINSIZ Minimum allocatable area {assembled
as c}

MAXNO Largest single precision positive
number

Function of the Program

The Core Allocator module allocates core to program
which are mass memory resident. It also allocates
core to programs which require additional temporary
working area at execution time.

The Core Allocator is required in the monitor on
all systems which have a mass memory used for )
program storage. "

TN

The Core Allocator accepts returned areas of core
and, if possible, combines the returned area with
adjacent areas.

Requests for core allocation are stacked by request
priority and core is allocated on a priority basis.
i.e.s, the higher priority programs have access to
more of the allocatable core.

Comprehensive Program Description

The Core Al locator threads together all the pieces
of available core memory. Initially there is one
piece of core which is the entire area. As
allocations are made, the available area gets broken
up into many pieces. As pieces are returned. they
are regrouped into as few pieces as possible.

Lk.-2.4.1 Organization of (ore

Total core memory is diagramed in Figure 1.
It is divided into three parts: Part 11}
the core resident programs constants? f“\
Part 2} the allocatable area: and Part 3} .
unprotected core.

-
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Part 2 is allocated by the core allocator

according to the request priority in the
parameter list. A fixed amount of the
available core is available to each priority
level. As shown in Figure 1, higher

priority levels have access to more of the
core than lower priorities. This has the
effect of guaranteeing that many low priority
programs cannot use an area set aside for a
high priority program. An area can always

be available to a higher level by restricting
the area available to lower levels. The

core allocator also selects the core from

the smallest available piece. This has the

-effect of minimizing the number of pieces

of core that are too small to be usable.
The technique uses the small leftover
pieces first while leaving the big pieces
for future requests.

T UNPROTECTED
l——level 09 CORE

(¢——level 11—

O

AA 3777

TOP OF CORE AVAILABLE
TO THE ALLOCATOR

PFFF

FIGURE 1

PRINTED IN USA.




CONTROID DATA CORPORATION
& le

3000/1700 Systems velopmen DIVISION MAR 5 ]97]

" DOCUMENT CLASS NS _ PAGE NO.___3L.U
PRODUCT NAME 1700 MSO8~ iy -
PRODUCT MODEL NO. ___=205%3.0 MACHINE SERIES 1700 .

Core Memory is initialized as follows:

TOP OF THREAD

CALTHD ‘ RESIDENT
Ay CORE

-\\\\\\___‘5 N “?  Length of core

FFFFLE End of thread

AVAILABLE

| CORE | N

e ——

| UNPROTECTED
CORE

1
i

FIGURE 2

Individual pieces of allocated core are oganized as shown in

Figure 3.

The core allocator stores two control words into the allocated
core area. The first word, located at YA-2° always contains the
requested length N, plus 2, and represents the actual length

of the allocated area. The second word, located at A-1l, always

contains the address of the area: A.

AA 3777
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Location Contents
A=2 N + 2 Actual length of Area
A=-1 A Location of Area
m
A
N | Allocated Area
of length N
A+N-1
AV 4
FIGURE 3

After an allocation has been made.,

shown below:?

core memory appears as

TOP OF THREAD

)
— CALTHD N
Az
Ay,
A
END OF e
YAVAILABLE CORE?Y
THREAD

AA 3777

RESIDENT
CORE
N1
Ay
§§>/' Allocated area of nj
////n 1L words starting at Aj
N-q;
FFFFap
b
{
<« Available area of N-nj}
words starting at Ap
UNPROTECTHD
CORE
FIGURE Y4
PRINTED IN USA.




CONTROL DATA CORPORATION

3000/1700 Systems

g Develo

pment

MAR 51971

DIVISION

N

- DOCUMENT CLASS iy N _ PAGE NO._1b-b
PRODUCT NAME LP00MSOS #° o oy o o .
PRODUCT MODEL No. ___EODE »3.0 MACHINE SERIES 1700
16-2.4.28 Cope Allocation Logic
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- The subroutiner, REZALC, {request allocation}

actually does the analysis to select the
available area of memory. The logic is
discussed below. RERALC is called by the
Core Allocator Driver with the parameters,
requested length and level.

If the requested length is larger than the
area available to the requested level: then
RERALC, immediately returns with a zero para-
meter to the driver.

Otherwise: a search of all available core
to the requested level is made to select

that piece which has the following properties.

1. The piece must contain N+2 words
- available to the requested level.
2. The remaining piece {after N+2 words

is smaller than the
other alloi:>
level .~

are allocated?}
corresponding piece of all
catable areas to the requested

If no such piece is found, then the parameter,
-1 is returned to the Core Allocator Driver.
Otherwise, the optimal piece 1s broken into
two or three parts, and the thread of avail-
able core is strung through the left-over
piece. The left-over pieces are restricted
to being larger than MINSIZ so that they

can contain the thread information. Figure 5
shows how a piece is broken up into three
pieces. Piece #L lies below the area avail
able to the level and Piece ®#2 remains after
the requested piece has been removed.
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lk-2-4.3 Core return logic

The subroutine RTNCOR does the analysis
to combine the return piece ot core with
the already available pieces. RTNCOR is
entered from the RELEAS request processor
{DRCOREZ.

A search is made to find the first piece of
availlable core which is below the returned
piece. The returned piece 1s threaded into
its proper position {the available core
thread is ordered by ascending core location}.

A check 1s made to see 1f the returned piece
touches 1ts lower and/or upper neighbor. If
so, the adjacent pieces are combined into
one piece and the thread is updated.

l1L-2.5 Tables

LVLSTR This table contains L? cells and 1s located
in the system table module {SYSBUF}. The -
first 1lb cells are 1ndexed by priority leve._~
Each entry contains the core address ot the
first cell allocatable to programs with
request priorities of the level represented
by the index. The last cell contains the
address ot the last cell in the area which

is controlled by the core allocator.
J -3 DRCORE
1k3.1 External Symbols

LAND Address ot last location in the area
controlled by the core allocator.

LOGIA Logical unit table containing PHYSTB addresses
tor each logical unit.

CALTHD Core allocator thread.

RTNCOR Entry to core allocator tor releasing space-
CORE PHYSTB entry for tne core allocator.
LVLSTR  Level start table- | —

SWAPAR Mass storage address ot area where unprotectéa
core contents are saved during swap. Filled
by the initializer.

AA 3777 : PRINTED IN USA.
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UNPIO Count of number ot unprotected I/0 calls
pending.
SPASU A switch in TRANV used to inform the protect
processor that a swap is desired.
LOGE Logical unit table containing bhread tops
tor all logical units.

16.3.2

163.3

AA 3777

RE®RALC Entry to the core allocator tor allocation
ot space.

AREAC Start address of block controlled by the
core allocator.

Function ot the Program

DRCORE serves as the driver for the core allocator
and as the request processor tor RELEAS requests-
In this capacity it makes all decisions 1n the area
ot swapping and stacking calls for space.

SWAPCK is the entry point to a subroutine used by the
Jjob processer and library edit programs to count down
the UNPIO unprotected I/0 counter and restart the
space driver 1t 1t 1s waiting to swap and UNPIO is
zero.

Requests tor Space
Requests tor space come from two sources.

1. Schedule calls tor non-resident system
directory programs.
2. SPACE requests.

1b-3.3.1 System Directory Format

The scheduler gives control to DRCORE when

a system directory request for a mass memory
resident program is made. DRCORE determines
the starting address of the program, based
upon the areas of core that are currently
avat lable and enters this address in word

l, S/ ot the System Directory entry.
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The format tor the system directory is shown below:

WORD 15 1y 9 87 4 3 g 7 words

: per entry

0 0 RC v 0 RP P in the

- T Directory
L e $W*"‘wwr“u_ for Mass
T Memory
c __.THREAD _ N Resident
Programs

3 - E |

y e N

5 __MMA £29-15F _

b 0 MMA {l4-0% _ _ o

RC is the request code for the System Directory and 1s
zero.

RP 1S the request priority used in the allocation of -~
core memory. RP is a number from 0 to 15. {set by _ '
the LIBEDT aS statement}. RP=1 to 3 is reserved
for use by the Job Processor.-

CP is the completion priority at which the mass memory
resident program will be scheduled atter the read is
complete. (P 1s set tor the Scheduler and is
obtained trom the requesting program”s scheduler
call.

S t1s the starting Core address of the program and also

: the first location ot the allocated core. This 1is
set by tne core allocator.

THREAD 1s the thread location used to point to the next

THREAD NAME

entry on a threaded list.
will be placed on the following threads.

POSITION DETERMINED BY

This directory entry

WHEN

Core Allocator RP after scheduling
‘Mass Memory I/0 Driver RP atter allocation
Scheduler CcP atrter Mass Memory
Read [
~—r
PRINTED IN USA.
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The thread location is set non-zero
by the Core Allocator Request
Processor and is cleared to zero on
completion.

Q is the parameter passed from the
requesting program to the requested
program-.

N is the length in words of this program

on mass memory.

MMA is a double length word containing the
mass memory address of tnhis program.
The first word contains the most
significant 15 bits. The second word

contains the least significant 15 bits-

1 -3-3.2 SPACE Requests

The user program may make a Monitor request
for allocating core. The core area will be
allocated to the requesting program and must
be returned by the requesting program before
it will be reassigned to another program-
The list of parameters is as follows.

15 1y 9 8 '? 4y 3 u

PARAM = D0 |O __RC X ; RP . cP

1 C
2 THREAD
3 Q
Y N

RC is the space request code and is equal to 1lU.

X i1s a relative/absolute indicator, modifying C.

RP is the request priority, the relative priority of
this request used to determine the position on the
core allocator thread and also to determine area of
core allowable. RP 1s a number from Y4 to 15.

CP is the completion priority, the level at which

control will be returned to C.

AA 3777 PRINTED IN USA.
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THREAD is the thread location used to point to the next
entry on a threaded list. This monitor request
will be placed on the following threads:
THREAD NAME POSTTION DETERMINED BY ' WHEN
Core Allocator RP after request
Scheduler CP after allocation

AA 3777

The thread must initially be zero, and is reset to zero on
completion.

Q contains the address of the area allocated and is
in the @ register whén control is given to the
completion address: (. If allocation is impossible
2 will be set negative.

N 1s the number of words requested-.

16-3-3.3 Internal Description ot Allocation

The Space Driver DRCORE is operated by a SN
SCHDLE request from the request processor
{just like any other driver}. It uses
subroutine FNR for new requests and uses

the Core Allocator Subroutine CORALC to

obtarn the space required. If sufficient
space is availlable then COMPRR is used to
complete the request. ®Q will be set to the
address ot the allocated area when the
completion address for the space request is
scheduled via COMPRA. If it is impossible

for sufticient space to be available and
swapping 1s 1n effect then the completion
address will be scheduled with @ set negative
denoting an error. Errors of this type due

to system directory calls cause the system
directory call to be ignored but cannot be
detected by the caller as no completion
address 1s availlable.

If insutficient space is not available then
an attempt is mude to swap. the request 1s
rethreaded and the driver is set Ynot busy?Y
I+ core is released before swapping is
effected, then the space driver will be re-
entered and the request will be completed if _

(

S~—r
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sufficient space is available. Otherwise
the request will be processed after the core
swap area is released. For swapping to be
executed the following conditions must all
be true.

L. The completion priority is greater than
2. This is necessary since programs of
level 2 and below are not operated after
a swap since they might involve job
processing-.

2- A swap is not already in effect-

3. A suitable time internal, since the last
swap has passed.

4. No unprotected I1/0 is in progress.

If any ot these conditions are not fulfilled.
the request is put back on the core request
thread just before DRCORE exits to the
dispatcher.

Additionally, in the case ot condition U,
SPASW is set nor-zero so that the protect
processor will schedule DRCORE whenever
UNPIO=0 and the allocator is not busy.

If the above conditions for swap are fulfilled.
then the fullowing operations occur:

L. A yrite 1s started which transfers the
contents of unprotected core to a
designated area on mass storage. This
area is set up at system initialization.

2- A loop is scheduled at level 2 to lock
out all programs at that level and below.

3. The LVLSTR table and LEND are updated
to reflect the additional space available
for allocation.

4. SWAPON is set to one, to indicate a
swap has occurred.

At the completion of these operations the
space driver 1s marked Ynot busyY and the
request that caused the swap is re-threaded
to the top of the L0GZ2 request thread.

When the swap transfer to mass storage 1s
completed, the space driver resumes as

fol lows.

L. The core allocator is entered to release
the space just made available.
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2. The area is protected.

3. A space request for the swappedaarea is
added to the wait list for threading
on the allocator thread at completion
of DRCORE processing.

Y. A new attempt is made to allocate the
space to the call which caused the swap-

When enough space is released so that the
area is again available for job processing
{the SPACE request made above is completed}
the above procedures are reversed and the
Jjob is resumed as if no swap occurred.

NOTE: For swapping to combine the allocatable
YunprotectedY areas: the space request
processor must be the last resident module.

The priority level of the space driver is
determined by the completion priority set

in Word 0 of the CORE physical device table-
It 1s usually set to seven {?}. When a swap
occurs the space driver must set all the .
protect bits in the unprotected core area-k !
To do this requires b.b micro-seconds per
location. Thus: for an Yunprotected¥Y area
of size 10K the driver level will be busy

in this loop for approximately kb milliseconds
when a swap is requested or released.

The space driver rethreads a request back on
to the allocator thread if it is not possible
to allocate enough space for the request at
that time. No attempt is made to process
lower priority requests even though they may
require less space. The exception to this
rule is if the request to be re-~threaded

has a completion priority of less than three
{3}. These requests are put on a waitt thread
temporarily and then an attempt is made to
allocate space to the next request on the
allocator thread.- UWhen any other requests
have been processed requests on the wait
thread are returned to the allocator thread.

(:?
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On completion of job processingr routine
JOBEND in the Manual Interrupt Processor

is entered to cause a core swap. This is
done by making a special space request that
can only be satisfied at the given request
priority by a core swap. The special area
so allocated is released when the job
processor is requested. This area occupies
only four cells for the allocator thread

at the end of the “unprotected areav.

Unnecessary swapping is thus aveided when
the job processor is not in use. Excessive
swapping on temporary overloads during job
processing can be avoided by setting the
minimum interval between swaps. Table LVLSTR
must be set up very carefully noting that
programs that are not independent cannot be
assigned to the same request priority., i-.e
they must have separate allocatable areas in
which to run. It is not sufficient to

= provide a total allocatable area at one

(V) request priority sufficient for two dependent
programs since one ot the programs could be
assigned to the middle of this area leaving
insufficient area for the other program-.

16.3.5 RELEAS Requests
1b.3.5.1 Monitor Request for Returning Core

All programs that have been allocated core
memory, must return the allocated core to
the Core Allocator, when they are finished-.
This 1ncludes all mass memory resident
programs.

The calling sequence is shown below:
R I - B — A0
PARAM+D t 1 RC lx l o ﬁ‘] 'RV!

l

RC is the request code twelve {12} for returning core-

X 1s an absolute/relative indicator.

is the return control indicator.
If R=0,+ control is given to the dispatcher after core
is returned. This is the value of R to be used when

AA 3777 . PRINTED IN USA.




CONT '
300071700 SysvenatPALYSORFORATION DIVISION MAR 5 1971
DOCUMENT CLASS IMS PAGE NO.____Lb-1b N
PRODUCT NAME ___ 1700 MSOS o &
PRODUCT MODEL No.__E00E®3.0 MACHINE SErIEs 200 -

a program returns the core in which it resides. Since
the core will be re-allocated: the program residing

in it may be destroyed. Thus control is not returned
to the program but to the Dispatcher instead. Other-
wise R-1L, control is given to the user at the next
instruction.

C specities the area being returned.

If Cu5=0, X is ignored and Cyy-0 is the absolute core
address of the area being returned. <{absolute direct?

If C35=1 and X=0, then Ciy 0 is the location that
contains the absolute core address of the area being
returned. {absolute indirect}

If (3551 and X=0 then C3y-0 is a 15 bit relative
address which when added to the address of the
parameter |list gives the core address of the area
being returned {relative, direct?

Note that relative indirect 1s not allowed.

\
Notes on returning core: (;/

User programs must return each piece of core which they have

been allocated. Otherwise the piece of core will remain
allocated indefinitely. Each piece must be returned once
only- .

A check is made to determine if the area of core being
returned belongs to the allocatable area. 1If the area of
core being returned is outside the allocatable arear then

the request is ignored and control does not come back to the
user:, but instead goes to the Dispatcher. Using this teature
all programs, whether mass memory or core resident, can be
written identically. At the end of a program. the RELEAS
request is made with R, the return indicator, set to zero:
and C specifyitng the start ot the program. For cure resident
programs no core is returned and control goes to the dispatcher.
For mass memory resident programs, the core is returned and
control is given to the dispatcher. The coding for both

core resident and mass memory resident routines is the same.

1b-4 SPACE REQUEST PROCESSOR

The SPACE Request Processor is entered in the same manner

as the R/W Processor. Its purpose is to set necessary
parameters {logical unit number, etc.} so that the R/U (\)
Processor can complete processing of the request- In ~
addition: this processor contains the block of core cont-

rolled by the Core Allocator and the restart program.

AA 3777 PRINTED IN USA.
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CKTHRD Routitne 1n R/W Processor which checks for
non-zero thread.

LEND  Address ot LOC that contains LAND in DRCORE.

SAVLU Location in R/U Processor to which the SPACE
Request Processor exits.

CALTHD  Core allocator thread location in SYSBUF.
RPMASK Mask for request priority

IDLE The level -1 idle loop-

DTIMER Entry point to diagnostic timer

lbbd.2 Internal Symbols

AREAC Start of allocatable core area.
(:} AVCORE Size of the allocatable core area-
LAND End of the allocatable core area

AREAL, AREAZ2. AREA3, AREAYu Size of areas 1-4.

l1t4.3 Restart Routine

Since this program is operated once immediately
after autoload, it is located in the biock to be
controlled by the core allocator.

It 1s entered via the following procedure when the
system is on mass storage.

1. Master clear the machine.

2. Depress the autoload button on the mass storage
device. )

3 Depress the run switch.- This causes the machine
to execute a program which reads the resident
portion of the system from mass storage. When
this is done, the program jumps to the address
specified 1n location 1k, which is the address of
the restart program.

<:> The restart program performs the following operation
before jumping to the idle loop.

L. Protects all locations which must be protected
and unprotects all others

AA 3777 PRINTED IN USA.
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2- Enables the timer interrupt and initiates the
diagnostic timer if present.
3. Requests that the protect switch be activated-.

The 1573 Line Synch- Timing Generator {timerl} is
assumed to be interfaced via a 1570 Data and Control
Terminal IDCT} that is assigned to Equipment No. &
It is started by an output with A=A0003L. If this
output results in a reject: the following message

will be printed on the output comment device:
TIMER RJ
This message will occur if the Timer is not present

or if the 400hZ power supply is switched .off or the
equipment code assigned to the DCT»is not 8.

The message PP is then typed to request that the
operator set the protect switch ON and enter an w.
On input of an » (R the Restart program exits by a
Jump to the level 1 idle loop IDLE.

)

®
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PARAME - Parameter List Conversion Routines

20.1

cl.c

0.3

Program Function

Four routines are provided in this module for the
purpose of decoding parameters in monitor requests.
The parameters decoded are:

LU - Logical unit

S - Starting address of I/0 buffer
N = Maximum number of words to be transferred
C = Completion address

Entry Interfaces

The entry points are as follows:

LUABS
SABS
NABS
CABS

The routines are entered by a RTJ to one of the above

entry points or by an
in LOCORE. On entry @ contains the

parameter list.
Exit Interfaces

All routines exit
In additions SABS
parameter in A. A
remains unchanged

indirect RTJ to locations BC-BF
location of the

with the decoded parameters in Q.
exits with the location of the S

and @ are not conserved,
during the routines.

but I
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18.0 TRVEC - Transfer Vector Table

AA 3777

18.1

L8.2

FUNCTION

This module functions as a communications area between
the mass memory resident Job Processor and Library Edit-
ing modules and core resident modules. TRVEC divides
functionally into three parts: {1} the vector table -

a table of flags and addresses necessary for communication
between core resident and mass resident programs. {2}
JBCNCL - routine to schedule either JBKILL or PROTEC

and {3} JPRETN - routine to facilitate return to either

T? or JPLOAD from the Loader.

ENTRY POINT NAMES AND FUNCTIONS
TRVEC Entry Point to TRVEC module.

TRANV . Contains the absolute address of the Job
Processor transfer vector table.

JBRROE Location in JOBENT to Procéss Job Processor
modules.

ERRMSG Absolute address of ERRM routine 1in J OBENT.
MIBUF Absolute address of MIPBUF buffer in JOBENT.
TRNVEC Absolute address of TRNTBL buffer in JOBENT.

LIBET Contains location in LIB in JOBENT module
{routine to schedule LIBEDTZ}.

RECOV Contains absolute location of RECOVR in JOBENT
module {routine to schedule the Recovery program}

RELS1A Location in JOBENT to release a specified file.

JOBIND A flag which indicates whether the Job
Processor 1is in core.

UNPIO Contains the number of unprotected I/0 calls
pending. Used by the Core Allocator to
indicate when a swap may be made.

IUP Pointer to the comment device. Used by the Job
Processor {initially set to 1L&FDZ}.

SPASUW Flag which is set non-zero when the Core
Allocator wishes to swap core.

NSTACK Maxs number of stacked requestse.
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14
VRESET Flag when set indicates to JBKILL to change
IUP back to its initial value {1&8FDy }.

PCOMFL Protected Common Flag {LIBEDTZ}.

PRORET Contains the absolute address in JPLOAD to
return to after PROTEC is scheduled.

JPSUT Temporary location for MIINP buffer address
or an index to the tranta table or a negative
value set by JOBENT or JBKILL.

FILEL Contains the address of the area in allocatable
core where JOBENTa T1ll. T?. TS5 and T3 are
brought 1into.

FILEZ Address of the area for the Job Processor and
LIBEDT modules.

FILE3 Address of the area for the Protect Processor
and JBKILL modules.

FILEY Address of the area for the tape driver buffers.

LOCF Contains the location of the routine in the
Protect Processor which puts out J01 and J02
error messages.

LPTRS Location of PTRs 1in the Protect Processor.

SWTCH Switch to lock out Job Processor when LIBEDT
or the recovery program is in operation.

LOADIN Flag for protect processor to allow the loader
to read and write below the scratch area on
mass storage. ‘

UNPTIM Number of unprotected timer requests outstanding
{checked by JBKILL before job is terminated’.

JKIN Contains the address of JBKILL when in cores
JBCNCL Job Processing cancel routine
JBCNFG = Set when JBKILL is actives

JPRETN Routine to interface between loader and Job
Processor modules.

JPRET1 Contains a return address to T7? or JPLOAD.

AA 3777 PRINTED IN USA.
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18.3 EXTERNALS AND DESCRIPTION

PROTEC - An entry 1in the system d1rectory.
The mass memory resident Protect Processor.

L8.4 ENTRY INTERFACES
None
18.5 EXTERNAL INTERFACES

Within the JBCNCL routine an exit is made to the
dispatcher to schedule either PROTEC or the starting
address of JBKILL. UWithin the JPRETN routine an exit
is made to either T?7 or JPLOAD depending on what
address is stored in JPRETL. -

18.k GENERAL PROGRAM INFORMATION

18.b.1 The equate of NSTACK to 5 sets the maximum number of
170 requests that may be stacked at one time. .

18.7 GENERAL DESIGN PECULIARITIES

18.7.1 If a new entry is made to the vector tables it must be
inserted following the constant RELS1A. The constants
from TRANV through RELS1A are part of a table transfer
from JOBENT.

8.8 PROGRAM LOGIC

18.8.1 The JBCNCL routine first checks the job cancel flag

{JBCNFG} which is set if JBKILL has been scheduled.

If scheduled jump to the dispatcher. If not scheduled
add one to JBCNFG. set the @ register negative to
indicate that JBKILL 1is requested and check the JBKILL
in core flag {JKIN}. JKIN- if non zero. will contain
the starting address of JBKILL. If JBKILL 1is 1ina
schedule that address and if it is not ina schedule

the Protect Processor and jump to the Dispatcher - both
the address and PROTEC are scheduled at level two so
that no other Job Processor routines may interrupt them.

AA 3777 S PRINTED IN USA.
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19.0 TMINT

TMINT processes TIMER requests, timer interrupts and delay
expiration.

19.1

19.2

Q)

19.3

External Symbols used by Timer Package
SCHERR Used to exit if the schedule is full
TIMACK Acknowledge code for time interrupts
Time Request Processing

19.2.1 Entry Interface

Entered from the monitor entry for requests via
a jump. ©°I¥ contains location of volatile, and
YA° contains location of the request.

l19.2.2 Exit Interfaces

Exit is made to SCHERR if no schedule stack space
remains open. Exit is made to request exit after
the request has been added to an appropriate stack.

19.2.3 Internal Operation

On.-entry, the request processor translates the
completion address and attempts to fill an empty
schedule stack entry with a SCHDLE request at the
level specified in the TIMER request. If no
empty exists, exit is made to SCHERR.

The newly filled schedule stack entry is then
threaded to one of 4 |ists depending on the °U°
parameter. The callers delay time is added to
the stack entry as the 9QY parameter. Exit is
then made to the request exit.

Time Interrupt and Expiration Processing

After the interrupt is acknowledged, each of the counters
for the 4 lists {see 8.4.3} are examined to see if one
count for that list has expired. If no, the respective
count is decremented and exit is made to the dispatcher.

If the count is expireds it is reset and the threaded

list corresponding to that counter is examined. The

detay in each member of the list is decremented. Those
delays which are decremented to zero cause SCHDEL requests
which result in operation of the concerned program. UWhen
this process is complete, the next counter is decremented
etc.
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19.5

If the acknowledge of a time interrupt is rejected, the
program will exit to the dispatcher.

Instal lation

The TMINT module may be added in the same way with one
additional requirement. The entry point name °TIMINT®
must set as the primary processor for the interrupt line
where time interrupts are trapped. This is done by
suitable re-assembly of LOCORE module of the system .

Internal Symbols used by TMINT

These symbols are defined via EQU pseudo operation and
can be easily deduced from the listing.
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og.g DTMER

This diégnostic timer module processes I/0 hang ups-.

20- 1

2g-2

203

20.4

AA 3777

External Symbols used by Diagnostic Timer

The’starting address label for each PHYSTB entry, to be
interrogated by this module, is declared as an external
symbol .

Diagnostic Timer Operations

This module is operated periodically as the result of a
TIMER request generated by itself. The first TIMER

request is made in the startup foutine at autoload time.

On entry: this module decrements the clock cell {in PHYSTBZ}
of each non-idle device. If the clock cell becomes minus.
the device is assumed to be hung up and the error entry to
the driver is scheduled. When this process is complete

for each devices, the module makes a TIMER request. to

cause its next execution: and exits to the dispatcher.

Installation

The Diagnostic Timer module need only be added to
resident {#L statement} during system initialization.

Internal Symbols sued by the Diagnostic Timer
EDCLK Index to diagnostic clock in each PHYSTB entry

EDPGM Index to location of error routine in each PHYSTB
entry

SECOND Number of timer pulses per second

DELAY Number of seconds between successive operation
of the diagnostic timer

DTLVL Priority level at which the diagnostic timer
operates. {assembly value is 13.}

NUMPU Number of physical devices
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The manual interrupt program is entered at the level of the
teletype driver {or equivalent} from that driver. On entry

at MI the flags MIB and MIBX are checked. If either flag is

set the entry is ignored and the program exits to the dispatcher.
Otherwise the manual interrupt program continues by scheduling
itself down to level 3. Note that flags MIB and MIBX are not

set or tested by the teletype driver, the driver simply schedules
MI at its own level.

No attempt is made to allow the manual interrupt to interrupt
the current request in progress on the comment deviee {if anyl.
Therefore: the current request must be completed by allowing
the type out to finish and/or entering a carriage return to
complete input before the Manual Interrupt Processor can output
MI and request operator input. Requests in progress may also
be completed by causing the comment device to fail provided

it is assigned the dummy device as an alternate {see 17.0%.

After scheduling down to level 3 the manual interrupt processor

types Y“MIY on the comment device and requests an input of up to

24 characters on the comment input device. UWhile waiting for (ﬁ\
input the program hangs in a loop at level 3 thus suspending —
Jjob processing. If the input request fails it is repeated.

Otherwisers thei input buffer is checked.

The first character of the input buffer {MIINP} determines
whether the statement is a job processor statement, i.e.. if

the first character is an asterisk {®}. If not an asterisk:

and the program MIPRO is present, this program is scheduled

via the system directory entry for MIPRO with @ set to the
address of the MIINP buffer. MIPRO may be a core or mass-memory
resident system directory entry. If MIPRO is not present {i.e.,
and unlimited external} a J05 error is typed and the program
clears MIBX and exits.

If a Job Processor statement is entered and the job processor

is not in core {JOBIND=0} and is not locked out {SWTCH=0} then
the job processor entry module JOBENT is scheduled at level

zero with @ = address of MIINP. If the job processor is already
in core {JOBEND#0Y only the following job processor statements
are accepted.

A} Job Processor not locked out {SWTCH=0%}
w7z Terminate Job Schedules JBCNCL at level @2

~
“R Restore |.u. Sets MIBX Q,’

Schedules RESTOR at level 3

PRINTED IN USA.
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™ Continue No action

Resumes job processing at level O
Job Processor locked out {SUTCH=FFFFZ
Library Edit or Recovery ip operation
MZ Terminate Job Sets SWTCH=1
MR Restore |.u. Sets MIBX

| Schedules RESTOR at level 3

™ Continue No action

Resumes job processing at level O

Any statements other than the above will cause a J05 error
if the job processing is in core.

If MIBX flag is set when a high level job processor statement
is accepted and is cleared by the appropriate module {RESTOR
or JBCHGE} when the statement is processed. These modules
run at level three and do not return control to the job
processor on completion in this mode of operation. If MIBX
is set further manual interrupts are ignored.

MIBX is also set when MIPRO is scheduled and must be cleared
by that program on exit.

The MIB flag is set on entry to the manual interrupt processor
and cleared on exits or by the job processor if at level zero-
MIB is also set when transferring control between job
processor modules to prevent an #Z from being entered at

that time.

RELFLE is entered from the Job Processor to release the
allocated core for each of the four possible allocated
areas used by the Job Processor. The addresses of these
allocated areas are saved at FILEl, FILEZ2, and FILEY
{see 2k.2-2}. After releasing the allocated core JOBIND
is reset to zero.

Provision is made to force a core swap when the Job
Processor is not in use in orcer to take advantage of the
extra core available to the protected programs and to
eliminate unnecessary swapping. This is done by routine
JOBEND which is entered after executing FELFLE. A space
request is made that can only be completed when swapped.
Two locations will then be allocated at the end of the

PRINTED IN USA.
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swapped area. The space thus allocated is not released
until a new Job Processor statement is entered and JOBENT
is scheduled.

NOTE that when the Job Processor is not in _use, the level

two loop set in operation by the core swap will be in

effect. All protected programs must be run above level two.
Since the swap remains in effect any overloads in the normal
allocatable area will be accommodated immediately by assigning
part of the swap area.

Load Requirements

The Manual Interrupt Processor is a core resident program.

It must be loaded under an %L System Initializer statement

and before xM, mass storage resident Job Processor modules.

Program Entry Points

MI Scheduled by the Comment Device Driver at the
drive priority level

RELFLE Releases core defined by FILEl, FILEZ2, FILE3, FILEY. (”}

JOBEND Forces a core swap by a special space request when
Job Processing is finished.

Program Switches and Flags

MIB Manual Interrupt Busy Switch
Zero = Not busy
Non-zero = Busy

Must be set to zero before another manual interrupt
can be processed.

- MIBX Manual Interrupt Busy Switch secondary level

simulator to MIB

SVLU Saves the Job Processor comment logical unit in
case an %V statement is in effect.

MIINP 24 character manual interrupt input buffer.

PRINTED IN USA.
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2l.4 External Switches and Flags
SWITCH Job Processor lock-out switch
0 = not locked out
$FFFF = locked out
1 = locked out, %Z has been entered

JOBIND Set by Job Processor to indicate if Job Processor
in core and its entry point locatim

IUP Job Processor Logical Unit Number
21-5 External Programs

JOBENT lst Job Processor module to be executed. Upon
scheduling: @ contains location of MIINP buffer.

MIPRO System Directory Entry Name for the program to be
scheduled when a statement is entered that does
(:) ‘ not begin with an asterisk. @ contains the
location of the MIINP buffer entry. HMIPRO must
clear MIB on completion.
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2.l

Manual Interrupt Processor {MIPROZ}

Function

Mipro processes all non-job processor statements.

Entry. Interfaces
Mipro is scheduled at level 3 by MINT

Q= address of the ASCII input buffer

Exit Interfaces , (iw
Mipro schedules the appropriate processor for the control -
statement entered. |
Control Statements
%% Diagnostic timer is scheduled {start timerl}
=S Schedule system directory program
SELF Dump Engineering File
NOTIME Disable Timer
SYSCOP Start System Checkout
DB Stért On=Line Debug Program
DX Stop On-Line Debug Program
O

AA 3777
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22«5 Tables
22.5.1 Vector Table

Table of one word addresses to statement processorss

22.5.2 Function Code Tables
CODL - Control statements characters 1 and 2

CoD2 - Control statements characters 3 and H

22.5.3 Index Table

Table of addresses for scheduler calls
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23.0 JOBENT JOB PROCESSOR CONTROL MODULE
23.1 FUNCTION
The JOBENT module has three primary functions.

a. Calculates the absolute addresses of the
Loader. Core. Exit and Status request processors
and stores them in the RCTV table ANMONI.

b. Holds the input and transfer table buffers
which are accessed by the other Job Processor
routines.

c. Releases and schedules the correct Job Processora
LIBEDPT or System Recovery module as determined
by the parameters passed to it.

23.2 ENTRY POINT NAMES
JBENT
JBPRO
MIPBUF
c3.3 EXTERNALS AND DESCRIPTION

PCOMFL LIBEDT protected common flag {TRVEC}

JBCNFG Job cancel flag {TRVEC}?

MIB Manual interrupt lockout flag {MINTZ}

FILEL Contains absolute address of JOBENT when
in core {TRVECY}

FILER2 Contains absolute address of JP or LIBEDT
modules when in core {TRVEC}

JOBIND Job Processor 1in core flag {TRVEC?}

SWTCH Switch to lock out the Job Processor when
LIBEDT or system Recovery 1is in operation
{TRVECY}

LIBEDT Library Editing Module

RCOVER System Recovery Module

UNPTIM Number of unprotected timer requests out-
standing {TRVEC}?}

RELFLE Routine to release all files {MINT?

AA 3777 PRINTED IN USA.
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JPSUT Temp. laoc. for MIINP buffer address or
an index to the tranta table or a
negative value set by JOBENT or JBKILL
{TRVECZ}
LOCF Address of error routine in PROTEC {TRVECY}

JOBPRO Job Processor Module
JPLOAD Job Processor Loader Module
JPCHGE m K Processor Module

JPT13 Getfile Request Processor Module

RCTV Request Code Transfer Vector Table. {NMONI}

RESTOR Restore Logical Unit Module

TRANV Contains absolute address of JOBPRO Tranta
Table {TRVECY

JKIN JBKILL in core flag {TRVEC}

T3 Status Request Processor Entry Point {T3}

TS Exit Request Processor Entry Point {TS5}

T? Loader Request Processor Entry Point {T7}

TLl Core Request Processor Entry Point {T1l}

O

23.4 ENTRY INTERFACES

The initial entry to JOBENT 1is made at JBENT when the
Job Processor is called with a manual interrupt. After
processing has begun and prior to FILElL being re-
leased. entry to JOBENT may be made at any of four
routines.

23.4.1 JBPRO - A routine that schedules the requested Job
Processor module as determined by the parameters passed
in the A and @ registers.

23.4.2 LIB - This routine is entered by a jump from JPLOAD
when it has been determined that a request for °LIBEDT®
has been made.

23.4.3 RECOVR - This routine 1is entered from JoBPRO if @
register is zero and from JBKILL 1if negative. The sign
of @ upon entry indicates whether the Job Processor 1is to
be scheduled upon return trom System Recoverys

23.4.4 RELF - This routine releases an area of allocatable core
depending upon the contents of the @ register on entry.

—
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JBENT

Exit is made via a schedule of JOBPRO. If @ register
is negative upon entry to JOBPRO print a ™J" and input
next control statement.

JPPRO

Exit is made via a schedule of the requested Job
Processor module. The ¢ register will contain an
index to a routine within the scheduled module or an
execution address.

LIB

LIB schedules LIBEDT with the return address to LBZ
routine in JOBENT in @« Upon return from LIBEDT.
JOBPRO is scheduled with @ set negative to indicate
that the next control statement has not been read.

RECOVR

"RECOVR schedules the System Recovery module {RCOVERZ}

after having stored its return address in the absolute
location %EE« Upon return from RCOVER a check is made
of the value of @ when RECOVR was first entered. If

Q@ was initially negative the Job Processor is scheduled
with @ negative. If @ was positive a jump is made to
RELFLE {routine in MINT to release Job Processor from
corel}.

RELF

RELF exits to the Dispatcher after releasing the file
specifieds

PROGRAM INFORMATION
ENTTBL
ENTTBL is a table of relative entry point addresses in

JOBENT« The addresses are added to the FWAZJOBENT and
transferred to TRVE(C.
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TBL

TBL is a table of Job Processor module addressess
These addresses are picked up by the JBPRO routine to
schedule the requested Job Processor module.

DESIGN PECULIARITIES
BUFF1

This area of the JOBENT program as indicated by the
asterisks will be overlaid by the contents of the
MIINP buffer in MINT or the SM1 buffer in JOBPRO.
MIPBUF is equated to BUFF1 for addressing purposes.

BUFF2

This area of the JOBENT program as indicated by the
asterisks will be overlaid by the contents of the
TRANTA table in JOBPRO. The three locations. BPSa
RI and LOADEP. within the BUFFZ2 areaa. must initially
be set to zeros prior to scheduling JOBPRO. TRNTBL
is equated to BUFF2 for addressing purposes.

ERRM and SM

The ALF statements following ERRM and SM must immed-
iately precede the BUFFl area. These two statements
in conjunction with the BUFF1 buffer are used to print
out JO3 and JOY error messages.

ENTTBL

Any entries made to this entry point table must also be
made in TRVEC in the same relative positions This
restriction is made because the table is transferred

to TRVEC with the table transfer rountine {MVTBLZ}.

TBL
Any entries made to this table must be made following

the RESTOR entry due to the indexing scheme in the
JBPRO routine.
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PROGRAM LOGIC
23«81 General flow of JOBENT routine
JOBENT is entered initially from MIPRO with the @

register containing the address of the manual inter-
rupt buffer {MIINP}s This address is saved and the

LOOP routine is entereds This routine transfers the
contents of ENTTBL table to TRVEC. The absolute ad-

dresses of the Core {T11}. Loaded {T7}- Exit {T5}
and Status {T3} Request Processors are calculated
and stored in the RCTV table in NMONI. The three

locations BPS~ RI and LOADEP are then cleared in what

will be the transfer table buffer {TRNTBL}. The

transfer of the MIINP buffer in MINX to MIPBUF {BUFF1l}
is then accomplisheds Upon completion of the transfers
the Load and Go sector number is set to one and JOBPRO

is scheduled with @ set negative which indicates a

"J" is to be printed out and the next control statement

accepted.

The JBPRO routine schedules a job processor module
as determined by the contents of the A register.
The module is then scheduled with the @ register
either set negative to print out a "J". set to an

index within the scheduled module or set to an execution

address.

The LIB routine is entered from JPLOAD to schedule
LIBEDT.

The LB2 routine is entered upon return from LIBEDT
and exits to schedule JOBPRO.

The RECOVR routine is entered from either JOBPRO or

JBKILL to schedule the System Recovery routine {RCOVERZ}.

The RC2 routine is entered upon return from the System

Recovery routine {RCOVER}s Exit is to either the
RELFLE routine in MINT or to schedule JOBPRO.

REL is a routine entered only from within JOBENT to

release FILES 2@ and 3 if actives Exit is to the calling

routine.

RELF is entered from outside the JOBENT module by
routines wishing to release a file they specify by
the contents of the Q registers

MRELF 1is the master release routine that releases the
file specifieds The routine is entered from the JBPRO

and RELF routines and exits to the sender.

PRINTED IN USA.
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JBPRO

Upon entry to this routine the @ register contains
either a negative value. an index to a routine within
the module to be scheduled or an execution addresse

This value is saved in SAVQl and the contents of the

A register is transferred to the d register to be used
as index to schedule the requested Job Processor module.
These index values are as follows:

0
3

JPT13. 1 = JOBPRO~ 2 = JPLOADA
JPCHGE and 4 = RESTOR.

The requested address is picked up and stored in the
S. .edule Requests The location F1 that contains the
address of FILEls which contains the FWA of AREALl is
picked up and a return jump is made to MRELF. the
master release routine. Upon return pick up in the @
registeras the contents of SAVAl and schedule the
proper Job Processor module.

LIB

This routine is entered by a jump from JPLOAD when

it is determined that LIBEDT is requesteds Upon entry
a return jump is made to the routine REL to release
any outstanding filese« The address of LB2 is then
calculated and LIBEDT is scheduled with absolute address
of LB2 in the @ registeres On return from LIBEDT the
Load and Go sector is set to one and the MIB flag in
MINT is set to lock out other entriess« The Job Pro-
cessor lockout switch {SWTCH} is cleareda the @ re-
gister and the Job Processor Switch {JPSWUT} are set
negative and a jump is made to SJBPRO to schedule
JOBPRO.

PRINTED IN USA.
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23.9.3

23-9.4

23.9.5

RECOVR

This routine is entered from the SGNOFF {wxZ} routine

in JOBPRO or from SG? routine in JBKILL if the

Recovery Indicator {RI} switch was set. The @ register
contents-, 0 if JOBPRO - negative 1if JBKILL,are saved in
SAV@ to be used on the return from RCOVER. The

absolute address of the RC2 routine is calculated and
saved in location $EA to be used as a return from RCOVER.
The System Recovery module 1is then scheduled. Upon
return from System Recovery the contents of SAVQ is
checked. If negative {from JBKILL} a jump is made back
to LBY to schedule JOBPRO. If positive {from JOBPRO}
inhibit interrupts. clear the protected common flag
{PCOMFL}+ clear Job Processor lockout switch {SWTCH} and
return jump to RELFLE in MINT to release all files and
wait for input to MINT.

REL

This routine is entered only from within JOBENT. Its
function 1is to release FILE2 and FILE3 if active and
if the job cancel flag {JBCNFG} is not set.

RELF

This routine return Jjumps to MRELF to release the FILE
specified in the @ register. .
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24.0 Tll - Core Request Processor

24l

2.2

24.3

24. 4

24.5

FUNCTION

This module is used to set or determine the bounds

of available core. The A and @ registers are used

to pass parameters when a core request is made. If

A and @ are zeroa the current bounds are passed to
the requester.If A and @ are both addresses in unpro-
tected core the current bounds of available core are
set to these values. Available unprotected core is
that portion of unprotected core which is available
for loading of a subroutine or overlay.

ENTRY POINT NAMES

T11
EXTERNALS and DESCRIPTION T
JBCNFG Job cancel flag. Set when JBKILL is”iﬁvﬁrogress.
RERERR Error.roupine in T? ”

LOADIN  Flag in TRVEC to indicate LOADER is in core.

ENTRY INTERFACES

Tll is entered from NMONI with the first word of the
parameter list in A and the address of volatile in I.
Volatile contains the requester's @+ A and I. the

return location in the request program {wo,~d 3}. and
the pointer to the request parameter list {word %0.

EXTERNAL INTERFACES
Two possible exits may be made from TLL

L. Normal exit to REAXT in NNONI by an indirect Jump o
through location %$BS9. _.‘

2. Error exit to REQRERR {in T7?7} made if A and @
are not both zero or if either of the addresses in A
or @ is not in unprotected core or if A is not
greater than a.
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GENERAL PROGRAM INFORMATION
None

GENERAL DESIGN PECULIARITIES
None

PROGRAM LOGIC

On entry A and Q@ of the requesting program are checked to see
if they are zero. If they are zero the temporary highest
{contents of location $EC} and temporary lowest {contents of
location $ED} bounds of available unprotected core are put in
the requestor’s A and @ respectively. '

If the requestorYs A and @ were initially locations 1in
unprotected core {within the bounds contained in locations %Fk
and $F?7}. then these values are stored in locations $EC and %ED
respectively to define new bounds of available unprotected core.

PRINTED IN USA.
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25«0 T? LOADER REQUEST PROCESSOR
25.1 FUNCTION

This routine is used to bring the Relocating Loader
into the highest available unprotected coree The
parameters to be supplied to the loader are in A and

Q. These are passed to the loader when it is executed.

25.2 ENTRY POINT NAMES

T?
REQERR
25«3 EXTERNALS and DESCRIPTION
LOADSD Mass storage System Directory Table.
JPRET1 Location in TRVEC in which the return
address to T? is stored.

JPRETN Location in TRVEC to which the loader
returns upon completione.

JPRET Locations in preset tables in which the
locations of JPRETN is storeds

LOCF Location in TRVEC which contains the location
of F in PROTECs

LPTRS Location in TRVEC which contains the location

of PTRS in PROTEC.
LOADIN Location in TRVEC to indicate the loader is
in core.
UNPIO Flag in TRVEC which indicates the number of
unprotected I/0 requests in process.
SWAPCK Routine in DRCORE which decrements UNPIO
on completion of an unprotected I/0 request.
JBCNFG Job Cancel Flag. Set when JBKILL is in
v processe {TRVEC}

AA 3777 PRINTED IN USA.
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254 ENTRY INTERFACES

T? is entered from NMONI with the pointer to the first
word of the parameter list in A and the address of
volatile in I. Volatile contains the requestor®s @-

A and I. the return location in the requestor®s program
{word 3} and the pointer to the request parameter list
{word 5%.

The parameters in the requestor’s @ and A are as follows:

15 43 0
A register L.U. T
15 g
? register TNA
(wJ where:
LeUs Input unit for loading operation.
TNA Core location of the entry name of
routine to be loaded.
T 0ne of the following types of loading
operation

Relocatable binary load

Subroutine load

Program load

Memory map

Entry point look up

Subroutine load. no memory map

Patch to core resident programs {CREP}
Set data base

Noruoursownue O

{A more detailed explanation of types of loading operations
can be found in the discussion of the loader}.

Entry may also be made from Tll or T3 to REQRERR.

AA 3777 PRINTED IN USA.
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EXTERNAL INTERFACES

Normal exit is made via a jump to the requestor's
return addresse. If the Job Cancel Flag {JBCNFG?}
is set. exit is to the Dispatchers

Error exit is made from REQERR to entry point F in
PROTEC to print out a JDE errors The requestor s
parameter list pointer or the return location is stuffed
in PTRS in PROTEC to be encoded for the error message.

GENERAL PROGRAM INFORMATION

LIC Local loader in core flag

ONEBIT An equate to absolute location %23 =0001
GENERAL DESIGN PECULIARITIES

None

PROGRAM LOGIC

T? uses a lockout flag LOF to prevent the execution

of more than one loader requests This flag is checked
on entry and if set a request error {J02} is issued.
If no errors the lockout flag {LOF} is set.

A check is made if the loader is in core. If the load
type is 11324 or bka or if the flag LIC is set it is
assumed the loader is in core.

If the loader is determined not to be in core. it

is read into highest available unprotected core {not
to exceed the location contained in %EC or %Fb which-
ever is smaller}. The flag UNPIO in TRVEC is set
during this process to prevent a core swap during the
reade

A jump is made to the loader with the return address
patched to JPRETN in TRVECa. with the flag LOADIN set

in TRVEC to allow the loader to write below the scratch
area on disk and with volatile released.

Upon return from the loader. if the load type is 013\\
or ? the flag LIC is cleareds The lockout flags LOF
and LOADIN are cleared.
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2b.0 Exit Request Processor {T5}

ckol Function
This request is used by unprotected programs to signal
completion of a job or a uservs completion routine. That
is. when a computation is completed. this request
notifies the Operating System of that fact.

che2 Entry Point Names
TS Exit request entry

 2h.3 Externals and Description

UNPTIM Number of unprotected timer requests waiting

UNPIO Number of unprotected requests waiting to be
completed

INTSTK Location of Interrupt stack

JBCNCL Job cancel routine in TRVEC

2hel Entry Interfaces

+Q

entry from the Monitor

-Q

entry from the Protect Processor

If the entry was from the Monitor A = location of the
request parameter. )

2hb.5 External Interfaces
None
2beb Tables
None
2he? General Design Pecularitieé

Nomne

@

AA 3777 PRINTED IN USA.
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cheb

ch.q

i

Program Logic

Upon entrance. the @ register is checked to

determine whether entry was from the Protect Processor
or the monitor. If entry is from the monitora
volatile storage is released. and the request

location is checked. If the request is from protected
core. TS5 exits to the dispatcher. Otherwise. all
stack entries are checked for unprotected core return
location. If any exist. control is returned to the
dispatcher.

If none exista PUNTIMY is checked for being non-zero.
If so- YTIMER in effect®. the flag is checked until it
goes to zero. Then YUNPIOY flag is checked for non-
zero. If so. {unprotected request in operaticn} this
waits until flag is zero and then schedules JBCNCL and
exits to the dispatcher.

Subroutine Logic

None
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1161 G YUYW

l 1_. - rsox__ Y
xeoﬁm i RTT 64) SET T REG.
LrsT EN ,».297. yes RECEASE T& FWr Rf
‘?“ vaLR Tl e INTERRUPT
‘ : sSTHEK
NA
, ' ;
Pk UP KRER. < CERK 8B Leg voren ,
LY ST N8
PARAN, L¥ FRl HseE ”SW <Pexarzry = 0 D=
LRC, suBTPrcr R TFNOIEX N ,
(s$fe)
-1
_ EXIT Y
AND &FF ry&¥ STOVE _Quren S
KIT oF HER. &F AREG. I'N
72879 F (I e U ¥, A Ke€c.
LEC, N VR AILE
-1
A
/
SAVE TN TWHEL BLT j
LBLATELE, XNTELE UPYS ;ﬁ .
5I A
CON:gg::::;gggS::::ION oo::’rsssNT Irn< h:":r%HE | 700 |erosecT NoO. REV APPROVED DATE
SAMPLE CODE 0 CoSTEE | T3 EXTT REQuUEST |ProsecT mer.
FLOWCHART il PRAOCE ss®RE. pace / oF 2 PROJECT NAME
DECISION TABLE [ ] NUMBER DATE TASK No.
OTHER O
ORAWN BY DATE TASK NAME
AA1385 (Fory” ) CA127-1) ‘ 2 /> PRINTED IN l."‘>
\ \ TN

— S

Feqp



1 2 3 4 5
O O ®
XY SE |

INHIBLT
INTERRUPTS

ROO uwnPtTOIN
T8 UNPZR

ErvRBLE
EMVTELRRUPT S A

SCHDLE
JBcNcL

L6l G YUYW

CONTROL DATACORPORATION
oot Lms et 1700 |erosect no REY APPROVED DATE
SOFTWARE DOCUMENT
Doc‘f‘l‘:"EgT r ; PROJECT MGR
SAMPLE CODE O
FLOWCHART O PaGE 2 ofF 2. PROJECT NAME
DECISION TABLE | | NUMBER DATE TASK NO
OTHER O
DRAWN BY DATE TASK NAME

PRINTED IN USA

AA138% (FORMERLY CA-27--

h*9¢




CONTROL DATA CORPORATION MAR 5 1971

DOCUMENT CLASS

300071700 DEVELOPMENT DIVISION
IMS PAGE NO._E =1
1700 OPERATING SYSTEN C

A CER 1700

PRODUCT NAME

PRODUCT MODEL NO.

MACHINE SERIES

2?.0 T3 Status Request Processor

27«1

27.2

27.3

274

2?.5

AA 3777

FUNCTION

The function this routine performs is to get the
request status. equipment status and location of
the parameter list of the most recent request
processed on a given logical unit and return them
in the requestor®s @. A and I respectively.

ENTRY POINT NAMES
T3 Status Request Entry Point

EXTERNALS and DESCRIPTION

LOGILA Table in SYSBUF of PHYSTB addresses arranged
by logical unit number-.
@
REQERR - Error routine in T7? -
JBCNEG Job Cancel flag in TRVEC. Set if JBKILL is
active.

ENTRY INTERFACES

T3 is entered from NMONI with the first word of the
parameter list in A and location of volatile in I.

Volatilé contains the reguestor®s Q4 A and I registers

as well as the return location {word 3} and the location

of the Status request parameter list {word 5%}.

EXTERNAL INTERFACES

Two possible exits may be made from T3:

L. Normal exit to REQXT 1in MONI by an indirect jump
through location %B9.

ce Error exit to REQERR {in T?} made if the logical
unit is not legal for the particular system.
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27«b GENERAL PROGRAM INFORMATION
The request parameter list is:
L5 1y 9 87 0
Request code 0 D
0 0| A
LalUe
15 1] 10 9 0
where:
LeUs the logical unit
A relative/indirect indicator for L.U.
277 GENERAL DESIGN PECULIARITIES
Noneb
78 PROGRAM LOGIC
First the logical unit is found using the A parameter
to indicate whether LU 1is the actual logical unit {A=0%}-
a signed relative address of the logical unit {A=1%}
or the actual location of the logical unit {A=2}. Then
it is checked for validity.
If the logical unit is valid the table of the physical
device is found. From this the location of the current
I/0 request parameter list is taken {word L} and stored
in word 4 of volatile. The last location of the I/0
buffer {word 11} is put in I of the requestor. The
request status bits {word 8} are stored in the requestor®s
@ and the last equipment status read is put in th
requestorvs A. : :
27?.9 SUBROUTINE LOGIC

AA 3777

None
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28.0 JOBPRO
28.1 FUNCTION
The functions of the JOBPRO module are:
l. Read in the Job Processor control statements-.
2. Analyze the statements read in.
3. Set up the parameters to schedule the processor needed
to handle the input statements.
4. Terminate a Job Processor function.
28.2 ENTRY POINT NAMES
JOBTWO
28.3 EXTERNALS AND DESCRIPTION
TRNVEC - Abs. Addr. of TRNTBL buffer in JOBENT - TRVEC
JBPROE - Abs. Addr. of JBPRO routine in JOBENT =~ TRVEC
MIBUF - Abs. Addr. of MIPBUF buffer in JOBENT - TRVEC
JPSWUT - Job Processor Switch - TRVEC '
JBCNFG- Job Cancel Flag - TRVEC
RELFLE~ Release Files Routine - MINT
RECOV - Abs. Addr. of RECOVR routine in JOBENT - TRVEC
IP1 - Protect Processor entry point addr. = NIPROC
VRESET- *V Reset Flag - TRVEC(C
RELS1A- Abs. Addr. of RELF routine in JOBENT - TRVEC
ERRMSG- Abs Addr. of ERRM routine in JOBENT - TRVEC
FILEZ - Holds Job Processor Addr. when in core - TRVEC
NSTACK- Max. No. of stacked requests - TRVEC
TRANV - Abs. Addr. of JOBPRO TRANTA Tak - TRVEC
IUP - Pointer to comment device - TRVEC
MIB - Manual Interrupt lockout flag - MINT
JKIN - JBKILL In Core flag - TRVEC
FILE3 - Holds Protect Proc. Addr. when in core - TRVEC
JOBIND- Job Processor in core flag - TRVEC
RCTV - Request Code Transfer Vector Table - NMONI
LOADIN- Loader flag for Protect Processor - TRVEC
ONE - User subroutine
AA 3777
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28.b

AA 3777

TWo - User subroutine
THREE - User subroutine

ENTRY INTERFACES

Entry to JOBPRO can be made only at the JOBTWO entry
point- Upon entering JOBPRO. the @ register is examined
to determine where control will be transferred. If the Q
register is set negative control is transferred to the
tag "JB". If @ is not negativea control is transferred
to one of five pseudo entry points obtained from the
TRANTA table- ‘

1. JBPRO - Return when statement already input.

2. JOBP - Return when no statement.

3. Joy - JOY error entry.

4. J03 - J03 error entry.

5. RF3 - Return to release File3d and output a "J".

EXTERNAL INTERFACES

The majority of the Exits from JOBPRO are to JOBENT to
schedule the proper Job Processor module as determined

by the input statement. Exit is made to RELFLE in MINT
when a)Z statement is input and the RI {recovery indicatorl
flag is not set.

GENERAL PROGRAM INFORMATION
2é8.b.1 Transfer Table {TRANTA}
The following table contains relative and absolute

addresses and flags which are transferred to
JOBENT before exiting from JOBPRO.

PRINTED IN USA.
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INS . PAGE NO.__C8-3
.l»700 Msos 3.0 0 .
EDOLx*3.0 . MACHINESERIES __ 1?00  _  _
TAG FUNCTION

TRANTA Abs. loc. of JOBTUWO

Rel. to JBPRO Return when statement already input

INPBUF Abs. Addr. of input buffer in JOBENT

Rel. to JOBP Return when no stmt.

Rel. to JOH Error return "JOH"

Rel. to J03 Error return "J03"
NOT USED

BPS Breakpoint Switch

RI Recovery On/0ff Switch

LOADED Loader Entry Point

REG. Request No.

STCK Loc. of Protect Processor Request Stack
NOT USED

NN No. of entries in Protec. Stack

Rel, to RF3 Return to release FILE3

c8.k.2 Table of Job Processor Input Statement Subroutines

The following table is used in indexing to the
proper routine as determined by the input statement.
A value {QREG} is picked up from the transfer

table and is used as an index to the proper routine
relative to the index ‘base JPST.

RELATIVE
ADDRESS STATEMENT
TAB |BPLOAD *B cr statement
TYPEIN *U cr statement
STDINP *¥*V cr statement
SGNOFF *Z cr statement
SETREC *SR cr statement
RESUME * cr statement

GENERAL DESIGN PECULIARITIES

Alteration of the JPTAB in JOBPRO which 1s used
to set up the @REG index value would cause the
wrong routine from the TAB table to be executed.

2é.7.1

PROGRAM LOGIC

This module is entered via a SCHDLE request from JOBENT.
Upon entrance the absolute addresses of JOBTWO. JBPRO

and TRANTA are stored in TRVEC. The contents of the BPS .
RI and LOADEP locations in the TRNTBL buffer in JOBENT
are then transferred to like locations in the TRANTA
table. -

PRINTED IN USA
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A check is then made to see if the @ register was negative k
. uUpon entrance. If so- the next Job Processor statement

is requested. If positive. @ contains an index to the
relative address in the TRANTA table of the routine to
be executed.

Internal to the "JOBPRO™ module is a list of acceptable
statements. Associated with specified groups in the list
is an address of a module to which control is transferred
to carry out the operation directed by the statement. This
list of standard input statements for the Job Processor
includes:

INPUT NAME OF SUBROUTINE MODULE

STATEMENT TO PROCESS TRANSFERRED TO

*xK ‘ CHANGE JPCHGE MODULE

*B BPLOAD

*U TYPEIN

XV STDINP

xZ SNGOFF

*SR SETREC

X RESUME

*R RESTOR RESTOR MODULE

x1 ONE ONE SUBROUTINE

x2 TWo TWO SUBROUTINE

x3 THREE THREE SUBROUTINE

If not one of the aboves a loader statement is assumed
and control is passed to the "JPLOAD"™ module. otherwises
the appropriate routine is set up to be scheduled by
JOBENT. The following are the input statements that
refer to "JPLOAD".

INPUT STATEMENT NAME OF SUBROUTINE
*ENTRY POINT NAME TRLOAD
*L RBLOAD
xX : EXECUT
*P PREJOB

Statements *1a *2+ and *3 are dummy statements which
produce a J03. statement error- if requested and subroutine
not present. These are provided so that the user may

add statements with special functions. These must be
loaded with a *YM, - Job Processor Load.
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cé.

Input statements not recognized by the Job Processor
{i.e.q does not start with an asterisk}a are rejected

and a J031 statement error informs the operator. The

Job Processor then interrogates the specified device for
a new statement. All other statements that are not
recognizeds but start with an asteriska are assumed to be
"entry point™ name statements.

The contents of @ have been saved upon entry and are checked.
If @ is negatives entry was made from the Namual Interrupt
Processora the MIB switch is cleared and input is requested.
If @ is positives entry was made from JOBENT and a jump

is made to SSI to process the statement.

The Lst character is checked for an asterisk. If not
present. a J03 statement message is typed. The 2nd

and 3rd characters are checked against a tablea and the
proper routine is scheduled at the current priority level.
Upon returninga J is typed out and another request to

read is made. The previous loop is again executed.

All Job Processor functions except the *Z return back

to the JOBPRO module to release FILE3 and wait for input
of the next control statement. If a xZ has been inputa
exit is made to MONT where all files are released.

9 SUBROUTINE LOGIC
2a8.9.2 MVTBL
This routine moves the TRANTA table to the TRNTBL

buffer in JOBENT prior to exiting to JOBENT. Once
in JOBENT. the requested module is scheduled.

2¢d.9.2 JBKMIB

This routine checks for the Job Cancel flag
{UBCNFG} set and if clears sets the MIB flag
for job lockout.

€8.9.3 JBKILL

This routine checks the Job Cancel flag {JBCNFGZ.
If seta exits to JOBENT to release FILEZ and jumps
to the DISPATCHER to await entry from JOB KILL.

If not seta return is to the caller with interrupts
inhibited.
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28.9.4 BPLOAD xB €M

This routine processes the *B statement. Upon
entry the Breakpoint Switch {BPS} is set. Return
is through the RF3 pseudo entry point.

28.9.5 TYPEIN *U £€p

This routine processes the *U statement which
causes all control statements to be read from the
comment device. Upon entry the constant %18FD is
stored in pointer to the comment device {IUPP}.
The *V flag {VRESET} is cleared and return is
through the RF3 pseudo entry point.

28.9.k STDINP *V @D

This routine processes the *V statement which causes
all control statements to be read from the standard
input device. Upon entry the constant $18F19 is
stored in the pointer to the standard input device
{IUPP}. Return is through the RF3 pseudo entry PN
point. t

28.9.7 SETREC xSR (35

This routine processes the *SR statement which
indicates that recovery is desired. Upon entry
the Recovery Indicator {RI} flag is set. Return
is through the RF3 pseudo entry point.

28.9.8 RESUME *x @D

This routine processes the * €p statement which
causes the Job Processor to continue at the
beginning of scratch. Upon entry the absolute
location for load and goa. %EY 1s set to one.
This location is unprotected. Return is through
the RF3 pseudo entry point.

28.9.9 SGNOFF *xZ €D

AA 3777

This routine processes the *Z statement which
marks the end of Job Processing. Upon entry the
Job Processor not in core flag {JOBIND} and

the protect processor flag {LOADIN} are cleared.
The LOADIN flag when set allows the loader to
read and write below the scratch area on mass
storage. The LGO {$EY} location is then set to
one. The address of the Request Exit {%$B9%} is
then stored in the RCTV table in NMONI for the
Statusa Exit- Loadera. Core and GETfile requests-

()
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Set the protect fault return to the Dispatcher
switch {IP1} and reset the %V switch. The recovery
indicator {RI} flag is then checked. If seta the
flag is cleared and a jump is made to JOBENT to
schedule RCOVER- otherwise Exit is made to RELFLE
in MINT.

AA 3717 : PRINTED IN USA.




SAavE Fwh

1IN FILE 2.1
Tw 7‘_&&/65

v

SAVE ruy (8C.
. ]
IBALND TV
rRVEC MRD.

CALCULRTE
RBsS. BPDR. &F
TRALTH TRBLE

}Sraze CONTENTS
Ly LOCAL
TEANT TABLE

AUt 2

Prer up e
PAAAMerel |
PAssE0 FLaM,

YRBELT (sAVAD)

¥

STRELE TN
 TRAMTA
TABLE
“znPeur"

Rege

SAVE CaNTeN (Q). MAY EQuAL SsAve T “1RAn w
J&F & Keeo. _____,7{’“"61%5;”‘%26 N TAvEC mrhb 5
r > Suzred T
(SAVQz.) 52 Mﬂ\fdf ser maduLleE 4 Ur&)
MECA FLVE B - :
TUODICATE THE A
TATTIRL. PASS
THRRUG W T01EN,
emkﬁ’;iu;y rif [PTCK uf <aNTE; _ PIcK_gP,Iuch'
RTHEd MBDULES 8F -BFS, RT AWO. g grz‘;‘zo{*?g‘u a
AV Ll e Y (IPswr)
v Zwlur. ; - o
[ &
CON:gg:“D'::EASgCR::Z:IION ooger;:sur < 'ﬂ-’,‘,‘é’é 1700 PROJECT NO. REV APPROVED DATE
DOCUMENT
SAMPLE CODE TITLE ! Q& Eé‘k? PROJECT MGR.
FLOWCHART pace _Lor {3 | ProsecT Name
DECISION TABLE NUMBER 'p’:‘%i TASK NO.
OTHER DRAWN BY DATE TASK NAME
AA1385 (Fonv\j CA127-%) Q PRINTEDINU("“>

AN 1% (11

11t N



~N 2 37\ N
O O : O
; T&BPY ¥
Prck up | Prck uP PLck uP
Recarzve pooed | 2 iy FIEST 2 LenGTH OF - Lanrase stm
8f ReurIne Hom A wek DS FROM TPTAG THALE B
TRANTA T,A&E Ja8r Tnpur BUrcek 9K Ay TROVEX ‘?
T xe¥
| 4 ' i RETRY Y
ROD FwA QF 5 SHUE 2 nd i PICK 1P mAsSK
e B PR AVD 4 é 2 lawo 34 Feem 3 PraAB DECREMENT |
Junf o X CHARACTEES. | AS ConrKsLLE LAREX
_ I8y ry “renf BY TNPEX
]
‘ :
[ i
! I
! 17
A

15_ \”1/

bgc

1, (L 77
TBPRA RE> Fe3 ‘
CONTROL DATACORPORATION .
SOFTWARE DOCUMENT PoElhss | Tl S TVee 1200 |erosecT no. APPROVED DATE
SAMPLE CODE 0 eoSiTee . I LA PROJECT MGR.
FLOWCHART O Pace 2 oF J 3 |PROJECT NaME
DECISION TABLE [ ] NUMBER DALE TASK NO
OTHER O
DRAWN By DATE TASK NAME
PRINTED IN USA

AA1385 (FORMERLY CA127-1

16l & YuW




08ES:

NE

6L S UYM

. S.E , JBPRYOE 1Al y ~v
» add e TRVEC caurArvs 4 ]
JPARROETER T8} -(58PREE) F-— -~ THE ABS. ABDA. (1/ R 2
SCHED Uik AF JB8FRO TN v
IPCHGE IRBENT
CONZgg::::EA(;SSSSZSI'ON ooggr’ssnr ns '.:’;‘E,"é 1700 PROJECT NO. Ired APPROVED DATE
SAMPLE CODE 0 PoSTEe IRABPER PROJECT MGR.
FLOWCHART 0 Pace D or /F | ProsecT NaME
DECISION TABLE [] NUMBER ::si‘i"é TASK NO.
OTHER O —
DRAWN BY DATE TASK NAME

AA138% (FORV\/ )CA127-H
S

O

PRINTED IN U" )

\\ o/

0Tl-g9e



s -

9

AA1385 (FORMERLY CA127-1)

JoBPSp T q ‘b
DeckeE men T PLer up rHe ZZTI \ RTT T& user
| THE TANOEX Lecarrve ADDR) e = ASubPLIED PRAC..
OF THE (ave, Twy
PR&CESS QR T kge
Prcx ur & CALCULATE 4
THE FRBCESSEL New AUDR. ﬁﬁ v
AOPLESS
SET uf Srafe ADOR .
PARAMETEL v ArT
Ty ScHE D“l-;:" Twstlucl Iy
RESTORK [
/
L
\{1/
Ja3
NTRO ACORPORATION -
Cco ;gp::::a il Dogers:su'r TS 'f,'-f,‘,:;:; 200 PROJECT NO. REV APPROVED DATE
DOCUMENT
SAMPLE CODE = TITLE 3géf'£& PROJECT MGR
FLOWCHART - PAGE 4/ oF | 3 |ProJECT NAME
DECISION TABLE :] NUMBER L’i‘#é TASK NO
OTHER —
DRAWN BY DATE TASK NAME
PRINTED IN USA.

161 & YUYW

TT-g2




1 2 3 4 5
¥ ¥
AMVTBL PErul N ReLfrL STBRE FILE 3
1 reloueH ADRRESS
| IN RELEnsE
L mvr8L —RBeouesr
PIcK yp | DECKEMENY ClEAR PRBTEC
| LENGTH 8F , 148D FzLE€ 3
| TRANTA TRBLE THe INREX FLAGSZN.
LAs AN TNOEX TRV EC
MYVE
Prex uP rravrA
rRbLE ENTLY
(1AVTA +
ZaReEXx)
ST0RE Tw TRNTBL RETURN
burrar T Ta8edf FTHRR UGH -
(rivwee) +
ZOEX RELFLL B
CONTROLDATACORPORATION ooé:‘\jrsgsu'r IAA 5 N11’Avcpi-é 170-0 PROJECT NO. iREV APPROVED DATE

SOFTWARE DOCUMENT
SAMPLE CODE O

DOCUMENT
‘ TITLE J’&& %

PROJECT MGR.

PAGE iop és PROJZCT NAME

FLOWCHART O
DECISION TABLE [ ] NUMBER OoavE TASK NO.
OTHER ™

DRAWN BY DATE TASK NAME

AA1308 (ronMOcmzrn

O

PRINTED IN U{ /v
\

6l e yyw

et ge



@ @ )
STRRE I N suUTPUT
= ERD A
RF3 R 2,
REQuEST J
<
FLL A |mnsc apr DECLEMEMT Prek up N | chcurnre
TaP HALF A Fec. = ourhul THEERD A8s. RODR,
- & wakD &Y STD. PRINT &aF. INPUT
Y  DEvECE _RBurEER
/ Sug. 30 STREE @ REe. SAVE
JeBP (sFD) = FVPuT- TN WRITE RPOLESS
<ur: OEL. Requesr Iv I
REers7EL
4
PIck UP THE SAvE PEScer| :Z’
lcamMenrs afF IV CANMSW. {J/ b= v
Rel. INPuT PLcK up si1gic en
PEYICS _IN_ & REe. B —
L g
CON';?):::::;ESE::!ZCPON ::ffgi’:: IM§ h"l“:r%’:: 1200 PROJECT NO. REV APPROVED DATE
SAMPLE CODE M TITLE JRA PER ‘ PROJECT MGR.
FLOWCHART O packE bor /3 |ProsecT Name .
DECISION TABLE [ ] NUMBER DATE TASK NO. b
OTHER 3 =
DRAWN BY DATE TASK NAME w

AA1388 FORMERLY CA127 11

PRINTED IN Us.*




[goz ¥

3 %

 PLc K UP ARS.

v

SAvE RAs 1

AA1385 (FORMF™'.Y CA127-1}

@

Ser A k& Prexk up i
18 3FFFF THREAD ADOR. & F Theeir |  eDNIERL. TR
wse D | BuFAER TN MBVE BUFEL
ser TupEK.| A / SAVE T D |sAvE ssukce
T LENETH 1 “IntBuF" T | {Bareer AOK
BF Burreg TRANTA N BurPrR”
- P) T/‘}KLG R
seT £ | ¥ SSI_y
BACRGAROUND /R13 IBKILL PIck uP /exT SST1\ ser ITwoeX
N:Iuea;- T 0 Iy LRGIcAC SETS UP ABS. TR LENGTH |
/;&A;A;ipﬁuf;a Lo UMNET WwBRD &F smd B4 | &F sm1
, A2 | pyrreRk =1
? 4
Dec be Meui TNPUT SSLL 37
. THE INDEX | JT88 PRBC PLckK up sni A1
STATEMENT BurrFed APDR. V. .
CONTROL DATACORPORATION .
SOFTWARE DOCUMENT ::{EE{’:: Ims "WEE /700 |erosect no APPROVED DATE
SAMPLE CODE 0 TiTLE TRABLPR A PROJECT MGR.
FLOWCHART O pace 7 oF /3 |ProsecT name
DECISION TABLE [] NUMBER OATE TASK NO.
OTHER D DRAWN BY DATE TASK NAME
PRINTED IN USA
/ N\

)

/
/

6L & YYW

hT-ge



2 3 4 )
\
O O O
Lo Pl ButlL ¥ ¥ SMX  y | i
Prec u?lP R CLeEAL MISK Wl D M= E QUL PTCK uf
| WweRD FHLsh MELB WITH q2020 HALF &F ' wekd Flom
| SAuRLE FLRG (~74ce <) jodo TRE smil BurFel,
BufrreR, LEent DATA,
(L SMCKS
STRRE In SEr FAJDE X BACK LauUND
L8 cAL 17 LENGTH LRWER HRLF |
Burrek &F L&y QF w&_@owzm
‘ Bitrred < 1 A SFE
SMCKS ;
PEck UP A STREE ¥ FFFF LN Stek€ v .smd
woR0 FRAEM smi1 BuFFE AN BUFFER AVD
LBCAL BAFFER . N MIABYF TV MIPBUF TN
Yemz@" TREEAT JobenT
OccLEMENT DECLENELT
— —_ - A1
THE ENDEX @ THE INOEX N
[ | |

SAMPLE CODE O
FLOWCHART O

OTHER [:]

CONTROL DATACORPORATION
SOFTWARE DOCUMENT

DOCUMENT
CLASS IM3S

TYee 1700

PROJECT NO.

APPROVED DATE

T T0BPRR

PROJECT MGR.

pace § oF /3 | ProiECT NAME

DECISION TABLE [ ]~

NUMBER

ISSUE
DATE

TASK NO.

DRAWN BY

DATE

TASK NAME

AA1385 FORMERL" CA127-y

PRINTED IN USA.

16l & UYN

ST*%e




LJRE € MY

1 2 3 a4 5
SMY [ mePd W v

PZeK wiP [RTT_TRKILL) /RTT .rsumrﬁ lser rwoex re

CONTENTS scHEMULE FPCRAY

RF Comsw -3 Lo / A KEe, = 2
’ R2 AL '
ENRBLE PrcK ﬁes. Aobe.| A Y ;-:“Fri ;’N:i”r ‘;;
&F mIPhus LN (IBPRRED f———-1 THE AES, ARDR .
IPTERRUPTS I8BENT FREM &F TBRR AN
. TR VvEe TRBENT

leaPy smi ' STelE AT

BuFcER. T8 = “rnPBUFE" EN

STD. PRINT &3/ TRANTH THBLE

4& : A
/RTT_ MyTBL\ |
e
-
AL
CON:gg:::::gggSg:::lON R Tt ns ’frAv%HE /7 00 PROJECT NO. REM APPROVED DATE
DOCUMENT W& R
SAMPLE CODE O TITLE J‘&B PROJECT MGR
FLOWCHART O pace 9 orF | 3 |ProsECT NAME
DECISION TABLE [] NUMBER SavE TASK NO.
OTHER O
DRAWN BY DATE TASK NAME

AA1385 (FonM;ﬂCAlzﬂ-\)

—

O

mmmmu{“>

9T g2



a 2 3 4 1)
e , O O
JBEKmMIB JBKILL Prex uP 1He
INHIBTT RODE. &Fﬂmz
, v
| INTERRUPTS L TaoTAsS
' | THE FwA BF FLLEZ
Jump re RELF
AN IWBENT TR
(ReLs1h) }—— ——peense
FIc & 2 I
: { -
s€r mIB REYURN
SwLIcH ANOD THRAU e
ENPBLE
INTERRUPTS TBKTLL
=
- Reruen =
FHR&Qu 6 A
ot
TBKMIE . @
-
. omad
couzgg:::::ggz:::::nou °°§t’1‘s‘s”' E/}’)S TYPE | 700 PROJECT NO. APPROVED DATE
SAMPLE CODE coc Y I&gpﬂ& PROJECT MGR.
FLOWCHART paGce/QorF |3 PROJECT NAME u
DECISION TABLE NUMBER TASK NoO. ?:
OTHER e
DRAWN BY TASK NAME -J

AA1385 (FORMERLY CA127

PRINTED IN USA




1 2 3 4
I83 99 ¥ I ¥ )
PIcK upP caw- PIcKk uP caul- SET INDEX T® STARE chAA.
lsmnT FarR STANT FBK END &F mIP- | CAUNT Z N
IE3 1156. 38y MsG. BUF TN w@&TE REG.-
_($3320) (ssq%c.) T8BENT |
J1
Prcx up pooR.| B [prek ue @
ERRM" IN eNAR . FhaM
JABENT { MIPBLUF + ZNDEX
Sreee 'AODE. | QuTPUT
In WRLTE ERRRR
REQuUEST A MESsSAGE

STOPE COVSTANT DECRENENT PIcK wupP
N "sm” LN |EnOEX 'S . THREAD
IRBENT I-= CHAg. QC. WaRrRp
Q=CHAR . CAUNT
CONTROL DATACORPORATION -
SOFTWARE DOCUMENT OOEass | IMmsS YWee 1700 PROJECT NO REV APPROVED DATE
SAMPLE CODE [} Po%irie T JRBPES PROJECT MGR.
FLOWCHART O pace [/ oF |3 |ProsecT NnaME
DECISION TABLE [ ] NUMBER SayE TASK NO.
OTHER D DRAWN BY DATE TASK NAME
AA1385 (FORM” { CA127-1! Ve PRINTED IN Ulf“
) ) (-

\;

T ec

HAl ¢ MYl



161 S WYW

! 2 ) 5
O O O
-] Y \/ XSKR
RESTRA TPST sran) Y STOINF SEIRES
| S&T ENPUT PIck UP ser sEr rwfur sET
re sro. TADEX TR BREAKPEINT e STANGARO Recaysky
enmr. Dey. PRSPER R BUTEN swereHt BENARY | TnorEATRR
( A?s) (k)
! - ¥ '
% ,
_ BESUME $
\ DEcENET gerges. Y SET STRAT
AND sAvE 96.1 | ®F scrARH |
W FHE TMDEX \/ (3E4) TS ANE.
JugP ' R¥3 . - ;
XU
TYPELN
Prck ur Ser cNfur
| LELAYZVE ACDR. COMMENT T
OF fou [k TELE TP E
glamn 'q
TUmP T0 Reulrwe Reser
HS QETEAMINED ¥ ¥ FUAG
gy THE IM0EX
cw:z::::;;ggz:::::lo" PC¢ ks " ns e 1700 PROJECT NO. REV APPROVED DATE
SAMPLE CODE O oogr\#lfg‘r J‘&BPAQ PROJECT MGR.
FLOWCHART O eacefRor }3 | ProJecT NAME
DECISION TABLE D NUMBER }§2¥§ TASK NO.
OTHER O
DRAWN BY DATE TASK NAME
PRINTED IN USA.

AA1385 (FORMERL CA127-

LT°Re




1 2 3 ' a s .
T.Sc':'r Pt;rscr
PRexcessh FAULT RETULN
IN Cote Frac T8 OIS P ($ER)
(3RBIND)
. S617
CLEAR PROIEC SET COMMENT CcLERR
A5 e ssr | DEVECE R REcu vERY
L TECE TYPE ZNOIcATRL .
ez !
Ser srRRT leEser » v CLERE
&F SCRATeH FLAG Q REe
(3€4) re ave (vReser) J
fsr@ee PODRESS Jumfl ra sggQUr
F LEQuEST TR ScHEQULE |
XET ( ReRxT) SYSTEM ,
w gy REC&VE&\/' - ‘
CON:gg::::‘EAggcR:::::ION Pociass | LMS "WRE [ 700 PROJECT NO. APPROVED DATE
SAMPLE CODE O oocTre | JXA PR& PROJECT MGR. g
FLOWCHART O PAGE /[30oF /3 | PROJECT NAME .
DECISION TABLE [ NUMBER SavE TASK NO. o
OTHER O
DRAWN BY DATE TASK NAME

AA1385 (FOR!m CA127-1)
N !

O

PRINTED IN u\")

L6l ¢ ¥l



O

DOCUMENT CLASS
PRODUCT NAME
PRODUCT MODEL NO.

29.0
29.1

c9.¢2

9.3

AA 3777

CONTROL DATA CORPORATION
Arden Hills Development DIVISION MAR

2 1971

IMS

PAGE NO.___c1e1

1200 OPERATING SYSTEM

FONbw3 .0 MACHINE SERIES

g
-~
1m]
1m]

PROTEC

FUNCTION

. Protect Processor

1. Analyze monitor call for invalid parameters.

2. Set up entry to a Preset Entry Point.

3. Initialize entry to users completion address after
completion of unprotected I/0.

4. Detect illegal or legal violations

5. Read in the JBKILL module when requested-.

ENTRY POINT NAMES

PRT

IPROCL

Initial entry when PROTEC is scheduled in by JPLOAD.

Entry point when a Protect Violation occurs.

EXTERNALS AND DESCRIPTION

RCTV

LOGL

LOGLA

TBLE

LOADIN

The table {in Monitor Entry for Requests} which is
indexed by request code and contains the location
of each request processor.

Logical unit table {indexed by logical unit?}
which contains the alternate logical unit number
and various indicators.

Logical unit table {indexed by logical unit} '
which contains the core location of the physical
device table entry corresponding to each logical
unit.

A table for Hex to ASCII conversion located in
the Internal Interrupt Processor.

A location in TRVEC which when non-zero. indicates
that relocatable loading is in progress.
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UNPIO
UNPTIM
JBCNCL
SWAPCK
WDADR

JKIN
JBCNFG
TRNVEC

PRORET
TRANV

FILE3
IPL
LOCF
LPTRS
PROTEC
JKILL

AA 3777

A location in TRVEC which contains a count of
the number of unprotected I/0 requests in progress.

A location in TRVEC which contains the number of
unprotected TIMER requests waiting.

Routine in TRVEC to schedule PROTEC when JBKILL
is requested.

Routine in DRCORE which decrements UNPI0 on
completion of an I/0 request.

A flag that when set indicates that the words
addressable disk drives to be used.

JBKILL in core flag {TRVEC}
Job Cancel wait flag {TRVEC}

Absolute address of the TRNTBL buffer in JOBENT

{TRVECY} : ("\
.

Holds return address to JPLOAD for PROTEC {TRVECY

Holds absolure address of TRANTA table in JOBPRO.
{TRVEC}

Holds FWA of PROTEC when in core {TRVEC}
Entry points address of IPR0C1L {NIPROC}
Pointer to error processor routine. {TRVEC}
Holds address of PTRS in PROTEC. {TRVECZ}
Mass Resident Protect Processor.

Entry point to JBKILL module.
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29. 4 ENTRY INTERFACES

When a protect violation occurs the Internal Interrupt
Processor transfers control to PROTEC. The Protect
Processor saves the machine state {?,A,I, PL} and
arbitrarily sets up priority level one prior to enabling
interrupts.

c9.5 EXTERNAL INTERFACES
Exit after a violation is as follows:
Monitor Call = users completion address
Preset - the preset entry point

Legal Violation - user9s program at P+1

Illegal Violation - Cancel the job and back to the Job

Processor
29.b GENERAL PROGRAM INFORMATION
29.6.1 This table is indexed by request code. It contains the

length of the parameter list in the upper 4 bits and the
distance to the processors in bits 0-10.
Bit 1l=1 for requests which are stacked but not threaded.

REQRTB ADC F-REQRTB

ADC Y-REQTB+sL000 READ 1
ADC Y-REQRTB+s6000 WRITE 2
ADC BB-REQRTB+s2000 STATUS 3
ADC Y-REQTB+%6000 FREAD 4
ADC BB-REQTB+%1000 EXIT 5
ADC Y-REQRTB+56000 FWURITE b
ADC BB-REQTB+%1000 LOADER ?
IFA TIMERQ/+EQ+ 1

ADC X-REQTB+%3800 TIMER 8
EIF

AA 3777 : ’ ‘ PRINTED IN USA.
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IFA TIMERQ.,EQ,D

ADC F~REQTB TIMER 8
EIF

ADC X-REQTB+%2800 SCHDLE 9
ADC F-REQTB SPACE 10
ADC BB-REQTB+%1000 CORE 11
ADC F-REQTB RELEAS e
ADC {Z-REQRTB+<2000%} GTFLE 13
ADC W-REQGTB+%5000 TAPE 4.

STACK

Length is 12N where N is the number of requests permitted

. on the stack at one time. Each slot.requires 12 words.

Bit 15 of word 0O designates that the slot is in use if
set to 1.

Examples of the Protect Processor stack follows: (h]
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29.b.2.1 Stack for READ. WRITE. FREAD. FWRITE

0 1 User"s Comp. Addr.
1 RC X RP=0 CP=2
c Abs. Addr. of (CP
3 Thread
Y Viim|A LU=
5 # Words
b Starting Address
? MSB
8 LSB
q
10
11
Loc. of Param List

AA 3777 . PRINTED IN USA. .
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10

11
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Stack for TIMER Requests

MACHINE SERIES

1 User”s Comp. Addr.

RC

X

UNITS

CP=1

Slot Loc. of TIMER Exp-.
Routine

Value of Clock

Loc. of Our Slot

LDA® =]

ST@m =3

STQ w=-3

TRA

NUM

Addr. of TIMER Exp. Routine

Loc.

of Param List

PRINTED IN USA.

-



CONTROL DATA CORPORATION
Arden Hills Development

ImMsS

DIVISION MAR 51971

- ggggﬁﬁ’ﬂi;gss T 700 OPERATING SYSTEM PAGE NO. 2.2
PRODUCT MODEL NO. __—oo=<2 1 MACHINE SERIES 1700
29.k.2.3 Stack for SCHDLE Request
0 rl User’s Comp. Addr. ‘
1 RC X RP=0 | cP=1
2 C=Addr. of SCHCMP
3 | User’s 4@
m
5
b
?
8
9
10
11 Loc. of Param List

AA 3777
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29.b.2.4 Stack for GTFILE

0 L User‘s Comp- Addr.

] RC | X RP=0 CP=2
2 Abs. Addr. of C(P

3 Thread

Y \ 1 c ce (:/
[ wL=Ew of File

‘g Starting Address

? We=LW of File

8 I=Addr. Inc. to File Name

9 MSBe
10 LSB

Loc. of Param List

11 .
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29.7 GENERAL DESIGN PECULIARITIES

29.7.1

29.7.2

29.7.3

Eq.?la'].’

29.7.3.2

AA 3777

CODE Largest request code +1

N maximum number of stacked requests

Adding Requests

To add requests it is necessary to add entries for each
request code in REATB. Be sure that CODE is always

one greater than the largest request code used. The user
may process his request with any of the available
subroutines {X.Y.1Z.G.J} or specify his own via PROCTB.

Stacking

The maximum number of requests allowed to be stacked at
one time is set to five. To change this it is necessary

to change the value of N. This will automatically set
the size of the STACK table and all indices.
Overlays

Protect Stack

Upon initial execution of PROTEC the area YPRTAY is used
to place parameters into other areas which require them.
After it is used to fix parameters, the area is cleared
and then becomes the Protect Stack {TABLE}. This table
is used to stack unprotected parameter lists for
execution.

AREA. = Equated to the area of routine C.
This area is where the overlay of the error routine and
JBKILL begins. Routines which are in this area initially

are not required after an error has occured or JBKILL is
scheduled.

PRINTED IN USA.
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29.8 PROGRAM LOGIC

This program operates at level one and is not re-entrant

as no protect violations occur above level 1. It processes
all protect violations including illegal violations, and
unprotected protected communication in unprotected monitor
calls. It does validity checking for monitor calls which
need it.

On initial entry to PROTEC a check is made to see if
JBKILL is requested {d Neg.} If requested a jump is
made to the routine GET which reads in the JBKILL module
and jumps to it to be executed. If not: a jump is made
the routine PRTA which does some initial housekeeping,
sets up the address of IPROCL in IP1 in NIPROC to handle
interrupts and returns to the JPLOAD module {PRORETZ}

address.
On entry to IPROC1 after a Protect fault has occurred. ~
the Protect Processor stores @, A, I, P and priority: .

then sets up level one. The Protect Processor first
attempts to determine if the violation resulted from a
monitor call. This is done by examining the contents

of the words which must contain Y54FYY if the violation

is indeed a monitor call. All monitor requests cause
operation of subroutine A, which analyzes the request code
and exits to the correct processor.

Protect violations which are not monitor calls are analyzed
in subroutine C. The violation is examined to see:

{1} if an attempt was made to communicate with certain
programs whose entry point names are in the |ist of preset
entry points, {2} if it was a jump to the Dispatcher, or
{3} a violation from a legal instruction.

Appropriate action is taken as follows:
Preset - exit to the program whose entry is a preset

Dispatchér - exit via a jump to the Exit request processor

AA 3777 PRINTED IN USA.
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Legal Violation - return to the users program at P+1
{subroutine K}

Illegal Violation - print the appropriate error message
and schedule JBCNCL. {subroutine E}

COMMUNICATION

If the caller was at level zero, the Protect Processor
must go through the dispatcher in order to operate any
level one programs {completion routines} that were
scheduled as a result of interrupts occurring while the
Protect Processor was in operation. This must be done
because if we immediately go to level zero:, level one
programs could be left waiting. This is not tolerable.

In order to go through the dispatcher and also preserve

the mark in the called routine, the Protect Processor

then can safely cause entry to the called program with
interrupts off.

If the cailer is at leve one:, the entry is achieved

without need for rescheduling.

SUBROUTINE LOGIC

Subroutine A

This subroutine does preliminary legality checking of
requests and passes control on to the appropriate processor.

The legality checks are as follows:

L. The Monitor Entry for Requests must contain a mark from
the RTJ- {sF4}. .

2. INDIR requests must point to an unprotected parameter
list- .

3. Sign bit of word containing request code must always
be zero.

4. Request code must be less than CODE.
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29.9.2

5. A processor must be resident. This is checked by
examining the RCTV table to find out if the request
processor, is patched in. Unpatched processors leave
?FFF in.the RCTV table in NMONI.

1b
Failure of any of the above checks will result in an -
illegal request diagnostic except for number one which
will be flagged as a protect violation.

When the checks are completed, the REQRTB table is used to
get to the next level processor. The processors available
and their functions are:

BB Passes the request to the Monitor Entry for Requests
at the level of the caller. No further processing is
done. Requests using this routine are: CORE

STATUS
EXIT
LOADER g
-
F Gives an illegal request diagnostic and terminates e
the job. This is used internally and also for requests
which are illegal from unprotected core.
SPACE :
RELEAS

{request code zero}
X A special processor for TIMER and SCHDLE requests.
Y A processor for READ. WRITE. FREAD-. and FWRITE requests.
Z A processor for GTFILE requests.

W A processor for TAPE motion requests.

Subrout ine BB

This subroutine is entered for requests which are not
legal ity checked such as CORE-. STATUS. EXIT., LOADER and
also to set up exit to a present entry point.

)
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The Protect Processor schedules itself down to level O

in order to allow processing of any level one programs
which may have occurred. Exit is then made to the return
{P+ request lengthl} or to the preset.

29.9.3 Subroutine X

Operation begins with use of subroutine G and then is
separate for TIMER and SCHDLE requests.

TIMER requests are stacked in the Protect Processor

stack and there await expiration of the delay. At
expiration, the TIMER request count {UNPTIM} must be
decremented, the stack slot marked empty and the user®s
program must be entered at the desired level. This is
accompl ished by saving the userYs completion address and
substituting an address in the table to which a bookkeeping
routine is moved.

(;) When the delay time expires, the bookkeeping routine is
entered. After completlng its operation, the bookkeeplng
routine exits to the user completion address via the
SCHCMP routine.

SCHDLE requests have their completion address and user
parameter saved and the location of subroutine SCHCMP
substituted for the completion address. In this way when
the SCHDLE request is completed: the SCHCMP routine can
complete release of the table entry and enter the user®s
program.

29.9.4 Subroutine Y

This routine calls subroutines G+ J and L in order to process
READ- WRITE- FREAD and FUWRITE requests. It exits to sub-
routine H after updating the number of unprotected re-
quests, and storing the location of the stacked requests

in the uservs thread to set it non-zero.
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29.9.5 Subroutine Z

This subroutine calls subroutines G and J to complete
preliminary processing and then performs the following
legality checks peculiar to GTFILE.

1. File buffer must totally reside in unprotected core.
2. W2 must be greater than or equal to Wl.

3. Specified sector numbers must not be negative.

The following operations are also performed:

1. A bit is set to tell the GTFILE processor that the
request is unprotected.

2. The pointer to the file name is adjusted for the
- request¥s position in the Pro:ect Processor Table. (:)

3. The stack entry is set full.

29.9.5 Subroutine G

This routine first looks for an empty slot in the stack.

If no empty slot exists and the caller is at level zero.
the request is repeated. If the caller is not at level
zero the job is deleted because no empties can ever occur
while we are at level one, since completion routines

are executed at level one and:, therefore, cannot be entered
until we exit.

The following legality checks are performed:

1. Completion address cannot be a directory call.

2. Completion address cannot be protected.

3. Thread for non-SCHDLE and non-TIMER requests may be
zero. If a thread is found non-zero, the request
is repeated for level zero callers and causes job

termination for level one callers. The reasoning is
the same as for the stack full condition. <:w
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The following aperations are performed:

1. Completion address is absolutized and stored
in the first word of an open slot.

2. Ten words of the request are moved to the slot
starting at word two of the slot which contains the
request code word.

3. The common completion address is stored in the 3rd
slot cell so completion bookkeeping can be done.

4. Request priority is set to zero in stack.
5. C(Completion priority is set to one in stack.
b. X is set to zero in the stack.

?. The location of the user request is saved in the
last cell of the slot.

O
29.9.7 Subroutine J
This subroutine performs the following operations:

1. Absolutize logical unit and store in stack.

2. Absolutize starting address and store in stack.

The following legality checks are performed:

L. Logical unit must be less than or equal to the largest
and not zero or one.

2. Starting address must be unprotected for read type
requests.

ev9.9.8 Subroutine L
The following operations are performed:

L. Length of block in transfer is absolutized and stored
in stack.
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2. If starting address is indirect:, move sector number
to stack for requests ‘involving mass storage.
3. For requests to the Ifbrary unit, add scratch sector
start to sector number unless loading is in progress.
{lets Loader get at |ibraryl.
4. Set stack entry full.
The following legality checks are performed:
L. The buffer must be in unprotected core for read
type requests.
2. Sector number must be non-zero and positive.
3. A call may not read a write-only device or write a
read-only device. N
/

29.9.9

29.9.10

29.9.11

AA 3777

Subroutine H

This subroutine makes one indirect call pointing at the
second word of the slot: thus executing the legal request
stacked there. It then calculates the proper return to the
caller and confirms that the return is unprotected.
Violation of a return to be unprotected will cause a
protect violation diagnostic. Subroutine continues on to
subroutine K.

Subroutine K

This subroutine makes a phony entry in the interrupt stack
and then exits to the dispatcher to effect return to a
caller after a legal request has been initiated.
Subroutine CCP

This subroutine is entered upon completion of each I/0

call from unprotected core. It does final boakkeeping
and enters the users completion address.
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29.9.12 Subroutine U

This subroutine analyzes Tape Motion Control requests.
L. Checks legality of the logical unit.
2. C(onfirms that parameters are within range.

3. Checks to see if device is protected.

O
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30.0 JBKILL

30.1

0.2

30.3

30.4

30.5

AA 3777

JOB KILL MODULE
FUNCTION

This module is used by the Job Processor to terminate
processing and prepare for the running of the next job.

ENTRY POINT NAMES
JKILL
EXTERNALS AND DESCRIPTION

INTSTK Location of Interrupt Stack {SYSBUFZ}

UNPTIM Contains number of unprotected timer requests
waiting. {TRVEC}

VRESET %V Reset Flag {TRVECY}
FILE3 Contains address of PROTEC when JBKILL is in core

{TRVECY}
IUP Pointer to comment device {TRVEC} A
LOADIN Loader in core flag {TRVE(C} <:>

UNPIO Number of unprotected I/0 requests waiting {TRVECY}
RECOV Abs. Addr. of RECOVR routine in JOBENT {TRVEC?}
JBCNFG JOB Cancel Flag {TRVEC}

TRNVEC Contains address of TRNTBL buffer in JOBENT {TRVEC}
JBPROE Contains Address of JBPRO routine in JOBENT {TRVEC}

JKIN JBKILL in core flag {TRVEC}

ENTRY INTERFACES

This routine is entered from the Protect Processor when
JBKILL is requested.

EXTERNAL INTERFACES
Normal exit from JBKILL is to JOBENT where JOBPRO is
scheduled with an index to the RF3 routine within JOBPRO.

If the Recovery Indicator {RI} is set. exit is to the
RECOVR routine in JOBENT where the RCOVER module is scheduled-:

(:>
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30.7

30.8

30.9

JBKILL is brought into core only when the JBCNFG {Job

Cancel Flagl} is set. TRVEC checks this flag and if seta

sets @ negative and schedules PROTEC. PROTEC determines

the JBKILL is requested and reads its error processing routine
and JBKILL into an overlay area within PROTEC. A jump

is then made to the area to begin execution.

GENERAL DESIGN PECULIARITIES

JBKILL must be installed on mass storage immediately
after the Protect Processor in order for it to be read
in properly by PROTEC.

PROGRAM LOGIC

Whenever an unrecoverable error is detected in an unprotected
programa this module is scheduled. The following errors
cause this to happen:

l. Illegal I/0 format

2. Protect violation

3. Illegal parameter in a GTFILE~ LOADER. CORE or STATUS
request.

4. No transfer address when requested to execute a program.

The address JBCNCL in TRVEC is scheduled at level 2 by

the PROTEC Processor or the JPLOAD module. JBCNCL in turn
schedules PROTEC which reads in JBKILL. The following events
occur when JBKILL is executed.

l. The Job Processor Loader in Core Flag {LOADIN} is set
to zeroa. the *V flag {VRESET} is cleared if set and
IUP is set to the comment medium.

2. The first word of each slot in the unprotected request
slot in the Protect Processor is set to zero.

3. All interrupted stack entries referring to unprotected
return locationsa level zero and one priority are set
to the address of the Dispatcher. except for request
EXIT locations-

4. Schedule self down to level zero.

§. If the recovery switch {RI} is seta a jump to JOBENT
to schedule the System Recovery module {RCOVER?Y} is
made after clearing the RI switch. If nota a jump
is made to the JBPRO routine in JOBENT to schedule
the JOBPRO module with an index set to the RF3 routine
within JOBPRO.

SUBROUTINE LOGIC

NONE
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AA 3777

3l.c

31.3

This module contains the Processing for all Loading Type

Job Processor requests and does the scheduling of the Protect
Processor if not in core. JOBENT schedules JPLOAD at
priority level zero which allows these requests to be inter-
rupted by other Job Processing Type statements. The state-
ments processed in this module are *La *P. %X, and * entry
point.

ENTRY POINT NAMES

JBL - JPLOAD entry point
JP1l - Return from scheduling Protect Processor-.

EXTERNALS AND DESCRIPTION

TRNVEC {TRVECY} Abs. Addr. of TRNTBL buffer in JOBENT.
PRORET {TRVECZ} Return Addr. for PROTEC

JBPROE {TRVECZ} Abs. Addr. of JBPRO routine in JOBENT. (\\.
RELS1A {TRVECZ} Abs. Addr. of RELF routine in JOBENT. =~
PROTEC Mass Resident Protect Rocessor.

LOG1A {SYSBUF} Entry point to the LOGlA table in SYSBUF.

MIB {MINTZ Manual Interrupt Busy Switch. Zero =

not busy. Non-zero = busy. Must be
set to zero before another manual interrupt
can be processed.

LIBET {TRVEC} Holds the address of the routine in JOBENT
that schedules LIBEDT.

JBCNCL {TRVECZ} Entry point to the routine that schedules
PROTEC.

JBCNFG {TRVEC} Job Cancel Flag which tells the Protect
Processor to stop honoring requests from
unprotected core.

TRANV {TRVECY Contains the absolute address of the Job
Processor transfer table. {TRANTAZ}

IUP {TRVECZ Pointer to the comment device. Used by
the Job Processor transfer {initially set
to %18FD}.

LOADSD Contains an index to the FWA of the mass ~
memory System Directory entries. C;,

LOADIN {TRVEC} Flag for the protect processor to allow
the loader to read and write below the
scratch area on mass storage-
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31.4

31.5

31.k

JPRET {TRVECY Entry point to the table of preset entry
points that allows entry to a protected
routine from an unprotected routine-

JPRET1 {TRVECZ Used to save the return address in T7?
or in JPLOAD when either module calls
the loader.

JPRETN {TRVEC} Return is made from the loader through
JPRETN which has been entered in the
preset tables by T? or JPLOAD.

FILEZ {TRVECZ} Contains the absolute location of JPLOAD
as associated with this module.

FILE3 {TRVECY} Contains the Absolute location of the

Protect Processor when in core.

L0Gl {SYSBUF} = FWA of LOGl table. Contains the largest
legal Logical Unit Number.

BRKPT Contains an index to the FWA of the mass
memory System Directory entry for the
Break Point Program.

UNPIO {TRVECY} Contains the number of I/0 calls pending.

SWAPCK {DRCORE} Entry point to the SWAPCK routine in
DRCORE. Used to decrement UNPIO when
unprotected I/0 is completed.

ENTRY INTERFACES

JBL - Entry to JPLOAD module is scheduled by JOBENT module.
JP1l - Entry to JPl is made after scheduling in the Protect
Processor.

EXTERNAL INTERFACES

The normal Exit from JPLOAD is to JOBENT where JOBPRO is
scheduled and executed according to the parameters passed
from JPLOAD. If an error on loading was made- exit 1is to
JOBENT to release FILEZ and jump to the Dispatcher awaiting
JOB KILL execution.

GENERAL PROGRAM INFORMATION

31l.k.1 Table of Job Processor Loader Type Requests

The following table is used to analyze the loader
type statements- -
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CONSTANT FUNCTION
TABl $50FF P &€n statement
SUCFF L statement
$58FF X statement
sUyC2C L+ statement
s582C X+ statement
3l.b.2 Table of Job Processor Input Statement Subroutines
The following table is used in indexing to the
loader subroutines as determined by the input
statement.
Relative
Address Statement.
TABLOC PREJOB *P statement
RBLOAD *L “statement
EXECUT *L statement
RBLOAD *L 4 statement
EXECUT *X+ statement
TRLOAD ¥entry point state
3l.b.3 Table of Absolute Locations in JOBPRO

31.7 GENERAL
31.7.1

31.?‘8

The following table is transferred from JOBENT and
is used to access its locations.

TRANTA - Abs. location of JOBTWO
Relative loc. of JOBP3 to JOBTWO
INPBUF - Absolute address of input buffer
Relative loc. of JOBP to JOBTWO
Relative loc. of JOY4 to JOBTWO
Relative loc. of J03 to JOBTWO
Lock out Flag - LO
BPS - Break-point load flag - BPS
RI - Recovery Indicator - RI
LOADEP - Loc. of loader entry point is present
@REG - Request no-.
STCK - Abs. loc. of stack
NN - N Value - Number of stacked requests
DESIGN PECULIARITIES
JPLOAD has its own decimal ASCII to HEX {ASCHEXZ}

conversion routine. This routine is entered from
the RBLOAD subroutine. Befope entering ASCHEX
the address +1 of the input guffer is multiplied
by two. The product is used by ASCHEX to check
for an input of two numbers.

LOADSD contains an index to FWA of Mass Memory
System Directory-.

PRINTED IN USA.




DOCUMENT CLASS
PRODUCT NAME

CONTROL DATA CORPORATION

Arden Hills Development DIVISION MAR 5 1971

L0S PAGE NO._31.3
1?00 MSOS 3.0

PRODUCT MODEL NO.___EO00L*3.0 MACHINE SERIES_ 1700

AA 3777

31.8

31.9

PROGRAM LOGIC

Upon entrance to JPLOAD its FWA is saved in FILEZ2 in TRVEC.
A check is then made to see if the Protect Processor is in
core. If nota PROTEC 1s scheduled into core. Execution
resumes at JPl in either case. The locations from the
transfer table {TRNTBL} in JOBENT are then transferred

to JPLOAD. :

The loader type input statements are then analyzed to
determine which subroutine is to process the statement-.
A return jump is then made to the proper subroutine-.

The input statements and the subﬁoutines that processes
them are as follows: *P to PREJOBa *L to RBLOAD.
*X €D to EXECUT. *La n to RBLOAD. *X.N_ €p to EXECUT

- and ¥ entry point €P to TRLOAD.

The LOADER subroutine jumps to and is returned from the
loader. .

The ASCHEX routine is entered from RBLOAD to convert from
decimal ASCII to HEXa the logical unit specified in the

~*%La n €P) statement.

The exits from this program are to JOBENT where the proper
module is scheduled according to the parameter passed from
JPLOAD.

SUBROUTINE LOGIC
31.9.1 TRLOAD *entry point statement

Upon entry to TRLOAD a check is made to determine
if the job processor statement is *LIBEDT. If

true a jump is made to LIB in JOBENT to schedule
LIBEDT+ otherwisea pick up the address of the input
buffer and return jump to LOADLR to load the program.
If an error on loading was made schedule JBCNCL

at level 2 and jump to JOBENT to release FILEZ.

If no errora. save the transfer locationa clear

the address of the breakpoint program {%F3}.

pick up and save the address of the transfer vector
table and jump to EX8 in the EXECUT subroutine to
execute the job.

31.9.2 RBLOAD *LaN cr 1load relocatable binary program

This subroutine instructs the loader to load
relocatable binary information. Once initiated-
the loader continues loading until it reads an
EOL block or a system control statement.
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N specifies the logical unit number for the loading
device- but if not specifieds *La the standard input
device is useds The given logical unit number is
checked for being negative or larger than the largest
Logical Unit Numbere« If Logical Unit Number is in
errora. the O04. statement message index is set up and
a jump is made to JOBENT. If logical unit specified
is zero- the standard input device is usede« The
loader keeps track of the upper and lower limits of
available cores and adjusts limits according to the
amount of core allocated during input.

The general routine "LOADLR™ is called to communicate
between loader and statement processor.s A and @
registers are set up for the specific type load oper-
ation and the "LOADLR™ routine is return jumped to.

It protects the return location and stores the address
of that address in the communication region {%$EE}

and the first preset entry {JPRET}. After returning
from the loader. that location is protected again and
interrupts are immediately enabled. The return flags
are checked for any recoverable error. Job Processor
statement read. or a successful operation. The index
to RF3 in JOBPRO is set up and a jump to JOBENT is
made.

EXECUT *Xa.N execute the loaded program

This subroutine instructs the job processor to begin

program executions it must be used after an %L state-
mente If N is blank. the loader is directed to pro-

duct a memory map after loadings If N is not blank,

no memory map will be produced.

Upon entrancea. a subroutine load is requested which
detects any unpatched externals and searches the
program library directory for a matching name. Aftar
patching all externals possible- the loader returns

to "EXECUT". A check is made for irrecoverable errorss;
if any are founda control is transferred to JOBPRO

to read the next control statement.

A check is made to see if a map is desired. If soa

it is requesteds The I register is checked to see

if the program has been loaded on mass storagej if so0a
it is brought into core.
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N

\

~—



CONTROL DATA CORPORATION

DOCUMENT CLASS

O

PRODUCT NAME

PRODUCT MODEL NO.

31.9.Y4

31.9.5

-~

AA 3777

Arden Hills Development  pivison MWAR 51971
LIS PAGE No.__ 315
1700 MSOS 3.0
E00Lx3.0 MACHINE SERIES 1700
The breakpoint switch is then tested. If this

switch is zeroa a jump is made to JOBENT to schedule
JPT13 with the transfer location SAVA in the @
register. If the switch is sets the breakpoint
routine is loaded from mass storage and stored

in unprotected core. A check is made to see if

it will fit into unused unprotected corei if nota

a loader type error message 1is given:

ES
ElO
BRKPT

“and control is passed to the Job Processor to

read a new statement.

After loading the breakpoint routinea. its entry
location is stored in $F3. The @ register will
contain the transfer location of user's program-
and a jump is made to JOBENT to schedule JPT13
and begin execution.

PREJOB xP

This subroutine handles preload intiialization.
That isa temporary upper and lower limits of
available core are set to unprotected limits.

The relocating loader is read into the highest
unprotected core available. The entry location
to the loader is stored in "LOADEP"™ which is used
by other routines to check if the loader is in
core.

The *P statement must be used prior to any loading
operation that is to be independent of previous
loading operation.

ASCHEX Decimal ASCII to HEX conversions routine
This routine is entered from the RBLOAD subroutine.
It converts the decimal ASCII Logical Unit Number
specified in the *L.N statementa. to hexidecimal.
This routine checks for a legal ASCII numbers
between %30 and %39 and also checks if larger than
$39. This routine does not do the checking

for a. valid Logical Unit Number. This is done
when control is returned to RBLOAD. If an error
is detecteds @ is set to %FFFF and control is
returned to RBLOAD.
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32.0 JPCHGE = ASCHEX
32.1 FUNCTION
This module processes vk and =V statements allowing the

operator the option of selecting devices for system
units other than those currently used.

32.e ENTRY POINT NAMES
JPCG
CHANGE \
32.3 EXTERNALS AND DESCRIPTION
NUMLU ~Number of logical units in system {SYSBUF}
ASCHEX Decimal ASCII to hex conversion routine
IUP Contains location of input comment device
. {TRVECY}
@
TRANV Contains location of TRANTA table in
JOBPRO {TRVEC}?}
FILEZ2 Contains absolute address of JPCHGE when
in core.
LOG1A Table containing Phystb addresses for
logical units {SYSBUF}
MIB.MIBX Flags in manual interrupt processor {MINT}
JBPROE Holds absolute address of JBPRO routine

in JOBENT {TRVEC}

MIBUF Holds absolute address of MIPBUF buffer
in JOBENT {TRVEC}

AA 3777 ‘ A PRINTED IN USA.
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32.7

32.8
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ENTRY INTERFACES

JPCG This entry point is scheduled by JOBENT

CHANGE This routine does the processing of the input
statement.

EXTERNAL INTERFACES

Normal exit is to JOBENT where JOBPRO is scheduled
with an index to RF3. In case of an error, the error
message is output within JPCHGE and exit is again to
RF3.

GENERAL PROGRAM INFORMATION
Input Format

WK - I1a L14 Pl cr

logical unit number
system input unit
system print unit
system punch unit

®wY, 14« m cr

l ' logical unit number

m : A or B . ’

A - formatted ASCII mode
B - formatted binary mode

GENERAL DESIGN PECUQARITIES
None
PROGRAM LOGIC

This routine may be entered via the job processor
{JOBPRO} or the manual interrupt processor {MINTZ}.
If entry was via MINT the @ register will contain
the location of the input buffer and exit will be
made by clearing the MIBX flag and scheduling a
release of this module with no return. If entry

was via JOBPRO the absolute location of JPCG will be
put into FILEZ2, the location of input buffer will be

PRINTED IN USA.
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found from the transfer vector table buffer of JOBENT
and the MIB flag will be cleareds The exit will be
made to RF3 in JOBPRO iva JOBENT. Entry determination
is made by checking the priority levels if zero entry
thru JOBPRO is assumeds

The processing of the input statement is done thru the
subroutine called "CHANGE"™ which in turn calls "ASCHEX"
to translate the input statemente. After the statement
has been broken down :to into characters and logical unit
ordinals. each character is checked for equality with
one of the expected characterss The logical unit
ordinals are checked for valid numbers and a check

is made in the physical device table. word 84 to in-
sure the device is available to unprotected programs
and is available for reading or writing from unpro-
tected programse In addition. the %V statement checks
if a mode was selected and sets bit 12 in the specified
communications region location if ASCII or no mode

was selected. After completion of validation checking
the ordinal is placed in the specified communication
region location if no error occured.

J

7

If an error occured-. a message is output and an exit
is made bypassing any remaining parameters. Possible
errors messages are:

J04 - Illegal or unintelligible parameters in the
control statement.

JO?7 - Device not available to unprotected programs.
J08 - Either a read device has been assigned to a

write only ordinals or a write device has been
assigned to a read only ordinal.

o

AA 3777 ' ) PRINTED IN USA.
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32.9 SUBROUTINE LOGIC
32.9.1 ASCHEX - this subroutine translates the 1input
statement.
As passed by YCHANGE®. It in turn passes one character
at a time to 9SUB® for interpretation.
Parameters for ASCHEX are:
Register Upon Entrance Upon Exit
+1 error
0 more words following
-1 no words follow
Loc to store Hex number
ALPHA char
Loc of char Loc of next character
Parameters for SUB are:
Character Return Registers
Found A [4]
COMMA ] 0 1lst char
1] -1 &nd char
SFF -1 -1 -
'NO . ] 1]
CHAR 1] 1]
ERROR +1 -1
AA 3777 PRINTED IN USA.
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CONTROL DATA CORPORATION MAR 51971

‘Arden Hills Development DIVISION
DOCUMENT CLASS 1> , PAGE NO. —33.1 e
PRODUCT NAME 1700 Operating System -

PRODUCT MODEL No._EOOE™3.0 MACHINE SERIES 1700

33.0

AA 3777

RESTOR RESTORE LOGICAL UNIT

33.1

33.c

33.3

33.4

33.5

33.b

Function

This routine informs the 1700 Operating System that action
has been taken to restore the device to an operable state
and it is now ready for I1/0.

Entry Point Names

RSTR Restor Entry Point

Externals and Description

MIB Manual Interrupt Ldokout flag {MINT?}

MIBX Manual Interrupt Lookout flag {MINTZ}

L0Gl Logical Unit table {indexed by logical unit} which

contains the altemate logical unit number and
various indications. {SYSBUF}

JBPROE ’ O

JBPROE Holds Abs. Addrs of JBPRO routine in JOBENT. ITRVECY
MIBUF Holds»Abs- Addr. of MIPBUF buffer in JOBENT. {TRVEC}
FILE2 Holds FWA of RESTOR when in core,{TRVEC}

LOGLA Logical Unit Table {indexed by logical unit} which

contains the core location of the physical device
table entry corresponding to each logical unit.

Entry Interfaces

This routine 1is scheduled into core by the JOBENT control
module when it has been determined that a ®WR-lu state-
ment has been entered.

External Interfaces
Normal exit is the JBPRO routine in JOBENT wh=re JOBPRO
is scheduled with an index to the RF3 routine within
JOBPRO. If an error occurs a JO4 message 1is output and
exit is also through JOBENT to RF3 in JOBPRO.

"\
General Program Information ( K

If this program is entered at a priority level greater
than zero the RESTOR routine releases itself before exiting

.back to the caller.
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DOCUMENT cLAss___IMS i PAGE NO. 33.2
PRODUCT NAME 1700 Operating System
PRODUCT MODEL N0, E00b*3-0 MACHINE SERIES 1700

33.7 General Design Peculiarities
None
33.8 Program Logic

Upon entry to RESTOR the current priority level is
checked and if greater than zero the input buffer

address is in the @ registers If zeros pick up the
buffer address in JOBENT and return jump to the ASCHEX
subroutine to convert the logical unit number specified.
Upon returning a check is made for a Logical Unit number
error- and if so a JOY error message is output and control
is returned to the caller. If no error the logical unit
down bit is reset in the respective entry in the L0G1
table in SYSBUF and the message flag bit {bit &8} in the
first word of the logical units phystb is cleared. This
message flag bit is reset for all devices that share

this phystb. The restore device bit {bit 113+ ‘'used by
FRN. is then set in the L0Gl table entry for this logical
unit- and the message LU xx RESTORED is outpute. Control
is then returned to the caller.

33.9 Subroutine Logic

ASCHEX = This routine connects the decimal ASCII logical
unit number entered to Hexadecimal. Error checks are

made for more than two characters entered. characters less
than $30 and greater %39. If an error occurs the @
register is set to negative zero and control returns to
the caller. If no error is detected. the converted
logical unit number is saved in the A register and control
is returned to caller.

AA 3777 . PRINTED IN USA.
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