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NOTE: For swapping to combine the allocatable "unprotected" 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 is usually set to seven (7).
When a swap occurs the space driver must set all the protect bits in the unprotected
core area. To do this requires 6.6 microseconds per location. Thus, for an
"unprotected" area of size 10K the driver level will be busy in this loop for
approximately 66 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 rethreaded has a completion priority of
less than three (3)., These requests are put on a wait thread temporarily and then
an attempt is made to allocate space to the next request on the allocator thread.
When any other requests have been processed requests on the wait thread are
returned to the allocator thread.

On completion of job processing, 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 area”.

Unnecessary swapping is thus avoided 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, INTVAL appropriately. 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 request priority sufficient for only two dependent programs, since one
of the programs could be assigned to the middle of this area, leaving insufficient
area for the other program,

8=-23



RELEAS REQUEST = - Q
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 includes all mass memory -

resident programs.,

The calling sequence is shown below,

15 14 9 8 7 1 0
PARAM+0 0|D RC X 0 R
+1 C
RC . is the request code twelve (12) for returning core.
X is an absolute/relative indicator,
R 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 a program returns the core in which it resides, Since the core
will be reallocated, the program residing in it may be destroyed.,
, . ~
Thus, control is not returned to the program but to the Dispatcher C/
instead. Otherwise R-1 control is given to the user at the next
instruction,
Cc specifies the area being returned.

IC 5 0, X is ignored and C 4" 0 is the absolute core address of
the area being returned, (Absc;'lute direct)

IcC 5 = 1 and X = 0, the C. , - 0 is the location that contains the
absollute core address of thé ‘area being returned. (Absolute indirect)

IC _=1andX =0, then C.,, - 0 is a 15-bit relative address which
wheii added to the address o% %he parameter list gives the core address
of the area being returned, (Relative, direct)
Note that relative indirect is 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.
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RELEAS REQUEST

RTJ -

($F4)

ORC=12

0

t |~

FWA

T |

ADDRESS OF
CORE AREA

BEING RELEASED

t=1

- EXIT TO DISPATCHER

t=0
RETURN TO PGM
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RELEASE
CORE PROC

AREA
IN ALLOC
CORE

NO

REQUEST EXIT

YES

GENERATE
SCHED REQ TO
RELEASE CORE

YES

FLAG
RETURN TO
PGM

EXIT DISP ¢

NO

@



O

Ti12

RELEASE REQUEST PROCESSOR ENTERED AT PRIORITY OF CALLER

UP DATE
RETURN IF

DIRECT REQ

MAKE RETURN
TO DISPATCHER

ADD DISTANCE

IO WD O
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A check is made to determine if the area of core being returned belongs to the O
allocatable area, If the area of core being returned is outside the allocatable area, —
then the request is ignored and control does not come back to the user, but

instead goes to the Dispatcher. Using this feature 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

specifying the start of the program. For core resident programs no core is returned

and conirol 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,
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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/W Processor can complete processing of the request. In addition, this processor
contains the block of core controlled by the Core Allocator and the restart program,

EXTERNAL SYMBOLS

CKTHRD Routine in R/W Processor which checks for non-zero thread.

SAVLU Location in R/W Processor to which the SPACE Request
Processor exits,

RPMASK Mask for request priority.

IDLE The level -1 idle loop.

INTERNAL SYMBOLS
AVCORE Size of the allocatable core area.
RESTART ROUTINE

Since this program is operated once immediately after AUTO LOAD, it is located in
the block to be controlled by the core allocator,

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

1. MASTER CLEAR the machine,

2., Depress the AUTO LOAD 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 in location 1,
which is the address of the restart program.,

The restart program performs the following operation before jumping to the idle loop.
1. Protects all locations which must be protected and unprotects all others.
2., Enables the timer interrupt and initiates the diagnostic timer if present.

3. Requests that the protect switch be activated.

- 8-29



The 1573 LINE SYNCH,

Timing Generator (timer) is assumed to be interfaced via a 1750 Data and Control
Terminal (DCT) that is assigned to Equipment No. 8. It is started by an output
with A=A000, . and Q= 0400 . If this output results in a reject, the following
message w1l]16be printed on e output comment device:

TIMER R]J

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 SET PROGRAM PROTECT is then typed to request that the: operator
set the protect switch to ON.

This module can be used to replace SPACDR and Core Allocator with the savings
of approximately 350 cells.

Certain restrictions are attendant on the use of SUBCOR,
1. No swapping is available,

2. RELEAS requests must be given in an order precisely in reverse of the
allocations.

3. Arequest for space which exceeds the limits of allocatable core will
never be given, If one is attempted, SUBCOR will hang in a 1 cell loop.

830



LESSON GUIDE 9
' ( 4 VOLATILE STORAGE

LESSON PREVIEW:

Volatile storage assignment will be discussed.

REFERENCES:

Listings of SYDAT, ALVOL, and OFVOL.,

TRAINING AIDS:

Q PROJECTS:

OBJECTIVES:
At the completion of this lesson, the student will be able to:
1. Discuss volatile storage assignments.
2. Understand the function of VOLBLK.

3. Trace events in ALVOL and OFVOL.

O
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VOLATILE STORAGE ASSIGNMENT

.
C
Volatile storage (VOLBLK) is the storage area located in SYSDAT that is reserved for
the allocation of small blocks of data storage for reentrant routines.

Volatile storage is available only to protected programs. At least three locations must
be requested and all system interrupts disabled prior to entry at VOLA and VOLR,

The volatile storage area acquired must be released at the same priority level at
which it was acquired. The requesting program and any accompanying program
sequence must not go to the dispatcher prior to the release of the volatile storage area.

A request for more volatile storage than is available constitutes a catastrophic condi-
tion. The volatile storage assignment program enters OVFVOL with the following in
the A and Q registers:

A Amount of overflow in words
Q Base address of the interrupt stack
OVFVOL clears the M register and writes OV on the comment device. No further action

can be taken and the system hangs (18FF) g instruction). The OV error is caused by
incorrect set-up or use of the system.

A block of storage is assigned with the entry point VOLA and released with the entry C3
point VOLR. Both entry points are entered by an RTJ with interrupts inhibited. '



On the entry to VOLA, the block size is contained in the word following the RTJ. VOLA
assigns specified locations and fills the first three locations of the block with the
contents of Q, A, and I as follows:

Start of block in | or exit
CONTENTS OF Q

CONTENTS OF A

CONTENTS OF |

REMAINDER OF

STORAGE REQUESTED

End-of-block

On exit from VOLA, the I register contains the address of the start of the assigned
block.

On return from VOLA, a block of eight volatile storage locations has been assigned
and words O through 2 have been filled. The program stores word 3 and later uses the
remaining words.,

. Location 15 | 4
LOC + 0 ORIGINAL CONTENTS OF Q
1 ORIGINAL CONTENTS OF A
2 |ORIGINAL CONTENT OF I 0 1 1
3 |RETURN ADDRESS (SAVED BY REQUESTING PROGRAM)
4

o|lo|lw
O|=|=
- |lOolo

OClOo|Oo|N

TEMPORARY STORAGE

.
L

7

The I register contains the core location represented by LOC. The contents of A and
Q are the same as an entry to VOLA. On entry to VOLR, I must contain LOC. On
return from VOLR, the eight locations of volatile storage have been released. The
contents of the A, Q and I registers are replaced with the contents of the first three
locations of the released block.
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LESSON GUIDE 10
C" TIMER PACKAGE

LESSON PREVIEW:

The TIMER requests and DIAGNOSTIC TIMER of the TIMER Package will be discussed.

REFERENCES:
Listings of TMINT and TIMER

TRAINING AIDS:

Q PROJECTS:

OBJECTIVES:

To stildy all the functions and programs of the TIMER package.

)
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\ﬁ‘ AN
W
(2O
\v‘“\ ‘:\\B \)
TIMER REQUEST Ny
AN
R
\ Vv
RTJ - ($F4) Y
TYPE AN
RC=8 OF cP
v 1~ UNITS
COMPL
NUMBER OF UNITS
i \\/
Lol
TIME IS MEASURED IN UNITS (COUNTS) R
0 - BASIC COUNT (60/CPS) ™~ v '\ﬁ N
I /

1 - 1/10 SEC (6 X BASIC) 0 P o
2 - SEC (10 X 1 CT) \\39 Ny \( U

3 - MIN (60 X 2 CT)

TIMED INTERRUPT 1/60 SEC TO 32,768 MIN
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TIMER PACKAGE

COMPONENTS
. The TIMER package is made up of two modules:

TIMER PACKAGE-
DIAGNOSTIC TIMER

The former processes TIMER requests, timer interrupts and delay expiration. The
latter processes I/O hangups.

EXTERNAL SYMBOLS USED BY TIMER PACKAGE

SCHERR Used to exit if the schedule stack is full
TIMACK Acknowledge code for time interrupts

EXTERNAL SYMBOLS USED BY DIAGNOSTIC TIMER

‘The starting address label for each PHYSTB entry, to be 1nterrogated by this module,
is declared as an external symbol, :

TIMER REQUEST PROCESSING
Entry Interface.

Entered from the monitor entry for requests via a jump. "I" contains location of
volatile, and "A" contains location of the request.

Exit Interface‘s

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.

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 lists, depending on

the "U" parameter. The caller's delay time is added to the stack entry as the "Q"
parameter, Exit is then made to the request exit.
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TIME INTERRUPT AND EXPIRATION PROCESSING
N

k._/"

After the interrupt is acknowledged, each of the counters for the 4 lists are examined
to see if one count for that list has expired. If not, the respective count is decre-
mented and exit is made to the dispatcher. If the count is expired, it is reset and
the threaded list corresponding to that counter is examined. The delay in each
member of the list is decremented. Those delays which are decremented to zero
cause SCHDLE requests which result in operation of the concerned program. When
this process is complete, the next counter is decremented, etc.

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

DIAGNOSTIC TIMER OPERATION

This module is operated periodically as the result of a TIMER request generated by
itself. The first TIMER request is made in the startup routine at AUTO LOAD time.

On entry, this module decrements the clock cell (in PHYSTB) of each non-idle device
in the table DGNTAB, 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 device, the module makes a TIMER request, to cause its next execution, and
exits to the dispatcher.

INTERNAL SYMBOLS USED BY THE TIMER PACKAGE

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

INTERNAL SYMBOLS USED 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

DTVAL Priority level at which the diagnostic timer operates. (Asseinbly value
is 13).

NUMPU Number of physical devices.
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LESSON GUIDE 11
O LOADER TABLES

LESSON PREVIEW:

This lesson is designed to exhibit the detailed LOADER functions. In addition, the
student will be introduced to a relocatable program format.

REFERENCES:

Chapter 12 of MSOS 5 RM

TRAINING AIDS:

O. . PROJECTS:

1, Student Project - 11
2. Study Questions - 11

OBJECTIVES:

At the completion of this lesson, the student will be able to:
1. Understand the LOADER'S FUNCTIONS.

2. Interpret object code.
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MAJOR LOADER FUNCTIONS

LOGATE§ 'THE PROGRAM TO BE LOADED

MAKES RELOCATABLE ADDRESSES ABSOLUTE
- PROGRAM RELOCATABLE

- BLANK COMMON RELOCATABLE

- LABEL COMMON RELOCATABLE

LINKS EXTERNALS

RECORDS LOAD MAP _
RECORDS ENTRY POINT TABLE
TRANSFERS CONTROL
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MSOS LOADERS

-~ )
e BACKGROUND LOADER (*L) YIELa,ﬂmWLC éw\k souTiz s \T [ THE
welece cono ‘mw
e LIBEDT LOADER (*P) {Aewcm%u: Qm%‘(o.w\c_,. oy

e SYSTEM INITIALIZER (*L,*LP,*M,*MP)
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BACKGROUND PROGRAM LAYOUT

LWA OF —
BACKGROUND T

LOADER

FWA OF
BLANK
COMMON v

RUN TIME ROUTINES
(ROUTINES BROUGHT <

IN FROM PROGRAM
LIBRARY BECAUSE
OF EXTERNALS)

PGMB

FWA OF LABELLED
COMMON (DAT) IF
PROGRAM B
DECLARED IT

FWA OF
BACKGROUND

PGMA
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HEADER

©

" TYPE 3 BITS

v L\ LUDV‘AS AC&\‘%

LOADER BLOCKS
GENERAL FORMAT

TYPE 050
MAX. 60 WORDS
NAM 001 NAME BLOCK «0“\‘/1 5 .1
RBD 010 COMMAND SEQUENCE  RErxaldolc Buwavy Fata
BZS 011 ZERO STORAGE
ENT 100 ENTRY POINT
EXT 101 EXTERNAL NAME . Lo}
XFR 110 TRANSFER ovby 1 FW‘X‘S ° \ o
ereuntdde ¥
pn?a\"&w“-
*T TERMINAL LOAD FROM THIS MEDIA
( Su(o
P
sul
g
ntd s p o
o
./&Q\Jv(
n‘\ﬂ,d;,'
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STUDENT PROJECT - 11

Using the dump, answer the following questions:

1.

Draw the core layout after the programs are loaded.

How many programs are included in the relocatable binary file?
How many RBD blocks were needed for the first program?

What are the names of the externals referenced in the program?

What is the transfer address and where is it in the program?
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STUDY QUESTIONS - 11

What is an unsatisfied external ?

Where does the background loader search for externals and in what order?
Where does the LIBEDT loader search for externals ?

How do you detect a LOADER error?

Where are the LOADER BLOCKS created?

Can the LOADER be called from foreground ?

11-13
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LESSON GUIDE 12
K DEBUGGING,/TRACING PROCEDURES

LESSON PREVIEW:

This lesson will outline the CYBER 18 Debugging/Tracing procedures

REFERENCES:

Chapter 10 of MSOS 5 RM

TRAINING AIDS:

PROJECTS:

OBJECTIVES:

At the completion of this lesson, the student should be able to analyze a system dump
for effective debugging.
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TRACING PROCEDURES

PROCEDURE - REASON

This would clear all registers and inter-
rupts that are currently true.

Do not "Master Clear."

This will halt the main frame but it will
not destroy the registers.

Set the step/run switch to step.

This will contain the address of the next
instruction to be executed.

Save contents of the "P" register.

-

Display the M -Register (MASK) and
save the contents,

This will show what interrupt lines are
enabled and disabled.

This is the current software priority
unless some program is storing into this
location.

Sweep memory location EF} g (Current
Priority Level) and save the contents.,

This will contain the address of the "top
of the Interrupt Stack." This is a push-
down pop-up pointer.

Sweep memory location B8j g (top of
Interrupt Stack) and save contents.

C

Using the listing of SYSBUF, verify
that location ESj g contains an address
that falls within the BSS black labeled
INTSTK. If the interrupt stack over-

This check will verify that the "M"
register setting and software priority levels
are in parallel if the system is still opera-
tional. It is possible for the whole sys-

flowed go to step 8; otherwise go to
step 12.

tem to be wiped out.

8)

The current priority level from step 5
should now be used as an index to the
MASKT table found in the SYSBUF
listing. The word found should be the
same as the M-register from step 4.
If it is the same go to step 9; if not,
go to step 10.

o\

This step will help to determine if the
monitor is possibly wiped out, still in

control but partially destroyed, or if there

are priority problems,

EXAMPLE: EF16 =6

SFFFF
MASKT SFFFF
SFEQF
$FEEF
SFFFF
$E373
SODFF
$0777
$0747 Same O.K.
" M-Register=0777
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TRACING PROCEDURES (Continued)

PROCEDURE

REASON

9)

The SYSBUTF listing is needed. The
problem is almost certain to be in the
Interrupt trap Region and the MASKT
table., The priority level for each line
number is declared in the third memory
location for a four word group starting
at location $100 and ending at loca-
tion $13F. Using these words as
indices to the MASKT table, verify
that the bit number corresponding to
the line number is a "1" for all
priorities lower and a "0" for all equal
and above. Correct any error and test
again., FINISH.

In this example line 1 interrupt was
enabled at its running priority, thus al-
lowing a priority 10 interrupts to interrupt
a priority 10 program which is not correct.
"A" should be $0005.

Line 0 100 XXX  MASKT SFFFF

101 XXXX +1 SFFFF
102 00OF +2 SFFFF
103 XXXX +3 SFFFF
104 XXxXX +4 SFFFF
105 XXXX +5 SFFFF
106 000A +6 $0777
107 XXXX +7 $0848
108 XXXX +8 80747
109 XXXX +9  $0047
10A 000D +A  $0007
10B XXXX +B $0005
+C  $0005

+D  $0001

+E $0001

+F  $0001

$0000

10)

The address of the word found in

step 9. Once that address is calcu-
lated, sweep the contents of that
memory location to verify that it is the

same as the M-Register setting. If it -

is not, go to step 11, otherwise go to
step 19.

P008B NUM $777

201

+8B

28C and location 28C = 744 OK
28C = 744 Error

11)

There is not much to go on at this
pointas itis apparent that the execu-
tive system is no longer in control. The
MASKT table is either partiallywiped
out or completely changed and some
module has executed an illegalinstruc-
tion. An attempt to find the problem
could be made by going to step 19 but
do not count on tco much.

This is bad because core has beenchanged
and illegal instructions have been executed.
The interregister instructions where the "M"
register is the destination register has been
executed. Chances are control has been
transferred to some address that contained
constants which were executed as instruc-
tions. One could run a spot comparison of
memory versus what should bein memory to
centralize the changed area. This may or
may not supply a clue as to the source of
the problem.
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TRACING PROCEDURES (Continued)

PROCEDURE

REASON

12)

Repeat the procedure specified in
step 8 only go to step 13 if they are
the same; otherwise go to step 14.

This will point out such things as the
state of the tables and whether the
monitor is in Control.

13)

There is really nothing to do here but
the system appears to be in good
shape for debugging. Go to step 19.

The tables appear to be intact and the
monitor still appears to be in control.
The problem should be found without
much trouble.

14)

Repeat the procedure specified in
step 10 only go to step 15 if the M-
register compares to core, otherwise
go to step 16.

This should supply enough information as
to whether or not the monitor is in control.
Regardless of the circumstances an
attempt to trace the problem or problems
will be attempted.

15)

Try to find out what program is
wiping out the MASKT table. If no
logical path is available go to
step 19.

All in all things look pretty good. The
executive system appears to be in
control but some program is storing in
the area occupied by the MASKT table.
It will be in protected core-so all that is

needed is to find it.

C

16)

Compare the contents of the M-
register with that of memory. If the
MASKT table is in core correctly go
to step 17, otherwise, go to step 18.

This will let the analyst know who is in
control.

17)

Correct the program that is currently
in execution as it appears that this
program has executed an interregister
instruction where the M-register was
the destination register. If the solu-
tion to the problem is not apparent
go to step 19.

The monitor appears to be in control but
the M -register has changed.

18)

It may be extremely difficult to find
the source of the problem as it
appears that the tables are wiped out,
monitor is not in control and an
illegal interregister instruction where
M is the destination register has been
executed. Spot checking core may
help but the system is in pretty bad
shape. If nothing else works go to
step 19.

Control was probably transferred to some
address containing data rather than execu-
table instructions where the data was
treated as instructions.
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TRACING PROCEDURES (Continued)

PROCEDURE REASON
19) Attempt to find out if it is possible There are several possible trouble spots
that an interrupt is being processed. when processing interrupts but most of
When the current priority level is them are quite easily detected and they
the same as a priority level speci- are not usually too difficult to correct.
fied in the interrupt trap region New drivers and physical equipment
(step 9), chances are good that an tables should be looked at quite carefully.
interrupt is being processed. If it
is go to step 20, otherwise go to
step 24.
20) Determine what line number interrupt | Most of the interrupt lines use the
is being processed by using the "Common Interrupt Handler" to preserve
memory map (SI Listing). Find the the state of the computer and do the house-
program called COMMON (Common keeping required to change from one
Interrupt Handler). The address priority to another. When common is by-
where common was loaded will con- passed for any line number, the Interrupt
tain the address of some location in Routine used by that line should be inter-
the interrupt trap region.. This rogated. When the line number is known,
address should pinpoint the interrupt | the analyst can check the "Interrupt
line currently being processed. Response Routine" for that line to find out
: just what devices operate under that line.
21) The absolute address of the "Inter- This could point to some error conditions
. rupt Response Routine" will be in the | such as having the interrupt cabled into
last word of the four word groupings the wrong line number or show where the
by the line number in the interrupt linkage from the interrupt trap region to
trap region. This address should the Driver for the device is broken.
point to some address‘ 1r.1 the SYSBUF. The "Interrupt Response Routine" should
Go to that address (Listings only , " , ) "
\ contain the "Physical Equipment tables
needed) and acquire the addresses }
of the Physical Equipment tables of a.ddresses for all devices processed by the
, .. line number.
all devices on this line.
22) Verify that all of the Initiator priority | INTERRUPT TRAP

levels in the "Physical Equipment
tables" and the continuator priority
level specified in the interrupt trap
region are the same. If they are the
same, go to step 24, otherwise go to
next step.

NAME MEMORY CONTENTS
Line 01 104
105 S4FE priority
cont.
106 000A
107 LYNEOQO1
address
in response
routine
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TRACING PROCEDURES (Continued)

PROCEDURE REASON C
22) (Continued) INTERRUPT TRAP
NAME MEMORY CONTENTS
LYNEQ1L '
ADC TTY Physical Equip-
ment
ADC CRDRD ADDR of Table
ADC PTREAD
TTY NUM $230A
CRDRD NUM 120B Wrong priority
should be A
(12...)
23) Correct either the priority level in The error conditions should be known at
the interrupt trap and/or the priority this point. Make all the necessary cor-
or priorities in the Physical Equip- rections, SYSBUF if required and rebuild
ment tables. Be sure to check the system. Attempt run again. This is a
MASKT table if any levels are common trouble spot when addressing new
changed in the interrupt trap and drivers or.changing the priorities of the
correct accordingly. FINISHED. standard devices. ‘
™~
24) Check to see if the program being There are several possible trouble spots </‘
executed might possibly be a mass that could be caused by Mass Memory
memory resident program or the programs especially when they have not
result of a mass memory program been tested in a real time environment.
being executed. If it is not mass For Part O programs, they have address
memory resident go to step 31, constants preventing the program from
otherwise proceed to next procedure. | being run-anywhere, or releasing allocated
core without giving up control etc,
25) The next step is to Dump the Mass This should point to where the programs

Storage Systems Directory. The
address to start the dump is the con-
tents of memory location EBj g plus
the contents of memory location
E716. The last address is the con-
tents of location E6; 6

were last loaded.

EXAMPLE
LOC 14B 000, 332F 000, ~0123,0780,
0000, 0001
152 00lo, 221B, 0000, 0157,
0181, 0000, 0020
1590020, 2003, 0000, 0138,
04C0, | 0000, 00025
»Length

|'-—tBeginning address where

loads last time

C

Current operating priority level
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TRACING PROCEDURES (Continued)

PROCEDURE

REASON

26)

Is the program counter pointing to any
of the areas in allocatable partition
core., If it does not go to step 30,
otherwise continue.

Word 1 of the System Directory for each
entry will contain the address where con-
trol was transferred after the core was
allocated. This could show what program
is currently being executed.

27)

Verify that the program is operating
at the priority level assigned. This
can be verified by checking Bits 0-3
in the word 0 for the Directory entry
currently being checked, If it is
okay go to step 29.

The priority level should be checked to
the current priority level. If the priorities
are the same, there is probably a bug in
the program; otherwise the error should be
quite simple to trace and correct.

28)

Get a listing of the program currently
in operation. Check all I/O and
Space and PTNCOR Requests,
priorities specified for the comple-
tion addresses, whether the comple-
tion address in any point included

in the Mass Storage program being
checked. Except for some very
special cases the completion priori-
ties should be the same as the

~ priority level in the Systeém Directory

and the current running priority.
Correct discrepancies and restart.

This is again a common error spot. A
program could be initiated at a high
priority level, say seven, As the program
is being executed, it initiates an I/0
request with a completion priority of five,
Now the program is running at two different
priority levels which could cause some
problems,

29)

For programs running in allocatable
core, check the program for such
things as address constants, mode
of addressing, or other possible
bugs. Correct and reassemble
FINISHED.

It appears that the program was notwritten
as a run-anywhere program. When ad-
dressing any location in the main program
or subprograms the mode must be relative;
when addressing permanent core resident
programs the mode must be absolute and
address constants are taboo unless ADC*

30)

It is difficult to say where we are at
this time. Tracing through the
history of paths taken by the monitor
may offer some clue. Possible
trouble spots are monitor calls where
the mode of addressing is specified
incorrectly. The loader has no way
of checking these error conditions.
Proceed to next step.

EXAMPLES:

Relative (Incorrect)
RIT - (SF4)
NUM - $1305
ADC - PARA

Absolute (Correct)
RTT - (SF4)
NUM - $1205
ADC - PARA
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TRACING PROCEDURES (Continued)

PROCEDURE REASON
30) Continued Sysdir (Correct) (for part O)
RT] - (SF4)
NUM - $1205
ADC - PARA
Example number 1 is incorrect as the
monitor will send control to the address
following the return jump and the contents
of the next location.

31) The address pointing to volatile Whenever a request is made to the moni-
storage will be needed to trace the tor, the Request Entry Processor will
history of the monitor events. The request a temporary storage area called
pointer to the next block of Volatile Volatile Storage. This temporary storage
Storage can be found in Memory area may contain valuable information
Location FO - Save this for future such as where the call (request) was

16 e
use. initiated and where the parameters used .
by the monitor could be found. This
information may point directly to the
trouble spot.

32) If there is a possibility of I/O hang- | It may be possible to determine at this C
up go to the next step but if it looks time that there is definitely some problem
as though the problem is definitely either Monitor Request or modes of ad-
software go to step number 37. dressing. If that is the case, there is

no reason to check for possible 1/0
hang-up.

33) - Find the LOG 2 table in SYSBUF. EXAMPLE:

Th1§ table should be dumped to LOG 2 23B 0009
verify that there are no requests 23C FFEFF
waiting to use a particular logical
\ ) . " 23D FFFF
unit., This table is the "top of
" . . , 23E FFFF
thread" waiting list for each logical
. —~——— » 23F 2137
unit. If they are all flagged as
240 FFFF
empty (FFFFj g proceed to step 35, 241 FEFF
otherwise, continue to next step. 947 FFFFE
243 -FFFF
244 FFFF
245 FFFF

12-8

— Logical Unit number 5 is threaded,
therefore, the device should be
marked as busy.
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TRACING PROCEDURES (Continued)

PROCEDURE REASON
34) The LOG 2 table, as all Logical Unit EXAMPLE:
;Eﬂ;:; lsUfiierigebZ Xlg’glizliﬁnlt LOG2 23B 0009 LOGLA 280 0009
ste 33. et ag addresspfrom 23C  FFFF 281 GORE
P93, 9 ‘ 23D FFFF 281 PPTRDR
entry 5 in the LOGIA table. This
. . 23E FFFF 284 TELPTR
will contain the address of the
. , 240 2137 ————-285 TTYKEY
Physical Equipment table. Now
, , . 241 FFFF 286 TTYPUN
verify that word 5 in the Physical
, . 242 FFFF 287 TTYRD2
Equipment table is other than 0. If
it is 0 then correct the driver. After 243 FFFF 288 CARD 40
, " . 244 FFFF 289 TPPDRI
the driver goes to "Complete ¥
Request" it must again go to FNR 0 TIYKEY NUM 120A
before giving up control. It appears 1 ADC INIT
that this was not what the driverdid. 2 ADC CONT
‘ 3 ADC ERROR
4 NUM - 0 -
5 ————> NUM 0
35) I1/0 hang-up possibilities still have | Using the drawing on step 34, the ad-
‘not been eliminated. Every Physical | dresses of the Physical Equipment tables
Equipment table in SYSBUF will have will be found in the LOGlA. Example.
to be checked verifying that none of CORE, PPTRDR, PPTPCH, and etc,, are
the devices are presently busy. If all absolute addresses of Physical Equip-
. none are busy proceed to step 37, ment tables. Each of these addresses +5.
otherwise correct and continue: will be the busy word and should be
zeroes for all devices unless I/O is in
process.
36) If the systerh had the timer but the When a controller sends an interrupt to

device was not timed and could be,
add the device to the Diagnostic
Timer Table. If there was no timer
a routine should be written to check
for 1/0 hang-up. Anyway it appears
that an interrupt was lost.

the computer which is not retained until
the driver acknowledges it or the driver
output/input a character and expects an
interrupt back when the controller is ready
for the next operation but the interrupt
does not come back, I/0 hang-up is
assumed. The device may never be
operated again. The diagnostic timer

will prevent this but not all devices are
timed.
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TRACING PROCEDURES (Continued)

PROCEDURE

REASON

37) The following steps can be used to

find out what paths the monitor has
taken. First, find out if the last
request to start another program
(scheduler's call) was requesting
that program. This can be verified
by checking the last entry in the
interrupt stack. If the contents of
LOC B816+3 equal an address that
contains the same value as location
B9] g then the last request made was
higher. If that was the case go to
next step, otherwise go to step 39.

Whenever a program is scheduled up
(higher priority than the requesting pro-
gram), the requesting program is tempo-
rarily halted (pseudointerrupt) and the
requested program is placed into execu-
tion immediately.

EXAMPLE:

1) Interrupt Stack Pointer LOC B8j g
contains 4871 ¢g.

2) Address of the Request Exit Processor
can be found in LOC B9 g: It contains

107C16. =
(LOC B8 ) Q Value = 487;¢4
Q +3) A Value = 107C1 g<—

38)

Either the program requested was not
debugged completely or the absolute/
relative indicator (parameter X) in
the requesting program was incorrect
(most logical). If an error in the
requested program is suspected,
debug it, otherwise find out from
where the request was originated.
This will be an extension of step 37.
The contents of LOC B8j g+2 will
contain the starting address of the
volatile storage used to process

this request. That address +3 will
contain the return address for the
requesting program. With this infor-
mation the parameters could be
verified and corrected if in error.
Correct and Restart.

What probably happened was that the
address where control was sent was
specified as an absolute address when

it should have been relative or vice versa.
It also may have been a System Directory
Call and the program was not on the
Directory or vice versa.

EXAMPLE:

Interrupt Stack Pointer LOC B8) g contains
48716+

Interrupt Stack

4871 6 Q
250 | 2
I=3FF; ¢
3FF g «—— Volatile Storage
+3
402 2051

12-10
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TRACING PROCEDURES (Continued)

PROCEDURE 'REASON
38) Continued 204E 54F4
204F 1206
2050 3215 _|
2051
Return
Parameter List
15 987 430
A
B C
A = 0 the C is absolute
1 the C is relative
B = 1 Directory
39) The next problem is to find out Top of the Scheduler stack empty list is
whether the request was a primary LOC B4jg. It contains 4F6;¢.
scheduler call (request to start AT6 AT6 1206
another program) or a Secondary
) +1 4F7 23215
Scheduler call (start execution 277 < :
because of I/0O being completed.)
This can be checked by comparing Common Exit used by monitor is Loca -
the contents of an address calculated | tion 104;¢-
by getting the contents of Memory
LOC B4] g+l to the contents of mem- 104 3215
ory location 104; g (Common Exit) if This example shows that the call was a
they are the same, the call was a . :
. . primary call since LOC 4F7;¢ LOC con-
primary scheduler call: otherwise, ,
. tains the same value as LOC 104; .
it was a secondary call. Go to step
40 for a primary call. Go to step4l
for a secondary call.
40) An attempt should be made at this Pointer to Volatile Storage is location

time to find out from where the
request was initiated. If there

were no requests for volatile storage
which would wipe out the history
which leads back to the requestor,
the procedure will be quite simple:
otherwise, take a few stabs in the
dark or reinitialize the System.
Memory location FOj g will contain
the pointer to volatile storage.

FOpg. It contains 3FFjg.
" Volatile Storage

- 3FF
400
401
402 2651“—1
204E 54F4
204F 1306
2050 1136
2051 Return
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TRACING PROCEDURES (Continued)

PROCEDURE

REASON

.40) Continued

The contents of that address +3
could point to the return address
following the call. Parameters
should be checked for the same
error conditions listed for step 38.
Correct and Restart.

41) When tracing down the original
requestor for I/O or CORE Allocation
there are two paths which may be
followed. If there is a listing of
Complete Request for Drivers avail-
able, look for the Label CE in the
assembly listing. Using the memory
map along with the listing figure out
the absolute address where CE can
be found. (It will contain a negative
number.) Go to the address speci-
fied by bits 0 - 14. This should be
checked out. When a listing of
Complete Request for Drivers is not
available use the same procedure

~ listed under step 40. The address
‘found in location 402 may point to
the address following the label
defined as CE. Once the parameter
list has been found, again check the
relative/absolute indicators.

Example - 1:
MEMORY MAP COMPLETE REQUEST

LISTING
PARAME 1329 P0040 NOP
vVOLA 1387 P0041 RTJ-
(AMONTI)
COMPRQ 13A8, PO042CE 0 O
13A8<———l
+42 '
13EA]1 g—>13EA AQ4F —
Excllding Bit 15 is address 204]11:‘16
l RTJ AMONI
204F - RC . X
Example - 2:
F0) g eontains 3FF16
Volatile
3FF
400
401
402 13EB ‘]

l—»This address minus 1
should equal CE. For
Example 1 from this
point.

12-12
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LESSON GUIDE 13
Q JOB PROCESSOR

LESSON PREVIEW:

This lesson will introduce the JOB Processor and its related routines.

REFERENCES:

Listings of MINT, JOBPROC, MIPROC, JOBENT, and PARAME

TRAINING AIDS:

O PROJECTS:

OBJECTIVES:

At the completion of this lesson, the student will be able to discuss the Job Processor.
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MINT

———

REQUEST
PARTITION
L)

RELEASE
PART O

SET. 5| sencoue |
nIe = i s (CPe3 b
ouTPUT SET 36 Wy INFUT L
nt NIINP MESSAGE
Yo v 2 SFFFF FRON TTY
nIlk
SET ‘§"F”"‘ . CLR
nIBX St . nie
oUTPUT
4POS (nsp )
ni3 ) SCHEDULE
o8 PROC hd z2 YES JBCNCL >
Ineres Cp=d
NO NO
niss
SET SCHEBULE
sK —>> JPCHGE CPe3
nIsx @ nrmwe
NO
CLR LOADER SET J?
IN CORE =3  Locrout
ES FLkG -3
4 nik
P YES 0
ug:wr 22 CR YES
3ET
NO
nivs
Gl e
R [} -
R SET nIsx > ‘E iR
N9
R YES
NO
niie
NO
TCH Sy QUTPUT
BATC JPOS
° ES
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SET
mnie

FILEl.@
PRESEN

YES

RELEASE
FILEY.@

SET START oF
AREA 3 TO
HICORE =5

SPACE REQUEST
FOR AREA )
T0 FORCE SHAP

A

SAVE START
FOR RELEASE
RESTORE AREA -}

INQ -1

CLEAR
JP IN CORE
FLAG .

o
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PARAME

PARAMETER YES
NABS 1IN > Loc
TO TNABS
NO
: N1
!
| WDO TO A
N PARAMETER
TOoQ
YES X BIT YES BIT 15
SET SETON Q
NO NO
NOW1
ADD BASE TO Q
_ |Base=0, x=0
T |=PARM, X=1
CLEAR BIT 15 OFQ
\
GET NUM OF
WORDS TO Q SETON Q
PARAMETER
‘CABS 1IN : . Loc TO
TCABS
COMP PARM DIRECTORY
TOQ CALL
C1
PARM LOC TO A COMP PARM + COMP PARM +
SET BIT 15 »1 ADC PARM TO ADC SYSDIR
IF NECESSARY TOQ
CAYT |
CLEAR BIT15
OF Q
IF SET
\
EIN

RETURN

Q = COMP ADDRESS
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REVIEW QUESTIONS MSOS

hed Wt Yags  Physhed

1. The driver's execute at what priority levels? \‘\\@\/\é( w\w\,\ 7 (e4\0n of Yy linic L2y

2. At what priority is a mass memory program executed? uptEder VT 16 SCUED. V.
3. What happens if an unprotected program executes a release request and a mass

memory program is residing in that area? (AV\PV@L«/ . ?Y%rcwf\ % 2lecude v,zﬁzm
Cquest o probypmledk Lot TP i |

4, How does the R/W request processor determine if a driver is busy? TLA Worn

p\:i\r/ svaly =0 SN
5. When a driver completes one request, does it jump to the Dispatches? CLO@OX—O NQNL (eqQus
6. What determines@ area in allocatably/partition core that is allocated to a mass

memory program that is in the System Directory? Reguuot Ervov vy

7. What is the advantaﬁz\a of having a core resident p%ggf\ﬁﬂl in the system direc\gory? v)\\g OW\O()\YW
S YA vw
com .stE«a(iqu, w ook KV\OW\YC\% Vs address)) %fg{gm zm%w:\ \EYip \a¢ca}l)
8. If a priority 3 program makes a schedule request for a priority 5 program,‘%ho goes
' on what queue? 3 ques on \vﬂewwp* slac 4 PVW“*'"() S prograwm vumd.

9. What control statement to the system initializer determines the core resident
programs? \°ul 0= ¥l '
. Pl 4 = kL@
10. What determines the priority at which a timer request is threaded into the scheduler

stack? Qo Aom ’\“\w\cr \Wae oon AU - coumbs down Nz

11. How can a program cause itself to run at a lower priority? S%M*\k&@ a&r a \@UJ"-T
pronly € Tue B dupaTchen
12. What program determines the program to be put into execution after a program

completes execution? TASP@RTCher SELECTS ekl \y\\g\waL Pnom&s S MENASAR
13. How is the initiator portion of a driver put into execution? ScCueouLEo '

14. Who releases volatile that MONI obtains? Re@uest X\

15. What control statement determine the programs that are to be placed in the system
directory? Who receives these instructions? %y/U\M”" SysTEM wibializer
: Y tore
16. Who transfers control to the line processor for a'line after an interrupt has been

generated? Common wlervosy Namddor 2xcept e wlernal et hama
whndn  Nend oy \\Muvg 4 . Y '
17. How does a completion address for a READ/WRITE request get scheduled? C@W\\PL@L
208y sl dules’ §

18. How does the diagnostic timer routine know which drivers he is to check? \
DAAGNOS T\ T TTHELE W Sys dal Ueor malse. 2nAT-L )
19. How does the error portion of a driver get into execution? (
S Aagqwoshe Xmer =) Wzl o erioe addbey
20. Under what conditions can a swap take place? y\—u .,v..‘.;E@;‘-:v::m;mi;:f?:{'”\'\”Zafif‘?lfk'é‘&
\ SUUf) = UA 266{&,&. L0 pronke >o. me, Adfetey a(f SN Vot swavo‘

21. How does the diagnostic timer routine know that a driver is in execution?

Qo = FEFF -—‘\\6\/\& V) £$0_«;u;\1’om/‘kr\0m o Hachon  § Y uJor”«) ¢ oy

22. If DCORE is busy when a space request is made, what happens to the request?
e ; 0 (4
‘l@ga {(Q/‘;UQ‘MLQL (m‘“ on 4\[(%(5&'&( o Y

allpcdlor= Acwer
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23.

24.

= 25.

26.

27.
28'

29.
30.

31

32.
X 33.

34.

35.

36.

37.

38.

39.
40.

41.

42.

)

44,

REVIEW QUESTIONS MSOS (Continued)

Y
A
What is the function of the LOGIA table? ?[‘r}/ﬁ'ﬂ/}@ BODNESS
What does the "Q" register contain when control is returned from a request &/\ocessor,
if the request was accepted? W pPos\T\UE & Lw\,.alr gon ge,v\ to & bk 1S =% se T}

How can a programmer determine when his I/O request has been completed?

complele comtod Wl 2ew Yo Yaracd \word oc wol Schedale A cown p(w*’! on gddress
If the printer, which is usually logical unit 9 has been declared down, where does the
operating system look for an alternate? LOC‘ 1 e

Where can you look to determine the number of devices attached to interrupt line 1?
Line A Jaule
When should a program be written so that it is reentrant‘? Whem (& lS*La/wdA
vvssx\o hp bang Shawd ab Wk Pmov\ :
er wha con ition"or conditions will a scheduler requeth e rejected?
5 Yoo haue DS BLED SCF/Cmézﬂ/b/f‘ ORLIVGI C WnechRry Scif.
Under what condltlon or conditions will a READ/WRITE re€quest be rejected?
IF ouc Yhead ko / \Fowwe v down cond = allerval
What deterrnmf;s _ther?_ contar({c;l‘A w111k‘be transferred after a release request has been
executed? T S A
Thow tsek M}ér Wor) of code . FL‘LUMA\ Lo calor

How does MAKE(Q determine whether an I/O request has been completed with errors?

Aucha 2ror shalaa \n pWog e — o u

What bits are set by MAKEQ wheén an error condition arises?

XS/H/ 12 & ESTAT A Wovra.
What steps are followed by the scheduler request processor when a program is ‘ C
scheduled at a hlther pnorlty t}la.n the currentl{y runmng program" (

Yot o e ad " S L R 7% 4

VAL VAT \«Y \O \l\ﬁ— )"M(/W L-/~V\k~\4’\-)"”LL/\ “../ e \(/UVV‘ VAN N,

How does the system determine the number of 10g1ca1 units?
| word \a% fL) \og (A A fiten

Who puts information such’as S, %+n, a.nd opgratlon in progress in the physical device
table, and what programs use this information?

S =Swared vk Sk W Syskad \\L&O\aé
In what program do you find the code for the scheduler?

pupa<cner CNOSP ]
How many processors are used when a schedule request is made for a mass rnernor

program? Scheduls / R / core allocator / rWw / AU SLevree / %, ﬁ,m Lo e /‘é/f

Where is Request Exit located?

~ o W 1
Mowbor TEWD oF MonMITv ‘(Z!ZQLUU{ } L”fiﬂ, ~-»~————E:QZ1M’\“ b
Who sets the new mask after a.n interrupt is generated and how does he determine ) Qe %

Pids
what that setting should be? (pmmon Tind  Wamdlox freey

When are interrupts ‘enable after the hardware has disabled them because of an
interrupt?

((“U/ Shedde curamt e ({rs,d W WA wmgtéw 2c Bl w\Jr O lile A

Who idles the clock word in a driver when I/O i5s compl with no'errors?

Complade YauLat COMRALT

Who idles the clock if an I/O error did occur?

Who zeroes the threadword in a READ/WRITE request, if no completion address was .
scheduled? If one was scheduled? { )

V& none seden ARBEED. COWpLETe \'L(’,auufr )
<C ‘)(/\/\ N 2(,("(7(\(\@ D’{ \\/{&\/\Qa()\ wO(/O\ WUJJ ‘:l)l\ SC(:‘(’AU/CG,
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45.

46.

47.

48.
49.
50.
51.
52.

53.

54.

REVIEW QUESTIONS MSOS (Continued)

1

What type of codmg must be used by mass memory programs that run in partition

core? That run in allocatable core?

oslite /" Py amepe /%b gt

How does a.core resident program pass control to a mass memory

their entry point be declared external? 5(/&0‘“}@ G Mo L wsstemnas
tple LB e gpeesTREC 2. szp€ meeded -

What type of addressing'do mass memory programs use when referencing core

resident programs? Why? /(s 50, e P Coe /zww(;;z/é pABpIe T o
WLo-LR. (2 4{,@6{/!0 e PNL. P ,{r Frerze) 9“ W,.»(,g,.&» A
What is the functlon of the mask table (MASKT) and who setsit up 1n1t1all d xww’r

oW whdl Tk vz etneelscedf bbbl « Sed wpp wn Lydah
What {)rogram must be customized by the user before building his system?

t program must be the last core temdent program in part O loaded and why?

W SPpce 2’\” (eelec. éa;f/m N wil gt WZ/&'/M”{ ezl 4, a

When are the request prlorltles set for mass memory programs?
?p aader ewddoh . "K%‘\w o oo \L\BE0 o wwacnd
ougne is used to add the assembler and compiler to the program libra.ry?
LYBEYDTY
What control statement is used when replacing a mass memory program to link the
core resident entry points used by the mass memory program? | 5pn5 %M
* M Xeo\ues
What is the purpose of the table of presegts? Where is the table located?
wedto wn O\m leck env vowts so canlee pied | 7« wwpmfyec{%d m x/ O AT
What is a source program? )
Sed ol wsbvuchions T e ompled
What is an object program?
Pvviram  (oduwds \oy deemitic
What is an absolutized program? J -
Aodqam Yaak Wa bl Ltke 482 (drsites oo oF car o cececels
at is the diff erence between run én(l;ed% and i rwme-loadEd programs"

C ‘,{ ,cﬁ/"

/wUW\(

1at duetermlpnes the 1versk'\thbe placed in an operating system?
ot Aorces Tapniar - whal plupral Loreg e Woce w
Who initially sets the clock word in the physical device table? oo o -
OAYWGNOSIC TTIMEE WoRD £ 1z st Yy \mibedloy Porten of dover
What is the purpose of the MAKEQ routine? '
V‘Q‘“@%U\O\\—a\ﬂa _
What is the funct1on of the complete request routine? @o\,» /
Hoeew (l%sﬁm}( Qe dAegpatie cQ.QM;\. SJ\Q Ava. ¢ (ocls QRGN AL T
What is the function of the first 2'words of Physmal Device Table?
gfj‘i ¢ 0. 8 wrhoe dhwto s e fo en teesed wo@ues&
How does a driver know when he has transferred the desired number of words?
When ewow = Lotgtuea) +1
When a 'short read' takes place, how can the programmer determine how many words
were actually transferred? \.@A_u i © (Ca 74& Zirin At I~
aercl. woed | g7 fugtec ety Se€ /Y
Who notifies the operato(r a dev1ce is down and what responses may the operator make?
FOoEU  alt AZO /V\(,\\( (e =2 Conmasuny Sl teg Ry Wo

~ What two ways may a program be placed into execution? (Y
N A, . : r ) l}u\
19(‘/(\1 dole ZX 0 é‘guc«a//& oo
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1.

20

3.

4.

.5.

MSOS TEST

Which program(s) place entries in the interrupt stack:

a.
b.
c.

Dispatcher

Read/Write Request Processor

Common Interrupt Handler and Internal Interrupt Processor
Common Interrupt Handler and Scheduler

Which program(s) remove entries from the interrupt stack:

a.
b.

d.

Dispatcher .

Read/Write Request Processor

Common Interrupt Handler and Internal Interrupt Processor
Common Interrupt Handler and Scheduler

Requests threaded to the Scheduler's thread but not in the Scheduler Stack are:

a.
b,
C.
d.

Primary Scheduler calls
Timer calls

Secondary Scheduler calls
all of the above

Requests threaded in the Scheduler's Stack and to the Scheduler's Thread are:

C.
d.

Primary Scheduler calls
Timer calls

Secondary Scheduler calls
all of the above ‘

Requests threaded in the Scheduler's Stack but not to fhe Scheduler's Thread are:

Qe

C.
d.

Primary Scheduler calls
Timer calls

Secondary Scheduler calls
all of the above

How many entry points are there to the monitor:

Qe

C.
d.

one BT (mon)

two
three
sixty-nine

All hardware interrupts enter vial

a.
b.

&

the Interrupt Stack
Request Entry Processor
Dispatcher

the Interrupt Trap Region
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C - 8. The address of the dispatcher can always be found in memory location:
) v

a. $F4
b. $FE
e, $BB
(a.) sEA
9. How many threads may the standard Timer Package have pointing into the Scheduler
Stack area: , S/J
four (oum
. three Al
c. two -
d. onme —_— .
Note: Use the following example to answer questions 10-19. DB
ASSEMBLY MACHINE CODE E@v \ 13) W()&U@ A &{Mo)r
RTJ - ($F4) 54F4
'NHM'$66\'$>OC% 0C46 000 \lopo oivo ©NDO
ADC (COMPL) 8007
ADC 0 0000
NUM $18FB 18FB
ADC (LENGTH) D213
ADC BUFF 5800
C) 10. What type of request is this:
: a. READ
b. - WRITE :
. FORMAT READ
FORMAT WRITE
11. What is the Request Priority:
V a. seven
four
c. five
d. three
12. = Number of words to be transfered:

(2)

(7 @ " The

C

can be found in location $D213.(5 I’

is illegal.

is $D213 words. '

can be found in location $5213. \EO \ 00O\
32K |

completion address:

is relative | &(«70 e

is absolute

is an index into the Program Directory
is an index into the System Directory
non of the above.

14-5

oovo OO \E

(77(:’) (g{\(nm 0(/' \
[(/C/L:) .



14. The logical unit number: N

N
is four
@ can be found in location $FB
c. is eight
d. 1is ASCI
15. How many parameter words are required in a R/W request for a non-mass storage
device:
a. two : ’
. four - -
six
. ten
16. The address of the Request Entry Processor can be found in location:
a. $18FB
b. $FB
c. $05 , N
$F4 Ynow| %v - Requesh 6\\W6 Procion
17. Which answer is true:

/7
a. this call is an indirect monitor call M M (AT wr \bL
b this call is a FORMAT READ REQUEST

@ this call is a direct monitor call

. the mode of addressing is relative X\O \\- \/Y\A,cdsf {QQ S&'\’

®

18. What will be the software priority when the completion address is entered:
a. four
b. five
six
. seven

19. The (a) field in the logical unit is set to:

a. zero
b, one
two
eight
20. One parameter may be passed when making a scheduler's call. How is this
accomplished:

through the Q-register

through the parameter list
c. through the communications region
d. through the I-register

)
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21.

22.

23.

24.

25,

26.

27.

Which type of request is used to request allocatable core:

a. CORE
SPACE
c. RELEASE
d. GET FILE
Which request is not available @ot@rograms:
//l
a. CORE -
(b.) SPACE
. TIMER

d. SCHEDULER
Which requests are available to protected programs only:

a. SCHEDULER, TIMER, SPACE, RELEASE

b. CORE, LOADER, GET FILE, STATUS, EXIT
c. READ, WRITE, FORMAT READ, FORMAT WRITE
. SPACE, RELEASE

The entry point to the scheduler is:

a. TC ’
b. T4 : i
T9 S.//Q\p dulec g oe e u,ed& ke O K K
. Ti12

Which request is not re-entrant:

a. SCHEDULER A o%m ke \néw lfu,l \p% 1 O M\Jr

%‘I\z}ggs Salen \\a/\\ (Cea \PQ b Croctuon

d. RELEASE

What determines the AREA of allocatable core for a SPACE request:

a. running priority

Completion Priority
Request Priority
d. logical unit

How many parameter words are required for a TIMER call:

. two
b.} three
. four
d. six
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28.

29.

31.

" 32.

33.

34.

L :
X
4 . \)\{\
If a TIMER call was just placed on the thread with the "u" field equal to one and the
"t" field equal to 15, how long will it be before it will be removed: K_/,

| X\h\fj \X\ |
Pty
WL Y

~.

@ between 1.5 and 1.6 seconds
b.

between 1.4 and 1.5 minutes
c. between 1.5 and 1.6 minutes
d. between 1.4 and 1.5 hours

What will cause a Scheduler's Request to be rejected by the Scheduler:

S S T ¢ ¢ 0
a. vincorrect request code (. CM'W\O& %Cg lo 5‘/& dedde

b. illegal address to transfer control to no Sl i ey @z ‘l‘(ﬁfjé‘( addres.
the thread word in the System Directory non zero
. all of the above

How can a program determine the first !address of core allocated following a SPACE
request: d@{mfu,@ oOn WO wiede (Paum .

a. in the word following the thread location in a SPACE request Mo 0 vl Yo ?"/4 w g
b. in the Q-register at the Completion Address
c. mass storage programs operating in Allocatable Core can get it with this coding

at its entry; NUM$CSFE

G all of the above

What does the monitor do to flag requests that have been rejected:

a. set the Q-register to -zero

b. store a -zero in the thread

c. ) sets bit #15 of the Q-register to a one
. exits to the dispatcher

5

T TN

et ™~

How many parameter words are required for\’/;t SPACE ré\);uest:

N

a. four R —
(b) ftive

C. six

d. two

Which of the following tables is associated with threading:

@ LOG2

b. Interrupt Trap
c. Interrupt Stack
d. Volatile Storage

Which of the following is push down-pop up stack:

a. LOG2
b. Interrupt Trap

C? Volatile Storage
. driver
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e 35.

36.

37.

38.

39.

40.

41.

In what area can the pointer to the System Directory be found:

- a. MONI

b. Scheduler
«— Program Directory
Communications Area
How many words are required for each entry in the Scheduler Stack:

a. three

four
. five

d. variable

How many words are required for each entry in the Interrupt Stack:

a. three
b. four
five

. variable
How many words are required for each entry in VolatilefStorage:

a. nine
b. four

five
variable but at least three

How many possible standard threads are there to the Scheduler Stack area:

a. two
four jk/!m‘f’h
c.) six ‘
. eight _ —_—

Which table is used to make; a device down:

a, Physical Device Table
'b. ) LOGL
c. LOG2

%@ﬁ LOG1A

Which table contains the addresses of all Physical Device Tables:

a. LOG1
b. LOG2

(2) LOGIA
/ BUFFER
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42.

43.

44.

45.

46.

The waiting list to use a logical unit is the:

g LOG]1 table
&’IQ LOG2 table
c.

LOGI1A table
d. WAIT table

Which table is used to prevent unprotected programs from using certain devices:

a. LOGI table

b. LOGI1A table

c. BUFFER table

d.\\ Physical Device Table

Which table dlo@@programs the use of certain reentrant protected
e

routines:

a. Physical Device Tables
Table of Presets

c. Entry Point Table

d. Program Directory

Devices are marked as busy by the:
@ Physical Device Tables
b. LOG?2 table

c. LOG]I table

d. LOGIA table

X

The current running priority is saved in the:

a. Physical Device Table
Dispatcher
... Interrupt Trap Region

b
c
Communications Region PQ (yL
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