
















































































































































































































































































































































































































2. A swap is not already in effect. 

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

4. No unprotected I/O is in progress. 

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

Additionally, in the case of condition 4, SPASW is set non-zero so that the 
protect processor will schedule SPACDR whenever UNPIO-O and the allocator is 
not busy. 

If the above conditions for swap are fulfilled, then the following operations occur: 

1. A write is started which transfers the contents of unprotected core to (!) 

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 is marked "not busyl1 and 
the request that caused the swap is rethreaded to the top bf the LOG2 request 
thread. When the swap transfer to mass storage is completed, the space driver 
resumes as follows: 

1. The core allocator is entered to release the space just made available; 

2. The area is protected. 

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

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

When enough space is releq,sed so that the area is again available for job processing 
(the SPACE request made above is completed) the above procedures are reserved 
and the job is resumed as if no swap occurred. 
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NOTE: For swapping to combine the allocatable lIunprotectedll 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 
lIunprotected" 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 th~ given request priority by a core swap. The special 
area so allocated is released when the job processor is requested. This area o occupies only four cells for the allocator thread at the end of the II unprotected area II • 

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 swap s, 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. 
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RELEAS REQUEST 

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 . 
re sident program s • 

The calling sequence is shown below. 

PARAM+O 

+1 

RC 

x 

R 

C' 

15 14 9 8 7 1 0 

olDI RC o 
C 

is the request code twelve (12) for returning core. 

is an absolute/relative indicator. 

is the return control indicator. If R=O, 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 
instead. Otherwise R-I control is given to the user at the next 
instruction. 

specifies the 'area being returned. 

If CIS = 0, X is ignored and C L4 - 0 is the absolute core address of 
the area being returned. (Absolute direct) 

If C 5 = 1 and X = 0, the C 14 - 0 is the location that contains the 
abso1ute core address of the area being returned. (Absolute indirect) 

If CIS = 1 and X = 0, then C - 0 is a IS-bit relative addres s which 
when added to the address ofihe 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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C--' 
I 

RELEAS . REQUEST 

RTJ- (.$F4) 

0 RC=12 0 t .-. 
--

FWA 

o t 
ADDRESS OF 
CORE AREA 
BE I NG RELEASED 

t = 1 
. EX IT TO DISPATCHER 

t=O 
RETURN TO PGM 

C: 
,/ 
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N 
0) 

c) 

RELEASE 
CORE PROC 

NO 

YES 
~ 

GENERATE 
SCIIED REQ TO 
RELEASE CORE 

EXIT DISP 

(\~ 
'- / 

REQUEST EXIT 

NO 

o 



C) 

..... -" 
U 

I!L!ASE REQUEST PROCESSOR ENTERED AT PRIOIUTY OF CALLER 

UP DATE 
RETURN IF 

DIRECT ltEQ 

l1AKE RETUlUi 
TO DISP Al'CHER 

____ SCHEDLE x.(~----l 

( ) , 
MONI j 

IEQXT - P O~TY~ DCO ~ 
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A check is made to determine if the area of core being returned belongs to the 0 
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 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. 
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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 SYl\I1BOLS 

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 SYl\I1BOLS 

AVCORE Size of the allocatable core ar.ea. 

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 • 

. Itis entered via the following procedure when the system is on mas s 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. 
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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=AOOO l 6. and Q=040016.. If this output results in a reject, the following 
message will De 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 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. A request 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. 
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LESSON PREVIEW: 

LESSON GUIDE 9 

VOLATILE STORAGE 

Volatile storage assignment will be discussed. 

REFERENCES: 

Listings of SYDAT I ALVOL I and OFVOL. 

TRAINING AIDS: 

PROJECTS: 

OBJECTIVES: 

At the completion of this les son I the student will be able to: 

1. Discuss volatile storage assignments. 

2. Understand the function of VOLBLK. 

3. Trace events in ALVOL and OFVOL. 

9 -1 



VOLATILE STORAGE ASSIGNMENT 

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 (18FF16 instruction). The OV error is caused by 
incorrect set-up or use of the system. 

C~I 

A block of storage is assigned with the entry point VOLA and r~leased. with the entry (~ 
point VOLR. Both entry points are entered by an RTJ with interrupts inhibited. "---' 

c 
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o 
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 I or exit 

CONTENTS 0 F Q 

CONTENTS OF A 

CONTENTS 0 F I 

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 0 through 2 have been filled. The program stores word 3 and later uses the 
remaining words. 

. Location 

LOC + 0 

1 

2 

3 

4 

7 

15 43210 

ORIGINAL CONTENTS OF Q 0 0 1 0 

ORIGINAL CONTENTS OF A 0 0 0 1 

ORIGINAL CONTENT OF I 0 0 1 1 

RETURN ADDRESS (SAVED BY REQUESTING PROGRAM) 

TEMPORARY STORAGE 

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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ALVOL 

VOLA ENOUGH NO SAVE a .... VOLATILE lOR - OVFVOL - - .. . .. INva 
THIS REO 

YES 
,~ 

SAVE A IN VA 
liN VI 

"\ SET I TO ~'''\:) 
POINT TO VOLATILE 

"A':;j" ~ 
~~ ~, ~ 

~ ~~/ UPDATE VOLATL 
~ i\ 

UPDATE RETURN ~~ \l 

~~ RESTORE A,a 

I ., 

VOLA 

VOLR 
RESTORE A,a,1 - ---.. -UPDATE VOLATL 

VOLR 

OFVOL 

OUT PUT 
CLEAR - OV -- HANG - --.. • M REG 

ON TTY 

c 
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LESSON PREVIEW: 

LESSON GUIDE 10 

TIMER PACKAGE 

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

REFERENCES: 

Listings of TMINT and TIMER 

TRAINING AIDS: 

o PROJECTS: 

OBJECTIVES: 

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

o 
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TIMER REQUEST 

RTJ - ($F4) 

TYPE 
RC=8 OF CP 

\) -i ~lS UNITS 

COMPL 

NUMBER OF UNITS 

TIME IS MEASURED IN UNITS (COUNTS) 

\' ' o - BASIC COUNT (60/CPS) '---- ~' \\ iJ 

'tl 

~p, t sy , 

~\ .. ' ~}\I \\j.) . ./ -} l. \ f " ,,~, \ ~ U ~ \,J 
'(\~"r .(:\\ 'X ) 
\" v ' , u 

\ Q 

1 - 1/10 SEC (6 X BASIC) 

2 - SEC (10 X 1 CT) 

3 - MIN (60 X 2 CT) 

TIMED INTERRUPT 1/60 SEC TO 32,768 MIN 

c 
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c 
TIMER PACKAGE 

COMPONENTS 

" The TIMER package is made up of two modules: 

TIMER PACKAGE" 
DIAGNOSTIC TIMER 

The former processes TIMER requests I 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 I to be interrogated by this module I 
is declared a s an external symbol. 

TIMER REQUEST PROCESSING 

o Entry Interface" 

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

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. 

Internal Operation 

On entry I 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 I exit is made to SCHERR. 

The newly filled schedule stack entry is then threaded to one of 4 lists I depending on 
the II U II 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 

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 proces s is complete, the next counter is decremented, etc. 

If the acknowledge of the time interrupt is rej ected, 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 

EDPGM 

SECOND 

DELAY 

DTVAL 

NUMPU 

Index to diagnostic clock in each PHYSTB entry 

Index to location of error routine in each PHYSTB entry 

Number of timer pulses per second 

Number of seconds between successive operation of the diagnostic timer 

Priority level at which the diagnostic timer operates. (Assembly value 
is 13). , 

Number of physical devices. 
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LESSON PREVIEW: 

LESSON GUIDE 11 

LOADER TABLES 

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 MSO S 5 RM 

TRAINING AIDS: 

o PROJECTS: 

C) 

1 • Student Proj ect - 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 

• LOCATES THE PROGRAM TO BE LOADED 

• MAKES RELOCATABLE ADDRESSES ABSOLUTE 

- PROGRAM RELOCATABLE 

- BLANK COMMON RELOCATABLE 

- LABEL COMMON RELOCATABLE C 
& LINKS EXTERNALS 

• RECORDS LOAD MAP 

• RECORDS ENTRY POINT TABLE 

• TRANSFERS CONTROL 

c 
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MSOS LOADERS 

• BACKGROUND LOADER (*L) Yl-ElQJ'1-\V~ 6GS \ \A.~~.Srurn (. <=:/ \ \" ") \\~iS.v 
I(LA Y\£.\e.'(> 6:'~\ \-.10\ \-0 \-'\ 

• LIBEDT LOADER (*P) AE\"OCV\"T1'\0LE. ~yo~,(o.W'b OIf'\I_y 

• SYSTEM INITIALIZER (*L,*LP,*M,*MP) 
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jwt4,or fWM ''1\ pVO\.cG~J- ~O(~ 
vJ~ ~:1P U-M,~ltdv ~ loC~\'"tO~5 
v-~\\'€(\ \oj \oo~ .... t"· 

BACKGROUND PROGRAM LAYOUT 

LWA OF 
BACKGROUND 

FWA OF 
·BLANK 
COMMON 

RUN TIME ROUTINES 
(ROUTINES BROUGHT 
IN FROM PROGRAM 
LIBRARY BECAUSE 
OF EXTERNALS) 

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

FWA OF 
BACKGROUND 

LOADER 

PGMB 

PGMA 
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OVERLAYS 
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HEADER 

o 
TYPE 3 BITS 

o 

NAM 

RBD 

BZS 

ENT 

EXT 

XFR 

LOADER BLOCKS 

GENERAL FORMAT 

TYPE I 050 

001 NAME BLOCK 

MAX. 60 WORDS 

,OV\\y1. 

010 COMMAND SEQUENCE R GL~0l \-':;Llo\c.., 6l~Gl-'r7 Y'~)C-I..... 
011 ZERO STORAGE 

100 ENTRY POINT 

101 EXTERNAL NAME P ~S \-0 'h'(~ ~ 
110 TRANSFER OV'lL.y i. 0\\'\ \c~ \ \VI e" ((Nt ~a~le... ::> t- '-CA'I 

p racr rO- \f)'\ • 

*T TERMINAL LOAD FROM THIS MEDIA 
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STUDENT PROJECT - 11 

Using. the dump, answer the following questions: 

1 • Draw the core layout after the programs are loaded. 

2. How many programs are included in the relocatable binary file? 

3. How many RBD blocks were needed for the first program? 

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

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

o 
1. What is an unsatisfied external? 

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

Where does the LIBEDT loader search for externals? 

3. How do you detect a LOADER error? 

4. Where are the LOADER BLOCKS created? 

5. Can the LOADER be called from foreground? 

u 

o 
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LESSON PREVIEW: 

LESSON GUIDE 12 

DEBUGGING/TRACING PROCEDURES 

This les son will outline the CYBER 18 Debugging/Tracing procedures 

REFERENCES: 

Chapter 10 of MSOS 5 RM 

TRAINING AIDS: 

c) PROJECTS: 

G 

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 

1) Do not "Master Clear." 

2) Set the step/run switch to step. 

3) Save contents of the "P" register. 

4) Display the M -Register (MASK) and 
save the contents. 

5) Sweep memory location EF16 (Current 
Priori ty .Level) and sa ve the contents. 

6) Sweep memory location B816 (top of 
Interrupt Stack) and save contents. 

7) U sing the listing of SYSB1JF I verify 
that location ES16 contains an address 
that falls within the BSS black labeled 
INTSTK. If the interrupt stack over­
flowed go to step 8; otherwise go to 
step 12. 

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. 

~-Q 
~}­

~o 
,yot' 

~)-I 

~~~ 

\.t'" ~J ~'!J 
)J 

~ 

REASON 

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

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

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

This will show what interrupt lines are 
enabled and disabled. 

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

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

This check will verify that the "M" 
register setting and software priority levels 
are in parallel if the system is s~ill opera­
tiona!. It is possible for the whole sys­
tern to be wiped out. 

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 

$FFFF 
MASKT $FFFF 

$FEOF 
$FEEF 
$FFFF 
$E373 
$ODFF 
$0777 
$0747 Same O. K. 

M -Register=0777 
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TRACING PROCEDURES (Continued) 

PROCEDURE 

9) The SYSBUF 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 
loca tion 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 II 111 for all 
priorities lower and a II 0" for all equal 
and above. Correct any error and test 
again. FINISH. 

10) The address of the word found in 
step 9. Once that addres s is calcu­
la ted, sweep the contents of tha t 
memory location to verify that it is the 
same as the M -Register setting. If it 
is not, go to step II, otherwise go to 
step 19. 

11) There is not much to go on at this 
point as it is apparent that the execu­
tive system is no longer in control. The 
MASKT table is either partially wiped 
out or completely changed and some 
module has executed an illegal instruc­
tion. An attempt to find the problem 
could be made by going to step 19 but 
do not count on too much. 

REASON 

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. 
IIA" should be $0005. 

Line 0 

P008B 

201 
+8 B 

100 XXXX 
101 XXXX 
102 OOOF 
103 XXXX 
104 XXXX 
105 XXXX 
106 OOOA 
107 XXXX 
108 XXXX 
109 XXXX 
lOA OOOD 
lOB XXXX 

NUM $777 

MASKT 
+1 
+2 
+3 
+4 
+5 
+6 
+7 
+8 
+9 
+A 
+B 
+C 
+0 
+E 
+F 

$FFFF 
$FFFF 
$FFFF 
$FFFF 
$FFFF 
$FFFF 
$0777 
$0848 
$0747 
$0047 
$0007 
$0005 
$0005 
$0001 
$0001 
$0001 
$0000 

Z8C and location 28C = 744 OK 
Z8C = 744 Error 

This is bad because core has been changed 
and illegal instructions have been executed. 
The interregister instructions where the "MII 
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 be in memory to 
centralize the changed area. This mayor 
may not supply a clue as to the source of 
the problem. 
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TRACING PROCEDURES (Continued) 

PROCEDURE 

12) Repea t the procedure specified in 
step 8 only go to step 13 if they are 
the same; otherwise go to step 14. 

13) There is really nothing to do here but 
the system a ppears to be in good 
sha pe for debugging. Go to step 19. 

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. 

15) Try to find out what program is 
wiping out the MASKT table. If no 
logical pa th is a vailable go to 
step 19. 

1 6) Compare the con tents 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. 

1 7) 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. 

18) It may be extremely difficult to find 
the source of the problem a s 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. 

REASON 

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

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

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 probl~ms 
will be attempted. 

All in all things look pre.tty good. The 
executi ve 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 tha t is 
needed is to find it. 

This will let the analyst know who is in 
control. 

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

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

PROCEDURE 

19) Attempt to find out if it is pos sible 
that an interrupt is ~eing processed. 
When the current priority level is 
the same as a priority level speci­
fied in the interrupt trap region 
(step 9), chances are good that an 
interrupt is being processed. If it 
is go to step 20, otherwise go to 
step 24. 

20) Determine what line number interrupt 
is being proces sed by using the 
memory map (SI Listing). Find the 
program called COMMON (Common 
Interrupt Handler). The address 
where common was loaded will con­
tain the address of some location in 
the interrupt trap region .. This 
address should pinpoint the interrupt 
line currently being proces sed. 

21) The absolute address of the "Inter­
rupt Response Routine" will be in the 
last word of the four word groupings 
by the line number in the interrupt 
trap region. This addres s should 
point to some addres s in the SYSBUF. 
Go to that address (Listings only 
needed) and acquire the addres ses 
of the Physical Equipment tables of 
all devices on this line. 

22) Verify that all of the Initiator priority 
levels in the "Physical Equipment 
tables" and the continuator priority 
level specified in the interrupt tra p 
region are the same. If they are the 
same, go to step 24, otherwise go to 
next step. 

REASON 

There are several possible trouble spots 
when processing interrupts but most of 
them are quite ea sily detected and they 
are not us ually too difficult to correct. 
New drivers and physical equipment 
tables should be looked at quite carefully. 

Most of the interrupt lines use the 
II Common Interrupt Handler" to preserve 
the state of the computer and do the house­
keeping required to change from one 
priority to another. When common is by­
pas sed for any line number, the Interrupt 
Routine used by that line should be inter­
rogated. When the line number is known, 
the analyst can check the "Interrupt 
Response Routine" for that line to find out 
just what devices operate under that line. 

This could point to some error conditions 
such as having the interrupt cabled into 
the wrong line number or show where the 
linkage from the interrupt trap region to 
the Driver for the device is broken. 

The "Interrupt Response Routine" should 
contain the II Physical Equipment tables" 
addresses for all devices processed by the 
line number. 

INTERR UPT TRAP 

NAME 

Line 01 

MEMORY 

104 
105 

106 
107 

CONTENTS 

54FE priority 
cont. 
OOOA 
LYNE01 
address 
in response 
routine 

12 -5 



TRACING PROCEDURES (Continued) 

_____________ P_Ro __ C_E_D_U_R_E ____________ +-______________ R~EA--S-O-N---------------~ 
22) (Continued) 

23) Correct either the priority level in 
the interrupt trap and/or the priority 
or priorities in the Physical Equip­
ment tables. Be sure to check the 
MASKT table if any levels are 
changed in the interrupt trap and 
correct accordingly. FINISHED. 

24) Check to see if the program being 
executed might possibly be a mass 
memory resident program or the 
result of a mass memory program 
being executed. If it is not rna s s 
memory resident go to step 31 , 
otherwise proceed to next procedure. 

25) The next step is to Dump the Mass 
Storage Systems Directory. The 
address to start the dump is the con­
tents of memory location EB16 plus 
the contents of memory location 
E716. The last address is the con­
tents of location E 61 6. 

INTERRUPT TRAP 

NAME 

LYNEOI 

MEMORY 

ADC TTY 

ADC CRDRD 
ADC PTREAD 

TTY NUM $230A 

CRDRD NUM 120B 

CONTENTS 

Physical Equip­
ment 
ADDR of Table 

Wrong priority 
should be A 
(12 •.. ) 

The error conditions should be known at 
this point. Make all the necessary cor­
rections, SYSBUF if required and rebuild 
system. Attempt run again. This is a 
common trouble spot when addressing new 
dri vers or .changing the priorities of the 
standard devices. 

There are several possible trouble spots C:' 
that could be caused by Mass Memory 
programs especially when they have not 
been tested in a real time environment. 
For Part 0 programs, they have address 
constants preventing the progra m from 
being run-anywhere, or releasing allocated 
core without giving up control etc 0 

This should point to where the programs 
were la st loaded. 

EXAMPLE 

LOC 14B 000, 332F 000, 0123, 0780, 
0000, 0001 

152 0010, 221B, 0000, 0157, 
0181, 0000, 0020 

159 ~0020, r-2003, 0000, 0138, 

o4fo. 0000, 00025 

,. Length 

4Beginning address where 
loads last time 

~Current operating priority level C 
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TRACING PROCEDURES (Continued) 

PROCEDURE 

26) Is the program counter pointing to any 
of tl1e area s in allocatable partition 
core. If it does not go to step 30, 
otherwise continue. 

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. 

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 a s the 
priority level in the System Directory 
and the current running priority. 
Correct discrepancies and restart. 

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

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. Pos sible 
trouble spots are monitor calls where 
the mode of addres sing iss pecified 
incorrectly. The loader has no way 
of checking these error conditions. 
Proceed to next step. 

REASON 

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

The priority level should be checked to 
the current pr~ority 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. 

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/O 
request with a completion priority of five. 
Now the program is running at two different 
priority levels which could cause some' 
problems. 

It appears that the program was not written 
as a run-anywhere program. When ad­
dres sing any location in the main program 
or subprograms the mode must be relative; 
when addres sing permanent core resident 
programs the mode must be absolute and 
address constants are taboo unless ADC* 

EXAMPLES: 

Rela ti ve (Incorrect) 
RJT - ($F4) 
NUM - $1305 
ADC - PARA 

Absolute (Correct) 
RTJ - ($F4) 
NUM - $1205 
ADC - PARA 
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TRACING PROCEDURES (Continued) 

PROCEDURE 

30) Continued 

31) The address pointing to volatile 
storage will be needed to trace the 
history of the monitor events. The 
pointer to the next block of Volatile 
Storage can be found in Memory 
Location F0

16 
- Save this for future 

use. 

32) If there is a possibility of I/O hang­
up go to the next step but if it looks 
as though the problem is definitely 
software go to step number 37. 

33) .. Find the LOG 2 table in SYSBUF. 
This table should be dumped to 
verify that there are no requests 
waiting to use a particular logical 
unit. This table is the "top of 
thread II waiting list for each logical 
uni t. If they are all flagged as 
empty (FFFF 1 ~ proceed to step 35, 
otherwise, continue to next step. 
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REASON 

Sysdir (Correct) (for part 0) 
RTJ - ($F4) 
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 loca tion . 

Whenever a request is made to the moni­
tor, the Request Entry Processor will 
request a temporary storage area called 
Volatile Storage. This temporary storage 
area may contain valuable information 
such as where the call (request) was 
initiated and where the parameters used. 
by the monitor could be found. This 
information may pOint directly to the 
trouble spot. 

It may be pos sible to determine at this 
time that there is definitely some problem 
either Monitor Request or modes of ad­
dressing. If that is the case, there is 
no reason to check for possible I/O 
hang-up. 

EXAMPLE: 

LOG 2 23B 
23C 
23D 
23E 

r------..;..---.. ~ 23 F 
240 
241 
242 
243 
244 
245 

0009 
FFFF 
FFFF 
FFFF 
2137 
FFFF 
FFFF 
FFFF 
·FFFF 
FFFF 
FFFF 

""""- Logical Unit number 5 is threaded, 
therefore, the device should be 
marked a s busy. 

c 
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TRACING PROCEDURES (Continued) 

PROCEDURE 

34) The LOG 2 table I as all Logical Unit 
tables I is ordered by logical unit 
number. Using the example in 
step 33 I get an address from 
entry 5 in the LOGIA table. This 
will contain the address of the 
Physical Equipment table. Now 
verify that word 5 in the Physical 
Equipment table is other than O. If 
it is 0 then correct the driver. After 
the driver goes to II Complete 
Request ll it must again go to FNR 
before giving up control. It appears 
that this was not what the driver did. 

35) I/O hang -up pos sibilities still have 
not been eliminated. Every Physical 
Eq'uipment table in SYSBUF will have 
to be checked verifying that none of 
the devices are presently busy. If 
none are bw~y proceed to step 37 , 
otherwise correct and continue: 

36) If the system had the timer but the 
device wa s not timed and could be I 
add the device to the Diagnostic 
Timer Table. If there wa s no timer 
a routine should be written to check 
for I/O hang -up. Anyway it appears 
that an interrupt was lost. 

REASON 

EXAMPLE: 

LOG2 23B 0009 LOGIA 280 0009 
23C FFFF 281 CORE 
23D FFFF 281 PPTRDR 
23E FFFF 284 TELPTR 
240 2137 .-285 TTYKEY 
241 FFFF 286 TTYPUN 
242 FFFF 287 TTYRD2 
243 FFFF 288 CARD 40 
244 FFFF 289 TPPDRI 

f 
0 TTYKEY NUM l20A 
1 ADC INIT 
2 ADC CONT 
3 ADC ERROR 
4 NUM - 0 -
5 ~ NUM 0 

U sing the drawing on step 34 , the ad­
dresses of the Physical Equipment tables 
will be found in the LOG1A. Example 
CORE I PPTRDR I PPTPCH I and etc. I are 
all absolute addresses of Physical Equip­
ment tables. Each of these addresses +5. 
will be the busy word and should be 
zeroes for all devices unless I/O is in 
process. 

When a controller sends an interrupt to 
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 I/O hang -up is 
assumed. The device may never be 
operated again. The diagnostic timer 
will prevent this but not all devices are 
timeq. . 
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TRACING PROCEDURES (Continued) 

PROCEDURE 

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 8816+3 equal an address that 
contains the same value as location 
8916 then the last request made was 
higher. If that was the case go to 
next step, otherwise go to step 39. 

38) Either the program requested was not 
debugged completely or the absolute/ 
relati ve 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 wa s originated. 
This will be an extension of step 37. 
The contents of LOC 8816+2 will 
contain the starting address of the 
volatile storage used to process 
this request. That address +3 will 
contain the return addres.s for the 
requesting program. With this infor­
mation the parameters could be 
verified and corrected if in error. 
Correct and Restart. 

REASON 

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 881 6 
contains 4871 6 . 

2) Address of the Request Exit Processor 
can be found in LOC 8916: It contains 
107C16·~---------------------

(LOC 8816) 

(0 + 3) 

o 
A 

Value = 48716 

.Value = l07C16 

Wha t probably happened V'!a s that the 
address where control was sent was 
specified as an absolute addres~, 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 vic e vers a • 

EXAMPLE: 

Interrupt Stack Pointer LOC 881 6 contains 
48716 . 

48716 
+2 

498 

3 FF 1 6 ...... :....-____ --1 

+3 

402 

Interrupt Stack 

o 
A 

I= 3FF16 

Volatile Storage 

~ 
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TRACING PROCEDURES (Continued) 

PROCEDURE 

38) Continued 

39) The next problem is to find out 
whether the request was a primary 
scheduler call (request to start 
another program) or a Secondary 
Scheduler call (start execution 
because of I/O being completed.) 
This can be checked by comparing 
the contents of an address calculated 
by getting the contents of Memory 
LOC 8416+1 to the contents of mem­
ory location 10416 (Common Exit) if 
they are the same I the call was a 
primary scheduler call: otherwise I 
it was a secondary call. Go to step 
40 for a primary call. Go to step 41 
for a secondar:y call. 

40) An attempt should be made at this 
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 I 
the procedure will be quite simple: 
otherwise I take a few stabs in the 
dark or reinitialize the System. 
Memory location F016 will contain 
the pOinter to volatile storage. 

204E 
204F 

2050 
-2051 

15 

REASON 

~ 
Parameter List 

987 

C 

A = 0 the. C is absolute 
1 the C is relative 

8 = 1 Directory 

54F4 

1

1206

1 1
3215 J 
Return 

430 

Top of the Scheduler stack empty list is 
LOC 8416. It contains 4F616. 

4F6 4F6 
+1_ r-4F7 

4F7.....,J 

1206 
.3215 

Common Exit used by monitor is Loca­
tion 10416. 

t 
104 3215 

This example shows that the call was a 
primary call since LOC 4F716 LOC con­
tains the same value as LOC 10416. 

Pointer to Volatile Storage is location 
FO]. 6. It contains 3FF16. 

204E 
204F 
2050 

~2051 

Volatile Storage 

3FF 
400 
401 
402 ~I 

54F4 
1306 
1136 
Return 
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TRACING PROCEDURES (Continued) 

PROCEDURE 

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 ~r CORE Allocation 
there are two paths which may be 
followed. If there is a listing of 
Complete Request for Drivers avail­
able I 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 addres s following the label 
defined as CEo Once the parameter 
list ha s been found I again check the 
relati ve/absolute indicators. 

REASON 

Example - 1: 

MEMORY MAP COMPLETE REQUEST 
LISTING 

PARAME 1329 P0040 NOP 
VOLA 1387 P0041 RTJ-

(AMONI) 
COMPRQ 13A81 P0042CE 0 0 

13A8 .. 
+42 
13EA16~13EA A04F I 

Excl~ding Bit 15 is address 204F16 

~ 
I 

RTJ AMONI 

204F 
-I 

IRe Ixl 
I-

Example - 2: 

F016 contains 3FF16 

Volatile 

3FF 
400 
401 
402 r 13EB 'J 

c2This address minus 1 
should equal C E. For 
Example 1 from this 
point. 
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LESSON PREVIEW: 

LESSON GUIDE 13 

JOB PROCESSOR 

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

REFERENCES: 

Listings of MINT I JOBPROC I MIPROC I JOBENT I 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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o 

o 

SET 
MIB 

SET START OF 

SET 
Q = 3 

RELEASE 
FILE1,Q 

CLEAR 
JP IN CORE 
FLAG 

AREA 1 TO IE:----...., 
HICORE -5 

SPACt ReQUtST 
fOR ARtA 1, 

NO 

INQ -1 

NO 

RELEASE 
>---:::~PARTITION ),6 

RELEASE 
TO fORCt StiAP ~ ____ ..,PARTITION 16 

SAVE STA~T 
fOR RtlEASt 
ReSTORe ARf:A·1, I------~~ 
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liN 

PARM LOC TO A 
SET BIT 15 
IF NECESSARY 

PARAME 

PARAMETER 
LOC 
TO TNABS 

GET NUM OF 
WORDS TO a 

COMP PARM + 
ADC PARM TO 

CAYT 

CLEAR BIT15 
OF a 
IF SET 

EIN 

WOO TO A 
N PARAMETER 
Toa 

COMP PARM + 
ADC SYSDIR 
Toa 

a· COMP ADDRESS 
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N PARAMETER 
Toa 

N2 

EIN 

c 

a-#WDS 
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REVIEW QUESTIONS MSOS 

\ 0 ckvl ~ \y \0 kyJ kv6 
The driver's execute at what priority levels? ~\ \ Q k( 't\A.CV\A 1- . \ ~ JP '~'" ~. :,CU() 

"j '( ft"~ \ 0 V\ 0 \ I~~ 1 ............. 

At what priority is a mass memory program executed? LU\\n-n=::()eX \, \s 5c('&0. ¥"Ii. 

What happens if an unprotected program executes a release request and a mass 
memory program is residing in that area? ()V\rvV\.e.<... . ~~a~ ~ -t~~ '(.J..e.~ 
'( Q.a.lA.JU) ~ : • p vvb )? YV \ e.c.A· f-ctl.,&' + :j'Po -I..'f..-'f.. . . 

How does the R/W request processor determine if a driver is busy? E lU\. ()JO(D \VI 

9~\fS~(J~ ~ 0 .. , 
When a driver completes one request, does it jump to the Dispatche,s? ~O~~O ~'-te.",~ 'f(?QUt:i-

What determines<i9 area in allocatabl~artition core that is al~ocated to a mass' 
memory program that is in the System Directory? {ZeQl.A.M~ fr\o( \~ . 

What is the advanta.~e of having a core resident p~:i~~ in the ~tem dir¢,ctory? .\~ OfCXd\\{l,v 
~Co.N\ sd,'\Q~ t".H~-al,t~ f(Y\OW\Y'') \~j aO-,;~~)V\~~ CFo~ l~~~ V-lt.\,,"r~'~(~) 
If a priority 3 program makes a sc11edule request for a priority 5 program, ~o g~s '- . 
on what queue? .3 ~ OV\ \Y,~el((u-'f\ 't;.~~ ~ fVlonha 5 'f'>"t)~ ralf1\' trL.V,W.). 

What control statement to the system initializer determines the core resident " 
programs? ~ ().A.. \ D -:. J(L . 

. p~~ ~ ~ fLf 
What determines the priority at which a timer request is threaded into the scheduler 
stack? ~v~O-rA .t\'Mt..'\ ~~ CUJV\ QV-..L - COUM~ JowV\ ~~ 

How can a program cause itself to run at a lower priority? S~~ '\~.d-~ C(;~ a,.... \coc;.JQ..'(" 
'P 'f\.,onL:J ~ :rM~ To D \.SpA ic..\\ G)'l.. 

What program determines the program to be put into execution after a program 
com~letes execution? '/\S~\4\c..I-\E.Q... S~LF-(.,T.s \{\..Q..)(\- ~\'3\\t.d~ ~non~ e~l('cV\IIA 

How is the initiator portion of a driver put into execution? SGt\E:;~V(Lc.O 

Who releases volatile that MON! obtains? RGcQLLt.J~ .. C 1'-\, 

What control statement determine the programs that are to be placed in the system 
directory? Who receives these instructions? *y;tAMr-t SYST{f:;YY\ \V\lha\~le("' 

. X- Y. w r-e-
Who transfers control to the line processor for a line after an interrupt has been ~ 

generated? C.O\fY)W\C)n \Y)\.e..(V~\- 'nw,'1c>ia..'t" .e$c.Q...~\- ~r \v\~I("'I\ct\ \y\~(("~-\- .(}...A;\cA 
W~\~ \~c.lQ.o,J \,vU. 0 . 

How does a completion address for a READ/WRITE request get scheduled? (dlVY)rle..k 
(~\-U?~~ S("Q..~ ~. \~ 

How does the diagnostic timer routine know which drivers he is to'check? \ ) 
t>\C-\y.VlO,)--'\<- ,\\Vf\.P...'( -r~!51.."f '\v) 5ys d.c.\- l~cCJ(,.I""-. 'I'IV1 lx,,:.- ~1.\"\1·\.t4 

H?w .~~e~, t~e error portion of a driver get into execution? 1._, ... ,., ..,~ (~ 
~--1t"f,l€d-~-\-- 0\ lo.. . \')<:OJ.\-\V ~\-1\")~(" ~:~J W ~\YI..1\ B R ... A ,or d.~ c,· ,C4:J 

~kd~;~t ;On!ti~~j' a ~ap';ke ~~/~,e? /~r~r~~~~r(~~~ W~ 
How does the diagno~tic timer rou. tine k70~~hat a driver is in execution? 

ctcoJc,:::. r~\=F / - \ ~ V\&r VA. t'f-ccuA\o\f"\hoWQ \v, ..e}C.Lc..~&'" \[ ~\f<" wo(d \!: 1-
If DeORE is busy when a space request IS made, what happens to the request? 

\~/" - A' n" J . Ii r I' \ l Cd) ( Jlr--; \ 0 , 10%":- 'f-~ fal 01.;..... 4 vCCu"O(.s Thf.R(,((/\ 

ut l ~.@(o(.or':. tA'flt/,er 
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40. 

41. 

42. 

g 
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REVIEW QUESTIONS MSOS (Continued) 

What is the function of the LOGIA table? f'ltYSTl46 'Ii'()Ot1_:~'S..s 

What does the "Q" register contain when control is returned from a request PFocessor, ) 
if the request was accepted? 'A ~O;;\T\UE ~ LuJ~~ ~O(A ~ ~ -6 ,1, w,~ b\\- IS ~ SE" T . 

How can a __ pro~ammer determine when his I/O request has been completed? I 
coVY\V'ltk \~o,0.TVJ\\\ UIV --\O~ ~('~ vJoro\ t'( tA)l(\ .s~~'\Q covnr~t10~ adJ (<2-55 
If the printer, which is usually logical unit 9 has been declared down, where does the 
operating system look for an alternate? LO~ 1. \oJJ,~ 

Where can you look to determine the number of devices attached to interrupt line I? 
L\V\e. ~ \o~ 

When shol:lld a ,IJrogram be writ,ten so that it is reentrant? l()~ \~ I ~~~ 
\POSS\\o,\\tc., (Q~. 'o(,\~ S~6" 0..\ YY\)J~,J'\~lL frvoV',,~c\ ~. 

UI?-d~l(.whatJcond,ition or conditions will a scheduler request 'ge rejected? 
5ta.cV\ ~LA \\ '\ t- lj ou- ~o-u (!.. Q) \ S V1 6L6.o SCf{(EIJ:.)(£t/ / /F Olc'£)IM! L tJ-LI2. ~ 4jC)~ £.c..-w. 
Under what conditi,on or conditions will a READ/WRITE req~est be rejected? \ 
:s::F /OC-{'(- ~,n.oe-l ~ 0 I \~ DhU lUL ~ rJ.OuJ V\ oLv\~ ~ -d.:. ~l{V\Cl ~ 
What determines where control will be transferred after a release request has been 
execu ted? \ b \'-\- ~~ c)J..6 f"{ \-G-O\LA- . 

jb \-r- '* ,)(J_. '0--t.)(~ wov-) ,,~ (C?~ .. , r'L~Vv\ \.0 CC{ \(Q.,y . 
How, does MAKEQ determine \whether an I/.O request has been completed with errors? 
~JCAt6 fZ...rro \' S ~{~--aA \ V\ ,0 ~~ \"t<--0 - \0 \ LlY.-
What bits arec\ set by MAKEQ when an error condition arises? 

\5/IY/13 't ES'\I11 1- lAjOx--ci\' . C 
What steps are followed by the scheduler request processor when a program is -' 

sC~~;(~~~ld ,~~. ::1:i9.hoer p\5iOlJ t~ ~ran /th~ ~~rrr,1~~~ r.lunn~~~~~.?~r,~:n ?" L. /1-' l r 
v\. \ ,,-,,\ \ \ "y{/V-.j' \ 1\1- ;;;. rCA (.1"<" ;;;d./' v,. L"~·"".I...>'-\. v' y V"'\ \ c-vv~" :... ' v-' \ " 

How does the system determine the number of logical units? 
\~~, I)JOfv\ \ O~ 1- \a~\ (1-\ ') \o~ '21- -\-vi}-&a 

Who puts information such) as S, <S+n, and operation in progress in the physical device 
table, and what programs use this information? 
S =S~arQJ ~\~ SeA- ~ W", Sys~(ol ~~lr\CVh 

In what program do y~:>u find the code for the scheduler? 
'b ).s PA \:c \\ E: (V C ~ O\S-P ] 

How many processors are used when a schedule request is made for a mass memory 

program? ;;.c~cl.u.&,! j!..uJ ( t{lr~. ol\Ocal-o,.- / .~I,(j I AA-t1 t~c~i-.!_W_ v;!:;::'j?t W1C/~ 
Where is Request Exit located? , t 'I (:ft'r:tl(j£S~L~ 1l'~;;;"-'-""'''"-~ 

VVlO~l\"o(' LEVJO OF MONl1o.;J Rf~l.tft~Y) ~ __ l._----,,-__ ~_ .. ~i~,:'1 \ 
Who sets the new mask after an interrupt is generated and how does he determine ( ~w4;.'., I. 

what that setting should be? (DI{Y\ '(I\OV\ '"'S:V'l-\' \\w.'\61v( f 0 

When are interrupts ('e~able after the hardware has disabled them because of an 
interrupt? 
(( (~~\( 5>\·aJA-. (;.{AN\RA,,\- U/l.t-v / 9:.,.\-'U...-(fJ Rei.A) rv~Ol.'lIl--<-;1 / lJ,u), hctoc('" Ll'\-r 0~~ 

Who idles the clock word in a driver when I/O i~ complE!t~ with no errors? -
\'OVV\ ~l!L~ '(~lJJ.,6} C~KQS.) 

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\ OIl.Q... 2..{:J.{)b JklClJ~;,!1i W\'Y\ ~LE~1' ~ . \CE;Ql;L(.6-t 

\ C )JJ 1'\0 ?,Orol"'~ r1 -tkQac\ U90lfu\ 'l£Uj ~i(0\- )J~ctt~ 

r l () ~ 14 -2'~'(~L. C ii~h'(VO" {{'CC (.'.(\,(;,;;';1/ 

~_i\ IliA ~ n c, (ltJIJ-IIJ' 
Inf~II"VI J ' Ii .'V fI X,-
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REVIEW QUESTIONS' MSOS (Continued) 

What type of coding must be used by mass memory programs that run in partition 
core? That run in allocatable core? AI I. . /J '-_./ . I 

0-(kJtK-lW!- ~ 0A~~6LL, ~ 
How does a. core resident program pass control to a mass memory ? tt;an 
theirL~~tr'y point be declared e,xt.~rnal? 5~~ k-£ ~. No d ~~ 
~ -l UJCH.t! .. ,(.4 .t(!C,U7il(}-te... : -f' ~.u:p-c /?U!ed.c t;L . 

What type of addressing do mass memory programs use when referencing core 
resident programs? Why? CbfJ.,1-6&c/;:.c.:... f/'/U7 -' /lb1- (-,/ ,;' /- /~V11(p1'Zl.:1. ,~'£u..lk, 

( 
... /J.. .. .I LV/?J;' ?L9. ~,. I' - , .,;; I I.~ /'" 

~ !~ ~d ~/'-' 4';:~f!tte.."d;J-::.'C; . ~./c::? A.e;t.-,.k f..Lr1d"~ ~,a ."' .... ""'<../ p v~ 
What, is the function of the mask ~able (M~SKT) ~d ~l?-o~ sets it up initially? d .,~.t4r.,'''-;'- . 
-\.&.~ w\, \,dv{ ~~, ~ \ VU1~ .eAAtej:)t.t~! l v'\l{LJ;i.):f-.() " S:~··;t:-- vVf:J lPl ~!!(:.tl ~- , 
What prolgram must be customized by the user before building his system? 
C llO~a \ 
what program must be the last core resident program in part 0 loaded and why? 
¥};f,i.. S P !JC ~ k{a!.t.e.,,· .?d'l!~1.(dl::l<:~'.cV U}~t.e. !£,l:t:)~'~?fJ{fu~v{#/h?t-t>&r?L ae/i /!£~ 

When are the request priorities set fo~ ,xpass memory program.s? ~?t-'C:/..:;J c. 

\.4+ Aob d/4 -kr \a..w.1o... ~ '1'v\w ;(4 0- l VBt:v.) 60 V\\ \'/v\?V0 0\ . . 

What rouRne is used to add the assembler and compiler to the program library? 
L\ ~Ey)\ 

What control statement is used when replacing a mass memory program to link the 
core resident entry points used by the mass memory progr.am? Lop! D *M 

f;t.A \' .t.\Q \ U, (td 
What is the purpose of the table of prese~ts? Where is the table located? 
v0UcA t 6 Wl\ ~0 y-r;\e,c.\ G--I'I\ 'f 0 \ ,,~ ~:;. ;; '0 Cafi'\ b- v.A_!':} (? ~ LU"~ Vl:' ~c \.e J M m S'1 S D V1- '\ 
Wha t is a source program? 

SeA- 0& \\f\s.\--f(,,{C~O \() s to Vu. tIP lJ\~:)l ~ 0\-
What is an object program? ,~ 

PV1l(/sYMv\ (VWd.u...ct~. \o1j ~ .. ·tv\.(r{~ 
What is an absolutized program? r I·~ I, ;'"., .. ~ 6- j , 
. \P ~ (I tu./'f'- ~\tt {. \1\:1:1 ajyJ' t?CI.A~tl" a.. (J (.x./tv~~.J Q () ( r ccZ/1 

;:/.( ~~,,>(. ~_r:._ C& .. c 

~t is the ~fference between run. a.I\ywher~ and r~: jV?~!"e-loaded programs? 
'\ ~ I.LA..fA) -=- . V\. 0 P ~tt ct..'\1\1\ r L-CO(c(.Ad.{)0.... ,~(JY~ , I 

\J,N\ w'<\~ - '\.f)o.. d.1.. J. ~ )ftJ ~ ~Itv..~ ,,\. 
" at d.e,ter:IIllnes the ~~vers' fo be placed in an op~rating system? 

• > ~ 0 E· cJ0U-t CM \- -r \~~ - vV ~\ c.<. \- {V~f l (elL ll1 .. Ut (~ ~tr"'t \,-a,.,.(.,,~ tM 

Who i,nit~ally sets the clock word ~n the physical device table~ _". Q.,~f~~· 
.0 \ H~y)O~-nL \1'<'l~.x" L,U~:He..O ~. \ ~ ~eA ~ \ '1)\ ha ~ov 'f>O(\-l.P 1''1 o/, d C\v-t., 

What is the purpose of the MAKEQ routine? 
MttV<o.s. ~ ~ u ~\\-S \~ (~ . 
~at is the function of the complete re~uest r~utine? .' ~\r- -1 ( J 

1~('L .. h.,~p l Y'\(~ , c..QQG(,0.1 J..J..c«j'1 .... o-jhc c:f2rDc.J~'-1 S~~cJ./\J?Q, C WC.L.1 Q /..t·f\. .--,u:.,. 1--0-,-,r--
Whnt is the :Lunqt.ion ~.~ ~he \~rst 2 words of Physical Device Table? . . 
SG;~ c.lu.Q.Q.-<...- ( .. t~_Q, \, u...i 1'..Q.AQ.. dJ..A,<..)-e,~ M ~t..Q.,cL (;Ct.''C- .<.,..11 ; Ltv(.,f (..,1--..;.....0 (:;x.J...vt:-
How does a driver know when he has transferred the desired number of words? 

uJ1:r2.l y\ E.c..C.OVL";;. l OJ~<'./'C.~iJ + -i..., 
When a 'short read' takes place, how can the programmer determine how many words 
were actually transferred? \ ~+-U)d-'I C'- C9( (-Gtt{'-/!5;" ~~~,e'\·!v+d.A./l"\.~ •. /I~-J-

4.G-~(l. t..t/c7·tc) ,,;iI'" ,(t~:.(/. '.I·.'.~tc,<.... ,./C~~ ;L. Itc,'t /(t (J • (, i ~ ",~, (.... v / 
Who notifies the pperatoo a device is down and what re'sp~mses ~ay the ~perator make? 
PrOSv o..e.+-. C'~C;..() I /~\(("..I.,\tLlLA... :::'/;i C~S)L\'-\/"\Ov\-\- c,;~.C~,)K..Cc... ,\,~.\) ~~ 

What two ways maya program be placed into execution? ~ __ l~ 
.-t n.fJk. . Ot-\ 

O·C/t"--C tU.A .. S .... L rr- Me ~(,(..u!;)e . \).D 
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MSOS TEST 

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

a. Dispatcher 
b. Read/Wri te Request Processor 
c. Common Interrupt Handler and Internal Interrupt Processor 

@ Common Interrupt Handler and Scheduler 

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

a. Dispatcher 
b. Read/Wri te Request Processor 

~ 
Common Interrupt Handler and Internal Interrupt Processor 
Common Interrupt Haridler and Scheduler 

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

a. Primary Scheduler calls 
b. Tim er calls 

(8) Secondary Scheduler calls 
d. all of the above 

4. 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 . 

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

a. 

® 
c. 
d. 

Prim ary Scheduler calls 
Timer calls 
Secondary Scheduler calls 
all of the above 

6. _How many entry points are there to the monitor: 

c. 

one 
two 
three 

d. sixty-nine 

7. All hardware interrupts enter via: 

a. 
b. 

the Interrupt Stack 
Request En try Processor 
Dispatcher 
the Interrupt Trap Region 
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8. The address of the dispatcher can always be found in memory location: 

a. 
b. 

$F4 
$FE 
$BB 
$EA 

9. How many threads may the standard Timer Package have pointing into the Scheduler 
Stack area: 

@ 
b. 

four 
three 

c. two 
d. one 

Note: Use the following example to answer questions 10-19. 

ASSEMBLY 
RTJ - ($F4) l 

MACHINE CODE 
54F4 

~ °-fOCYb 
ADC (COMPL) 
ADC 0 
NUM $18FB 
ADC (LENGTH) 
ADC BUFF 

10. What type of request is this: 

a. 
b. 

® 

READ 
WRITE 
FORMAT READ 
FORMAT WRITE 

11. What is the Request Priority: 

a. seven 
® four 

c. five 
d. three 

OC46 
8007 
0000 
18FB 
D213 
5800 

12. Number of words to be transfered: 

[

fa:) can be found in location $D213.~ -k 
Y. is illegal. 

c. is $D213 words. 0 ~ 
@ can be found in location $5213., \ t 0 \ 

D 3:;,.1, 
~ The completion address: 

a. is relative a)S absolute 
~. is an index into the Program Directory 
@ is an index into the System Directory 

e. non of the above. 
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14. The logical Wlit number: 

c. 
d. 

is four 
can be fOWld in location $FB . 
is eight 
is ASCII 

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. 
b. 
c. e 

$18FB 
$FB 
$05 l 
$F4 YY\OVl\ \-Or _ 

17. Which answer is true: 

a. this call is an indirect monitor call 
b this call is a FORMAT READ REQUEST 

?c;) this call is a direct monitor call 
Yo the mode of addressing is relative X\Q ~\- VY\.{A.d~ \ze.. )(.-\-

18. What will be the software priority when the completion address is entered: 

a. 
b. 

G? 
four 
five 
six 
seven 

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

a. 
b. 

~ 

zero 
one 
two 
eight 

20. One parameter may be passed when making a scheduler's call. How is this 
accomplished: 

c. 
d. 

through the Q-re gist er 
through the param eter list 
through the communications region 
through the I-register 
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, 21. Which type of request is used to request allocatable core: 

a. CORE 
® SPACE 

c. RELEASE 
d. GET FILE 

22. Which request is not available ~~t~rograms: 
~. ~/ a. CORE ------

~ SPACE 
c. TIMER 
d. SCHEDULER 

23. Which requests are available to protected programs only: 

a. SCHEDULER,TIMER,SPACE,RELEASE 
b. CORE, LOADER, GET FlLE, STATUS, EXIT 
c. READ, WRITE, FORMAT READ, FORMAT WRITE 

(!) SPACE,RELEASE 

24. The entry point to· the scheduler is: 

25. 

a. 
b. 

~ 

TC 
T4 
T9 
T12 

Which request is not re-entrant: 

a. SCHEDULER tP-.t O\-&~ iJ.A-L kuv,,/(eu\ ~ 'MOI\I 1--0 r 
~ ~~~S ,d,~k M \c.v\N~ \p~ JO'~ e'<L1C&W<J-\-

d. RELEASE 

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

a. 

© 
d. 

running priority 
Completion Priority 
Request Priori ty 
logical unit 

27. How many parameter words are required for a TIMER call: 

d. 

two 
three 
four 
six 
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J0 \.'\~ 
\. \ ~~\\r 1\ t\~ 

~0'V ~ 1Jf:'~ l 
2B. . If a TIMER call was just placed on the thread with the "u" field equal to one and the 

29. 

"t" field equal to 15, how long will it be before it will be removed: 

~ between 1.5 and 1.6 seconds 
~1l. 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 Soheduler: 

a. vincorrect request code (CLA'\v'Io\' <teA -~o s~rct(~(~0,\.... 
b. illegal address to transfer control to Y\ 0 'sc...( c.t tft", V\~ ~d ((>(3 (t ( c:1. d clUA.,/J . 

~ the thread word in the System Directory non zero 
'Cr:' all of the above 

How can a program determine the first address of core allocated following a SPACE 

request: --\~ d~I(U2A/\(L~ f) ')~ lJJ\rl.O \'Vl.c·'ld.L \P{~C(C;J ~ , _ 

a. in the word following the thread location in a SPACE request ~;\l.d,.VI v O}J,AA .. crt.? v\ ~{A IA-- ~ 
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$CBFE o all of the above 

31. What does the'monitor do to flag requests that have been rejec'ted: 

a. set the Q-register to -zero 
store a -zero in the thread 
sets bit =IF 15 of the Q-register to a one 
exits to the dispatcher 

,,,;::-::;;;:;;:-:--:-.,.._--...,,.,.\ 

How many parameter words are required for/~, SPACE r~~uest: 
\. ) 

a. four ... , ..... ----.-. ..--/ 

@ five 
c. six 
d. two 

33. Which of the following tables is associated with threading: 

c. 
d. 

LOG2 
Interrupt Trap 
Interrupt Stack 
Volatile Storage 

34. Whi~h of the following is push down-pop up stack: 

a. 
b. 

~ 

LOG2 
Interrupt Trap 
Volatile Storage 
driver 

14-8 



o 

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

a. 
b. 

MONI 
Scheduler 
Program Direc tory 
Communications Area 

36. How many words are required for each entry in the Scheduler Stack: 

a. 

$. 
d. 

three 
four 
five 
variable 

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

a. 
b. 

$. 
three 
four 
five 
variable 

,.. 
38. How many words are required for each entry in Volatile Storage: 

a. nine 
b. four 

five 
variable but at least three 

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

a. two ---
~ 

four ~(P<--
six 
eight ---

40. Which table is used to make a device down: 

Physical Device Table 
LOGl 
LOG2 
LOGlA 

41. Which table contains the addresses of all Physical Device Tables: 

a. 
b. 

CV 
LOGl 
LOG2 
LOGlA 
BUFFER 
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42. The waiting list to use a logical unit is the: 

0J c. 
d. 

LOGI table 
LOG2 table 
LOGIA table 
WAIT table 

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

a. LOG 1 table 
b. LOG lA table 
c. BUFFER table 6 Physical Device Table 

44. Which table alIO~~rOgrams the use of certain reentrc:mt protected 
routines: ~/ 

a. Physical Device Tables 
@ Table of Presets 

c. Entry Point Table 
d. Program Directory 

45. Devices are marked as busy by the: 

fa) 
b. 
c. 
d. 

Physical Device Tables 
LOG2 table 
LOGI table 
LOGIA table 

46. The current running priority is saved in the: 

a. Physical Device Table 
h. Dispatcher 
c. Interrupt Trap Region C9 Communications Region P fL l V L 
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