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Conventions and abreviations

Throughout this document a number of conventions and

abreviations is used. We list them below.

Conventions.

1. Arrays are indexed from @ upward. An entry is denoted as NAME[I],
where NAME indicates the array and I the index.
2. Valid pointers never point at 000@8. This value thus may be used
as nil. It indicates the end of queues, free entries etc.
3. All names in this document that correspond to symbolic names in
the listing of MC8 are denoted in capitals.
4. In the description of monitor commands and pseudo instructions
changes in registers are indicated with a "becomes"-sign ( := ).
Abreviations.
abr meaning section description
ac accumulator 12-bit processor register.
argl argument 1 first argument of monitor
command.
arg2 argument 2 second argument of monitor
command.
config configuration
dfr datafield register 3-bit processor register.
points at the current
datafield.
fcchain free core chain 1.8.3 list of free core junks used
by the page allocator.
fldtab fieldtable 1.4.3 table holding information
on virtual fields.
ifr instructionfield 3-bit processor register.
register points at the current
instructionfield.
intreq interrupt request 1.5
intslot interrupt slot 1.5.2 5 consecutive locations in
the skipchain corresponding to
one peripheral device.
mg multiplier quotient 12~-bit processor register.
msptr message pointer 1.2 pointer to word2 (first
information word) of a
message.
pc program counter 12-bit processor register.

points at the next program
instruction.
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0. Introduction

When near the end of 1975 we started at the design of a text
anipulation sytem for the D.E.C. PDP-8 computer (small but cheap)
1, we were faced with the problem of choosing an operating system to
ase our system on. We plan a system [l] to which about 8 terminals
an be connected. These terminals are to be used to type in or edit a
ext, or to control a more complicated text manipulation program,
uch as a formatter, a neatener, an indexing program or the like,
hat works on an interactive base. So we needed an operating system
ble to execute several fairly large programs in paralel *2 and in
hich a growing library of utility tasks could be made available to
ach user.

The system that best met these requirements was MULTI8 [2]. Its
ain restrictions were:

. Only a limited number of tasks (about 64) could be kept in its
task library. Moreover, the support of each terminal in MULTIS
took 5 tasks.

. The total amount of core in use by active tasks cannot exceed
the actual coresize. it is nice to get around this restriction,
as 1n fact tasks are executed one after another. The restriction
may lead to cumbersome swapping of program overlays and buffers.

emedying these restrictions seemed quite complicated. Therefore we

hose the challenging solution of writing our own operating system.

ULTICORE 8 (abreviated to MC8) is the result.

In developing MC8 great advantage was taken from our knowledge
f the systems MULTI8 [2] and RTS8 [3]. A number of concepts was
opied without change. Important new concepts are:

. The possibility of adding and removing families of tasks at run
time.

The MC8 system can handle only 128 tasks at a time, but these
tasks may be drawn from a large task library on disk. In the

current task library 21 families of upto 31 tasks each may be
stored.

*]1 For those not familiar with the PDP-8 the
most important features are listed in [7].

*2 The PDP-8 cannot actually execute tasks
in paralel. By paralel we mean that tasks are
worked upon for a while, one after another, so
that to the terminal user it seems to occur
simultaneously.




The implementation of a virtual memory.

The total amount of core that may be accessed by active tasks is
256k. Each time a field (4k) of this core is actually accessed,
the system swaps that field in one of the actual corefields.

The highly formalised intertask communication.
This enables tasks to wait for multiple conditions. I.e., a task
may set itself to wait for several conditions at a time. It will
be continued as soon as one of these conditions is fulfilled. For
example, a task may send messages to other tasks and subsequently
wait for the first message that is reported.

MC8 can be run on a PDP-8/1, PDP-8/E or PDP-8/A computer. It
jluires at least 16k core, a fast background storage and a clock.

» coreresident portion of the system (called the monitor) occupies
)wut 2k core memory allocated in field B. The rest of this field is
'd by the availlist system. In other fields taskcode and buffers

v allocated.

In appendix A a first version of the MC8 monitor is listed., It
‘ludes the interrupt section, the scheduler, the storage allocator,
v virtual core manager, the monitor command section, the availlist
item and a number of socalled monitor tasks, such as the
ikdriver, the timer, the swaptask, the taskfetcher and the
.etask.

Upon this groundlevel, the monitor of MC8, a higher level must
built containing a file system, a terminal section, device drivers
'« This document only deals with the MC8 monitor, which is to be a
:xible base for more complicated systems.

The smallness of the PDP-8 is a serious constraint. To some
ent this is reflected in a loss of modularity and locality.
letimes this constraint forced the use of bad or slow algorithms in
our of better or faster ones that require more core (e.g., the
p strategy for the virtual core). The most eyestriking drawbacks
the system are the lack of intertask protection and the
sibility of uncontrolled resource consumption.

Our first experience with the performance of the system is
ouraging, as may be seen from the system bulletin in appendix D.

pter 1 discusses the important features of the MC8 system.
chapter 2 a number of miscelaneous remarks will be made on the
formance of the system and how to use it.

monitor as a whole is listed in appendix A and some examples of
ks are given in appendices C and D.
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3 Zerorequestbit. If set, that task needs the
"one-task-only" part of page @ of the field in which it is
run (see sec. 1.7.2).

5 Coreresidentbit. If set, the task must run in a
coreresident field (see sec. 1.4.5).

7-11 Length of taskcode in pages.
he contents of wordl and the blocknumber of the taskcode on disk may
e found in the directory of the task library.

Its entry in the stl is a key to all information on a task in
he system. This may be seen from the following scheme of operation.
hen a task is loaded, first a free entry in the stl is searched,
esignating the st#. The entry is filled from the directory of the
ask library. In word@ the blocknumber of taskcode on disk is
enoted. Blocknumbers must be in the range 1l<=blocknumber<=2047, that
S a positive integer in the PDP-8. From the fact that wordd is >8
he system concludes that the taskcode is still on disk and the
‘tatus of the task is initial. The latter implies that the task is
ot runnable, but waiting for a message. As soon as a message is sent
o0 the task, a task controlblock (tcb) is requested. In the tcb the
‘tatus of the task will be kept. The system prefills the tcb with
nitial values (see sec. 1.1.3). A pointer to the tcb is stored in
iordd of the entry of the stl. A tcb is a blocklet of core, allocated
n field @, the monitor field, at addresses >=2048. Consequently the
ontents of wordd is now negative. This is the common situation.
lormal message-receive procedures can now be executed.

The use of a positive blocknumber in word® must be viewed as
)ure optimisation. Instead of denoting the blocknumber in word#, we
\ight have attached a tcb to the task immediately when it was loaded.
'he blocknumber is denoted in tcb[15]. Many tasks are loaded into the
;ystem just to be addressable for other tasks. They provide functions
hat are rarely used, such as error recovery. Attaching a tcb to such
-asks would cost a lot of scarce core in field @. A positive value in
jordd is perfectly equivalent to the situation that a tcb holding
.nitial values is attached to the task.

When a task has completed its function it executes the EXIT
rommand. This indicates that the task returns to its initial
situation. Its code is erased from core and its tcb is returned. The
ilisk blocknumber is rewritten in wordd of the entry in the stl.

A task is unloaded as follows:

'irst the task is reset to the initial situation. The only rudiment
of the task in the system is now its entry in the stl.

lext this entry is marked as free by clearing wordP. The task looses
its st#, which makes it unidentifiable. It vanished from the

system.




1.1.3 The task controlblock (tcb)

A task controlblock (tcb) is a blocklet of 16 consecuti
cations of core, allocated in field 0. When the status of
t initial, a tcb is attached to it. During execution the s
task is loaded into the hardware registers. It is restored
> when the task is interrupted or waiting for some event.
2 tcb also holds information for the claim mechanism, the
nmmunication, the scheduler and the taskfetcher.
yout of the tcb:
rd bit meaning

Claim word.

Bit 1-11 of the tcbptr of the task that last sent
message to this task. Used to accept a sequence o
messages from one task.

POP0 means: ready to accept a message from any ta
sec. 1.2.1).

Head of receivequeue (see sec. 1.2).
Messagepointer of waited report.

Used only when the task waits for a report.

0VPP indicates that any report will be accepted (
sec. 1.2).

Head of reportqueue (see sec. 1.2).

8-3 Waitbits. When set they indicate a condition for

task is waiting.

0 Wait for report.

1 Wait for message.

2 Wait for timeout.

3 Wait for code swap in (see sec. 1.3.3).
7-10 Task s priority (see sec. 1.3).

11 Stoppedbit (see sec. 1.3.2).

Runnable task: link in runqueue (see sec. 1.3).
nonrunnable task: pointer to timeoutnode, if any
sec, 1.9.6).

[} Ondiskbit. When set, taskcode is still on disk.

1 Set when task is reentrant.

5-11 Static tasknumber.

0 Virtual instructionfield.

Number of the virtual memoryfield in which the ta

stored.

6-~11 Virtual datafield (see sec. 1.4.2).
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» monitor commands that have to
icussed below.

iMS
d a message to a task.
'l: st# of receivertask.
2: msptr of message to be sent.
.ions: NONREP, DFPARM.
A. Bit 1-11 of the tcbptr of
message.
B. Bit@ of word@ of the mess
(nonreport) option was sp

C. If the receiver is waitin

Cl. the message is "received"
else

C2. the message is attached t
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P

.t for a report.

i1: msptr of waited report.

:ions: TIMEOUT, SWAPOUT.
First the reportqueue is chec
was already reported.
If so, the message is deleted
is denoted in the task’s ac (
wait!).
If not, the msptr is copied 1
wait with tcb[4] bit# set.
If the argument =0000, any me
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report a message.
Argl: msptr of reported message.

NTMS
Nait

A. If bit0 of word@ of the message =0, then the message is
returned to the availlist system (nonreport option).

B. Else the tcbptr of the sender was denoted in the message.

C. 1If the sender was waiting for this report, the msptr is
stored in its ac and the sender is reactivated (runnable
again). Else the message is attached to the reportqueue of
the sender.

for a message.

Options: KEEP, TIMEOUT, SWAPOUT.

A, If the KEEP option is not specified, the claim word of the
task (tcb[#]) is cleared.

B. The receivequeue is inspected to see if an appropriate
message is present.
A message is appropriate if the tcbptr of its sender
(message[0] bitl=11l) agrees with the claim word of the task.
If nothing is indicated in the claim word (tcb[0]=0000), any
message is appropriate.

C. If an appropriate message is present, then

Cl. this message is deleted from the receivequeue and the task
"receives" the message (the task is not actually set to
wait!)
else

C2. The task is set to wait with tcb[4] bitl set.

For the meaning of the TIMEOUT and SWAPOUT options see below.

HKRPQ
Check reportqgueue.
Argl: msptr of waited report.

This command is almost identical to WIRP. However, the task is
not actually set to wait. If no appropriate report is found in
the queue, the task is continued with ac=@. (Remember, that ac
held the msptr if a report could be found.)

“HKRCQ
_heck receivequeue.
Jptions: KEEP.

This command is almost identical to WTMS. However, the task is
not actually set to wait. If no appropriate message can be found
in the queue, the task is continued with ac=0. (Remember, that
ac held the msptr if an appropriate message was found.)




-14-

narks.

"receiving" a message is accomplished in two steps:

rst the tcbptr of the sender of the message is copied into tcb[9]
of the receivertask. The task is now claimed by the task that
sent the message, and will remain so until it executes a WTMS
command without specifying the KEEP option.

tt the msptr is stored in the task’s ac.

The DFPARM option is a very ugly feature. It can be used to pass
fieldnumber in the message. As we pass the actual fieldnumber, this
nber might change before the receiveertask actually uses this
nber. This is prevented by locking the field whose number is passed
2e sec. 1.4.4).
> option was added to facilitate communication with the system
skdriver (see sec. 1.9.2).

In word@ of a message and in tcb([8] bitl-11 of the tcbptr are
2ad to identify the sendertask. This is indeed allowed, as by
wention tcbptr s are always negative integers. Hence bit@# of a
>ptr is always set, and bitl-1l1 are sufficient to identify the tcb.

When a task sets itself to wait, it may always specify the
Y{EOUT and/or the SWAPOUT option.

:cifying the TIMEOUT option (see sec. 1.9.6) guarantees that the

5k will be reactivated after some delay, even if the other
itcondition(s) (e.g., wait for report) are not fulfilled. The task
( detect this and take appropriate action.

a task expects that it will be waiting for quite a long time

»g., several seconds) and if no important variables are stored in

5 code, it may specify the SWAPOUT option. If the task is actually
: to wait, its code is erased from core. As soon as the task is
mnable again, a fresh copy of its code is swapped in from disk. The
> of the task is kept however, so that its registers are preserved.
> also sec. 1.9.4.

1.2.1 Claiming tasks

In MC8 several processes may run simultaneously. A "proces" is
intuitive concept, which we are not going to define here. In this
>tion we shall describe the way in whicch tasks are claimed in MCS8.

When someone wants a job to be done under control of the MCS8
stem, a task is started that executes the job (termed maintask in
.S section). In simple cases this task just does what is needed
:hout communicating with other tasks and finally executes the EXIT
mmand.

A more complicated situation arises when the maintask wishes to
.egate part of the work to other tasks (termed subtasks in this
:tion) . The maintask will send messages to subtasks in order to set
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hem to work. If the maintask needs only one message to specify
he subtask what it wants to be done, no problems arise. If howe
equence of messages is sent to a given subtask, messages from o©
asks must be prevented from interspersing in this sequence. We
hat the maintask must "claim"” the subtask.

In fact a task is claimed each time it receives a message.
sually this claim terminates when the next WIMS command is exec
hus being invisible to the task. When the KEEP option is specif
ogether with the WTMS command, the claim is not terminated and
he subtask will only accept messages from the task that sent th
ormer message. :

Claiming is accomplished by writing bitl-11 of the tcbptr o
ender into tcb[@] of the receiver. When a claimable subtask is
tarted, it starts processing messages, specifying the KEEP opti
ach WTMS command. When it recognises the last message of a sequ
t omits the KEEP option from the next WTMS command, thus enabli
ther tasks to send messages to it.

1.3 The scheduler

Tasks in the MC8 system either are runnable or are waiting
ome or several conditions to be fulfilled. Each time the schedu
s activated, it selects one of the runnable tasks and executes
unchecks (see sec. 1.3.3). If one of this checks fails another
s selected. Else the status of the task is loaded into the hard
egisters and the execution of its code is started up.

To each task a priority in the range 0<=priority<=1¢ (octal
ttached. This priority is determined at assembly time. The only
f priority 10 is the idletask. System tasks and protect tasks h
riorities in the range 1l<=priority<=7. Priority @ is preserved
ome monitor tasks.
he use of these priorities is opposite to the common interpreta
hat is, tasks of lower priority are run first.

Runnable tasks are organised in priority runqueues. Each
riority has its own rungueue. The rungqueues are threaded throug
ask controlblocks (tcb[5]) of the runnable tasks.

wWhen the scheduler is activated, it selects the first task
he priority ©® runqueue., If this queue is empty (no tasks of pri

are runnable), it selects the first task of the priority 1
ungueue. If that queue is empty too, the priority 2 rungueue is
aspected etc. If all other runqueues are empty, the idletask, t
irst and only task in the priority 14 runqueue, is selected. Th
iletask is never set to wait and accesses only field 0, so that
anchecks cannot fail. This guarantees that the scheduler can al
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nd start a runnable task.

tconditions expire as a conseguence of a h
aiting for some deviceflag) or as a conseq
n of a monitor command (tasks waiting for
sk) *1. So during the execution of monitor
hardware interrupts, tasks may be added t
e the scheduler is activated at the end of
and after the execution of a monitor comma
tasks having a lower priority than the ta
have become runnable, these tasks are sel
e monitor commands cause the task that exe
currently running) to be set to wait. The
r after such a command will select the nex

.1l The routines OURUNQ and INRUNQ

ks are set to wait by calling the routine

takes a pointer to the tcb of the task and
itions or the stoppedcondition as paramete
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PRIO. Each time an empty queue is found HPRIO is incremented.
Note: If a monitor command sets the current task to wait,
cheduling is required independant of the value of SCDREQ. In that

ase the scheduler is activated without testing SCDREQ.

1.3.2 The monitor commands STOP and RESUME

Generally speaking it is undesirable that tasks block and
.nblock each others execution. A proper synchronisation of tasks is
.ased on message exchange. To cope with casualties the STOP command
s introduced.

Taskl blocks the execution of task2 by executing the STOP
ommand with proper argument. The following occurs:

f task2 was runnable (no waitbits nor the stoppedbit set in tcb(4]),
WRUNQ is called specifying the stopppedcondition.

f task2 was already set to wait, the stoppedbit is turned on in
cb[4].

s long as the stoppedbit is set in tcb[4], task2 won 't be reinserte
n its rungqueue (see above), though one of the waitconditions may
xpire. So the execution of task2 is effectively blocked.

To remove the stoppedbit from tcb[4] some task must execute the
.ESUME command specifying task2. The monitor removes the stoppedbit
rom tcb[4], erasing the stoppedcondition. If no waitbits are set in
cb[4], INRUNQ is called to reinsert task2 in its runqueue. If the
toppedbit was not set at all, the RESUME command has no effect.

Note: a siide effect of stopping a task is, that it is removed
ut of the timeoutqueue (see sec. 1.9.6) if it was in. So any timeou
s terminated when the task is resumed.

1.3.3 The runchecks.

Before the scheduler can start up the execution of the runnable
ask it has selected, two additional checks, the runchecks, must be
.ade. These are discussed below.

. Runcheckl: the taskcode must be in core.

f this check fails, the task is set to wait with tcb[4] bit3 (wait
or code swap in) set. A message is sent to the taskfetcher
pecifying that this task must be swapped in.

S the task is now removed from the rungqueue, subsequent scheduling
'ill select some other task. Eventually the taskfetcher will swap in
he code and make the task runnable again.
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2. Runcheck2: the fields accessed by the tas
core.

If this check fails, the scheduler issues a
field, if possible (see sec. 1.4.6). Then it
important task as if the previous one was no
Special care is taken for reentrant tasks (s
the field will be swapped in the actual core
then select and start up the task that was s
sec. 1.4.6).

1.4 The virtual core

In the MC8 system a virtual core of upt
of 4k words) is implemented in an actual cor
fields). The number of virtual fields is set
VIRMAX, @6<=VIRMAX<=63. The number of actual
the config parameter ACTMAX.

To each virtual field an entry in the "
corresponds. From the contents of the fldtab
wether a virtual field is in the actual core
actual field it is. To each actual field an
corresponds. Which virtual field is in a giv
denoted in the coremap. An actual field alwa
field.

To each virtual field an area on the sy
corresponds. When the virtual field is not i
contents is stored there,
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, that wraps around in the range @<=VFNEXT<=ACTMAX. VFNEXT 1is
ged between two calls. The procedure LOCKED checks wether the
1 field, that is stored in the actual field indicated by
, 1s "locked". If so, that virtual field must remain in core
ec. 1.4.4). VFLESS fails if all fields are locked.
s the algorithm stated in ALGOL 68:
ACTMAX =#highest actual field#,
MAX] “INT® COREMAP :=#some initial settingi,
VFNEXT:=4d,
LOCKED =("INT" I) ‘BOOL:
irtual field stored in actual field I is locked#;
VFLESS =('REF”° “INT  ACTFLD) "BOOL”:
INT® I:=-1, "BOOL’° FOUND :="FALSE;
WHILE®~ (I+:=1) <=ACTMAX “AND ~ 'NOT  FOUND
DO’ VFNEXT:=(VFNEXT+1) “MOD ~ (ACTMAX+1);
“IF° FOUND:='NOT  LOCKED (VFNEXT)
“THEN ~ ACTFLD:=VFNEXT
F1°
DD';
UND)
his algorithm seems quite reasonable. It guarantees that the
1 fields most used are in the actual core most of the time. A
antage is, that if a task accesses more fields, say FA and FB,
A is perhaps swapped out in order to swap in FB, which is
s. This objection can easily be removed at the cost of some
n field 0.

.4.2 Datafield and instructionfiled

rograms in the PDP-8 have access to two memoryfields: the

eld and the instructionfield. These fields are accessed via two
registers, the datafieldregister (dfr) and the
ctionfieldregister (ifr). The instructions of a program are
fetched from the instructionfield. Special instructions are

ed to change the contents of these registers. CDF changes the
ts of the dfr and CIF changes the contents of the ifr.

ust like normal programs tasks have access to two fields: the

1 datafield and the virtual instructionfield. Before the

ion of a task is started or resumed, the scheduler loads the

d ifr with the actual fields in which the corresponding virtual
reside. If this is impossible because one of these fields is
the actual core, runcheck2 fails and appropriate action is
(see sec. 1.3.3). Changing the virtual fields that a task may
is slightly more complicated as it is for ordinary programs.
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when designing MC8 we made the decision, that the code of a task
suld fit in (and is always stored in) one memoryfield (see
. 1.1.1). This implies that the instructions of a task are fetched
sm the same virtual field as long as its code is stored in the
rtual core. Changing the virtual, and hence the actual
structionfield is thus unnecessary and forbidden.

Changing the virtual datafield may be useful, for instance to
sess buffers in fields different from the virtual instructionfield.

fact, experience shows that large programs and programs requiring
rge buffers fairly often use the CDF instruction. Before a task can
ange the contents of the dfr, it has to find out in which actual
21d the desired virtual field resides, if it even is in the actual
re. This means that the task has to inspect system tables, which is
advisable. Moreover, the task might be interrupted halfway its
sestigations and the system tables might be changed by the time it
resumed.

The simplest alternative is to introduce a monitor command to
ange the datafield of a task and let the monitor do what is needed.
tivating the full mechanism of a monitor command each time a task
n1ts to change its datafield, would however be to inefficient. To
tain an easy to use and efficient implementation we introduced 3
sudo instructions and 1 related monitor command. The table below
ves the time estimates for each pseudo instruction compared to the
ne that the execution of the actual CDF instruction takes.
eudo ins time estimate

FCUR 5
CDF 6
DF 28

The effect of the pseudo instructions.

FCUR Sets the datafield equal to the instructionfield.

DF Takes the contents of the next location as an argument,
holding the number of the desired virtual field. If this field
is in the actual core, the dfr is set to the corresponding
actual field. Otherwise runcheck2 fails. An emergency escape
(see sec., 1.7.7) is then used and similar action as described
in sec. 1.3.3 1is taken.

CDF Sets the datafield to the "regquested" (see below) virtual
field. Each first time this pseudo instruction is encountered
after start or restart of the task’s execution, a check
similar to that described for VCDF is made. If it succeeds one
extra side effect occurs: the routine implementing this pseudo
instruction is patched with a "hard" CDF instruction to the
correct actual field. Subsecuent calls on this routine will
cause the correct CDF instruction to be executed immediately
without any check. The patch is removed when the task is
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interrupted or executes a monitor command. This makes the
VRCDF pseudo instruction extremely powerful in cases where a
burst of CDF’s to the same virtual field occurs.

virtual field is "requested" by executing the monitor command
. The desired virtual field is indicated in the rightmost 6

f the ac. It is denoted in tcb[14] bit6-11.

one of the above pseudo instructions touches the ac, link etc.
er does the actual CDF instruction).

special remark need be made for changing the datafield to

1 field 6. This can be achieved by executing a "hard" CDF-9
ction, as virtual field ¢ is always present in actual field 0.
wishing to access information stored in messages may benefit
his.

nother related pseudo instruction need be mentioned here. The
seudo instruction clears the ac and stores the number of the
t virtual datafield in bit6-11 of the ac. It is more or less
lent to the hardware RDF instruction.

.4.3 Fieldtable and coremap

nformation on each virtual field is stored in the fieldtable
b). Each field has a l-word entry in this table:
it meaning
1l: Field in actual core.
: Field on disk.
Set if the field is in the actual core.
1: whole field used for datastorage.
¥: Otherwise.
1: One-task-only part of this field is used (see
sec. 1.7.2).
B: Otherwise.
Set if field in the actual core.
Coreresidentbit (see sec. 1.4.5).
-8 Indicate the actual field in which the field is stored.
Undefined if field on disk.
Moninbit. Set if and only if a copy of the general page 0
is present in the field (see sec. 1.7.8).

G Datapresentbit. Used to optimise swapping (see
sec. 1.9.2).
1 l: Field is in use (code or data may be stored in it).

g: Field is free.
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To some extent the coremap can be viewed as a cross reference
ble for fldtab. Each actual field has a l1-word entry in the
remap: :

bit meaning

1-5 Lockcount. Counts to 31 locks (see sec. 1.4.4).

6-11 Virtual field that currently resides in this actual field.

1.4.4 Locking and unlocking fields

Sometimes it is desirable (or even necessary) to insure that a
rtual field remains present in the actual core for a shorter or
nger period. Asserting this is termed "locking" a field. The
posite is termed "unlocking". To prevent fields from being swapped
t of the actual core the procedure LOCKED in the paging algorithm
ee sec. 1.4.1) checks the lockcount (see sec. 1.4.3) of the field
at is about to be swapped out. If the lockcount is nonzero, this
eld will not be swapped out and an other field will be tried.

We list a few "lockconditions" (reasons to lock a field in
re):

Tasks are allocated in the field, that are activated so often

that it is preferable to have them permanently in core.

Field ¢, containing the coreresident portion of the system, must

remain in core.

I/0 processes may access a field so often that it is undesirable

(or, in case of real time restrictions, impossible) to swap it

out.

Swapping out a field while a databreakproces accesses it, causes

serious errors.

Fields containing routines connected to an interruptslot must

remain in core (see sec. 1.5.4).

Lockconditions may overlap one another. Therefore the
ckconditions that apply to a given field are counted in the
ckcount. When a lockcondition is initiated, the field is locked,
ich is equivalent to incrementing its lockcount. When a
ckcondition terminates, the field is unlocked, which is equivalent

decrementing its lockcount. The field can be swapped out again, as
on as its lockcount is reset to .

Locking for conditions A and B is automatically performed by the
nitor. Locking for other conditions must be treated by the tasks
at give rise to these conditions.

The monitor command LOCK locks the datafield of the task that
ecutes the command in core. Note: that this field is indeed in the
tual core, as otherwise runcheck2 would have failed, and hence the
sk would not have been executed.
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unlocks the datafield of the task

ly field in use by the system. All
olds the coreresident portion of the
ield 0. As the space occupied by the
as free, field # will never be

he actual core as long as MC8 is

uffers must be allocated in the
done in one of the fields that is

to select one of the free fields.
free; bitll of its entry in fldtab is
eresident condition may be specified.
) will be set in the entry in fldtab.
swapped in, the coreresidentbit is
1d is locked.

r when a task executes the EXIT
option, the space occupied by such a
sidered as free again. If in this way
ain, it is "returned". That is, FRFLD
virtual field number as parameter.
eld was set, the field is first
nd 11 of the entry in fldtab are
ee.

t of swaprequests (swregs) is closely

of the scheduler. On one hand the

k2, can issue a swreg. On the other
treated heavily depends on the

ne scheduler. The order in which

wapped in the actual core severely

e system.

t two fields at a time: the

ld. Both these fields must be in the

cuted. Here follows the easy way to
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iple field swap scheme. _

Assume some task, say Tl, wants to access a field that is not in
» actual core. The scheduler will detect this and issue a field
ip. Next it waits until the field swap is completed (about 0.15
ronds) and then starts up the execution of T1.

This scheme has the disadvantage that the system wastes time
'ing field swaps. Probably other tasks could have been executed
it access fields that do reside in the actual core.

e concise scheme of field swaps.

The next scheme removes the disadvantage mentioned above, but it
:roduces great danger for deadlocks.
:n the scheduler selects a task whose fields are not in the actual
‘e, it appends a swreqg to a queue. Next it continues inspecting
1queues, adding swregs to the queue as required. Finally it hits on
:ask that can be executed. This certainly happens as the idletask
resses only field 0, which is locked in core.
ralel to this proces of task selection and task execution an other
)ces, the swapper, eats nodes from the swreg queue and performs the
jicated field swaps. Each time the swapper completes a field swap,
interrupts the task currently in execution and sets the
1edulerequestflag. The scheduler now reinspects all rungqueues and
>bably starts up the task that caused the field swap just
apleted.

The example below demonstrates the danger for deadlocks.
sume there are 4 virtual fields: VF@, VF1l, VF2 and VF3. The actual
e has 3 fields initially containing VF@ (locked), VF2 and VF3.
art from the idletask there are two runnable tasks T1l, accessing
L and VF3, and T2, accessing VF2 and VF3. In the sequel we indicate
swreq by first denoting the field to be swapped out and next the
21d to be swapped in. When the scheduler is activated, the
llowing might occur.

Select T1.

Swreg VF2-VF1l to gueue.

Select T2.

Swreq VF1-VF2 to queue.

Select idletask.
te: Of course tasks are not allowed to access fields that are
Lfway being swapped in or out. As soon as the first field swap is
npleted, Tl will be reselected. Although its fields are now in
re, it cannot be started up, as the next field swap (which is about
be performed by the swapper) will swap out VF1l again. Hence step A
retaken and so forth.

This is the very reason why organising swregs in a queue is a
i principle. Things go better when we restrict the length of the
2ue to 1. This is effectively done in the MC8 system.
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‘ield swap scheme of MCS8.

‘e The scheduler selects a runnable task.

P If both its fields are in the actual core, the task is executed,
otherwise step C is taken.

Lo If a swreq is still pending then goto step E.

le Issue a swreq, eventually starting the swapper.

‘e Schedule the next important task and goto B.

lhen the field swap is completed, all rungqueues are reinspected,

ffectively retaking step A. Probably the task that caused the swreq,

ay Tl, will now be executed. It can however occur, that a task, say

'2, of a lower priority than T1 has become runnable. T2 is more

mportant than Tl and thus will be selected first. If its fields are

ot in the actual core, the sceduler might issue a swreq such, that

he fields of T1 are swapped out again. This tedious event can happen

epeatedly, but ultimately the task that caused the swreq must have

wiority #. This task will certainly be executed at the completion of

.he swreq.

wummarising it turns out, that in this scheme field swaps may be done

n a very unlucky order, but tasks of a lower priority will always

et their jobs done. This is reasonable in a priority scheme.

ietailed description of the MC8 field swap scheme.

At the selection of a task or at the execution of one of the
hange-datafield pseudo instructions (step A) the routine FCHEX is
alled to check wether the desired field is in the actual core (step
). If it is, the execution of the task is started up or continued
espectively. Otherwise if no swreq is pending (step C) a swreq is
ssued (step D). This is achieved by sending a special message, the
wapmessage, to the system diskdriver. In this message the field to
e swapped out (determined by calling VFLESS) and the field to be
wapped in (the desired field) are specified. Moreover, the
ondisk"condition of the field to be swapped out is set, to prevent
ubsequent access from other tasks, and the swregpendflag is set.

Now the scheduler can continue operating. Sooner or later
perhaps immediately) the system diskdriver will be scheduled and
ccept the swapmessage. This certainly occurs as the system
iskdriver has priority @ and never waits for other tasks. It just
ccepts a message, executes the indicated transfer and waits for the
ext message.
hen the system diskdriver has accepted the swapmessage, it exchanges
he indicated virtual fields and reports the swapmessage. As word@ of
he swapmessage always holds the tcbptr of the swaptask, the message
S now reported to this task.

The swaptask is a nonterminating loop. It waits for the report
n the swapmessage, clears the "ondisk"condition of the field just
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in, updates its general page 0 (see sec. 1.7.8), clears the
ndflag and sets itself to wait again. Note: no swreg can be
til the swaptask has set itself to wait.

the swaptask has priority @, all rungueues will be
cted when it executes the WTRP command.

VFLESS fails no swreq is issued. This means, that, if all
are locked, no swregs are done. The idletask will probably be
up. Sooner or later a proces locking a field will terminate.
moment the runqueues are automatically reinspected from that
y downward. If this causes a swreg, everything is o.k.,

if it does not the system may remain in high priorities

some external event makes a priority @ task runnable. This
obably be the system timer started by the clock.

ltiple fieldswaps will occur if all fields but 1 are locked
ther the instructionfield nor the datafield of a selected task
he actual core. This is the bad situation in which the system
xchanging data- and instructionfield until one of the other
is unlocked. Therefore it is advisable to have at least 4
fields. Field 0 is always locked. Coreresident tasks can be
in field 1, which will then remain locked for quite a long

he remaining two actual fields are available for the normal
core mechanism.,

5 The interrupt section

2 interrupt mechanism of PDP-8 computers is rather poor.
external events (a flag raised by a peripheral device

ce) or internal events (executing I/0 instructions with the
e flipflop set) can cause an interruptrequest (intreq). To
ent a flag is connected. These flags are termed deviceflags
rflag respectively. (In the sequel we will mention only
lags, where both deviceflags and userflag may be meant.)

an intreg is always accompanied by setting a deviceflag.
ne devices can be "disabled". When a flag of such a device is
it does not cause an intreg. Devices that are not disabled
ned "enabled".

arise:

2g is pending if and only if at least one deviceflag of an
device is raised.

ean a program runs with the interruptsystem turned on (ION), an
is granted by an interrupt. The following occurs:
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rent values of ifr, dfr and the usermode f
in the socalled saveregister.’

ue of the pc is stored in location 0480 of
erruptsystem is turned off (IOF, deaf).

al part of the program, the interrupt sect
tion #9061 in field 8.

pt section has to find out which device ca
This is done by interrogating the devicefl
ed flag of an enabled device has been foun
ce is disabled to remove the intreg and th
ow the interrupted program can be resumed.

The MC8 interrupt section

trance of the interrupt section the status
pted program is temporarily saved.
pchain is rushed through to find a raised
device. Such a flag must be present.
flag is found, some device-service routine
either clears the flag or disables the de
cause side effects to communicate with tas
All device-service routines end with call
The location after the call either hoolds
ing that no message need be reported, or t
to be reported.
his call, the intreg will probably be remo
in however, as meanwhile flags of other en
e been raised. Some PDP-8 computers allow
terrupt request line" to see if another in
. If so, step 2 is repeated.
the interruptsystem can be turned on again
made either to resume the interrupted pro
e the scheduler in order to start up some
6.3).

The skipchain

ipchain is a piece of code, that is rushed
no jumps back). It is used to find a raise
ice. The skipchain is built of socalled in
sequences of 5 locations corresponding to
flag has its own intslot.

rst instruction of an intslot is a skipiot
ction if the corresponding flag is set. If

op are
a o, INTPC.
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rogate the next deviceflag, hence the seco
jmp .+4" to jump to the first instruction

remaining 3 locations of an intslot check

and, if so, either constitute or activate

tine. ‘

which intslots are arranged in the skipcha
deviceflags are tested) 1is very important
are priority arbitration. Moreover, a bad

use considerable (or even intolerable) ove
of a device causing many interrupts must n
of the skipchain. The same goes for a dev
) recuiring fast servicing. The order of t
ined at assembly time by the contents of t
A).

s and related monitor commands

of the first two locations of an intslot i
iot and a jump to the next intslot. The sk
d may be used to identify the intslot. The
ocations depends on the status of the corr
sabled) and of the way in which communicat
hed.

e states of an intslot and the monitor com
in these states are discussed below. All t
ted with the skipiot in ac to identify the
other devicedependant parameter that must
fied (FRINTR and CLINTR) is the cleariot.
truction to clear the deviceflag. If speci
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, their contents must exclusively be contr
. The access of different tasks to an ints
nised. In this first version no attempt is
cess. Tasks have to be decent! In future v
sk, the claimtask, is planned. Tasks then
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in the system is interested in the interru
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lot must be set to free. The only thing th
a device interrupts, is clearing its devic

€.,
this

e.g.

nfig

ady.
is
ents
ding
ith

lot
it

by
ust

to
ns
the

ed




-29-

The contents of the last three locations of the intslot is:
CLEARIOT /clear deviceflag :
JMS RPINTR /clears ac and no report.
@ /when called with zero argument.
'he monitor command FRINTR sets an intslot to frree.
rgl =cleariot.

isabled intslots.

If a device is disabled, the program must continue rushing
hrough the skipchain, even if it finds the corresponding deviceflag
et. This device did not cause the interrupt. Calling RPINTR when the
rogram reaches the intslot of a disabled device would prevent proper
evice servicing and hang up the system.

The third instruction of a disabled intslot is "jmp .+3", that
s a jump to the next intslot.

The DISINTR command sets the intslot to disabled. It uses no
rguments.

laimed intslots.

The choice of the name "claimed" is somewhat misleading. When an
ntslot is claimed, a message is attached to it, that is reported
ach time the corresponding device interrupts. The task that attached
he message to the intslot may recognise the interrupts by inspecting
ts reportqueue. It may wait for the interrupt by executing the WTRP
ommand (see sec. 1.2). This is the common way of synchronisation
etween a task and a peripheral.

The contents of the three last locations of a claimed intslot
S:

CLEARIOT /clear flag, possibly read status
JMS RPINTR /store status in message and report it
mmmm /msptr of message to be reported

he routine RPINTR fetches the msptr, reports the message and jumps
o FSTEXT. If no msptr is present (free intslot), control is
mnediately sent to FSTEXT. FSTEXT is the spot where we are about to
eave the interrupt section (sec. 1.5.1 step 4).
The command CLINTR attaches a message to the intslot.
rgl =cleariot,
rgz =msptr.
The communication and synchronisation using a claimed intslot
ight go as follows:
. Recuest a message (MSREQ pseudo instruction).
. Execute the CLINTR command, specifying the desired device, the
desired cleariot and the msptr.
. Activate the device, using device dependant code.
The device is now busy and will interrupt when it is ready to
receive new directives.
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The task may continue to run, executing
time to time (polling) to see wether the
interrupted, or it may execute the WTRP
interrupt occurs.

When the device interrupts, the cleariot
reading a status in ac, ac is stored in
message is reported.

ample. Communication with a keyboard.

KCC /clear keyboardflag
IAC;KIE;CLA /enable device
MSREQ /request message
DCA MSP /store in arg2

TAD MSP /fetch msptr again
DCA MSP1 /store for future use
TAD (KSF /skipiot in ac

CALL;CLINTR /execute CLINTR command
KRB /argl =cleariot

P, b /msptr is stored here

D, ¢ /entry of read char routin
CALL;WTRP /wait for report

Pl1, b /argl =msptr
Cla /remove msptr from ac
CDF o
TAD I MSP1 /fetch char from message
CDFCUR
JMP I KRD

nnected intslots.

A more concise communication between a
established by connecting a routine to th
principle this routine is called each tim

vice interrupts. The routine must be store

The contents of the last three location

CIF CDF FLD /ifr and dfr to field of r

JMS I .+1 /subroutine call

SSss /pointer to subroutine ent

The CHRINTR command connects an intslot

Jl =pointer to routine entrypoint.

32 =msptr.

r =field in which the routine resides,

e message whose ptr was passed in arg2 may
utine to report to the task. If no such me
=3,

From the instructions listed above it i
called not only when the device interrupt

HKRPQ command from
ce has already
nd to wait until the

Xecuted, possibly
essage and the

and a peripheral can
responding intslot.
corresponding

a locked field.

the intslot is:

=)

=

routine.,

sed by the connected
is used, arg2 must

1, that the routine
t each time the
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ntslot is checked and its skipiot skips. Therefore the routine is
alled as a proper subroutine. If the device is not enabled, and thus
he routine is called without reason, it can return via its
ubroutine link in order to continue inspecting intslots. Note that
his link must be incremented by 1 before using it and that ifr and
fr must be reset to @ by a "CIF CDF §" instruction.
f the device is enabled, it is the responsibility of the routine to
lear the flag or to disable the device. The routine must end by
alling RPINTR. At the moment of the call ifr must be set to ¥ (by a
CIF 0" instruction) and dfr must be set to the current field (in
rder to insure a proper argument handling by RPINTR).
special macro was introduced for this purpose: IEXIT. It calls
PINTR via a poiinter on the general page #. The end of a connected
outine could look like:

CIF ©

IEXIT

msptr /or Bo06.

1.5.4 Connected routines

As stated above it is possible to connect a routine to an
ntslot. This routine is called to service a device each time it
nterrupts. Several restrictions apply to such routines.

. As devices interrupt at unpredictable times and as the routine is
called without any further check, the task that connects the
routine must ensure that the routine remains in the actual core.
This is done by locking the field in which the routine resides.

. If the corresponding device is disabled, the routine must return
control to the skipchain, as otherwise intslots closer to the end
of the skipchain will be serviced incorrectly.

. As the routine is directly called from the skipchain, it is not
allowed to turn on the insterruptsystem. Nor is it allowed to use
any variable or call any subroutine that is at the same time
accessible from any task. Especially the general page zero must
be used with care.

. It is undesirable to have the interruptsystem turned off (to be
deaf) over a long period. As the machine is deaf while executing
connected routines, these routines must be as fast as possible.

. As connected routines do not use system calls to return, they
must carefully set the registers ifr and dfr before returning.
upon entrance ifr and dfr refer to the field of the routine. At
return ifr must be set to ¢, and dfr must refer to the field of
the routine, as it is used to fetch the msptr.

Connected routines are used to speed up task-peripheral
ommunication. we give two examples.
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ts flag as soon as the transfer of
xt block is to be transferred too,
ithin 100 microsec. After that time
the heads, so the transfer of the
lution of the disk. As scheduling

d take too long to schedule a

e disk interrupt.
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routine the number of blocks. When
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ransferred, it calls RPINTR to
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1.5.5 Changing the state of an intslot

After this description of the commands
f the intslots, we will point out the poss
achanism. It will turn out that changing t
f a device is a delicate action. Sometimes
ccomplished within a connected routine. Wh
ore concise control mechanism, one hits on
aroque design of many device interfaces fo
specially the enable and disable instructi
ide effects on the performance of a device
itsettings in the ac.

Each device in the system has a defaul
isabled). This status is determined at ass

when a given device is not used by any
ntslot must be in the free state if the de
he disabled state if the device is disable
xcept those used by monitor tasks, have th
ntslots are free or disabled respectively.

task returns a device (and its intslot) i
sing it.

To use a device in its default status
ommands to change the intslot can be execu
evice in the nondefault status implies tha
hanged. This is complicated, as at each in
he intslot must be in accordance with the
ntslot of an enabled device must be free,
ntslot of a disabled device must be connec
nable or disable instruction and the chang
e executed simultaneously, it is hard to f

First we note, that a possible disagre
f a device and the state of its intslot ca
hen blows up the system) when the correspo
onsequently no errors occur as long as the
o, changing both the status of a device an
s allowed within a part of the program whe
leared.

*1 Usually the default status o
chosen equal to the status reache
of the "initialisation pulse". Th
"initialisation pulse" is sent by
the "start"- or "clear"-button on
of the machine, or by executing t
instruction.

control the contents
ties of this
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an only be

ying to implement a
problem of the very
PDP-8 computers.
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require strange
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time *1.
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rt exists, the problem may be solved as follows.
connected to the intslot, using the CNINTR

ine uses a software flipflop to indicate the status
this flipflop is set to disabled, the routine

y to the skipchain, else it services the device and
nitially the setting of the flipflop corresponds to
of the device. Now the above requirement reduces
that the setting of the flipflop agrees with the
ce. But, as a possible disagreement can only be

g the routine, it suffices to guarantee that the
led during a period of disagreement. This can be

ng both the flipflop and the status of the device
subroutine call, or in a section accessed using the

s a software flipflop is unnecessary. Some devices
ow programs to interrogate their status. In such
routine can always decide between returning to the
icing the device. Changing the status of the device
troubles.

control
on states

e discussion below we distinguish 5 execution
stant of time the system is in exactly one of these
the decision when precisely the system transides
the other is somewhat arbitrary.

es are:

code of some task.

lecting or starting up some task.

pseudo instruction (i.e., executing the code of
that implements a pseudo instruction).

nitor command.

of the interrupt section.

s, like other tasks, are executed in state A.

itching

A, C and D the system is dedicated to one task:

It is either directly executing the current task’s
it is performing a pseudo instruction (state C) or
tate D) for the current task.

main dedicated to the current task, until:
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. At the end of a pseudo instr
datafield is not in the actu
selected.

.. After treating a device inte
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:ask’s status in its tcb, and ac

The first three situations

:he monitor program. It is then

'urrent task, save it and enter

'he fourth situation is detected

'he proper action to be taken th

v the system at the moment of t

.. ©State A at the moment of the
At the moment of the interru
of the task. Hence the statu
hardware registers and saved
section. This status may be
whereupon the scheduler can

', State B at the moment of the
The system was scheduling wh
Consequently the system was
scheduler can be activated w

}. State C or D at the moment o
This is complicated.The syst
monitor command or pseudo in
occurred. Scheduling an othe
execute the same monitor com
inevitably leads to errors.
get overwritten and perhaps
lost.

Therefore during state C or
to IOF (postponing interrupt
(preventing activation of th
interrupt section).

emark.,

Some tasks use tcb[ll] bit3
set. This inhibits scheduling ca
:ffectively overrides the normal

he current task has set itself
selected.

task, more important than the
ole; the more important task

n runcheck2 fails (the new
re); some other task must be

a task, more important than the
; the more important task must

itch tasks, save the current

2 the scheduler.

etected at well-defined spots in
to pick up the status of the
cheduler.

he end of the interrupt section.
pends upon the execution state
terrupt.

rrupt.

e system was executing the code
the task was present in the

he start of the interrupt

d into the tcb of the task,
tivated.

rrupt.

e interrupt occcurred.

edicated to a special task. The
t saving a status.

interrupt.

s halfway the execution of a
tion when the interrupt

k, that subsequently might

or pseudo instruction,

bles and subroutine entries will
ontents of system tables will be

her the ION/IOF flipflop is set
dwarewise), or SCDINH is set
eduler at the end of the

sec. 2.2) to run with SCDINH
by device interrupts and
rity scheme. In such cases task
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tching only occurs at the end of some monitor call or at the end
some pseudo instruction.

1.6.3 Critical sections, scheduling inhibitionflag

Some sections of the system can be executed in more than one
icution state. For instance, the section that saves the status of
v current task may be executed at the end of a monitor command
.ate D), after the execution of some pseudo instruction (state C)
| at the end of the interrupt section (state E). The message report
itine may be called from the interrupt section (state E) and may be
led to implement a REPORT command (state D).

Most changes in the execution state occur under control of the
ilitor program (albeit indirectly via a pseudo instruction), and do
. cause troubles. Device interrupts (changes to state E) occur at
yredictable times. Critical sections (when executed in a state
ler than state E) must be protected against these interrupts. This
ytection is effected using the hardware (ION/IOF)flipflop and a
‘tware flag, SCHINH (scheduling inhibited).

To understand the use of these two flipflops, we divide the
:errupt section into two parts: the first part contains the
.pchain and the device-service routines (1.5.1 steps 1-4), the
rond part decides either to resume the interrupted program or to
re the status of the current task and to activate the scheduler
5.1 step 5).

The simplest protection against device interrupts is turning the
.erruptsystem off (IOF). Intregs are not granted by an interrupt;
.errupts are postponed until an ION-instruction is executed to turn
» interruptsystem on again. In this way one can exclude interrupts
critical sections.
stponing interrupts for a rather long period is undesirable, as
1y devices like or need real time servicing. Therefore the second
't of the interrupt section first checks the SCDINH flipflop. If it
set the interrupted program is always resumed. These sections that
.y conflict with part 2 of the interrupt section (status saving)

» sufficiently protected by setting SCDINH and can be executed with
i, Devices can normally be serviced, but subsequent scheduling, if
tuired, is delayed until SCDINH is cleared. (Note: this forces a

st for SCDREQ at all places where SCDINH is cleared.)

In the listing in appendix A we tried to mark the critical
:tions. The interrupt section is marked with a "!" on each line.
:tions of state C and L that are executed with IOF, because they
1flict with the first part of the interrupt section, are marked
:h a "\" on each line. Some sections where the execution state
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s are marked with "-" on each line.

Yo .

asks (state A) are executed with SCDINH cl
mark in sec. 1.6.2). :

he scheduler (state B) runs with ION. Load
nto the hardware registers conflicts with

e and hence is done with SCDINH set. Just

is cleared and SCDREQ is tested.

ost pseudo instructions (state C) are exec
would take too much time. If a datafield

SCDINH is set, the interrupt system is ena
outine is called. This is achieved by exec
see sec. 1.7.7).

onitor commands (state D) are executed wit
ns that conflict with part 1 of the interr
ed with IOF.

he interrupt section (state E) is of cours
can only be executed if SCDINH is cleared

arts of the monitor, that are accessed by

routines to implement monitor commands, co
e accessed in several execution states. Wh
g and no other tasks can force scheduling,
the monitor task is in execution, or the

r command for it. These two cannot get mix
itor tasks (except the idletask, which doe
have priority @ or run with SCDINH set, n
upt them. Hence scheduling will not occur

itly sets itself to wait!

.7 The general page 0

he lowest page of each field, page 0, play
P-8. From any other page in the field it m
reference, whereas all other interpage co
ct referencing. Therefore in many programs
nts, variables and subroutines. Moreover,
are in page #. These locations are the soc
ers. They are very useful in accessing dat
the MC8 system tasks are relocated, so t
o be located on page 8. Hence they cannot
1 properties of this page, and even worse,
t and unlucky use of the autoincrement reg

3

and ION (but

he status of a
tatus save
e task start-up,

with IOF. Using
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and the status
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rious errors. We decided that tasks are never located on page 0
ee sec., 1.1.1). ’

In order to preserve the special advantages of page § for th
8 system, we used it for the following purposes:

storage of task registers;

storage of the one-task-only part,

storage of general constants,

the implementation of pseudo instructions,

the entrance of the monitor command section.

1.7.1 Storage of task registers

In order to permit the use of two more global registers in a
sk, two locations on page ¢ are used, namely BASE and X. They m
accessed from each page of a task. Their contents is saved and
stored together with the contents of the hardware registers suc
s+ Pc etc. Besides that, BASE and X play a crucial role in group
audo instructions (see sec. 1.7.4).

In some PDP-8 machines a hardware mg register is not present
2 usage of a number of features (e.g., the JUMS pseudo instruct
much simpler when the mg is present. Therefore in those machin
at lack a hardware mg we introduced a register similar to BASE
named MQ. The presence of a hardware ma can be determined from
e specification in the config file (PDP-8/1 or PDP-8/E, EAE no
fined or EAE=1l).
facilitate the use of this MQ register, we introduced the
structions STORMQ to load it, and GETMQ to fetch its contents.
nardware mg is present, STORMQ is implemented as "MQL", GETMQ a
JA". When a hardware mg is missing, STORMQ is implemented as "D
", GETMQ as "TAD MC".
> effect of STORMQ is equivalent in both cases, apart from
>sequent EAE instructions. GETMQ either ‘“or s or adds the conte
mg and ac, and is equivalent only if ac is cleared before
acuting this instruction.

1.7.2 The one-task-only part

If a task wants to use substantially more of page @ than the
three registers mentioned above, it may request for the
a-task-only part of page 0. This must be specified at assembly
i results in setting the ZREQbit (zero request bit) in the task
try in the stl. wWhile swapping this task into the virtual core
sk fetcher recognises this bit, whereupon it allocates the task
field in which the one-task-only part of page ¢ is still free.
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ather the one-task-only part of page ¢ of
ree or not can be determined from the ZREQ
ieldtable (see sec. 1.4.3). It is clear th
irtual field can have access to the one-ta
ield. :
The one-task=-only part consists of loc
containing 4 autoincrement registers) and
nen swapping in a task, nothing is stored
herefore initially and after each SWAPOUT
hese locations is undefined. For reasons t
action 1.7.6 no executable code must be st
ctal.

The one-task-only part of virtual fiel
nterrupt section and other parts of the mo

1.7.3 General constants

To save space in many tasks a number o
uch as 2, 3, 77 and the like, are stored i
n appendix A. One important constant on pa
PINTR. The IEXIT instruction used to retur
alls KPINTR via this pointer (see sec. 1.5

1.7.4 Pseudo instructions

Page 6 holds a number of routines (or
ntrypoints) which implement functions that
ask itself. Some routines have to access s
jroup 1), others reguire task switch inhib
heir full power (group 2).

Calling such a routine is termed execu
nstruction”. To the programmer of the task
nstructions that are executed, sometimes t
f the next location as an argument. Like o
seudo instructions have a single word mnem

Below we discuss the pseudo instructio
one elsewhere). For details we refer to ap
nplementing the pseudo instruction is indi
ach description.,

en virtual field is
n its entry of the
most one task in a
ly part of that

s 6-13 octal

ions 0150-6177 octal.
e one-task-only part.
nd the contents of
ill become clear in
in locations 0-13

s used by the

nonly used constants,
e B#. They are listed

is a pointer to

n a connected routine

ast their

ot be executed by the
tables and variables
when applied in

a "pseudo

2 calls look like
ac or the contents
ty instructions

n sofar this is not
X A. The routine
in the first line of
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(see sec. 2.2). Each nation of
ables and subroutine are
ntrancy array. BASE h a pointer

instructions are mean access
can benefit from the ibilties
perform an indexed a S

gister to whicch the ive

is added. This relat ddress is
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sually indicated in the location afte

1e conclusion of the pseudo instructi.

the accessed data. This may be used
ime location.
Note, that the reentrancy array m
istructionfield of the task.

3T =JMS5 VGET
» must be cleared at the call.
slative address in next location.

stch the contents of the addressed 1lo

fre=ifr.

JT =JMS VPUT

: holds data to be stored.

slative address in next location.
-ore data in ac in indicated location
te=0.

dfr:=ifr.

JMS =JMS VJUMS

> points at subroutine entry.

slative address in subroutine entry.

sentrant subroutine call. Return addr
location.

>:=0,

dfre:=ifr.

tample of subroutine call.

CLA /acz:=0
TAD )TY /get relocated addre
Juiis /call
ese /will return here

Y, TYLINK /subroutine entry ho
e /subroutine body
GET; TYLINK /fetch return addres
DCA X /temporary. untouche
JMP I X /return.

nis way of calling a subroutine makes
omplicated. Ac is used during the cal
he arguments just behind the call doe
2 advise to pass arguments via the mqg

pseudo instruct
nolds the absolu
subsequent acces

aside in the

s stored in the

subroutine

elative address.

task switch

passing of argum
ration proper an
work in reentra
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Wwhen a t
1itor comma
lled. VCALL
cerruptsyst
atus of the
:ched from
e sec., 1.1

1.7.6 Sa

As state
1itor comma
cerruptsyst
acute an 10
L instruct
1 hence dev

The entr
>lement pse
> first ins
terruptsyst
taskcode 1i
1gerous int
such a sub
>red at add
tion may e
>n the inte
A\LL routine

the SCCInH
was interr
treated at
the interr
1er routine
crypoint of
saved as i
effectivel
> executed

sk is resum
>se rules m
5 set at th
3 not an or
resharing c
> permitted

e of the monitor command section

xecutes the instruction CALL (=JMS VCALL), the

ction is entered. In fact a subroutine VCALL is

n the general page . It disables the

d jumps to the label MONITOR in field 8. There the
is saved temporarily, the specified command is

ocation after the CALL instruction and executed

the pc

sec. 1.6.3 pseudo instructions (state C) and

state D) are executed either with the

sabled or with SDCINH set. Therefore a task should
truction before each pseudo instruction and the
we do not like tasks to touch the interruptsystem
the following solution.

ts of the VCALL routine and all routines that
nstructions are located at addresses <=76 octal.
ion of these subroutines disables the

t will remain disabled until either the execution
umed, or the SCDINH flag is set. In this way

ts can only occur just before the first instruction
ne, i.e. with pc <=77 octal. As no other code ic

s <=77 octal (see sec. 1.7.2), the interrupt
recognise this situation.

came just before the first instruction of the

itor command section) the interrupt section acts as
had already been set. It resumes the program where
, i.e. at VCALL+1l. A possible schedule recguest will
end of the monitor command section.
ame just before the first instruction of one of the
e interrupt section fetches the pc from the
called routine. In this way the status of the task
had not yet performed the pseudo instruction. This
e as no instructions of the routine implementing it
The pseudo instruction will be executed when the

f course not be applied when the usermode flipflop
ent of the interruprt. The interrupted program then
y task, but a user program running under
1. Such programs do not use the general page %, and
xecute all kinds of code in their page 0.
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when the interrupt section is about to ente
outine, it must perform the following check:

“if’ usermode flipflop was set or pc >=140

save status “fi’;

“if" pc=VCALL+1l then resume interrupted pro

‘else’ pc:=ifr[pc -1] -1 #value before pseu

K

save status: ...

1.7.7 Emergency escapes from pseudo instruc

Pseudo instructions are used so often, that
mplement them must be as efficient as possible.
un very well with SCDINH set, setting and clear
elated testing of SCDREQ would take too much ti
se a CIF instruction to inhibit interrupts unti
heir code is all in line, and when the returnju
nterruptsystem is automatically reenabled.

This construction does not allow testing of
uch a test would fail and '‘a jump were made to t
his jump would reenable the interruptsystem pre
isastrous effects. The VCDF and VRCDF pseudo in
equire testing to ensure that the new datafield
ore. The required jump is implemented by a JMS
his instruction virtually enters the monitor co
e seen in the previous section, a possible inte
fter this JMS VCALL instruction will not distur
onitor command section may recognise such emerg
alue of pc at the call. It knows which pseudo i
he emergency call and which check failed. It ta
ction.

1.7.8 Storing and updating the general page

A copy of the general page @ is always pres
nitially no other fields hold a copy of this pa
re swapped into a virtual field a copy of the g
resent in that field. Therefore the page alloca
ask fetcher checks if the general page ¥ is pre
hich it allocates the task. If page 0 is not ye
s copied into it from field @ (see sec. 1.8.3).
bsence of the general page § in a given field 1
oninbit (bit 9) in the fieldtable (see sec. 1.4

save status

then “goto’

structiong

routines that
ough they could
his flag and the
enerally they
next jump.
executed the

itions. When
roper action,
ely with

tions however
n the actual
instruction.
section. As may
immediately
program. The
calls from the
ction executed
ppropriate

n field 0.

s soon as tasks
1 page 0 must be
alled by the

in the field in
that field, it
presence or
icated by the
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The copy of the general page # may be erased from a field if the
21d is given to a task for datastorage (REQFLD command). In that
se the moninbit is cleared and the datastoragebit is set.

The copies of the general page # are not identical in all
»1ds. Some CIF and CDF instructions in the general page ¢ must
ree with the actual field in which they are executed (e.g. the
structions to implement the CDFCUR pseudo instruction). So each
ne a virtual field holding a copy of the general page 0 is swapped
to an actual field these instructions must be updated. This is done
the swaptask, unless the datastoragebit is set.

1.8. Storage allocation

are are three storage allocation systems in KMC8. The first works on
31l nodes (maximum 16 consecutive locations) in field 6, the second
locates complete fields and the third system works on n consecutive
jes of one field of the virtual core, where 1<=n<=31.

1.8.1 Free core in field ¢

During assembly all free core in field @ is gathered in a singly
nked list of nodes of consecutive free core. The first word of a
je holds a pointer to the successor node (@ indicates the end) . The
cond word points to the last location of the node. The list is
yanised from high to low, i.e. nodes corresponding to a higher
dress precede those corresponding to a lower address.

At the initialisation of MC8 this list is reversed and nodes
rresponding to an address <4000 octal are broken such that they
nsist of at most 15 locations. The latter is done to obtain a
oper allocation of tcb’s (see below). We will indicate this list as
head, as AVHEAD is the location that points to its first node.

In field @ 4 availlists are used. Named after the locations
inting at their first nodes these are: avl2, avl3, avl5 and avl2®
rking on nodes of 2, 3, 5 and 16 words respectively. (16 =20
tal.)
des of length 2 are used for the timeoutqueue; nodes of length 3
e used in the free core chain; nodes of length 5 are used for
ssage allocation; and nodes of length 16 are used to allocate
b’s. Initially the 4 availlists are empty.

when a routine in the monitor needs a node of certain length, it
11ls the appropriate getnode routine GN2, GN3, GH5 or GN2@. The
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A task may return a field by execu
:cifying the virtual fieldnumber of t
:6-11. To implement this command FRFL

1.8.3 The free core chain

To allocate tasks and buffers in t
1in" (fcchain) is used. The fcchain i
3-word nodes. Each node in the fccha
31 pages of free core in one field., I
e, this is not denoted in the fcchai
rresponding entry of the fieldtable.
rording to increasing field- and page
ce: loosely speaking, we will often s
hain, meaning that the node correspo
chain.

1-31 pages of free core may be req
locator. It returns a buffer of the r
location of that buffer is indicated
2ldnumber and the pagenumber of its £
> buffer will never be located on pag
located in the same field (perhaps th
sk storage). Page 8 is left free for

Two more options are specified to
/ be requested in a coreresident fiel
juested in a field where the one-task
tter option is only used by the task

The page allocator first searches
>te that the fcchain is sorted), then
>perties. If this check fails, search
2 junk is either deleted from the fcc
jht length) or the junk is broken and
chain.

the RTNFLD command,
turned field in ac
called.

rtual core the "free
ingly linked, sorted
rresponds to a junk o
32 pages of a field
t it is denoted in th
cchain is sorted

r.
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page.
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er (see sec. 1.9.4)).
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(if it has exactly th
remainder is left in




thm of page allo
NT® LREQ=¢#reques
J0L"~ CRES=#buffe
J0L° OTO=#buffer
ted#;
ST F,L;
nitialise search
carch junk of su
F:=ffieldnumbe
L:=#length of
F° “NOT ” (CRES =
“THEN®~ “GOTG”
I’;
F’° OTO ‘AND° #zr
"THEN' ‘GOTC”
I;
F° L=LREQ
‘THEN® #delete
"ELSE” #brake
I’
each time the G
it was stopped.

f during the sea
iently long junk
an entirely free

is broken off;
) is created.

buffer may be r
umber , the pagen
ties. The latter

one-task-only p
ge allocator cre
ly merges the ju
ossibly merged,
n. If the junk i

that no stuff w

corresponding e

of a node in th
it meaning
Pointer to
-5 virtual fie
-11 Pagenumber
Minus numbe

~47-

ength#;
coreresident field re
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narks.

Buffers not requested from the page allocator (but for insta
used pages of a field requested with the REQFLD command) must n
returned to the page allocator. The general page § may not be
2sent in this field. when subsecuently tasks are loaded into th

turned buffer, serious errors can occur.

As the fcchain is sorted, there is a tendency to use the low
rtual fields first. This decreases the number of virtual fields
2, and hence the number of fieldswaps.

The way in which the coreresidentcondition is checked ensure
at as few fields are made coreresident as possible. This dimini
> risk of having many or all actual fields locked.

1.8.4 The REQPFAG and RTNPAG command.
A task may request 1-31 consecutive pages of one field by
acuting the REQPAG command.
must be cleared;
j1 bit7-1ll=requested length;
j1 bit 5=1: request pbuffer in coreresident field.
return:
ic bité-4 hold number of first page of buffer;
ic bit6=-11 hold virtual fieldnumber of buffer.

To return a buffer, previously regquested using the REQFAG
mmand, a task may execute the RTNPAG command.
bity-4 =number of first page of buffer;
bit6=-11 =virtual fieldnumber of buffer.
j1 bit7-11 =length of returned buffer. ac:=§.

1.9 ¥Yonitor tasks

honitor tasks are tasks that are built in and closely
:errelated with the code of the monitor of NC8. They implement
sential functions of the system. All monitor tasks (except the
.etask) have priority ¢ or run with SCDINH set, so that no othe
3k can interrupt a monitor task when it is in execution. The
.etask is the only task having priority 10 (octal). It is less
>ortant than all other tasks and each task may interrupt it.




1.9.1 The idletask

The algorithm of the s
here is always a task that
as been built in the syste:
nd monitor commands and it
o it is never waiting and

The idletask performs
nterrupted at each instant
URTSK, suggesting that the
eeded for saving the statu
ec., 1.6.2).

1.9.2 The system diskd

The system disk is a p
asks are stored. A driver
ystem, as the system canno
s available.

The system disk is div
f 256 words each. Wether o
epends on the physical dev
o0 each virtual field an ar
ieldslot. A fieldslot is 1
irtual field is not in the
ieldslot,

'ieldslots are arranged one
locknumber of the first fi
'FBLOK in the config file.

In the stl an 1ll-bit b
'his blocknumber indicates
e found. The actual blockn
dding the value of TSBLOK
‘alue given in stl.

The system diskdriver
.ection (the SDGO routine)

The device-dependant s
atatransfer to or from the
s mounted. we shall not di
ppendix A contains a versi

The device-independant
lessages. Two kinds of mess
iormal messages and SWAPIMS
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ler is based upon the fact, that

ce executed, Therefore the idletask
does not perform pseudo instructions
13- and instructionfield are both =06.
acks cannot fail.

innocent loop, that can be

ime. Moreover, it clears the variable
am is scheduling. This spares time
another task becomes runnable (see

eral device on which virtual core and
his disk must be present in the
p in a-drivertask when no diskdriver

into 8 logical units of 4096 blocks
all units are (completely) available
sed.

logical unit @ corresponds, a

cks (=4096 words) long. When a

al core, it is stored in its

r another on logical unit 8. The
ot is determined by the value of

umber can be specified for each task.
on logical unit @ the taskcode may
of the taskcode is computed by

ified in the config file) to the

sts of two parts: a device-dependant
device-independant section.

n accomplishes the actual

ical device on which the system disk
it in this document. The listing in

r the KK-8/E disk.

ion accepts, treats and reports

may be sent to the system diskdriver:

swap message).




-50-

rmal messages may be sent by any task. The
way a single datatransfer. ’
of a normal message:
t meaning
Used by the system.
P: read, 1: write.
Number of pages to be transferred. 0 m
Actual fieldnumber of field of transfe
This seems a dangerous way to pass the
is safe if the DFPARM option is used (
11 Logical unitnumber.
Core address of first word of transfe
Blocknumber on disk.
en such a message is received, the SDGO ro
the actual datatransfer; the completion s
(the first informationword) of the message
; and the message is reported.

o Ul

e system diskdriver recognises SWAPMS from
llocated at a fixed core address and is on
diskdriver. word 0 of this message has a f
is always reported to the swaptask.
APMS may be sent by the system upon failur
4.6). It specifies that a fieldswap must o
field of the swap, the virtual field to be
field to be swapped in to the system disk
of SWAPHS:
t meaning
Tcbptr of swaptask.
Link in receive- or reportgueue.
Pointer in CORMAP, corresponding to th
Pointer in the fieldtable, correspondi
field to be swapped out.
Pointer in the fieldtable, correspondi
to be swapped in,
en this message is received, SDCO is calle
nsfer of each virtual field. A possible er
he system. At the completion of the transf
d.
e following optimisation. When the fieldta
tual field to be swapped does not contain
so that no actual transfer takes place.

stated in sec. 1.2, the best way to pass
e LFPAR!Y option is, to lock the datafield

cify in an

40 octal.

dnumber, but it
ec. 1.2).

is called to
is denoted in
ndicates no

core address.
nt to the
contents, such

runcheck2 (see
by passing the
ped out and the
r.

val field.
the virtual

virtual field
ce, once for
n the transfer

he message is

ndicates that
SDGO is not

1 fieldnumbers
e passing its
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ieldswap. It is activ
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. Return to step 1.
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locations in the tcb
and instructionfield
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1.9.5 The timer

The timer keeps t
timeoutqueue”. It is
.1 sec.

When TIMEMS (a sp
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ported to the task) before the end of the delay, the msptr is set
to ac, as usual, and the task is reinserted in its rungueue. In the
tter case the TIMEOUT option had no effect.
So the use of the TIMEOUT option ensures that the task waits
ly for a limited time (determined by the timeout value in ac).
ther the specified waitcondition expires within that period, in
ich case task execution is restarted with a msptr in ac, or after
e specified period task execution is restarted with ac=0.

Implementing the TIMEOUT option was difficult. Tasks in delay
ve a node in the tog, pointing at their ac. Each time the timer
ns, it increments this ac. When the waitcondition expires, a msptr
loaded into the ac. From that moment it is no longer allowed to
uch the task’s ac.

Removing the node from the tog takes too long, as the tog is
ngly linked. Therefore tcb[5] of a task in delay points to its node
the tog. when the task is reinserted in its runqueue, this pointer
used to clear word 2 (the pointer to ac) of the node. The timer
cognises such a node and removes it from the tog without taking
rther action.
te, that tcb[5] of a task in delay is not used to point in a
ngueue as such a task is not runnable.

1.1¢ Monitor commands

The monitor provides a number of helpful functions for a task.
request for such help a task must execute a CALL instruction.
ereafter the commandword is denoted, followed by 6, 1 or 2
juments, depending on the command given. Sometimes the ac of the
sk is also used as an argument. In fact a task "commands" the
nitor to do something, therefore this is termed "executing a
nitor command".
The command is specified in the commandword. In addition some
mmands allow options to be specified in the commandword.
yout of the commandword
t meaning
Check only option.
This option changes the WTMS and WTRP commands into CHKRC(Q and
CHKRPQ respectively (see sec. 1.2).
NONREP option (see sec. 1.2).
KEEP option (see sec. 1.2.1).
SWAPOUT option (see sec. 1.9.4).
TIMEOUT option (see sec. 1.9.6).
DFPARM option (see sec. 1.2).
19 Command specifier. :
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2.5 Configurating MC8.

MC8 can be used on a variety
stallations.
iimum reguirements are: 16k memo

The major part of the code of
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ickets "<..>" of conditional ass
wumber of parameters specifying
» config file. They either set v
iditional assembly (for instance

» following must be specified in

:h H are prescribed by the hardw

» chosen by the user.)

i Processor type.
MC8 running on PDP-8/I or PDP
Element) present or not.

i Size of the actual core memor

] Size of the virtual core memo

] The length of the static task
This defines the maximum numb
be loaded in the system.

IU The devices known in the skip

] Assembly parameters for extra
desired (see sec. 2.7).
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be implemented.
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the system. MTINIT ends by erasing all
and by clearing its entry in the stati

The initialisation routine. organi
initialises all devices and starts the
MTINIT can be used to do config=-depend
requires the use of monitor commands.
may now be brought into the system, an
task library that monitor tasks, such
permanently loaded in the system.

The initialisation routine and MT
separately. Their code must be loaded

2.6 Error handling

The error handling in MC8 is very
constructing a compact and small syste
At present the errors that are detecte
the console teletype and halt the syst
the address in the monitor where the e
If the parameter CHECK is defined in t
error checking is performed.

Several types of errors can be disting

Resource exhausted.

For instance a buffer can be requested
completely in use, or a node in field
availlist and avhead are empty. Errors
recovered by garbage collection. Anoth
issue some warning when a resource run

Hardware errors.

Sometimes hardware errors may be detec
disk transfer. Such errors are unrecov
done, is to halt the system in such a
easily be retrieved.

Software errors.

Checking arguments and registers at th
command would detect most software err
erroneous task could be stopped immedi
effect on other parts of the system.

One of the problems of error hand
difficult to stop a task that is in er

ialisation code from core,
klist.

he availlist systems,

k.

nitialisation that

st others the taskloader
can be indicated in the

e system diskdriver, are

may be assembled
her with the code of MCS8.

, due to the trade-off of

erate an errormessage on
he errormessage specifies
was detected.

nfig file, some extra

d:

e the virtual memory is
be requested while the
his type can sometimes be
provement would be to

its end.

for instance errors in a
e. The best that can be
, that important data may

cution of each monitor
n a task. Such an
in order to limit its

in MC8 is, that it is
r that is about to exhaust
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e resource. Of course the task can be stopped, but it is

ossible to retrieve which buffers and messages must be returned.
MC8 error handling can be improved at the cost of 1 extra field

coreresident code.

2.7 The system bulletin

To facilitate debugging of tasks and investigating the
formance of the system, a special program, MC8BUL, was developed.
BUL produces a document, the system bulletin, in which the
tents of important variables of MC8 is listed.

When the parameter STATX was defined in the config file, at the
t of some time and space a lot of counting is done while MC8 is
ning. The data so gathered are also listed in the system bulletin.
y are meant to give insight in the performance of the system.

The present version of MC8BUL runs only under control of the
8 operating system. To use it, one must save the contents of field
fter a run of MC8 on a file. This file may subsequently be fed to
BUL.
BUL first calls the commanddecoder to find out where its input is
be found and where its output has to go. Moreover, it accepts two
ions: /Z, to indicate that the runcount must be reset, and /Y, to
icate that the contents of system variables must be dumped
rmally only the result of the counting is listed).

Assuming that /Y was specified and STATX defined in the config

e, MC8B8BUL gives the following output:

Date and runcount.

The runcount is incremented each time MC8BUL is run and may be
reset by specifying the /Z option in reply to the commanddecoder.
A number of system variables, specifying the current task, the
status of the SCDINH and SCDREQ flags, the last status saved in
the interrupt section and the monitor command section.

The contents of the runqueues.

The skipchain.

The coremap.

The timeoutqueue.

The contents of the fieldtable.

The free core chain (see sec. 1.8.3).

The number of nodes present in the availlists.

The status of all tasks loaded in the system.

The number of unused entries in the static tasklist. Note, that
this value gives the number of entries that still were available
in the stl at the peak of its occupation.

The number of hardware interrupts seen.
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e number of schedules at the end of the in
ter a monitor command. Note, that schedule
le loop are not counted.

e peak length of the messagequeues of the

e number of ordinary swaps to or from the

mber of fieldswaps and the number of swap

e number of virtual fields that was actual
e number of monitor commands executed.

e amount of space that was used by the ava
eld @.

e run time, the amount of time spent in th
me inactively waited for fieldswaps.

12-19 are only listed if STATX was defined
cify the status of a task, the following v
s name, retrieved from the task library.

e contents of its entry in the static task
cb was attached:

e contents of tcb[6-15] (see sec. 1.3.3).
e contents of the claim word (tcb[6]) and
the receivequeue.

e report for which the task is waiting (tc
e first 10 messages in the reportqueue.

e contents of the wait word (tcb[4]) and t
r their use see sec. 1.3.

endix D a system bulletin is listed.

pt section and
errupting the

m disk, the

S.

cessed.

t systems in

e loop and the

he config file.
are output:

irst 10 messages
, if it is, and
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00000
o000l

00002
00003

00004
00005
00006
00007
00010
00011
00012

PAL8~=V9H 02/14/77 PAGE 1

). CONF IGURATION FILE,
TYPE, .

tHARDMQ=1>
<HARDMQ=1> .
v <GETMQ=CLA MQA; STORMQ@=MQlL>

wva <GETMQ=TAD MQ@; STORMQ=DCA MQ@>

\CTUAL CORES'ZE (HIGHEST ACTUAL FIELD)

{ITRTUAL CCRESIZE (HIGHEST VIRTUAL FIELD
/MUST BE «<=77

ENGTH OF STATIC TASK LIST (HIGHEST sST#
' DETERMINES THE MAX NUMBER OF TASKS TH,
MULTANEOUSLY.

/MUST BE «<=177

"E SKIPCHAIN,
‘OUR DEVICES IN THE ORDER OF THEIR
PRIOR!ITY,

/!'DEA OF MULT!I 8.

0 /MULT
ERRE!

, PLEXER C| OCtH
) /TWO DEVICES 1111 1

HCT=6420~-6030>
tHP=6460-6030>

'TSF1=TSF;TCF1=TCF; TPC1=TPC; TLS1=TLS>

{KSF1=KSF3;KCC1=KCC;KRS1=KRS;KRB1=KRB>




N FILE. PAL8=VOH 02/14/7

F TT2 <TSF2=TSF+HCT;TCF2=TCF+HCT; TP

F KB2 <KSF2=KSF+HCT;KCC2=KCC+HCT}KR

F TT3 <TSF3=TSF+HP}; TCF3I=TCF+HP;TPC3

F KB3 <KSF3I=KSF+HP;KCC3I=KCC+HPIKRSJ3

‘TEM STATiST!ICS WANTED?
x=1
‘RA ERROR CHECK WANTED?
K=l

F STATX <

" VALUE FOR MEASURING TIME IN IDLELO

MAL

F PDPBE < TCKLEN=3289 /ABOUT

F PDP8I < TCKLEN=2777 /ABOUT
/USED FOR IDLET

L

ECT SYSTEM DISK.
SK=RK8E

|SK=RF(QH

ECT SYSTEM CLOCK,
ME=DKS8EP
IME=MULT P

FIGURATE LOG:CAL UNIT 0 OF SYSTEM D
0K=4000 /START BLOCK OF VFLDSLO
RO VFBLOKA17 <ASS ERR! VFBLOK MuUST

OK=V iRMAX+1420+VFBLOK /STARTI
E STUFF FOR PROGRAMS USING THE TASK
REGUIRED FOR MC8IIIs1tteney

UME DIRECTORY SWAPPED IN; TSBLOK+1
R=200

DCDIR+2N(

AX=5000 /FIRST FREE LOC

iE 2-1

#HCT; TLS2=TLS+HCT>

i*HCT; KRB2=KRB+HCT>

IP3;TLSI=ZTLS+HP>

IP;KRB3EKRB+HP>

0/30.4 FOR PDPB/E>
0/36 FOR PDPB/I>
‘ATISTICS,

TIPLE OF 20>
K OF TASK L IBRARY,

Y.

AT L0C200.

DIRECTORIES,




PP,

.08
.09
.10
.11
.12
.13
.14
.16
L17
118
L19
L20
L21
L22
L23
L24
Le5

Al

t8,1.

s INTR SECTION PALB8=VOH 02/14/77
Al . Mc8,1., PAGE 0, INTR SECTION,
« M C 8 ***#l
|CCRE 8,
N VLIET MATH' CENTR' A'DAM,
2 DEC 1975,
BRERERRRERNR

ATING SYSTEM FOR D,E,C, PDPB,

P8 HAVING UPTO 64 VIRTUAL MEMORYFIE
SYSTEM REQUIRES AT LEAST 16K MEMORY

" DISK,

E2XZ2X2XE 2L L L]

3

ULER,

IMPLEMENTED,
REASONABLY




’APP,

126
127
128
129
130
131
132
133
134
135
136
137
138

139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175

177
178
179
180

‘R SECTION PALB=VOH 02/14/7
INS AND ABREVIATIONS,

DEAF,
SECTIONS ACCESSIBLE ONL
FROM STATE D,
CRITICAL SECTION OF STA
VARIABLES COMMON WITH S
\ COMMON SBR OF STATES B
STATE CHANGING SECTION}
NOTE: SOME ROUTINES ARE
(DEAF) AND B (SOMETIMES
TROUBLES AS THESE STATE
OTHER, THESE ROUTINES A

INTERRUPT SYSTEM. THEY
1] ARRAY INDEX,

ARRAY IND|CES COUNT FRO

ARR[N] INDICATES THE NT

V] INDEX IN 2~DIMENSIONAL
(N) CYCLES,
THE LENGTH OF SOME ROUT
MEMORYCYLCES,

M REFERS TO PDP8/E, N R
iSXN HELP REGISTERS ASSXi, A

ASSEMBLY.

K TASK

IKSW TASKSWITCHING
QUEUE

N CHAIN

\B TABLE

. ACCUMULATOR
iINSTRUCTIONF ILED
DATAFIELD
L I NK

. FLAGS, PROCESSOR STATUS
! MULTIPLIER QUOTIENT, A

\E EXTENDED ARITHMETIC ELE
. STEPCOUNT,
ITR INTERRUPT
IT INTERRUPT
’C LOCATION
WORD
POINT
COUNT
.D FIELD
Le VIRTUAL FI1ELD
IN MON I TOR
G ARGUMNENT
IR SUBROUTINE,
\RAM PARAMETER
T OPTION
INC FUNCT ! ON
] MESSAGE
] MESSAGES
’ REPCRT

| STATE C OR

.CCESSING
'3 DEAF,
DEAF,

SED BY STATE C

. THIS CANNOT CAU!
INTERRUPT EACH
ALLOWED TO TOUCH

'T MARKED!!!

Y IN ARRAY ARR,

S INDICATED IN

To PDPB/!,
. ARE USED DURING

E).
ER,
PROCESSOR OPT|ON)




APP,

181
182
183
184
185
186
187
188
189
190
191
192

Js» INTR SECT!ON PAL8=V

RCQ
RPQ
TCB
REQ
RTN
SCED
SCD
iNH
STL
GPR
STSK#
PRIC

RECEIVE QUEU
REPCRT QUEUE
TASK CONTROL
REQUEST
RETURN
SCHEDULE
SCHEDULE
iINHIBITED
STATIC TAsK
GENERAL PAGE
STATIC TASK
PRIORITY

' PAGE 41

TO A TSK GO THERE
1SS GO THERE)

(SYSTEM PAGE (),




Dy, INT

PAGE

E 0 OF
DIVIDE
TH
AN
COMMO
GE
AN
TH

TH

0TO P
ASK CA
UESTBI
EMBLY
THE OT

oTC P

E FCLL

PALB=VOH 02/14/77 PAGE 5

N WHICH NONPROTECTED TASKS AR

TS .

'T (LOC 14/147)

SK ONLY (=0TO) PART (LOGCQ=13,

INS:

NTS

FOR THE MONITOR (USED IN MON|

ROUT I NES

" (EMERGENCY ERROR, STOP OPER
APPROPRIATE ACTION)
(DO VIRTUAL CHANGE. DATA FI|E
(VIRTUAL READ DATAFIELD)
(DO CHANGE DATAFIELD To REQ
(CHANGE DATAFIELD TO THIS V

1 (REQUEST OR FREE A MESSAGE)
(FETCH THE CONTENTS QF THE
By THE ARGUMENT, USING BASE
X POINTS TO THAT LOC AFTERW
(STORE THE CONTENTS OF AC |
POINTED AT BY THE ARGUMENT,
OFFSET:
X POINTS TO THE LOC AFTERWA
(CALL SUBROUTINE WHOSE NAME
STORE SBRLINK IN LOC POINTE
FIRST LOC OF THE SBR, USING
OFFSET;
X POINTS TO THAT LOC AFTERW

GE 0 REGISTERS BASE AND X AND

'S Ma.

BY ONLY ONE TASK AT A TIME,

)L OF THE OTO PART BY SETTING
Ky, 11 BEFORE IT IS SWAPPED IN
» NOT ALLOWED TO HAVE CODE IN
0 Is USED BY THE MONITOR,

OF VFLD 0 PAGE O,

IING

;0-177) .

LLs)

AND TAKE

VFLD)

' INTED AT
FSET})

IE LRAC
BASE AS

AC}
Y THE
AS

"WZERO=
LY AT
WER LOCS




NOoO\uUl

w NP O

MC8,1.,

ogoo0
0000
0000

6000
5177
7002

7402

0009
0000
oo0orn
0000

0010

6213
5412
0477
0200
0000

INYA SECTION

PAGE 0, PALB=VOH 02/14/77 PA
FIELD 0 :
%0 /INTERRUPT GOES HERE,
INTPC, O : /1SAVE PC DURING INT
IFDEF POPBE < '
X6000, SKON /17
Jmp INTR /!
BSWR=8BSW
>
IFNDEF PDPBE <
JMP INTR /1
BSWR=JMS |
SBYTER
>
HLTINS, HLT /SOFT WARE ERROR! !
/SYSHLT=JMS HLT!NS=1
MONAC, O /AC DURING MONITOR C
INTAC, O /SAVE AC DURING INTR
INTFL, O /INTFLAGS
MONFL, O /FLAGS DURING MONITO
|FNZRO MONFL=MONAC=3 <ASS ERROR}{!! MONAC=MON
#10 /AUTO INDEXES,
ZINITIALISATION CODE
X0, CIF CDF 10 /USED BY MONITOR,
X1, JMP | RE XN /USED BY MONITOR
X2, INIT=1 /YUSED BY DEAF ‘ROUT!
INIT=200 JENTRYPOINT OF IN|TIALISATIO
X3, 0 /1USED BY DEAF ROUT!




PAGE (0, INTR SECTION PAL8=VOH 02/14/77 PAGE 7

/COMMON PART,

/ CCPIED TO EACH VFLD IN WHICH NONPROTECTED TASKS ARE

/RUNNING, THE PRESENCE OF THiIS PART IN A VFLD IS INDICATED BY THE

/MONINBIT IN THE FLDTAB, : '

/

/

#14

CUREQ /CURRENT F!ELD. MUST BE ADAPTED WHEN COPIED TOQ
/OTHER FLDS,

/REQUEST OR FREE A MESSAGE,
/NOTE$ DISTURBS LINK, DFi=IF111?

/REQUEST:
/ CLA :
/ MSREQ /AC PTS AT MS[2] AT RETURN,
/FREE S
/ TAD MSPTR /AC PTS AT M8[2] (NEVER ZERO!)
/ MSFREE /AC = CONTENTS OF MS[2] AT RETURN.
MSREQ=JUMsS
MSFREE=JUMS
VMSNOD, 0
| OF /{ENTER STATE C,

XCDIF, CIF CDF O /!

CJMP XMSNOD1 /!'RETURNS IN TASK,

/MIN|MUM TIME CDF ROUTINE FQOR CDF To REQUESTED VFLD,
/CALLING SEQUENCE:

/ VRCOF

/'F THE REQUESTED VFLD IS IN CORE WE JUST DO

/THE CDF, OTHERWISE CONTROL IS TRANSFERRED TO THE MONI|TOR,
/!N THE LATTER CASE THE TSK wWILL EVENTUALLY BE RESCHEDULED
/WITH THE CORRECT DF,

/

VRCDF= JMS ,

/76 (10) CYCLES,

VVRCDF, 0 /TEMP FOR VVCDF,
MYCIF, CIF CUR /I{ENTERING STATE C,
JMS VCALL /!'OVERWRITTEN BY CDF,

/MONITOR W!LL RECOGNISE THIS CALL,
/ JMP VVRCDF

/HALT ON ERROR ROUTI|NE,
JCALLING SEQUENCE:

/ ERHLT /STOP OPERATION; EMERGENCY ERRQOR!
/
ERHLT=2 JMS |,
VERHLT, ump VVRCDF /MUST BE RESTORED AFTER EACH CALL!:?
JMS VCALL /=MON WIiLL RECOGNISE THIS SPECIAL CALL,

/VIRTUAL CHANGE DATAFIELD ROUTINE,
/CALLING SEGUENCE:

/ VCDF

/ NN /6=BIT VFLD#,
/




5
16

0

il
i2
i3

MC8,1.

4025

0000
6203
3020
1425
2025
1112
3042
6201
1442
7500
4054
0117
3042
7402
1020
5425

4045
0000
6002
6202
5513

0051

4051
0000
6203
5451

PAGE 0, INTR SECTION
/'F THE DESIRED VFLD
/'MMED|ATELY, OTHERW
/THE TSK WwiLL BE RES

/DATAFIiELD.,

VCDF = JMS |,

/728 (34) CYCLES,

/

VVCDF, O ,
CIF CDF CUR
DCA VVRC
TAD | vvceD
182 vVvcecD
TAD XFLD
DCA VCDF

CCDF, CDF 0
TAD VCDF
SMA

XVCALL, JMS VCAL
AND XCDF
DCA S+l

VCDFTM, HLT
TAD VVRC
JMP | vVvceD

/VIRTUAL READ DATAF|
/CALLING SEQUENCE:

/ CLA
/ VRDF
/ -
/DFt=1F1111
VRDF=  JUMS
VVRDF, 0

| OF

CIF 0

JMP | XVRD
/NOTE: IN FLD 0 THIS
JUSER'S IF,
CDFUFs,
/CHANGE DATAFIELD TO
COFCURz JUMS .,
VCDIF, O
MYCDIF, CIF CDF CUR

JMP vCD |

/MON|TOR ENTRYPOINT,

/

JCALLING SEQUENCE:

/ TAD ACAR
/ CALL

/ FUNC
/ ARGS
/ JMP ERRO
/ LI

=VOH 02/14/77 PAGE 7=1
TUALLY IN CORE THE CDF 1S EXECUTED
NTROL |8 TRANSFERRED TO THE MONITOR

ED EVENTUALLY HAVING THE CORRECT

ENTER STATE C,
SAVE AC FOR A WHILE,
GET VFLD#

VFLD IN CORE NOW?
MON WILL RECOGNISE TH!S SPEC|AL CAL
YES. GET FLD.

EXECUTE THE CDF,

UT INE,

ETURNS WITH 6=-8IT VFLD# IN AC,
ENTER STATE C,
WiLL RETURN IN TASK,

NE IS USED TO SET THE DATAFLD TO TH
UCTIONFIELD,

ENTER STATE C,

ET ARG IN AC |F ANv,
UNCTION SPECIFICATION,
RGUMENTS, I|F ANY,
‘0SS I BLE ERRORRETURN,

IORMAL RETURN, |F ANY,




00054
00Nn55
00056
00057

05

Cy
Ly

INT

JM

Cl
10
JM

PALB8=Y

/PC

/=
/=
/-




'0
1
2
'3

MC8,1, PAGE (0, INTR SECTION

4060

agoo
6203
1107
1460
3310
1510
2060
5460

407¢

0000
6203
3075
1070
7410

4075

oo0on
6203
3070
1475
1107

/COMMON PART,
/REENTRANT TASK sUPP

/GET ROUTINE,
/CALLING SEQUENCE:

/ GET

/ PTR

/

/

/USES BASE AND X,

GET= JMS |

/17 (19) CYCLES,

VGET, 0
CIF CDF CUR
TAD BASE
TAD | VGET
DCA X
TAD | X
182 VGET
JMP | VGET

/SUBROUT INE CALLING
/CALLING SEQUENCE:

/ CLA

/ TAD SUBN
/ JUMS

/NOTE! THE FIRST LO
/ OF THE REENT
/ USES BASE AN

JUMS = JMS .
/25 (29) CYCLES,

vJuMs, 0
CIF CDF CUR
DCA VRPUT
TAD VJUM
SKP

/PUT ROUTINE,
/CALLING SEQUENCE!?

/ TAD VAL
/ PUT
/ PTR
/
/
PUTE JMS
/21 (23) CYCLES,
/JUMS ROUTINE JUMPS
VPUT, 0
CIF CDF CUR
DCA VJUM
TAD VPUT
, TAD BASE

|=VOH 02/14/77 PAGE 8

"IRTUAL PTR,
.C t=aCONTENTS OF POINTED LOC,
POINTS TO LOC AT RETURN,

ENTER STATE C,

E,

RG GOES IN M@
C PTS TO ROUTINE,

HE ROUTINE MUST CONTAIN THE ENTRY
ARRAY WHERE THE SBRL INK MUST BE sTO
GES X (POINTS TO LOC AFTERWARDS),

UCKY., THIS IS A TEMP FOR VPUTI!!!
ENTER STATE C,
AS |F VPUT WERE CALLED TO STORE THE

SBRL INK, PREPARE ENTERING VPUT,
JUMP INTO VPUT, IT WIiLL DO A LUCKY
RETURN,

ET VALUE TO BE STORED.
IRTUAL POINTER,

TORE VALUE IN THE POINTED LOC,
POINTS TO THE LOC AT RETURN,

TS,

ENTER STATE C,
TEMP. MUST BE THAT ONE!1!




439 00102 3110 DCA X

440 00103 1070 TAD VJums

441 00104 3510 DCA | X

442 00105 2075 182 VPUT

443 00106 5475 JMP | VPUT

444

445

446 10 VPUT+1-100~4000

447

448 : 0 REGISTERS,

449 00107 0000 0

450 00110 0000 0

451 'F HARDMQ@ < MQ, VIS Nt
452

453 * PTRS,

454 00111 3000 T, MONITOR

455 00112 4600 'AB,FLDTAB

456 00113 2671 ‘4, VRDF1

457 00114 2717 )D1,MENOD1

458 4515 '"JMS |,

459 00115 0402 RPINTR ITINES,
460 00116 4400 STLST

461 '$ IN €

462 00117 6271 ‘0, CDF 70




MC8,

20 00
21 00
22 00
23 00
24 00
25 00
26 00
27 00
30 00
31 01
32 0%
33 02
34 03
35 77
36 77
37 77
40 77
41 77
42 77
43 77
44 77
45 77
46 76

PALI

\S§ ER}




MC8,1.

0150

0000
0000
goon
0000

0000
0000
0000
0000

0000
0000
0000

0000
0000
4700
0000

0000

4722
1000
4305
1000

goooe

0176
4576

0002

0s INT

TASK

EMPCRA
’ 0

0
0
0

v v w

PORAR!

oocoo

v w

| TOR C
UNC, 0
1, O
2 0

Ir’
sK,
0,

E@,

(=2 s o R o}

NM, 0O
ES WH
CHECKE
MAP,CO
REP, SN
FN
0, 10
=0
RO 176

#% END

LT=JMS
HL

"ION PALB=V9H 02/14/77 PAGE 10
'ART,

ROUTINES AND CONSTANTS,

'"OR MONITOR,

! INTERRUPT SECTION AND DEAF ROUTINE
/
/1
/1
/1

'RAMETERS,
/MONITOR FUNCTION WORD
/MON | TOR ARG1
/MON|TOR ARG2.

/CURRENT VINSTRFLD IN B0=5,
/PTR TO TCB(5) OF CURRENT T
/HIGHEST RUNNABLE PRIQRITY
/SCHEDULE REQUEST FLAG,
/0% SCDREQ PENDING, OTHER: NO SCDRE
/SCHEDULE INHIBIT FLAG,
/0% SCHEDULING ALLOWED
/>=1: SCHEDULING INHIBITED,
INH 1S CLEARED SCDREQ MUST ALWAYS

/PTR TO SNDREP ROUTINE,

/PTR TO FN ROUTINE,

/INITIALISE AVAILLIST BUILD
0 <ASS ERR!>

GE () #wawsn




r7

0

)1

MC8,1.

0177

3005
6004
5010

3006

2501
5207
2302
5207
2303

PAGE 0, |

/Junsad |

#1177
/SAVE- ST
IFDEF PD
INTR,

/
INS200=6G

/ASSERT |
/

>

|FDEF PD
INTR,

/
INS200=R

>
INTR2,

IFDEF ST

/
>

/ALLOCAT
IFNDEF S
SKPCHN=

SKPEND=M
|FDEF CH
SKPF | T=4
|FDEF ST
NONF | T=

IFNZRO N
IFDEF ST

/PROPER
/FORCE A
QUOTS=a37
SKPSHF=3
SKpCHNES
>

>

IFNZRO N

CTION  PALB=VOH 02/14/77 PAGE 11

PT SECTION #u#ns

INTAC

X0

/!

/!

/THIS INSTRUCTION WILL BE
/INIT,

/TO START UP INIT, GETS 0

T2=1, BIT3=4=0, WE DONT USE BIT2,

cé6177
INTFL

INTAC

X0

INTFL

INTCT

- SKPCHN
INTCT+1
SKPCHN
INTCT+2
SKPCHN

SKIPCHAIN,

<

/! REMOVE DIRTY FLAGS,
/1

/!
/!

/'TO START UP INIT, GETS
/1/READ SAVE FIELD REGIST
/!

/1COME HERE IF ANOTHER FL

/1
/1
/1
/!
/!OVERFLOW EACH 2e#14 HOU
/1

/I'F SKIPCHAIN FITS ON CUR

54,42 JEND OF SKIPCHAIN,
KPEND2SKPEND+1> /1 LOC FOR EXTRA CH
iPCHAIN MUST FIT BEFORE 400,

KPF I TeSKPFIT=3> /RESERVE 3 LOCS8 FOR
'=SKPENDA4000

< /I|F SKIPCHAIN EXCEEDS CURRENT PAG
KPCHN=SKPCHN+4 > /A JMP AND 3 COUNT

TION FOR PAGE CROSSING,
LOT AT LOC 377

HNZ545 /5
T5=SKPCHN
SKPSHF

LOCS FOR EACH [NTSLOT,

‘D HERE BY

TTEN,

TTEN,

PEND ING,

‘AGE ,

'ER,




AL,

0, INTR SECTION PALB=VOH 02/14,7

RO SKPCHN=, <JMP SKPCHN>
F STATX <INTCT, 0;0:0>

w# SKIPCHAIN #asss

E CCMES THE SKIPCHAIN, [T IS A LIST
ALLED INTSLOTS, AN INTSLOT CONSISTS
THiS PAGE THERE |S ROOM FOR ABOUT 2
E, THE SKIPCHAIN MUST BE CAREFULLY
'S8 THE PAGEBOUND PROPERLY,

ORDER OF THE SLOTS IN THE SKPCHN |
THE CONF | GURATIONSECTION AT THE LAB

FIRST TWO LOCS OF AN INTSLOT CONTA

SKIPIOT; JMP ,«+4

CONTENTS OF THE LAST THREE LOCS I8

LOWING MONITOR FUNCS:

NTR (CLA{M INTSLOT),
CLEARIOT
TEXIT

MSPTR

A TSK CAN GET CONTROL OF AN |INT
MONFUNC, A MS IS RESERVED WHOSE
INTSLOT, EACH TIME AN INT OCCUR
THE TSK., NO TWO TSKS MAY LOOK A

NTR (FREE INTSLOT).
CLEAR!IOT
TEX T

0

SET INTSLOT IN DISCARD MODE, CA
CLAIM OR DISABLE FUNCTION, IF T
INTERRUPTS THE CLEARIOT |S EXEC
THE FAST EXIT 1S TAKEN,

NTR (DISABLE INTSLOT).
JMP . +3
0
0
IF A TSK DISABLES THE INTERRUPT
IT MUST DISABLE THE INTSLOT AS
PROBLEMS WILL ARISE IN TREATING
THE :NTSLOT 1S DISABLED FLAGS 0O
|GNORED, NOTE: IF A ROUTINE 1S
THAT ROUT'NE MAY IGNORE THE DEV
RETURN, IN THAT CASE SEARCHING
CONT | NUED,

NTR (CONNECT TO INTSLOT).
CIF CDF FLD
JMS .+l
SBRNAME
CONNECT A DEAF ROUTINE TO THE |
EACR TIME THE DEVICEFLAG 1S ENC
THAT ROUTINE 18 CALLED, IF THE

& 11-1

CONSECUTIVE LoOCS,
LOTS, I|F ONE NEEDS
TED TO

RMINED
'DEF,

'OLLED BY THE

¥ EXECUTING THIS®

$ DENQTED IN THE
MS 1S REPORTED 'TO
SAME INTSLOT,

ISED AFTER A CONNECT,
RESPONDING DEVIGE
AC 1S CLEARED AND

ON OF SOME DEVIGE,
IF NOT, GREAT

E8 CORRECTLY, WHEN

' DEVICE WiLL BE

. TED TO THE INTSLOT,
.G BY TAKING A SIMPLE
IPCHAIN |8

L]
'ED IN THE SKPCHN,
.E INTERRUPT FUNCTION




AL,

'CTION PALB=VOH 02/14/77 P

SABLED, |T MUST IMMEDIATELY R

IE, THUS ENABLING CORRECT TREA

'S, .(THE SBRLINK MUST AE INCRE

IINGYTY), ’

LY A CONNECTED ROUTINE 18 TER

X!'T INSTRUCTION, SPECIFYING A
NEXT LOC, IF NO MS NEED BE R
IED,

CONNECTED ROUTINES MUST ALWAY

.LOWED TO TOUCH THE ION IN A C

i ARE INITIALLY E!THER FREE OR
T ATTITUDE OF THE DEVICE,
ADY CLAIMED BY OR CONNECTED T

-2

FROM THAT

OF OTHER

) ONCE BEFORE
D BY EXECUTING
) BE REPORTER
D, o000C I8

N CORE, IT IS
'ED ROUTINE,

\LED, DEPENDING

'SKS,




M.

00240
00241
00242
00243
00244

00245
00246
00247
00250
00251

00252
00253
00254
00255
00256

60257
00260
00261
00262
00263

00264
00265
00266
00267
00270

00271
00272
00273
00274
00275

0, INTR SECT

F TT1 <

45+SKPCHN
TSF
JMP
TCF
PEXIT

F KB1 <

AS+SKPCHN
KSF
JMP
KRB
TEXIT

F TT2 <

$5+SKPCHN

TSF2
JMP
TCF2
TEXIT

F KB2 <

45+SKPCRN
KSF2
JMP
KRB2
VEX T

F TT3 <

45+SKPCHN
TSF3
JMP
TCF3
TEX!T

F KB3 <«

A5 +SKPCHN

KSF3
JMP
KRB3
TEXIT

F DTA <

2/14/7

APIT

£ 12

THE PC




. AL,

00207
00210

00211
00212
00213

» 00233
00234

MC8,1.,

0207
6741
5214

6203
4613
2333

0233
6131
5240

PAGE 0, INTR SECTION

#DTA45+SKPCHN
DTSF
JMP . *4
JMP 3
0

0
>

IFDEF ANALEX <
#ANALEX45+SKPCHN
PRSF
JMP .*4
JMP 3
0
0
>

|FDEF RK8E <

#RKBE45+SKPCHN
DSKP
JMP .+4

|FNZRO SYD|SK=RKS8E
JMP . *+3
0
0

>

|FZERO SYDISK=RK8E
CIF CDF O
JMS | ol
RKINTR /!

>
>

IFDEF RF08 <

#RF0845+SKPCHN
6623 )
JMP L+ 4

IFNZRO SYDISK=RFQ8
JMP . *3
0
0

>

|FZERO SYDISK=RF(08
CIF CDF O
JMS | L+l
RF INTR

>
>

|FDEF DKBEP <

#DKBEP45+SKPCHN
CLSK
JMP . +4
|FNZRO SYT|IME=DK8EP
JMp . +3

3=VOH 02/14/77 PAGE 12-1

cm v se ew v

e sm sw Fo vo

.-

DISABLED INITIALLY,

{CONNECTED TO SYWAIT ROUTINE,
1tCALL CONNECTED ROUTINE

DISABLED INITIALLY,

1 CONNECTED ROUTINE,

.-

"tDISABLED INITIALLY,




MC8,1. PAGE T:ON PAL8=VI9H 02/14/77 PA

/1
/!
> 5
|FZ KBEP <«
5> 6135 /1CLAIMED BY MTTIME,
5 4515 /!
7 2666 TIMEMS /!
>
>
|FD /PDP=8/! MULTIPLEXER,
#MU IN
a
.*4 /)
IFN IULTIP <
/'A PITY!
/!
0 /!
>
|Fz IULTIP <
0 /!
L+l /!
/!
>
>
IFD /MC PDP8/1=-PDPB/E INTERFACE,
0221 #PD IN /THESE TwO D 'GETHER
1 6571 /' INPUT?
2 5226 Y /)
3 5226 . +3 /'DISABLED I'NITIALLY
4 0000 /!
> 0000 /!
5 6573 /10UTPUT?
7 5233 Y /0
J 5233 . +3 /'DISABLED INITIALLY
L 0000 /0
2 g0oc /1
>
FD /MC pDP=8 PDP=11 INTERFACE,
#PD /TWO DEVICES!
/10UTPUT?
.*+4 /!
. +3 /'DISABLED INITIALLY
/!
/!
/1 INPUT?
.+4 VS
. +3 /!DISABLED INITIALLY
/!
/!

I1FD




R R e e — = e w o~ it v e v

R T Y R A

Al.

00214
00215
00216
00217
00220

00276

00277

00300

00301
00302
00303

00304
0030°

00377

MC8,1.

0214
6254
5221
6204
4515
o0ocC

0276
0000
6004

4876

0000
0000
0000

0000
0377
0304

0000
0400

PAGE 0, i PALB=VOH 02/14/77

*FPTP4S

/!
a
/!
/!
/)
>
|FDEF F
#FPTR45
/!
/!
/!
/!
A
>
|FDEF K
#KMBE 45
/'USER MODE,
/!
/'TYPICAL RESULT |
/!
/!
>
#*MAXDEV
/1SI1GNAL END OF SsK
|FDEF C
|FDEF P 'SHOW STATUS IN AC,
IFDEF P 'SHOW STATUS IN AC, (MC
>
/UNKNOWN INTERRUPT
|FODEF S
|FZERO T, 030;0>
>
IFNZRO 4000 < /AT LEAST 3 FREE
'Ta, =2
>
PAGE




R e A4

~—

e R

N e

e we Tw

MC8,1., PAGE 0, INTR SEC

0000
0000

0000
3155
1602
6201

7450
5217
3154
1155
3554
7344
1154
3154

4571

6003
7410

5777

5776
0000

116¢
1167
7640
5245

1164
7650
5775

2200
5236
2201
7000

IFDEF STATX <IN

/1EXIT ROUTINE,
/CALLED EITHER
/ARG =MSPTR, P
/STORE AC (POSS
/\F MSPTR=0 NO
/CALLED WITH DF
RPINTR, 0

DCA

TAD

CODF 0

SNA
JMP
Dca
TAD
DCA |
ACM2
TAD
DCA

JMS |

FSTEXT,

IFDEF PDPBE <
SRQ
sKp

>

IFDEF PDPBI <
RIS
SPA CLA

JMP

EXTPRV =JMP MON
EXTALL, O

TAD

TAD

SZA CLA

JMP
/YES, CHECK HOW

TAD
SNA CLA
JMP
IFDEF STATX <
182
JMP
182
NOP

PALB=V9H 02/14/77 PAGE 13

0:0>

INTERRUPT SECTION,
‘LY FROM SKPCHN, OR FROM CONNE
ms(21.
/0 STATUS) IN M8([2],
‘D BE REPORTED.
LLING FIELD.
/{'POSSIBLE 1/0 STATUS IN A
/!
‘R /!
/'CONNECTED ROUTINES M|GHT
/'0THER FIELDS,
/!'1F NO MS ATTACHED, THE S
'T /!'AND WE JUMP DIRECTLY TO
/IPTR TO mMS(2)
/!'STATUS TO MS
/!
/!
/!
/!PTR TO MS[0] SENDER WORD
/!'CANNOT BE 0 FOR INTERRUP
'EP /I'REPORT,

/'SAVING TAKES ABOUT 40 CY¥Y
CK DECREASES RESPONSE TIME,

/'READ INTERRUPT STATUS, O
/1

/!

JIEXIT ALLOWED SWITCH,
/CHANGED INTO JUMP MONEX BY
/ { COMMAND,

Q@ /!SCEDREQ PENDING

IH /!AND SCHEDULING NOT INHIB
/!

‘2 /INO, LEAVE INTR SECTION,

K /'IF NO TASK RUNS WE SCHED
/'SAVING
/!
CD IS ONLY COUNTED I|F SOME TS
D /!/INTERRUPTED,
/)
D+1/1
/!
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36 4051 CDFUF /11F USERMODE .DF INSTRFLD,

37 7410 : /1NO USERMODE
40 5264 ITSAF  /INO TROUBLES
41 1000 INTPC /!MIND:! DF NO
42 1374 (=VCALL=1 - /YDON . IF PCevCALL#»1
43 7640 A /1FOR SAVING ' AND SCDREQ WIiLL
/V'BE TESTED §
44 5252 TSKSWT /!NO; GO S8SWIT
FS
IF
45 1006 INTFL /IMIND: DF NO
46 6005 /!
47 7200 /1
50 1005 INTAC /!
51 5400 INTPC /!
>
IF
INTFL /I'FETCH LINK,
/)
/!
INTAC /!
/!
/!
INTPC /!
>
/T 16,
52 1000 TS INTPC /' INTERRUPTED 'HE GENERAL
53 04145 c7700 /'PAGE (0 ROUT
54 7640 A /1
55 5264 | TSAF /1GO FOR SIMP 'STATUS,
56 7240 1A /1 INTERRUPTED PAGE 0 ROUTINE,
57 1000 INTRC /1SAVE STATUS e
60 3000 INTPC /!
61 7240 1A /IMIND: DF ST (' INSTRFLDI!!
62 1400 INTPC /1PC BEFORE €
63 3000 INTPC /!

/F 'E ROUTINES,




‘APP,

990
991
992
993
994
995
996
997
998
999
000
001
002
003
004
005
006
007
.008
009
gio
011
012
01
014
015
016
017
018
019
020

036
037
038
039
049
041
042
043
044

0, INTR SECTION PALB=VOH 02/14/77 PAGE 14
&0 SCHEDULING SCHEME AND SAVING, esnzs

SE FOUR ARE THE |MPORTANT VARIABLES IN THE SCHEDULER:

TSK POINTER TO TCB([5] (LINKWORD) OF THE TASK CURRENTLY
NING

10 INDICATING THE HIGHEST RUNNABLE PRIORITY

REQ SCHEDULE REQUESTFLAG, 0: SCEDREQ PENDING

INH SCHEDUL 'NG INHIB|ITION FLAG, >m1:! SCHEDULING INHIBITED,

T8TK=0 IF NO TASK 1S RUNNING (JUST AFTER INITIALIZATION,

WHILE SCHEDULING AND PERHAPS WHILE IDLINGY,

10 INDICATES THE HIGHEST RUNNABLE PRIORITY By POINTING IN ¢
OF THE PR'ORITY RUNQS, IF NO TASKS ARE RUNNABLE |T POINTS
IN THE RUNQ CONTAINING THE IDLELOOP, IN GENERAL THE TASK
CURRENTLY RUNNING IS THE FIRST IN THE RUNQ POINTED AT BY
HPR 1O,

KS CF A HIGHER PRIORITY THAN THE CURRENT ONE CAN

OME RUNNABLE AS A CONSEQUENCE OF AN INTERRUPT OR AS A
SEQUENCE OF SOME MONITOR CALL (FOR INSTANCE A MESSAGE
ORT), THEREFORE BEFORE LEAVING THE INTERRUPT SECTION OR
MONiTOR WE CHECK THAT THE CURRENT TASK HAS STILL THE
HEST PRIORITY OF ALL RUNNABLE TASKS8, IF |T HAS NOT, THE
TEM SW|ITCHES TASKS AS SOON AS POSSIBLE,

ER A MON|TOR CALL THE CURRENT TASK MAY NO LONGER BE
NABLE (FOR INSTANCE AFTER A SEND MESSAGE AND WAIT

ORT), THE STATUS IS SAVED AND THE TASK IS REMQVED FROM
RUNQ, SUBSEQUENT THE SCHEDULER |8 ENTERED,

#® SAVING,
ORE A NEW TASK CAN BE RUN THE CURRENT TASKS' STATUS MUST BE
ED, THE STATUS IS SAVED AS FOLLOWS!
+VDF TCB(7) VIRTUAL FLDS,
TCB[8] ACCUMULATOR.,
TCBL9)] PROGRAM COUNTER,
TCB[(10) MULTIPLIER QUOTIENT,
- TCB[11) EAE STATUS «LINK,
z TCBI12)] VALUE OF BASE (NOT IN PROTECT TASKS),
TCB[(13] VALUE OF X (NOT IN PROTECT TASKS),
TECT TASKS ARE TASKS RUNNING WITH USER MODE ON,
MONITOR ENTRANCE PART OF THE STATUS IS SAVED IN
°C, MONAC AND MONFL (FLDS #iL +SOME EAE), THIS IS USED IF
ING IS REQUIRED AFTER THIS cCALL,
INTERRUPT PART COF THE STATUS 1S SAVED IN
°C, INTAC AND INTFL (FLDS 4L +SOME EAE), THIS |8 USED
N\ TASK SWITCHING QCCURS AFTER THE INTERRUPT,

## SCHEDUL NG,
SHOULD BE CLEAR THAT WE ARE NOT ALLOWED TO SWITCH TASKS

THE INTERRUPT CAME DURING A MONITOR CALL, TWO THINGS

4T GO WRONG: MON|TOR CALLS OF DIFFERENT TASKS CAN |NTERFERE

INTPC, !NTAC AND !NTFL DO NOT CONTAIN THE PROPER STATUS,

5 !S REMEDIED BY THE VARIABLE SCDINH, WHEN WE ENTER A

TICAL SECTION (FOR INSTANCE AT MONITOR CALL) IN WHICH wE DO
: TO BE INTERRUPTED By OTHER TSKS WE SET SCDINH TO 1, THERE




PAGE 0, INTR SECTION

/!'NHIBITING SCHEDUL
/CLEAR SCDINH AND CH
/1S STiLL PEND!ING,,
/THE SCHEDULER,
/TSKS ARE ENTERED IN
/THIS ROUTINE CHECKS
/THAN THE CURRENT TS
/SCHEDULE REQUEST., A
/LEAVING THE MON|TOR
/

/AFTER SAVING WE [INS
/STARTING AT THE ONE
/HPR|O 1S UPDATED, W
/FLDS TO BE (N CORE,
/WE ISSUE A SWAPREQ
/AND CONTINUE SEARCH
/TASK, IN THIS SiTUA
/FIRST IN |ITS RUNQ,
/

/NOTE}!!: THREE PITF
/1. WE DCNT ISSUE A
/ IF WE DID THE §
/ A TASK.

/2. THE INTERRUPT T

THE MONITOR SWA
AT THE PRIO 0 R
REINSPECTED, TH
PROBABLY THE F|I
IF THE TASK WHO
(BITYL CF TCBIL6])
PRIO RUNQ@, IF W
REENTRANT TASK
MOMENTS,

NNNNNNNNN
w

=V9H 02/14/77 PAGE 1l4-4

T THE END OF THE CRITICAL SEC
DREQ TO SEE WETHER A SCHEDULE
IS WE SAVE THE CURRENT T8K AN

UNQ BY CALLING INRUNQ,

IER THE TSK INSERTED HAS A HIG
SO IT CLEARS SCDREQ@, SIGNALLI
END OF THE INTR SECT|ON AND W
VARIABLE 18 TESTED,

'HE PRIORITY RUNQS ONE BY ONE
ATED BY HPRIO, IF NECESSARY
FIND A RUNNABLE TASK WE CHECQ

IEY ARE THE TASK |S STARTED, O

CHECK AND MTS8WAP)

IE RUNQS TO FIND THE NEXT IMPO

'E MIGHT START A TASK THAT |8

I|F ANQTHER SWAPREQ WAS STILL
MIGHT BE SWAPPING W!THOUT EVE

DICATES SWAP COMPLETION MAKES
RUNNABLE, THIS CAUSES HPRIO
'HUS GUARANTEEING THAT ALL RUN
" THAT CAUSED THE SWAP REQUEST

' BENEFIT FROM THIS,

'8 ARE NOT IN CORE |8 REENTRAN
WE SKIP OVER ALL THE REST OF

iOT DIFFERENT VERS!|ONS OF THAT
INTERRUPT ONE ANOTHER AT INPR
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.080 E AFTER INTERRUPT,

.081 Fs CDF 0 / 'MAKE SURE ABOUT DF,

.082 TAD INTFL /'COPY INTR STATUS INTD MONTIORSTATUS,
.083 DCA MONF L /! g

(084 TAD INTAC /!

.085 DCA MONAC /!

L086 TAD INTPC /!

.087 DCA MONPC /!

.088 Jmp CMNSAF /!JUMP [INTO COMMON SAFE.
.089

.090

.091 uTt, /SAVE CURTSK AND SCHEDULE,
.092 F STATX <

.093 182 MONSCD

.094 JMP +3

.095 182 MONSCD+1

.096 NOP

.097

.098 AF, /COMMON SAFE ROUTINE,

.099 AF, TAD CURTSK /!\?SCDINH>=1, OR DEAF,
.100 IAC /'\?

.101 DCa x0 /1\?

.102 TAD MONFL /'\?7SAFE STATUS AFTER MONCALL,
.103 AND c7 /i\?

.104 TAD ZCORMAP /1\?PTR TO ACTUAL FLD,
.105 DCA MONO /1\?

.106 TAD MOND /'\?7GET VFLD#

,107 F2, AND c77 /I\?SAFE AFTER FCHECK JUMPS HERE,
.108 TAD VCURIF /1\?ADD VINSTRFLD

109 DCA X0 /\?

110 TAD MONAC /i\?

Al DCA | X0 /7\"?

112 TAD MONPC /'\?

113 DCA ; X0 /'\?

114 F PDPBE <

115 F EAE <

116 SCA /i\?

117 Swp /'\?75C TO Ma

118 pca X0 /t\7MQ

119 SCL /'\?SKIPS |F MODE A

120 TAD c200 /'\?

121 TAD MONF L /'\?NOTE: 200 NOT IN FLAGS|,
122 AND c7700 /'\?

123 M@ A /'\?70RS STEPCOUNT IN LLOW ORDER B|TS
124 DCA | X0 /i\?

125

126

L2 T PDP8!I <

128 IF EAE <

129 JMS CDFUF /'\7SKIPS IF USER MODE,
130 TAD | (M@ /t\?

131 CDF § /'\?

132 DCA | X0 /71\?

133 TAD MONFL /\?

134 AND c7700 /7t\?




AL,

00530
00531
00532
00533
00534
00535
00536
00537
00540
00541
00542
00543
00544

00545
00546
00547
00550
00551
00552
00553

00554
00555
00556
00557

00560
00561

00570
00571
00572
00573
00574
00575
00576
00577

MC8,1.,

4051
7410
5775
1773
7421
1772
6201
3410
7701
3410
5775
0000
0000

0000
6002
3157
7040
1164
4771
5745

1051
7650
5775
5300

0304
0570
0560

0000
1136
0107
0110
7723
0617
0731
0202
0600

"

-

-

PAG

/S
cu

TS

IF
SB

PA

CTiON PA

X0

CDFUF

SCED
(X

(BASE
X0
X0

SCED
iONSCD, 030

SK TO WAIT

INT3
CURTSK
OURUNGQ
CURWT
CDFUF

SCED
MONSAF

R}RTR};RTR
SBYTER

0;AVPT=,=2

L8=V9H 02/14/77 P

/t\?

/!\|F USERMODE SKP,
/IN\?
/!\?7DONT TOUCH LoOCS
/1\?
/\?
/\?
/i\?
/I\?
/1\?
/I\?
/!'\?JUMP TO THE sCH
>

3 WA|TCONDITIONS IN

/\
/\WA I TCONDITIONS IN
/\
/\PTR TO TCB[4] IN
/\
/\

/1'F WE CAME JUST FR
/COFUF 1S STILL O
/AND WE NEED NOT SA
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.185 . SCHEDULED THAT 1S ONDISK (TC 0 SET)
L1186 ‘O WAIT WITH FWTSWP CONDITION ND A ¥
.187 i FETCH THE TSK FROM DISK,

1188 D (FWTSWP .

1189 IS CURWT /\CALLING DEAF 'ES ANC %8,
.190 IS GN5 /\GET MS NODE

1191 A X0 /\CLEAR SENDERW

L1192 D X0 /\

1193 A INTO /\PTR TO MS([0]).

L1194 A X0 /\CLEAR L INKWOR

L195 D CURTSK /\

L196 A x0 /\PTR TO TCBRI[5)

L197 D (MTFTCH=1/\

L1198 IS | ZSNDREP /\SEND MS TO MT

L199 4 CURTSK /\

L200 3777 /\

L201 D 1 CURTSK /\CLEAR ONDISK

L202 A CURTSK /\

L1203 P SCED /\
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/SCHEDULER,
00617 7201 SCED, CLA | /=1
00620 3466 DCA REQ /=78CDREQ NO LONGER PENDING,
00621 6001 1ON /=1 ’
00622 3164 SCEDLP, DCA TSK
00623 3167 DCA INH /SCHEDUL ING NO LONGER INHIBITE
00624 1565 TAD | 10 /INSPECT PRIO RUNQGS,
00625 7440 SscDLpP2, SZA /FCHEX FALLS IN HERE,
/NOTE: POSS|IBLE CHANGES IN HPR (8
/KICK US BACK TO SCED,
00626 5233 JMP F /WE FOUND A TaASBK,
00627 6202 CIF 0 /\DEAF WHILE UPDATING HPRIO!
00630 2465 182 10 /\UPDATE HPRIO TO NEXT PRIO RU
00631 23165 182 10 /\
00632 5222 JMP DLP
00633 3010 SCDF, DCA
00634 1010 TAD
00635 2167 182 INH /NO SCHEDULING WHILE BylLDING
00636 3164 DCA TSK /STATUS, STORE PTR TO TCBI[S),
00637 3051 DCA UF /SIGNAL FOR TSKSAF AND FCHEX R '
: 00640 1410 TAD | /B0=1: CODE OF TSK STILL ON DI
» 00641 7710 SPA C
\ 00642 5200 Jmp 1 8K
' 00643 1410 TAD |
; 00644 3107 DCA E /TEMP
' 00645 1407 TAD E
00646 4773 JMS ECK /ASSERT VFLD IN CORE, I|F NOT |
/SWAPREQ IF POSS!BLE AND RETUR
/SCEDNI,
|FDEF PDPBE <
IFDEF EAE <
00647 0427 AND /CDF TO ACT DF IN AC,
' 00650 7410 CLL R
» 00651 7012
' 00652 3007 DCA FL
00653 1345 TAD 00
‘ 00654 04107 PTBASE, AND E /GET yFLDS AGAIN, LOC PTS AT B
’ 00655 3163 DCA RIF /CURRENT VINSTRFLD,
i 00656 1463 TAD RIF
. 00657 7002 BSWR
i 00660 4773 JMS ECK
) 00661 3321 DCA Fl /STORE CDF TO VINSTRPLD,
' 00662 1321 TAD Fl
) 00663 0127 AND
' 00664 1007 TAD FL
l 00665 3007 DCA IFL
_ 00666 1410 TAD
) 00667 3004 DCA ‘AC
; 00670 1410 TAD |
' 00671 3054 DCA PC
i 00672 1410 TAD /GET MQ
) 00673 7431 SWAR 'AD MQ, ASSERT MODE B,
' 00674 1410 TAD | /EAE 4L
)

00675 3110 DCA /TEMP,
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.259 TAD

.260 ACS

261 TAD

262 AND /L0C PTS. AT X,

263 SNA CLA /MODE A OR B?

264 SWBA

265 TAD /L+GTFL+UF&+SCDINH TO
266 AND

267 TAD

.268 Dca

.269 TAD /USERMODE?

270 AND

271 SNA CLA

272 JMp /SET BASE, X AND REQC
273 TAD :DFUF/SET CDFUF ROUTINE
274 JMP /AND DONT TOUCH ANY L
275 2> TAD |

276 DCcA

277 TAD |

.278 ls» CDF /CDF TO VINSTRFLD,
279 DCcA |

.280 TAD

.281 DCA | :

.282 TAD . /REINIT|ALIZE VVRCDF
283 F3, DCA i IF+2/BO0O0OH! VRCDF FALLS
284 TAD

.285 3, DCA ‘1 /NOT SURE ABOUT DF}
286

287 L INTO MONIT "URN,

288 X, CIF CDF /=MAKE SURE ABOQUT DF,
.289 DCA . /=FSTEXT ALLOWED AGA!
290 TAD | /=SCDREQ@ PENDING?
291 SNA CLA /=

292 JMp " /=YES; GO SCHEDUL ING,
293 TAD /=JUST A SHORT RETURN
294 RTF /=

295 AND /=OVERRIDE PR!IO SCHED
296 DCA | /=ADJUST SCDINH,

297 TAD /-

298 JMP

299

300

301

302 F PDP8I <

303 EF EAE <

304 DCA . JCDF TO USERS' DF,
305 TAD

306 SE, AND /GET VFLDS AGAIN, LOC
307 DCA /CURRENT VIRTUAL INST
308 TAD

309 BSWR

310 JMS

311 DCA /STORE CDF TO USERS'
312 TAD

3.3 {AC
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CIFINS /SET CIFINS TO USERS' |F

X0
MONAC
X0
MONPC
X0
Q@ /TEMP
X0
MONF L
ci00 /USERMODE?
MONF L
LA
SCDF2 /NO, SET BASE, X, AND RE
(1SZ CDFUF/SET CDFUF ROUTINE ToO
SCDF3 /AND DONT TOUCH ANY LOCS
SCDF2, X0
MONO
X0
CDIFI, /TO USERS®* INSTRFLD,
(X
(M@
MONO
PTBASE
XVCALL /REINITIALIZE VVRCDF FOR
VRCDF3J, (VVRCDF+2/BOOH! VRCDF FALLS IN
CDIFI
SCDF 3, COFUF+1 /NOT SURE ABOUT DF!
/FALL | NITOR RETURN,
MONEX , DF O /=MAKE SURE ABOUT DF,
EXTALL /=FAST EXIT ALLOWED AGA!
SCDREQ /-=SCDREQ PENDING?
LA /=
TSKSAF /=YES; GO SCHEDULING,
MONF L /=
(400 /=
SCDINH /=ADJUST SCDINH FLAG,
CIFINS, /=-TO USERS' |F
CDFINS, /=TO USERS' DF
MONFL /=
/=SET LINK,
caoo /=USERMODE?
LA /=
/=
MONAC /=
/=
MONPC
>
>
/'F CUR ‘ASK IS PROTECT (USERMODE ON) THEN S

/ELSE C RENT INSTRFLD,




/APP,

1369
1370
1371
1372
1373

Al,

0, INTR SECTION PAL8~

LED EITHER DEAF OR WITH

'UF, 0 /\
182 COFUF /1N
JMP . CDFUF  /1I\

PATCHED CDFUF ROUTINE 0O

iE 17=3




'E 0s INTR SECTION PAL8=VIH

CHECK FAILED, VFLDS NOT IN CO
F CALLED FROM A TSK (CDFUF N
‘AVE !T WITH THE NEW DF, OTHER
/CHEDULER) SCHEDULE THE NEXT |
F CURTSK IS REENTRANT (B1 OF
'SKS OF TH!S PRIiORITY, ’

HEX, TAD CURTSK
DCA X0 /PTR TO
TAD CDFUF /CALLED
SNA CLA
JMP SCEDNI  /NO,
182 X0
TAD MON3 /GET RE
TAD (=FLDTAB
JMP MONSF2 /JMP 1IN

'E CANNOT START UP THE FIRST T
'FLDS ARE NOT 'N ACTUAL CORE,
'AKE THE NEXT ONE IN THIS RUNQ
"ITH A REENTRANT TASK,

EDNI, DCA SCD I NH
TAD SCDREQ /IF SCH
SNA CLA /JUMP R
JMP SCED
AC2000 /CURTSK
AND | X0
SNA CLA /1F so,
TAD | CURTSK
JMp SCDLP2

DEF PDP81 <AVPT3(03;AVPT=,=2>

GE

SCHEDULE OT!

OF PAGE?

BECAUSE ITS

‘DULER

T OF THIS Rl




MC8,1.

0000
7400
7440
5206
7240
1554
3155
7420
7344
1136
1155
315¢

7010
7051
4000
2000
0555
7450
5251
4777
5251
7307
1155
3156
1155
7040
1164
7640
5235
1376

3156
7326
1154
3556
4276

PAGE 0,

INTR SEC
/##sus SOME SMA

/SEND,
/INSERT A MS |IN
/THIS PROCES, |

/INTQaPTR TCQ MS
/AC  =2PTR TC TC
JUSES |NTO, INT2

/REPORT,

/ 'NSERT A MS |IN

/TSK IN RUNQ (B

/

/INTO =PTR TO

/USES INT1, INT2

SNDREP, 0
cLL
SZA
JMP
cLA
TAD
DCA
SNL
ACMZ
TAD
TAD
DCA

CMA

RAR
CIA RAR
FWTRP=4000;FWTM!

AND |
SNA
JMP
JMS
JMP
AC4
TAD
DCA
TAD
CMA
TAD
SZA
Jmp
TAD

MSIN,

CLA

DCA
AC2
TAD
DCA
JMS

PALBfVQH 02/14/77 PAGE 19

F ROUTINES USED BY THE SCHEDULER w####s
RCQ, |F TSK- WAS WAITING FOR MSS FROM
IT IN RUNQ (BY CALLING |NRUNQ),

NDERWORD .
SK WA | TWORD.

RPQ. IF TSK WAS WAITING FOR THAT MS
ING INRUNQ),

INSER

SENDERWORD,

/\

/\

/N

/\

/N
/'\CML
/N
/'\SKIPS
/N

/\

/N
/I\PTR TO TCB([4) |F S8END
/!\PTR TO TcB[2] I|F REPORT
/'\L=0 IF REP, L=1 IF 8SND
/i\AC=0: REP, AC4000: 8ND,
/!'\AC=4000! REP, AC=2000:
/\

IF REPORT

8ND,

/\
/'\WAITING FOR SEND OR REPORT?
/t\NO. ONLY APPPEND,
/'\MS ALLOWED TO REACT|VATE TSK?
/N
/'\
/\
/'\PTR TO TSKS AcC,
/1\
/'\
K /I'\REPORT MSG TO CUR TsK?
/'\
/N
/'\NOTE ONLY HERE I|F CURTSK
/!\FOR THIS REPORT AND YET
/'\ IS NOT SAVED!
/'\PTR TO TASKS AC
/N
/N
/' \MSPTR
3 /'\INSERT

18 WAITING
ITS STATUS

(@]

IN TASKS AC,
IN RUNQ,




. AL,

01041
01042
01043
01044
01045
01046
01047
01050

01051
01052
01053
01054
01055

01056
01057
01060

01061
01062
01063
01064

01065
01066
041067

01070
01071
01072
01073
01074

01075

MC8,1.,

7825
1156
3456
7330
0855
1556
3856
5600

2456
2154
1554
7640
5600

1275
7040
3455

1856
7450
5271
3156

2155
5261
2275

5261
1154
3556
3554
5600

0000

PAGE 0,

MSAPP,

|FDEF §°

>
MSAPPY,

IFDEF 8

>

MSAPP2,

|FDEF S*

VA A

8=VOH 02/14/77 PAGE 19«1

NOTE MONFLEBMONAGC#+3!

‘'\0 IF SND, 4000 !F REPORT
m

"Y\NSET TSKS L I|F REPORT

N\

{\PTR TO HEAD OF MSa,

'\

t\MS ALREADY IN SOME a?

!\NIF AC=0, PROBABLY NOT,
'\YES. LEAVE, DONT MAKE CIRCU

'\SET UP COUNTER,
I\
'\CTR

!\SEARCH MSQTAIL,
HAY
I\
'\

I\NINCREMENT CTR,
LA
!\NIF OVERFLOW INCREMENT QMAX,

HA

t\APPEND MESSAGE

'\

{\WARNING: |T SEEMS VERY ROTT|
INTMS!!! BUT RPQ WON'T BECOME
AS WE ONLY COME HERE |F INTMS
I\LAST ONE IN RPQI11?

AR,
4E
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1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
L1535
1536
L537
1538
1539
L540
1541
L5492
1543
1544
L545
546
.547
.548
.549
.550
551
.552
653
554
555
.556
557
.558
559
560
561
562
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. RUNGS,
. 8CHEDULER USES A PRIORITY RUN@, |,E, A RUNQ FOR EACH
ORITY, EACH TSK HAS A PRIORITY IN THE RANGE 1«7, PRIOR|TY |
RESERVED FOR MONTSKS, PRIORITY 10 FOR THE IDLETSK,
. HIGHEST PRIOR|TY IS PRIOO.
. ARRAY RQPTRS HOLDS THE HEADS AND TAILS OF EACH RUNQ AS
LOws:
R@PTRS[2N] HEAD OF RUNQ OF PRIO N,
RAPTRS[2N+1] TAIL OF RUNQ OF PRIO N,
ITEMS IN THE RUNQ ARE TCBS OF RUNNABLE TSKS. THEY ARE
'EADED THROUGH THE TCB L INKWORDS (TcBIS5])).
PRINCIPLE EACH PRIO RUN@ IS A FIFO @, BUT FCMEX
' 8KIP OVER TASKS WHOSE FLDS ARE NOT IN ACTUAL CORE,

'UNQ,

SE ALL WAIT CONDITIONS, BUT NOT STOPD,

ERT A TSK IN ITS PRIO RUN@, IF IT IS NOT STOPPED (STOPDBIT
), SIGNA| SCEDREQ BY CLEARING SCDREQ,

=PTR TO TCB[4) WAIT WORD.
S INTO, INT2,

NG, O /N
TAD | INT1 /I\REMOVE ANY WAIT CONDITIOGNS EXCEPT
AND c37 /1\8TOP
DCA | INT1 /N
TAD INT1 /i\2#PR10O
CLL CMA RAR /I\STOPDBIT TO LINK,
SNL /I'\STOPPDBIT SET?
JMP INRQEX /I\YES, SKIP THE REST, AC»=m0,
STL CMA RAL /IGET PRIO®#241
TAD (RQPTRS /\
Dca INT2 /!\PTR TO TAllL OF RUNG@,
187 INTH /Zi\NINTL1:=PTR TO TCB[%] LINK WORD,
TAD | INT1 /INGET PTR IN TIMEOUT @ IF ANY,
DCA INTO /I\PTR IN TOQ OR INNOGCENT PRTR,
DCA | INTD /!'\CLEAR POS8BILE TIMEOUTNODE,
TAD | INT2 /'\PREVIOUS LAST I|TEM,
DCA INTO /'\PTR TO PRECESSOR,
TAD INTY 7\
DCA | INTDO /'\APPEND,
DCA | INTY1 /1\ZERO TCB(5],
TAD INT1 /'\UPDATE TAlL,
DCA | INT2 VEAY :
TAD HPR IO /I\NCOMPARE NEW PRIO TO CURRENT HIGHEST,
ClA /i\=HPR|O
TAD INT2 /i\=HPRIO«NPR|Q+1

EX, SMA CLA /1\MUST WE SET SCDRE@&?%
JMP | INRUNQ /1\NO,
CMA /\
TAD INT2 /'\YES. SET NEW HPRIO,
DCA HPR IO /N
DCA SCDREQ /:!\

JMP INRUNQ /!
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3 /

! / | THE RUNQ,

5 / ONS IN TSK WAITWORD TCB[4]},

5 /

’ 4000 F /WAIT REPORT,

3 2000 F /WAIT FOR MS TO BE RECE!
) 0200 F /WAIT FOR TI!ME OUT,

) 0400 F /WAIT FOR SWAP IN,

L 0001 s IAITING FOR RESUME CQMMAND,

2 / 'COND I TIONS,

5 / 'SK WA ITWORD,

; / .3 .

5 /

5 01136 0000 © /\

4 01137 3155 1 /\PTR TO TCB(41],

3 01140 1555 1 /\FETCH 2#PR10,

) / ) /\REMOVE WwWA|TS?

) 01141 1375 IPTRS /\

L 01142 3156 2 /\PTR TO PRIO RUNQ,

> 01143 1157 '3 /\GET WAITCONDITI|ONS,

3 01144 1555 1 /\SET UP WAIT CONDITIONS
} 01145 3555 1 /\ -

5 01146 2155 1 /\PTR TO TCB[5] LINK WOR
5 01147 1156 2 /\INITIATE SEARCH FOR PR
’ 01150 3157 o '3 /\PTR IN Q.

3 01151 1557 '3 /\FETCH LINK

) 01152 7041 /\

) 01159 1155 1 /\WHO PTS AT THE TSK TO
L 01154 7650 /\

2 0115 5360 'QF /\PRECESSOR FOUND,

3 01156 1557 '3 /\NOT FOUND YET, SEARCH
} 01157 5350 \aLP  /\

5 01160 1555 o© 1 /\DELETE TSK FROM RUN®,
5 01161 3557 '3 /\

7 01162 1155 1 /\

3 01163 3555 ! /\ INNOCENT PTR IN LINKWO
) 01164 1557 '3 /\!8 THE REMOVED TSK THE
) 01165 7640 /\Q

L 01166 5736 'UNQ  /\NO,

> 01167 2156 ‘2 /\YES; UPDATE TAIL, INT2
3 01170 1157 '3 /\NEW LAST TSK,

} 01171 3556 2 /\

5 01172 5736 WUNQ /N

5 / IG ONLY ONE TSK ARE TREATED WE
7

3 ! "$(0;AVPT=,=2 >

? 01275 4700

) 0176 0004

01177 3514
’ 1200 P
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', A2, MC8,2, VIRTUAL CORE MANAGER, PAGE« AND FIELDPREQUEST,
‘#® VIRTUAL CORE MANAGER #s#as

S OPERATING SYSTEM IS EQUIPED WITH UPTO 64 VIRTUAL MEMORY
LDS, THE EXACT NUMBER OF VIRTUAL FIELDS |8 CONTROLLED BY THE

'AMETER VFMAX IN THE CONFIG FILE,

‘H VIRTUAL FIELD MAY BE SWAPPED INTO AN ACTUAL FIELD OF THE

'8. THE NUMBER OF ACTUAL FIELDS |S DETERMINED BY THE PARAMETER

'MAX IN THE CONFI!G FILE,

A VIRTUAL FIELD IS NOT IN CORE, IT IS STORED ON THE DISK IN
OWN FIELDSLOT (A SPECIFIC AREA ON THE DI8K),

8TATUS OF A VIRTUAL FIELD 1S SPECIFIED IN THE FIELDTABLE
DTAB), EACH VIRTUAL FIELD OCCUPIES ONE WORD IN FLDTAB,
" ASS|IGNMENT OF FLDTAB:
0¢ ON DISK, 1: IN CORE; SEE BELOW,
0: NEVER USED, 1: USED (STATISTICS),
GIVEN OUT AS WHOLE F|ELD FOR DATA; GENERAL PAGE 0
ROUT !NES CANNOT BE COPIED INTO THIS FIELD,
‘A1000
OTO PART OF PAGE 0 OF THIS FIELD |18 6CcUPIED,
Qs400
CORERES'DENT; NOT ALLOWED TO SWAP THIS& FIELD OUT OF GORE,
$=100
8 ACTUAL FIELD IF THE FIELD 18 IN CORE,
MCONIN BIT3 A COPY OF THE GENERAL PAGE (0 ROUTINES 18 IN
THIS FIELD,

: 0: NO DATA PRESENT, 1: DATA PRESENT (USED TO
OPTIMIZE SWAPPING),

: 0: FREE, 1: OCCUPIED,

ES:

IF A FIELD IS IN CORE AND DATA ARE PRESENT, WE COMPUTE A CDF
ITS ACTUAL FIELD BY ANDING THE BITS IN FLOTAB WITH 6271,

S TRIC FalLS IF THE FIELD 1S FREEI!?!,

SWAPPING IN OR OUT A FIELD IS A DUMMY ACTION |F THE DATA
SENT BIT (B10) IS LOW,

DiFFERENT STORAGE ALLOCATION SYSTEMS ARFE USED TO ALLOCATE
FF IN THESE VIRTUAL FIELDS.

ROUTINES GETFLD AND FRFLD ARE USED TO REQUEST AND RETURN
PLETE FIELDS.

SE ROUTINES DIRECTLY ACCESS THE FIELDTABLE TO CHECK, SET AND
AR THE NONFREE BIT (B11).
UMBER OF UPTO 37 PAGES CAN BE REQUESTED AND RETURNED BY
LING ThE ROUTINE PGRQN, IT USES A CHAIN OF FREE CORE JUNKS
CHAN), ON REQUEST PGRQN TRIES TO FIND A JUNK OF SUFF|C|ENT
GTH N FCCHAN, IF THIS FAILS GETFLD 1S CALLED, LIKEWISE ON
URN FRFLD 1S CALLED IF A FREE CORE JUNK OF 37 PAGES IS
URNED, PAGE 0 iS NEVER GIVEN OUT BY PGRQ@N, IT 'S RESERVED
THE GENCRAL PAGE (0 ROUTINES, NONPROTECT TASKS (USERMODE

) HAVE A MAXiMUM LENGTH OF 37 PAGES AND USE THE GENERAL
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'AGE 0, THEY ARE ALLOCATED USING PGRGQN,

\ TASK HAS ACCESS To AT MOST TWo DIFFERENT FIleELDS (IF AND DF),
'NOTE: WE D!DNOT ALLOW THE CIF INSTRUCTION IN A TASK),

JEFORE RUNNING A TASK THE ROUTINE FCHECK CHECKS WETHER THESE
"IELDS ARE ACTUALLY IN CORE. IF A TASK WANTS TO CHANGE ITS
JATAFIELD T CALLS EITHER VVCDF OR VVRCDF, THESE ROUTINES CHECK
IETHER THE NEW DATAFIELD 1S IN CORE,

iIWAPPING FIELDS,

F SOMEONE WANTS TO ACCESS A FIELD WHICH IS NOT IN CORE AT THAT
TOMENT, IT MUST BE SWAPPED IN., BEFORE THAT ANOTHER FIELD MUST BE
JWAPPED OUT, WHICH FIELD 1S TO BE REMOVED |8 DETERM|INED BY THE
AG|NG ROUTINES., WH|CH FIELDS ARE ACTUALLY IN CORE |S DENOTED IN
:ORMAP (COREMAP), IT IS AN ARRAY OF ACTMAX ENTRIES, AN ENTRY FOR
IACH ACTUAL F!ELD,

BIBLIOTHEEK MATHEMATISCH CENTRUM

e AVISTERDAM-
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L684
1685
L686
L1687
1688
L689
L690
1691
1692
1693
L694
L695
L696
L697
.698

710

P
N

P

N g il

e

NN NN N N N NN Y
b
DOO®NOUH WNF

NN N NN
NSRS F e
BN =

725
726
727
728
729
730
731
732
733
734
735
736
737

738

A2.

01200
01201
ni202

01203
01204

01205
01206
01207
01210
01211
01212

AL CORE MANAGER PAL8=VY9H 02/14/77 PAGE 23
## PAGE REQUEST AND RETURN SECTION,

7 PAGES OF FREE CORE MAY BE REQUESTED BY CALLING THE ROUTINE
anN, ,

KS OF FREE CORE ARE ORGANIZED IN A CHAIN; FCCHAN (FREE CORE
iIN). THE CHAN 1S SORTED ACCORDING TO INCREASING PAGE AND
NUMBER, WHEN A CERTAIN AMOUNT OF PAGES !S REQUESTED WE FIRST
RCH THE CHAIN TO FIND A JUNK OF SUFFICIENT LENGTH, IF THE
RCH FAILS WE CALL GETFLD TO FETCH A FRESHW EMPTY FLD, THIS I8
KEN INTO TWO JUNKS (NOT IF 37 PAGES WERE REQUESTED), ONE JUNK
HANDED TO THE CALLER, THE OTHER IS INSERTED IN THE CHAIN,

E 0 OF EACH FLD IN TH|S SYSTEM IS RESERVED FOR THE MON|TOR,

ES PREVIOUSLY REQUESTED BY CALLING PGRQN MUST BE RETURNED 8Y
LING PGRQN, THE NEW JUNK 1S INSERTED

THE CHAIN POSSIBLY MERGED WITH OTHER JUNKS, IF A WHOLE FLD
PAGES) iS FREE IT ISNOT INSERTED IN THE CHAIN,

LD IS CALLED TO SET THE EMPTY CONDITION IN FLDTASB,

OUT OF A NODE IN THE FREE CORE CHAIN:
PTR TO NEXT NODE3; 0 INDICATES THE END,
B0=5 VFLD#, B7«11 FIRST FREE PAGE,
MINUS NUMBER OF FREE PAGES.

HOPE THESE ARE INNOCENT TEMPS,
EM=VJUMS
EM=VVRDF
ENaVVCDF
LD=VVRCDF

P RCUTINE FOR PAGE RETURN AND REQUEST,

§ RCUTINE IS CALLED WHEN IN|T|ALIZING PGRQ AND PGRTN,
ROUTINE !S REENTERED HALFWAY EACH TIME A NEW NODE HAS
BE INSPECTED.

JMS PGR
SNA /AC=0 IF END OF CHAIN REACHED,
JMP EXH /FCCHAN EXHAUSTED,

/77

GTH !N MARG1 B7=-11.
RETURN AC CONTAINS FIRST ITEM OF NEXT NODE,

0
TAD MARG1 /GET LENGTH,
AND c37 /REMOVE OPTIONS,
F CHECK <
SNA
SYSHLT /DONT ACCEPT ZERO LENGTH
DCA PGRLEN /LENGTH
TAD (FCCHAN /FETCH PTR TO HEAD OF FREE CORE CHAIN,
JMP .+3 /FALL INTO LOOP,
>, CLA /NEXT NODE, ROUTINE IS REENTERED HERE,
TAD | PGRCLD /UPDATE PTR TO PRECESSOR,
DCA PGROLD /STORE PTR TO PRECESSOR,




13
14
'15
116
17
20

MC8,2.

1420
7450
5600
3010
1410
5600

VIRTUAL ¢

PGRLPM,

PGREXM,

ANAGER

PGR

PGR
X0
X0
PGR

'AGE 23=1

MERGE,

INSPECTED,

\G,

NEVER 01}
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747
.748
.749
750
.751
.752
.753
.754
.755
1756
757
.758
(759
1760
L7761
1762
L763
L764
.765
(766
1767
1768
L769
L7770
L1771
1772
L7773
(774
L7758
L776
L7777
L778
L779
L7819
L7814
L782
L783
L1784
L7858
L786
1787
L1788
1789
L1790
1791
L1792
1793
1794
1795
1796
1797
1798
1799
1800
1801

A2,

01221
01222
01223

01224
01225
01226
01227
01230
01231
01232
01233
01234
01235
01236
01237

01240
01241
01242
01243
01244
01245
01246
01247
01250
01251
01252
01253
01254
01255
01256
01257
01260
01261
01262
01263
01264
01265

E MANAGER PALB=VIH 02/14/77 PAG

GE REQUEST/RETURN,
AC=0N, RETURN:!: AC=FLD+PAG.

A ' /REQUEST OR RETURN?

P PGRTN

E REQUEST, :

=37 PAGES OF FREE CORE,
CRES REQUEST PAGES IN CORE
ZREQ REQUEST TO USE THE OT

FLD OF THESE PAGES,
S PGRGN
ENGTH IN MARGY1,
G AT RETURN, B0=-4 PAGE#, B6=11 VFDL
MON3, MARG1, MONAC,

S PGR /FALL INTO INSPECT NO
A

P PGRAX /JUMP FOR EXHAUSTED L
A PGRTEM /STORE FLD=+PAG,

D 1 X0 /FETCH MINUS LENGTH

D PGRLEN /COMPARE §IZE,

A SZA

P PGRLP /TO SHORT, NEXT NODE,
A PGRREM /STORE MINUS REMAINDE
D PGRTEM

S RDFLD /MON3:=PTR IN FLDTAB,
D (FCRES+FZREQ /1N AC,

RY COMPLICATED TEST FOR THE QPTIONS

ANp THE OPTIONS MATCH IF!

OF THEM HAs THE ZREQBIT SET

R BOTH OR NONE HAS THE CRESB|T SET,
MARG1 /NOTE: ZREQ@ AND CRES

D (FZREQ42+FCRES /BITS,

A CLA

P PGRLP  /NO MATCH,

D MARGY  /SET UP ZREQBIT IN FL
D (FZREQ

D |  MON3 /WE KNOW |T ISNOT SET
A . MONZ

D | PGROLD /BREAK OR DELETE TH!S
A X0

D PGRTEM /FLD+PAG

D PGRLEN /ADD LENGTH

A i X0 /NEW FLD+PAG

D PGRREM /MINUS NEW LENGTH

A /BAD TRICK:

s DF3 /FIRST DELETE AND FRE
A X0 /AND THEN STILL CHANG
D PGRTEM

L RTR;RTR;RTR

P PGRGN
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7106
7006
7006
3045
1373
0161
7040
3200
1045
4355
0200
3553
3070

4200
7450
5332
7141
1045
7420
5327
1410
7640

5210
1420
3010
1410
304%
141¢
7041
1025
3025
4772
5213

1025
7650

5321
1371
1025

VIRTUAL CORE MANAGER PAL8=VOH 02/14

/PGRTN, PAGE RETURN,

JRETURN PAGES OF FREE CORE PREVIOUSLY
/THE NEW JUNK OF FREE CORE IS INSERTE
J\F POSSIBLE IT IS MERGED WITH ADJACE

/FREE AGAIN (37 FREE PAGES) IT IS RE
/EMPTY CONDITION IS SET IN FLDTAB,
/ TAD /FLD+PAG IN A
/ JMS PGRAN
/LENGTH+FZREQBIT IN MARG1
/
PGRTN,
CLL RTLIRTLIRTL
DCA PGRREM /FLD+PAG.
TAD (FZREQ
AND MARG1
CMA
DCA PGR /SAVE THIS OP
TAD PGRREM
JMS RDFLD /GET CONTENTS
AND PGR /CLEAR POSSBI
DCA | MON3
DCA PGRTEM /CLEAR PTR FO
PGRTN2, /PGRQ MAY FaAL
JMS PGR /FALL INTO IN
SNA
JMP PGRNM /JUMP FOR EXH
ClIA CLL /AC!=MINUS FL
TAD PGRREM /COMPARE WITH
SNL /INSERT IT HE
JMP PGRMB /YES,
TAD | X0 /NO, PERHAPS
SZA CLA /LENGTH,
/AC=FLLD+PAG T
/=(FLD+PAG 4L
JMP PGRLP /NO FORWARD M
PGRMF, TAD | PGRCLD /FORWARD MERG
DCA X0
TAD ! X0 /UPDATE FLD4P
DCA PGRREM
PGRM2, TAD X0 /BACKWARD MER
CIA
TAD PGRLEN /JUPDATE LENGT
DCA PGRLEN
JMS DF3 /DELETE AND F
JMP PGRLPM /WE WILL FIND
/ IMMEDIATELY,
PGRMB, TAD PGRLEN ,ADD LENGTH
SNA CLA /AC=FLD#+PAG4L
/=-(FLD+PAG) O
Jmp PGRM2 /BACKWARD MER
PGRNM, TAD (=37 /NO MERGE,
TAD PGRLEN /WHOLE FLD FR

AGE 24=1

STED By CALLING PGRON,
HE FREE CORE CHAIN,

KS, I|F A WHOLE FLD IS
FROM THE CHAIN AND THE

4 PAGE#, B6=-11 VFLDZ,
DTAB

QaiT,

RN,

ERE,

NODE LQOP,

LIsT, APPEND HERE,
OF |ITEM, NONZERO!

AG TO BE |INSERTED,

D MERGE? ADD MINUS
NSERTED
OF NODE,
NEXT NODE,
BE |INSERTED,
IP8 HERE,
iE INSERTED,
RGED NODE,
'LWACE TO INSERT

To BE INSERTED «
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.857 01334

.858 01332 /YES,

.859 01336 /GET NODE, X0 PTS TO IRN ,
.860 01337 ) :

.861 01340

.862 01341

.863 01342 ) /INSERTED IN CHAIN,
.864 01343 \

1865 01344

.866 01345 |

.867 01346 /MINUS LENGTH,
868 01347

.869 01350

1870 01351 ! /SET UP EMPTY CONDITI .
(871 01352

.872 01353

L873 01354

874

.875 01355

.876 01356

.877 01357

.878 01360 B

.879 01361

.88¢ 01362

.881 01363

.882

.883 01364 =2

.884 01365

.885

.886

.887 01366

.888 01367

.889 01370

.890 01371

.891 01372

.892 01373

.893 01374

.894 01375

.895 01376

896 01377

.897
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00 1377 PGRQX, TAD (FCRES+FZ IAUSTED, GET A NEW

01 0161 AND MARG1

02 4247 JMS _GETFLD / | AC IN FILLDTAB,
/ # IN AC Bg=11,

03 7106 CLL RTL;RTL3RTL

04 7006 :

05 7006

06 7001 IAC / FOR MONITOR,

07 3070 DCA PGRTEM

10 1553 TAD | MON3 / IF FLD,
/ CORE AND MONINBI|T
/ ' COPY THE GENERAL
/

11 7510 SPA /SKIP IF AC 'NE' 0,

12 0122 AND C4;MONIN=

0004

13 7650 SNA CLA

14 4776 JMS GPZRIN / ‘AL PAGE ZERO STUFI

15 1025 TAD PGRLEN / 'TH OF REMAINDER

16 7041 ClA

17 1125 TAD c37

20 7450 SNA

21 5775 JMP PGREX /

22 3161 DCA MARG1

23 1070 TAD PGRTEM

24 1025 TAD PGRLEN / 'EMA | NDER

25 3045 DCA PGRREM

26 5774 JMP PGRTNZ2 / JUNK AND LEAVE PG}
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927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
.945
946
947
.948
.949
950
951
952
953
954
955
956
957
958
959
960
961
962
963

A2,

01427
01430
01431
01432
01433
01434
01435
01436
01437
01440

01441
01442

01443
01444

01445
01446

AL COR
#® LOC

S May
TH
TO
TH
RO
co
L/

S ARE
100 (A
Y ASSU
E AND
K8 ARE
S=s100

CK, 0
DC
TA
AN
CcL
RA
TA
DC
TA
TA
F CHEC
SP
SY

DC
JM

EM' 0
M2, 0

PALB=VIH 02/14/77 PAGE 26
OCKING FIELDS,

CORE FOR SEVERAL REASONS:
'‘HIS FLD ARE USED SO OFTEN THA
ORERES IDENT (SEE THE USE OF T
‘T ROUTINES),

CTED TO AN INT8LOT MUST RESID
LDS,
MAY TEMPORARILY LOCK FLDS IN

ICKED) BY CALLING THE ROUTINE
TO BE LOCKED (UNLOCKED) TO BE
NT TO ITS ENTRY IN FLDTAB.

CORMAP B0=5,
ESIDENCYBIT,

/TEMP

/CHANGE LOCK COUNT,

/WE DONT ACCEPT MORE THAN 3




MC802-

o’/

odoc
1373
3324
1112
3153
1372
3307
7001
0853
7650
5266
2153
2307
5256
4576
1324
7040
0553
1324
7500
5303
1120
0002
3553
1132
0300
0324
7440
4227
5304
3553
1153
0130
5647

6000
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/#n®u® GETFLD AND. FRFLD,

/

/FIELDS ARE CLAIMED BY CALLING GETFLD, THEY ARE FREED BY CALLING

/FRFLD, GETFLD SEARCHES THE FIRST FREE FIELD FROM THE FLDTAB AND

/RETURNS |TS NUMBER IN AC B6-11, POSSIBLE SPECIAL COND|TIONS THAT
/WERE SET IN AC AT THE CALL ARE INDICATED IN FLDTAB,

/FRFLD SETS THE FIELD FREE CONDITION IN FLDTAB,

/
/ TAD SPFLAG /FETCH SPECIAL FLAGS (E,G, CRESBIT) IN AC
/ JMS GETFLD “

/AC Bbé=11 HOLD VFLD#, IF NO MORE FREE FLDS ARE AVAILABLE A
/SYSTEM HALT OCCURS,

/USES MON3J,
GETFLD, O
TAD (2001 /ADD USED AND OCCUPIED CONDITIONS TO
DCA FLDTEM /FLAGS. STORE FLAGS,
TAD XFLDTAB /SEARCH FLDTAB FOR FREE FLD,
DCA MON3J
TAD (=VIRMAX=1
DCA FRFLD /JUST A CTR,
GETFLP, IAC /SEARCH LOOP,
AND | MON3J /FREE?
SNA CLA
JMP GETFLF /YES,
182 MON3
182 FRFLD /INCREMENT COUNT,
JMP GETFLP
SYSHLT /FREE FIELDS EXHAUSTED|!!
GETFLF, TAD FLDTEM /GET FLAGS
CMA
AND MON3
TAD FLDTEM /ADD TO FLDTAB ENTRY
SMA /!N CORE?
JMP GETFL2 /NO,
TAD C2;FDP=2/YES, SET DATAPRESENT BIT,
DCA | MON3 ,
TAD CJ00;FCRES=100 /WILL IT BE CORERESIDENT?
AND FLDTEM
SZA
JMs VFLCCK /YES, LOCK IT,
Jmp GETFLX
GETFL2, DcA | MON3
GETFLX, TAD MON3
AND c77 /FLDTAB AT BEGIN OF PAGE
JMP GETFLD
/ TAD FLDPTR /VFLD# IN AC B6=11, OTHER BITS DISCARDED,
/ JMS FRFLD

/USES MONZ,

FRFLD, O /TEMP FOR GETFLD,
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2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045

A2,

01510
01511
01512
01513
01514
01515
01516
01517
01520
01521
01522
01223
01524

01525
01526

01570
01571
01572
01573
01574
01575
01576
01577

'E MAN/

iD
D
A
D !
1D
A
‘A
'S
\D
D
CA
P

'"PT;(0;

VOH 0

T CONT
2R =10

5, SO
PuFDP=

SET €O
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/STORE STUFF OF GENERAL PAGE ZE '0 FIELD,
/MON3 PTS TO ENTRY OF FIELD IN b

00 0000 GPZRIN, O :

01 1122 TAD c4

02 0853 AND | MON3
03 7112 CLL RTR;RAR /MON | NB LINK,
04 7010
05 1553 TAD MONJ
06 0141 AND c7773 /MASK O SIBLE MONINBIT,
07 1122 TAD c4 /DONT T INK?
10 3853 DCA | MON3 /SET MO ",
11 1317 TAD XCDF70
12 0553 AND ! MON3 /GET ¢D €T FLD,
13 3214 DCA GPZCDF
14 6201 GPZCDF, CDF
15 7430 SZL /WAS MO " ALREADY SET?
16 5232 JMP GPZRI2 /YES; O JUST (CIF CDF CUR!
17 1377 TAD (13
20 3010 DCA X0
1634 GPZCT=POCTAD
21 1376 TAD (=150+14
22 3234 DCA GPZCT
23 1375 TAD (TAD 14
24 3225 DCA GPZTAD
25 1000 GPZTAD, TAD
26 2225 1§2 GPZTAD
27 3410 DCA | X0
30 2234 182 GPZCT
31 5225 JMP GPZTAD

/UPDATE GENERAL PAGE 0, .
/WHEN THE GENERAL PAGE 0 18 PRE N A FLD, A NUMBER

/OF LOCS OF THAT FLD MUST CONTA CDF CUR,
/WHERE CUR |S THE CURRENT ACTUA
/THIS RCUTINE F'LLS THESE LOCAT
/MON3 PCINTS TO THE ENTRY IN FL IF THE
/FLD TO BE UPDATED,
32 1374 GPZRI2, TAD (TAD POCLST
33 3234 DCaA POCTAD
34 1000 POCTAD, TAD /GET PT AGE 0,
'35 7450 SNA /0 TERM LIST OF LOCS,
36 5245 JMp POCEX
37 3225 DCA GPZTAD /TEMP
40 7326 AC2
1 2214 TAD GPZCDF /CIF CD IN AC,
42 3625 DCA GPZTAD
43 2234 182 POCTAD
44 5234 JMP POCTAD
45 6201 POCEX, CDF Q
46 5600 JMP GPZRIN

47 3021 POCLST, VVRCDF+1
50 ¢02r VVCOF +1
51 9052 MYCOD . F
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/APP, » .

ET+1
2102 UTa1
2103
2104
2105 ING ROUTINES
!

zlg? TINES ARE USED TO DECIDE WHICH VIRTUAL FIELDS
21.08 :H{CH ARE TEMPORARILY STORED ON D|5K'E CHOOSE A
2109 ,érv OF POSSIBLE PAGING ALGORITHMS W ONGEST ‘€.
110 RE ONE: WE SWAP OUT THE FIELD THAT WAS tROGRAM
2111 RITHN WAS CHOSEN BECAUSE IT IS FASY To_PROGRAN
112 DOESNOT TAKE ANY TIME AS LONG AS NO F
2113 AD.
2113 D DOESNOT WORK TOO B F THE FACT THAT W
1] HT TAKE ADVANTAGE O IES
iie Cos ARE Last USED, TO DO SO ONE MUST REMOVE The
116 < AND WRITE SONE ROUTINE VFSIGN. FCHECK 15 Ch
jgt AR A
2117 ; OR EACH TASK SWITCH} :
118 gw§SSTTNas CONTROL THE CONTENTS orFTgﬁoARRAY
2119 ACTMAX], ONE ENTRY FOR EACH ACTUAL .
>1 : MAP 3
T i ENESL?: ngcaiNv TIMES THIS FIELD 1S LOCKE
SED T Comt (E.G,, WHEN DATABREAK PROCESSES USE
2123 FIELD) . ES IN THIS F|
2124 -12: THE VIRTUAL FIELD THAT RESIDES
2125
2126 ED ouT,

TO BE SWAPP
212 INE WHICH VFLD 'S s y
;ié; OFDSZERﬁH:T WAS LONGEST IN CORE, UNLEgsRéTE¥2
2129 :éﬁ THE ONE THAT WAS NEXT LONGEST IN CORE ETC..
230 ELDS ARE LOCKED, THE ERROR RETURN IS '
Efgg g z;;gzs /AC=0, ALL FLDS ARE LOCKED.
oL -
2233 ) /AC=PTR iN CORMAP,
2234 IN CORE
5 AS LONGEST IN
2195 RMAP /PO!NTER TO (FLD THAT W L
2136
2187
i - AX"i |
>1§g . épﬁilm /COUNT THE NUMBER OF ’L°5|ﬁ§ TZ E
):40 g VFNEXT /KEEP THIS POINTER CIRCUL
21449 D (=CORMAP=ACTMAX
“4p .
T A CLA
1148 o 43
244 b ZCORMAP
245 A VFNEXT
1144 VFNEXT KED?

; z FIELD LOCKED?

1147 5 VFNEXT /1S THE CANDIDATE
2148 D C7700
3?23 . VFLF /NO, FIELD TO BE SWAPPED OUT IS F
. - A P * "
1o z VFLCT ;:;L FLDS CHECKED? i
) 2 ,
e : 3§t§§§ /YES, ALL LOCKED, TAKE ERROR RETU
5 y RMAP,
1154 D VFNEXT /RETURN PTR IN CO
1156




2, VIRTUAL ¢ ANAGER PAL

57 VFLESS
57 VFLESS

00  VFLCT=GF
25 (0;AVPT=,=2
‘71

03

00

147

'70

47

14

144

13

00 PAGE
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. A3, MC8,3, MONITOR TASKS,
#® MON|TOR TASKS ###as

KS IN MC8 MAY BE DIVIDED INTO 3 GROUPS:

ITOR TASKS THESE TASKS ARE EFFECTIVELY A PART OF THE
MONITOR, THEY ARE BUILT AS A TASK JUST BECAUSE T
IS CONVENIENT TO THINK OF THEM AS TASKS, ‘
SOMETIMES THEY ARE ACTIVATED VIA THE SCHEDULER,
SOMETIMES THE MONITOR DIREGTLY JUMPS INTO SUGH
TASKS,
NOTE: NO OTHER TASKS (NOT EVEN MONITOR
TASKS) CAN INTERRUPT ACTIVE MONITOR TASKS,

TEM TASKS  THESE TASKS CONSTITUTE THE MULTIPROGRAMMING MODE
OF MC8, THEY ARE WRITTEN AND ASSEMBLED AS
SEPERATE MODULES, KNOWING L ITTLE ABOUT THE
MONITQR AND IN PRINCIPLE NOTHING ABOUT OTHER
TASKS, OF COURSE ONE COULD WRITE FAMILIES OF
TASKS USING WELL DEFINED INTERFACES,

TECT TASKS THESE TASKS CONSTITUTE THE Mc8 TIME SHARING MGDE,
TO EACH TIME SHARING USER A BARE MACHINE HAVING
AN APPROPRIATE CONFIGURATION IS SIMULATED, OTHER
PARTS OF THE SYSTEM ARE PROTEGTED AGAINST ANY
OBSCURE PROGRAMS EXECUTED BY THESE TASKS, THEY
HAVE NO DIRECT ACCESS TO ANY PART OF THE SYSTEM
AND RUN WITH USERMODE ON,

S SECTION CONTAINS THE FOLLOWING MONITOR TASKS!
WAP,
THIS TASK SWAPS VIRTUAL FIELDS INTO AND OUT OF ACTUAL
CORF, IT UPDATES THE ARRAYS FIELDTABLE AND CORMAP,
IT IS ENTERED FROM THE SCHEDULER (UPON SWAP COMPLETIONY),
DSK,
SYSTEM DISK MANAGER, THIS TASK SWAPS INFORMATION FROM AND
TO THE SYSTEM DISK,
IT ACCEPTS MESSAGES FROM ANY MONITOR AND SYSTEM TASK,
THE MESSAGE SWAPMS (COMMUNICATION MESSAGE W!TH MTSwAP) 1S
GIVEN SPEC!IAL TREATMENT,
iT IS ENTERED ONLY FROM THE SCHEDULER,
| ME ,
TH!S TASK KEEPS TRACK OF THE SYSTEM TIME (DOUBLE
PREC ., SION COUNTER IN UNITS OF 0,1 SEC), ON START
SYSTEM TIME 1S SET To 0,
MOREOVER IT HANDLES THE TIMg OUT QUEUE., TASKS THAT WANT
TC BL CONTINUED AFTER SOME SECONDS CAN SPECIFY A TIME ouT
REQUEST TO THE MON!TOR., THEIR TIME QUT VALUE MUST BE
STORED 'N AC, THESE TASKS ARE ENTERED IN THE TIME OUT
QUEUE AND EACH 0,1 SEC THEIR TIME OUT VALUE 18
INCREMENTED, ON OVERFLOW THEY ARE REINSERTED IN THE
RUNGQ,
TCH,
A RUNNABLE TSK THAT 1S NOT IN CORE 18 ALLOCATED |IN CORE,
SWAPPED !N AND iNSERTED IN THE RUNQ,




A3,

02000
02001
02002
02003
02004

02005
02006
02007

02010
02011
02012
02013
02014
02015
02016
02017
02020
02021
02022
02023
02024
02025

mcsg, 3.

0000
0130
1112
3453
1553

0117
7510
5600

7200
1237
7650
4777
5776
3237
1637
13112
3240
7350
0640
3640
1153
3241
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/nnbus FCHECK AND MTSWAP,

/

/FCHECK (ASSERT FIELD IN CQRE).

JCALLED WITH VFLD# IN AC,

/!F VFLD IN CORE, RETURN CDF TO ACTFLD IN AC,

/ELSE |F NO SWAP 1S PENDING YET (SWAPMS([21=m0) |SSUE A SWAP

/ REQUEST, SAFE THE CURRENT TASK (IF ANY) W|TH THE REQUESTED
/ VFLD AS DF,

/ RETURN TO THE SCHEDULER,

/

/EACH TASK CAN ACCESS TWO VFLDS: IF AND DF, WHEN SCHEDULING A
/TASK THE SCHEDULER CALLS FCHECK TO ASSERT THAT BOTH THESE
/FI1ELDS ARE N ACTUAL CORE, IF THEY ARE NOT PCHECK INITIATES A
/SCHEDULE OF THE NEXT IMPORTANT TASK (JMP SCEDNI!),

/

/!F A TASK WANTS TO CHANGE I|TS DF (NOTE: CHANGING I|F IS NOT
/ALLOWED) IT CALLS FCHECK TO ASSERT THAT THE NEW DF |8 IN ACTUAL
/CORE, IF [T 1S NOT, FCHECK JUMPS INTD MONSAF, SAFING THE
/CURRENT TASK WITH THE REQUESTED NEW DF,

FCHECK, O /AC =VFLD#
AND c77
TAD XFLDTAB
DCA MON3J
TAD | MON3J
/AC!=CONTENTS OF FLDTAB,
/ SMA /!N CORE?
/ JMP FCSWAP /NO,
/ AND c70
/ CLL RTR
/ RAR
/ JMS VFSIGN /SIGNAL TO VIRTUAL CORE MANAGER WHIGH
/ /FLDS ARE USED (USED IN RABGING
/ /ALGORITHM) ,
/ TAD | MON3J
/ AND XCDF?70 /YES; COMPUTE CDF TO AcT FLD,
/ Jmp | FCHECK
AND XCDF70
SPA
JMP | FCHECK
FCSWAP, CLA /WE HAD RUBBISH IN AC,
TAD SWAPMS /SWAP REQUEST PENDING?
SNA CLA /'F NOT WHICH FIELD SHALL WE SWAP OUT?
JMS VFLESS
JMP FCHEX /NONE?! ALL LOCKED, DANGER FOR DEAD LOCK!!
DCA SWAPMS /PTR IN CORMAR,
TAD | SWAPMS /GET VFLD# OF 8SWAP OUT FIELD
TAD XFLDTAB
DCA SWAPMS+1/SWAP OUT=ENTRY IN FIE_LDTABLE,
AC3777
AND ! SWAPMS+1
DCA SWAPMS+1/CLEAR INCORE BIT,
TAD MON3
DCA SWAPMS+2/SWAP IN<ENTRY IN FLDTAB,




'OR TASKS,

ICF
TAD
DCA
TAD
JMS |

ION
JMP

\P MESSAGE.

'MS,

MTSWAP
J

0
0
0

PAL8-VOH 0

/\
MS=2/\PTR TO
/\
SK=1/\
EP /\SEND TH
/1T WiLL
/\
/

/SENDER W
/L INK WOR
/PTR TO C
/PTR TO F
/PTR TO F

'7 PAGE 30~1

NKWORD

TO MTSDSK,
ORTED TO MTSWAP,

[ACTFLD)
SWAP OUT FLD])
SWAP IN FLD)




a3,

02042

02043
02044
02045
02046
02047
02050

02051
02052
02053
02054
02055
02056
02057
02060

02061
02062
02063

02064
02065
02066

Mcs8, 3.

7200

1641
0373
1350
1372
3641
1131
0100
06841
1241
0132
3637
1241
3153
1641
0173
1000
7650
4771
3237

1370
3767
57661
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/MTSWAP, '

/THIS TASK 1S ACTIVATED AFTER A SwAp OF VF|Ds,

/!T UPDATES FLDTAB AND CORMAP, MOREOVER TS SCHEDUYLE GUARANT
/A COMPLETE REEXAMINATION OF THE RUNQ'S, GENERALLY THE TASK
/CHARGE OF WHICH THE SWAP WAS ISSUED WILL PROF|T FROM THAT
/REEXAMINATION, THE SWAPMS 1S ALWAYS SENT TO MTSDSK BY FCHEC
/REPORTED TC MTSWAP,

VFSWLP,

/ CALL /PERPETUAL LOOP,

/ WTRP

/ SWAPMS

MTSWIN, CLA /PTR TO SWAPMS WAS IN AC,

/ TAD SWAPMS

/ TAD (»CCRMAP

/ JMS VFSIGN /SIGNAL TO VIRT,CORE MANAGER WHICH F
TAD | SWAPMS+2/ARE USED, GET STATUS OF SWAP |N FLD
AND (7777=-4270=FDP /FLDTAB,
TAD SWNODE /ACTFLD STILL IN SWNODE Bb6«8,
TAD (4200+FDP/SET UP IN CORE +DATA PRESENT,
DCA | SWAPMS#+2
TAD C1003FCRES=100 /SWAP |IN FIELD CORERESIDENT?
AND | SWAPMS+?2
TAD SWAPMS+2/PERHAPS AC=4100, ONE LOCK,
AND c177 /NOTE: FLDTAB AT BEGIN OF PAGE}
DCA | SWAPMS /SET NEW VFLD IN COREMAP,
TAD SWAPMS+2
DCA MON3
TAD | SWAPMS+2 /GET STATUS OF SWAP IN FLD,
AND Z10003FCATA=1000 /NO NEED FOR UPDATING PAGE 0
SNA CLA /IF 1T IS GIVEN OUT FOR DATA,
JMS GPZRIN /ADJUST GENERAL PAGE 0,

MTSWEX, DCA SWAPMS /SIGNAL FREE FOR NEW SWAP,

/ JMP VFSWLP

/SET MONTSK TO WAIT FOR REPORT WITHOUT SAVING, THIS SPARES T
TAD (=SWAPMSa4?2
DCA MTSWAP=3
JMP WTRPMT




/APP,

2335
2336
2337
2338
2339
2340
2341
2342
2343
2344
2345
2346
2347
2348
2349
2350
2351
2352
2353
2354
2355
2356
2357
2358
2359
2360
2361
2362
2363
2364
2365
2366
2367
2368
2369
2370
2371
2372
2373
2374
2375
2376
0377
2378
2379
1380
1381
1382
1383
1384
‘385
1386
387
388
389
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508K SYSTEM D|SK MANAGER,
\P TO AND FROM THE SYSTEM DISK,
I 8YSTEM DISK HOLDS!
VFLDSLOTS; ROOM ON BACKGROUND STORAGE FOR EACH VFLD,
TASK LIBRARY; SYSTEM TASKS THAT MAY BE RUN,
OTHER; ANY ROOM LEFT ON THE SYSTEM D|8K.
SYSTEM DISK IS DIVIDED INTO UPTO 8 LOGICAL UNITS, THAT
‘H CONTAIN UPTO 4096 BLOCKS OF 256 WORDS,
/FLDSLOT OCCUPIES 16 BLOCKS,
: VFLDSLOTS ARE ALLOCATED FROM VFBLOK (MULT|PLE OF 200CT)
/ARD, THE TASK LIBRARY IS ALLOCATED FROM TSBLOK UPWARD,
'H THE VFLDSLOTS AND THE TASK LIBRARY ARE ASSUMED TO RESIDE
3ICAL UNIT O,

iDSK OPERATES IN TWO MODES: NORMAL MODE AND FIELDSWAP MODE,
‘H TIME A NEW MESSAGE 1S ACCEPTED (BY CALL}WTMS) FIRST THE
'E IS SELECTED, FIELDSWAP MODE IS ENTERED IF THE ACCEPTED
ISAGE IS THE SWAPMS, OTHERWISE NORMAL MODE IS ENTERED,

'MAL MODE,
'SAGE LAYOUT:
R/W, NNNNN, FFF, yuu
W/R=1! WR!'TE ON, wW/R=0: READ FROM DISK,
NNNNN: 5-BIT NUMBER OF PAGES, 0=32 PAGES,
NOTE: 1 BLOCK =2 PAGES,
FFF ¢ 3=BIT ACTFLD# OF TRANSFER,
uuu: 3=BIT LOGICAL UNIT NUMBER,
CCORE ADDRESS,
BLOCKNUMBER,
Esill THE CALLING TASK MUST ASURE THAT THE ACTUAL
FIELD IN WHICH THE TRANSFER TAKES PLACGE IS IN
CCRE, TH:S IS MOST EASILY DONE BY USING
THE DFPARM OPTION WHILE SENDING THE M§,
THIS OPTION COPIES THE DATAFIELD OF THE TASK
INTO BIiT 6=8 OF THE FIRST INFO WORD OF THE MS,
FIELD CANNOT BE SWAPPED OUT MEANWHILE, AS POSS!BLE MSs TO
P OUT THAT FLD, WILL BE AFTER THE CURRENT ONE IN THE Rca,

LDSWAP WMODE,
SAGE LAYQUT:

ACTFLD# +CORMAP

SWAP OUT VFLD# +FLLDTAB

SWAP IN VFLD# +FLDTAB,
TH!S MODE F'RST THE SWAP OUT FIELD !S WRITTEN ON DISK IN |T
DSLOT, SUBSEQUENT THE SWAP IN FIELD IS READ IN CORE FROM
VFLDSLCT,
IMiZATION OCCURS IF IN ONE OF THESE FLDS NO DATA ARE PRESEN

RM,

F STATX <
182 SDNCT
JMPp L+ 3
87 SDNCT+1
NOP
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173 1300 SDMSP /ENTER NORMAL MODE,
74 4765 SDGO /PASS MESSAGE TO SDGO ROUTINE,
: /RETURNS COMPLETION STATUS IN AC,
75 3700 SDMSP /COMPLETION STATUS TO MS,
76 4054 SDEX, /REPORT MESSAGE; BOTH MODES,
77 0013 RP :
.00 000n sSDMSp, 0
.01 4054 SDIN, /WAIT FOR MESSAGE
02 0014 WTMS
03 3300 SDMsP /STORE PTR TO MESSAGE
04 1300 SDMSP /SELECT MODE, NORMAL OR FIELDSWAP,
05 1364 (=SWAPMS
06 7640 _A
07 5267 SDNCRM /NORMAL,
IFDEF s*
10 2355 SDFCT
11 5914 .+3
12 235¢ SDFCT+1
13 7000
>
14 7330 ) /FIELDSWAP MODE,
/COMPUTE MESSAGE FOR SPGO ROUT|NE,
15 1640 SWAPMS+1/GET ACTFLD# OF SWAPFLD.
16 0363 (4070 /AC=40X0, WRITE FLD X ON DISK 0,
17 3350 SWNODE
20 1240 SWAPMS+1
21 4330 sDsSwpP /JUST A LITTLE ROUTINE TO SAFE CODE.,
22 7350 sDswi, 7
23 0350 SWNODE /SET TO READ
24 3350 SWNODE
25 1241 SWAPMS+2/SWAP IN FIELD.
26 4330 SDSWP
27 527¢ SDEX
30 0000 sDswp, /COMPUTE MESSAGE IN SWNODE AND CALL ¢
31 3352 SWNODE+2/TEMP
32 7326 YP=2
002
33 0752 SWNODE+2/DATA PRESENT IN FLD To BE SWAPPED?
34 7650 A
35 5730 SDSWP /NO, NO SwAP NEEDED,
36 1352 SWNODE+2
37 1362 (VFBLOKZ20~FLDTAB/GET VFLD# +(VFBLOK/20)
40 7106 rL;RTL /%20, COMPUTE BLOCKNUMBER
41 7005
42 3352 SWNCDE+2
43 1361 (SWNODE /PASS PTR TO MS TO SDGO ROUTINE,
44 4765 sDGO /RETURNS COMPLETIONSTATUS IN AC,
45 7440 /ANY ERROR?
46 4576 r /THAT'S THE END OF ALL}
47 5730 sDsSwP
50 0000 SWNODE, /3TEMPS FOR MS,
51 0000

52 000
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000C IFDEF STA’ NCT, 0
oooce

000 |FDEF sTA® DFCT,
0000

| FNDEF sT) VPT; (0

2150
3400
4070
5741
2202
2644
5032
5747
1600
4202
39505
5102
2035
0744
1657
2200 PAGE




00
01

mcg, 3.

0000
ogoo

0000
3200
7346
3321
4054
0027
2240
4054
0005
2325
7200
1200
5602

0377
7650
5235
7326
6742
4330
7327
0322
1245
6746
4330
1333
7440
5317
7344
1200
3200

1600
0376
2375
3322
1145
0600
220N
7045
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SDPTR, O : /MUST BE AT BEGIN OF PAGE,
IFDEF STATX <SDERCT, 0 /ERROR COUNT >

/SDGO ROUTINE,

/CALLED wITH PTR TO MS (NORMAL MODE MESSAGE LAYOUT) I[N AC,
/EXECUTE SWAP,

/REPORT STATUS AFTER TRANSFER IN AC; 0: OK, OTHER: SOME ERROF

IFDEF RKBE <
|FZERO SYDISK=RK8E «

sDGO, 0
DCA SDPTR /PTR TO Ms,
ACM3
DCA RKERCT /RKSYS! 3 TIMES TRY OVER,
CALL /START UP THE INTERRUPTDRIVEN SECTIOM
SIMINTR /EXECUTE THE SWAP,
RKRTRY /START UP AT RKRTRY,
CALL
WTRP
RKMSP, RKMS
CLA /SWAP COMPLETED, REMOVE DIRT FROM AC,
TAD SDPTR /GET COMPLETIONSTATUS IN AC,
JMP sDGO

/DRIVEN BY RKBE !NTERRUPTS,
/RKBE S CONNECTED TO SYWAIT+2,
/DEAF ROUTINE,

RKER2, AND (1002 /!'TREAT ERROR,
SNA CLA /!
JMP RKER3J /'NO NEED FOR RECALLIBRATION,
AC2 /'RECALL I BRATE,
DCLR /!
JMS SYWAIT /!WAIT FOR COMMAND ACCEPT,
AC6 /!
AND RKCMD /V1GET DRIVE#,
TAD RK600 /!'ADD INTR WHEN SEEK DONE,
DLDC /!
JMS SYWAIT /!'WAIT FOR RECALLIBRATE COMPLETE,
TAD RKINTR /1GET STATUS
SZA /1ANY ERROR BITS IN STATUS?
JMP RKERR /1YES,
RKER3, ACM2 /'RESET PTR FOR RETRY,
TAD SDPTR /!
DCA SDPTR /!
/FALL INTC RETRY,.
RKRTRY, TAD | SDPTR /'GET R/W +FFF&UUU
AND (4077 /!
TAD (400 /'ENABLE INTERRUPT WHEN DONE,
DCA RKCMD /!
TAD c7700 /1
RK&600, AND SDPTR /1'GET NNNNN
182 SDPTR /!
ClA RAL /!'SET RK PAGE COUNT,
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2524 733¢C STL RAR /1AC MIGHT BE =0,

2525 3326 DCA RKPAG /1

2526 1600 TAD SDPTR /!

2527 2200 182 SDPTR /! .

2528 6744 pLCA /'LOAD CORE ADDRESS REGISTER,

2529 1600 TAD | SDPTR A _

2530 3327 DCA RKBLK /1BLOCK NUMBER,

2531 3325 Dca RKCHEK /!1FORCE CHECK HEADER F|RST TI|ME,
2532 7400 RKLP, CcLL /!

2533 1326 TAD RKPAG /1

2534 7450 SNA /1READY?

2535 5315 JMpP RKDONE /!

2536 1133 TAD c200 /'UPDATE THIS COUNTER

2537 7420 SNL /'OVERFLOW?

2538 3326 DCA RKPAG /'NO, STORE NEW VALUE,

2539 /|F OVERFLOW, AC=0 OR =100.

2540 /100 MEANS ONE PAGE ONLY.

2541 1325 TAD RKCHEK /!1CHECK HEADER BIT?

2542 1322 TAD RKCMD /1GET COMMAND

2543 6746 pLDC /1

2544 1327 TAD RKBLK /!

2545 6743 DLAG /!

2546 7430 SZL /!

2547 3326 Dca RKPAG /! |F OVERFLOW, CLEAR RKPAG TO SIGNAL E}
2548 2327 182 RKBLK /10F TRANSFER, INCREMENT BLOKNUM
2549 7410 SKP /1

2550 2322 182 RKCMD /INOTE: ONLY EVEN LOGICAL UNITS CAN
25514 /OVERFLOW, IN THAT CASE WE CONTINUE
25592 /TRANSFERRING TO THE NEXT LOGICAL UNIT,
2553 1327 TAD RKBLK /{TEST FOR CHECK HEADER CONDIT|ON,
2554 0425 AND c37

2555 7640 SZA CLA /!

2556 1374 TAD (1000 /'NO CHECK HEADER NEXT TIME,

2557 3325 DCA RKCHEK /1 '

2558 4330 JMS SYWAIT /!WAIT FOR FLAG,

2559 1333 TAD RKINTR /!GET STATUS AGAIN

2560 7450 SNA /I'RETURNS WI|TH DRST;RAL IN AC, 0 IF
2561 /NO ERROR OCCURRED,

2562 5260 JMP RKLP /!

2563

2564 RKERR, /!

2565 2201 IFDEF STATX <1SZ SDERCT/;;NOP> /!

2566 2321, ¥4 RKERCT /! INCREMENT ERROR COUNT,

2567 5217 Jmp RKER2 /i1TRY ONCE MORE

2568 3200 RKDONE, DCA SDPTR /1SAFE STATUS,

2569 1213 TAD RKMSP /t'REPORT MS,

2570 4330 JMS SYWAIT /13

2571 5317 JMP =1 /1 1 GNORE OBSCURE INTERRUPTS,

2572

2573 5000 RKERCT, 0 /3 ERROR COUNT,

2574 00NN RKCMp, 0 /RK COMMAND,

2575

2576 5103 MTSDSK /SENDERWORD

2577 ggon 0 /LINK WORD,

2578 RKMS,




)

° Asl

02325 .

02326
02327

02330
02331
02332
02333
02334
0233>
02336
02337
02340

MC8,3.

0000
0000
o000

0000
3333
4815
0000
6745
7304
3333
6742
5730

MON | TOR -

RKCHEK,
RKPAG,
RKBLK,

SYWAIT,

RKINTR,

>>

8=VOH 02/14/77 PAGE 3

"IWAIT HERE UNTIL NEW |IN
'tPOSSIBLE MS TO BE REPO
"y
"y

'tREAD STATUS
'
'"tSAVE TATUS
'"{CLEAR FLAGS
]
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2593 IF RF08 <« _

2594 IR0 SYD:SK=RF(08 <«

2595 ,

2596 RFWC=7750; RFCA=7751

2597 DXAL=6643

2598 DIML=6615

2599 DIMA=6616

2600 DCMA=6601

2601

2602 ), 0

2603 DCA SDPTR /PTR TO MSs.

2604 TAD | SDPTR /FETCH UNIT NUWM

2605 AND c7

2606 SNA

2607 JMp L +3

2608 AC2 /SET NXTENT UNI YITION,
2609 JMP sDGO

260 TAD | SDPTR /GET FIELD

2611 AND c70

2612 TAD RF500 /ENABLE ERROR A IPLETIC
2613 DIML /LOAD STATUS

2614 TAD | SDPTR / R/W

2615 SPA CLA

2616 AC?2

2617 TAD (6603

26.8 DCA RFiINS /6603 |F READ, F WRIN
2619 TAD | SDPTR

2620 182 SDPTR

2621 AND c7700 /NUMBER OF PAGE 1«5
2622 CLL RAL /NUMBER OF WORD

2623 ClA

2624 DCA RFWC /WORD COUNT,

2625 CMA

2626 TAD SDPTR /CORE ADDRESS,

2627 182 SDPTR

2628 DCA RFCA

2629 TAD | SDPTR /BLOCK # ON DI8

2630 CLL RTR;RTR

2631 DCA RFTEMP

2632 TAD RFTEMP

2633 DXAL /LOAD DMA

2634 TAD RFTEMP

2635 RAR

2636 AND c7600

2637 IS,  HLT /GO

2638 CALL

2639 WTRP

2640 RFMS

2641 CLA

2642 TAD RFSTAT

2643 JMP sSDGO /RETURNS STATUS .
2644

2645 ITR, 0 /' INTERRUPT ARR ERE!
2646 DI ML /1CLEAR [INTR EN

2647 DIMA /'READ STUTUS




I I R R s B

R e N A

A3, NITOR

FOEF S
\RCT
" TAT
IS

FMS,

FTEMP,

FSTAT,

F500,

PALB8=VOH 02/14/77

NN\ ~

/!

/!CLEAR POSSIBLE N
/'CLEAR FLAGS

/!

/!

/SENDER WORD
/LINK WORD
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1447
0000
0000
1447
o0oo0
0000
0000

6001
3564

3164

1773
7650
1372
7450
1371
3347
1370
6002
2347
2747
5950
3747
5363

1447
2343
2340
2037
1000
0400
4077
1002
2400

/1 DLE,

/THE |IDLELOOCP,

/THIS 18 ESSENTIALLY NOT A MONITORTASK,

/!N FACT WE START BY CLEARING CURTSK, THUS ENABLIN: OTHER
/TABK TO INTERRUPT US WITHOUT LOOSING TIME FOR SAF

IFDEF STATX <
IDNSHL, =TCKLEN

IDNS, 030
IDSWHL , «TCKLEN
IDSW, 030
IDPTR' 0
IDLP, 1 ON /!
DCA | CURTSK /SPEND SOME TIME AND CLEAR NNOCEN
>
IDLEIN, DCA CURTSK

IFNDEF STATX <IDLP, JMP ,>
IFDEF STATX < /COUNT IDLE TIME

TAD | (SWAPMS /SWAPPING?

SNA CLA

TAD ( IDNSHL=1/NO,

SNA

TAD (1 DSWHL=1/YES,

DCA IDPTR  /PTR TO COUNT VARI|ABLES,

TAD (=TCKLEN

i OF /1 DONT INTERRUPT OVERPLOW TION
IDLP2, is8Z iDPTR /!

182 | iDPTR /!

JMp IDLP /1

DCA | IDPTR /!

JMP IoLP2 /!

>

|FNDEF RK8E <AVPT; (0}AVPT=,=2>

|FDEF RKBE <

IFNZRO SYD!SK=RKBE <AVPT;(03AVPT=,=2>
>

PAGE
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4054
0014
4014
3107
4060
0001
0132
7424
1116
3151
15851
0377
3161
1161
0125
7002

3334
1161
03125
7041
3331
4776
3338
1335
0130
3255
1335
0146
333°%
2110
1255
7002

1255
3810
4060
0011
0132
1335
3510
2110
7350
0510
1375
3336
4025
6000
4054
cio7
2534
0004
72410

-

MONITOR TASKS,

/MTFTCH,
MTFTIN,

CALL

MSFREE
DCA
GET:

AND

STL RAL
TAD

DCA

TAD |
AND

Dca

TAD

AND
BSWR

PAL8B=V9H 02/14/77 PAGE 36

WTMS

/FREE MS, GET CONTENTS OF W0,

BASE /PTR TO TCB(5],

1 /GET S8STSK#

ci77

ZSTL /

MON1 /PTR TO STATIC TASK LISTITSK,1]
MON1 /GET LENGTH #FCRES +FZREQ

(537

MARG1 /ARG FOR PGRQN,
MARG1 /BUILD MS FOR MTSDSK [N FTCHMS,
c37

IFNDEF PDRBE <RAR>

IFNDEF PDPS8E

MTFFLD,

DCA FTCHMS /STORE LENGTH AND LOGICAL UNIT O,
TAD MARG1 /SET UP COUNTER FOR RELOCATIONLOOP,
AND c37
ClA
DcA MTFCT
JMS PGRQN /REQUEST FOR APPROPRIATE SPACE
DCA MTFPAG /TEMP,
TAD MTFPAG /GET FLD BITS,
. AND c77
DCA MTFFLD
TAD MTFPAG /PAGE BITS
AND c7600
DCA MTFPAG /ADDRESS OF FIRST PAGE,
182 X /PTR TO TCB[7) FLDS,
TAD MTFFLD
BSWR
<RAR>
TAD MTFFLD
DCA X /1F AND DF TO FLD,
GET; 11 /FETCH TCB([14)
AND c177
TAD MTFPAG
DCA | X /UPDATE TCB[14)
isZ X /PTR TO TCB[15) DISK ADDRESS
AC3777 /11=B1T BLOCKNUMBER,
AND X /GET DISK ADDRESS
TAD (TSBLOK /ADD STARTING BLOCK OF TSK AREA,
DCA FTCHMS+2
VCDF /FORCE CORRECT DF AND FLD IN CORE,
0
CALL /SEND MS TO SWAP TASK [N,
SNDWTR+DFPARM
FTCHMS /FORCE DATAFLD AS PARAMETER IN MS,
SMTSDSK
CLA CMA




'APP,

0773
1774
775
1776
0777
0778
0779
1780
1781
0782
0783
0784
2785
0786
1’787
0788
0789
1790
0791
0792
1793
0794
0795
1796
1797
1798
1799
800
801
0802
2803
2804
’805
2806
867
28068
809
810
811
8L?
8.3
814
815
816
817
818
8.9
820
821
2822
1823
824
1825
2826
827

A3,

02463

02464
02465
02466
02467
02470
02471

02472
02473
02474
02475
02476
02477
02500
02501
02502
02503
02504
02505

2506
02507
02510
02511
02512
02513
02514

02515
02516
02517
02520
02521
02522
02523
02524
02525
02526
02527

02530
02531

02532
02533
02534
02535
02536

OR TAS
"DC

TSK |
STILL
ATE RE

TA
sZ
sY
TA
DC
LP, TA

SN
Jm
TA
TA
DC
IS
JM
1, S
JMm
TA
1A
AN
DC
2, TA
AN
TA
DC
IS
JM

RELOC
GE

SN
TA
TA
DC
cL
TA
e
DC
JM
10
JM

To 0

)

MS,
AG,

OO OO

PAL8B=VIH 02/14/77 PAGE 36=1

D

/FLAG FIRST TIME THROUGH RE

INI

IDE,

/GET COMPLETION STATUS
/MUST BE 0.

/PTR TO TREATED PAGE,

/ADD VALUE OF MTFPAG (FIRST
/INITIAL LOCS OF EACH PAGE,
/TREAT MORE LOCS ON THIS PA
/No'

/REMEMBER TSK OFFSET OF 200

/FIRST TIME HERE?
/NO,

/PERHAPS FUTURE PC,

/PTR TO NEXT PAGE
/MORE PAGES TO BE TREATED?
/YES,

UPDATE PC,
I OLD PC, IF ANY, (NOTE: DF:=0

/'S THERE AN OLD PC?
/1F NOT TAKE THE FIRST CODE

/\
/\PTR TO TCB[4] IN INT1L FOR
/\

RRUPTS WiLL BE ON SOON,

/FETCH MESSAGE,




r
.

A3,

02537
02540

02573
02574
02575
02576
02577

MC8,3.

1703
2573
2537

0000
1076
6000
1221
0537
2600

MON I TOR

PAGE

4777

PAGE 3
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2838
2839
2840
2841
2842
2843
2844
2845
2846
2847
2848
2849
2850
2851
2852
2853
2854
2855
2856
2857
2858
2859
2860
2861
2862
2863
2864
2865
2866
2867
2868
2869
2870
2871
2872
2873
2874
2875
2876
2877
2878
2879
288n
2881
2882
2883
2884
2885
2886
2887
2888
2889
289n
2891
2892

'OR TASKS, PAL8=VOH 02/14/7

"I ME,
"EM TIMER,
P TRACK OF SYSTEM TIME AND TIME OUT
TIME OUT Q (TOoQ) IS BUILT OF 2=WOR
'OUT OF TiME OUT NODE:
LINK TO NEXT NODE
PTR TO TCB([8] (AC) OF TASK}
IF Wi=0 THE TASK HAS BEEN REINS
NODE MUST BE DELETED FROM ToOQ,

JERTING A TSK IN TOQ:
DELETE TSK FROM RyN@,
REQUEST 2=WORD NODE,
LET w1 OF NODE PT TO TSKS AcC, L
LET TCB[5] PT TO NODE W1.
THE LATTER 1S NEEDED TO DELETE
IS REINSERTED !N RUNQ (FOR WHA
TIME OUT VALUE 1S KEPT IN AC OF TH
‘H 0.1 SEC THE TIME OUT VALUE 1S INC
'K IS REINSERTED IN THE RUNQ,
"Et EXCEDING TI!ME OUT LIMITS Ig THUS
"URN,

IELP, CALL
WTRP /WAIT FOR CLOCK
TIMEMS

IN; CLA
187 T!ME
JMP .+3
182 TIME+1
NOP
TAD (TQHEAD /INSPECT TIME O
DCA MONO /PTR TO PRECESS

.P, TAD ! MONQ /\GET PTR TO NE
SNA /END REACHED?
JMP TOQE X
DCA X0 /PTR TO NODE,
CIF ¢ /\DEAF, POSSIBL
TAD X0 /\GET PTR TO TS
SNA /\0 !NDICATES T
JMP TOQFN /FREE THIS NODE
DCA MON1 /\PTR TO TSKS A
‘sz MON1 /\INCREMENT TIM
Jmp TOoQLP2 /NO OVERFLOW,
|CF /\OVERFLOW. INS
TAD M4 /\
TAD MON1 /\
DCa INT1 /\PTR TO TCB[4]}
JMS {NRUNG  /\
iON /\

‘N, TAD . MONO
DCA MON1 /PTR TO NQODE TO
TAD MON1 /DELETE FROM TO
Dca MONO )

TAD MON1 /PTR TO NODE IN

& 37

'0UT NODES,

IN RUNQ@, AND THIS

DE IN TOQ,

‘K FROM TOQ WHEN IT
REASON),

'ED. ON OVERFLOW THE

.ATED BY AC=(0 AT

RUPT,

GING TSK'S AC,

" LONGER IN TOQ,

VALUE,

K IN RUNG,

WORD,

LETED




>, AZ, MC8,3., MONITOR PAL8=VOH 02/14/77
3 02635 4572 ZFN

4 02636 4334 AVL?2

5 02637 5207 ToQLP

5 02640 1550 ToQLP2, MONQ

4 02641 5206 TOQLP=1

3 02642 1375 TOQEX, (=TIMEMS+?2

) 02643 37741 MTTIME=J3

) 02644 7330 WTRPMT, 0

L 02645 4773 CURWT

2 02646 5772 SCED

3

! /I NSERT NT TSK IN TOQ.

5 02647 0000 TQIN, /\

5 02650 4771 GN2 /\GET 2=-WORD NODE,
’ 02651 1263 TQHEAD /\

3 02652 3410 X0 /\

? 02653 1010 X0 /\

) 02654 3263 TQHEAD /\APPEND IN TOQ,
L 02655 7325 /\

2 02656 1164 CURTSK /\

3 02657 3410 X0 /\PTR TO TSKS AC |
' 02660 1010 X0 /\

5 02661 3564 CURTSK /\TCB(5] PT TO NOD
5 02662 5647 TOIN /\

7

3 02663 0000 TQHEAD, /HEAD OF TIME OUT
)

) 02664 5067 F /SENDER WORD,

L 02665 0000 /L INK WORD

? 02666 000C T!MEMS, /SOME STATUS MIGHT
3 02667 (0QuC TIME,

} 02670 000¢

5 |FDEF M <

5 |FZERO -~MULTIP <

’ /CONNEC UTINE, COUNTS 55 MULT!IPLEXER
3 /BEFORE PORTS. TIMEMS,

) MUL INTR /!

) . /!

. MULTCT /!

) FSTEXT /1

§ M55 /!

} MULTCT /!

) /!

) TIMEMS /!

’ AL

} MULTCT,

) M55,

)

>>
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2942 ", A4, MC8,4, MONITOR CALLS AND RE STUFF,
2943 '#® MONITOR CALLS AND RELATED STUFF

2944 .

2945 'Y OF VIRTUAL READ DATAFIELD ROUTINE

2946 .LED USING COMMON PART OF PAGE 0 AS 183
2947 JMS VVRDF

2948 co s

2949 'DF, 0

2950 | OF

2951 CIF 0

2952 JMP (VRDF1

2953 'E? PRESERVE LINK, AC:=VFLD#, DF:=IF

2954 ‘1, SZL CLA /'PRESERVE L,

2955 AC4 /!

2956 RDF /!

2957 CLL RTR /!

2958 RAR /'ACT DF IN AC,

2959 TAD ZCORMAP /!

2960 DCA MONO /!

2961 CDF { /!

2962 TAD | MONO /'GET VFLD#

2963 AND c77 /'REMOVE RUBBIS

2964 DCA MONAC /!

2965 TAD (VVRDF /!

2966 .L INTO RETURN JUMP

2967

2968 : /AC IN MONAC, K PTR TO PC
2969 DCA MONO /1STORE PTR TO CALLING TSK,
2970 TAD CDFUF+1 /'GET CDF TO CA FLD.
2971 TAD c2 /'CHANGE INTO C

2972 DCA o+l /!

2973 CIF CDF /'TO CALLING FL

2974 TAD MONO /'GET PROGRAM C !
2975 DCA MONO /1

2976 TAD MONAC /7

2977 | ON ‘ /!

2978 JMP MONQ

2979

2980

2981 )Y OF MSNODE ROUTINE,

2982 .LED USING COMMON PART OF PAGE 0 AS 184
2983 REQUEST a4 MESSAGE:

2984 CLA

2985 JMS VMSNODE

2986 RETURN A MESSAGE:

2987 TAD (MS[2]

2988 JMS VMSNODE /RETURN 'NTS OF MS(2.
2989 /IN AC,

2990 INODE, 0

2991 | OF

2992 CIF CDF O

2993 JMP | XMSNOD1

2994 )D1, SNA /'REQUEST OR RE

2995 Jmp MSNREQ /!'REQUEST,

2996 DCA MONQ /'RETURN, SFT P Ms(2]}




4.

44
50
i72
150
50
i35

-
/

10
10
110
01
04
166
05

oo
51
54
'01

62
40

37
65
47

00
14
46
45
32
17
45
64
14
76
63
00

MON | TOR ¢

MSNRE@,

MSNODZ2,

/HELP R(
/GET SE(
INARG2,

PAGE

cD2

i/77 PAGE 38=1

Ms(o1l,

'NTS OF M8(2),
I PTS TO MS{0)=1

L INKWORD,

PC,
INTO CALLING TSK

8,
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1040
041
042
043
044
045
046
047
048
049
050
051
052
053
054
055
056

058
059
060
061
062
063
064
065
066
067
068
069
070
071
072
073
074
075
076
077
078
079
080
081
082
083
084
085
086
087
088
089
090
091
092
093
094

2

1C8,4,

3004

6004
0001
7004

7006
6214
7412
7010
1167
2167
6001
4051
6214
3007
1777
3054
1054
0145
7640
5255
1054
1376
7450
4576
7710

'

OR CALLS AND RE PALB=VOH 02/14/77 PAGE 39

ITOR ENTRY,
LED US|NG COMMON PART OF PAGE 0 AS FOLLOWS:
JMS VCALL
LL, O
CIF O
|OF
JMP (MON | TOR
E! A POSSIBLE SCEDREQ MAY HAVE SET SCDREQ TO 0,

EDULING |s INHIBITED DURING MONITOR CALLS BY S§E
A SCDREQ IS SIGNALLED BY CLEARING SCDREQ, AT
OF EACH MONITOR CALL SCDREQ !S TESTED TO SEE W

EDULING |S REQUIRED (SEE MONEX AND MONOUT),
TYPES OF MONITOR CALLS ARE D|STINGUISHED:

MAL CALLS: CALLS DIRECTLY FROM A TAsSK

ClAL CALLS: SOME PAGE 0 SERVICE ROUTINE CALLED
IS USED TO DISTINGUISH BETWEEN THESE CALLS:

VERHL T+ CALL FROM VRCDF
VERHLT#1 CALL FROM VERHLT
VERHLT#»1
100 CALL FROM VCDF
100 CALL FROM TAgSK
FOR,DCA MONAC /=
:F pDP8E <«
RDF /=
DCcA MOND /=SAFE DF FOR CDFINS,
* PDPBE <
GTF /=GET L +GTFL,
AND Xx6000 /=
RAL
RTL /=-TRICK! LINK TO B10
RDF ‘ /=
CLL RTR;RAR /=
TAD SCDINH /=ADD (OVERRIDE PRIO SCED)w(
182 SCDINH /=INHIBIT SCHEDULING DURING
ICN /-SCHEDUL ING 1S NOW |NHIBITE
JMS CDFUF /CDF CALLING FLD
ROF /GET IN INSTRUCTION FIELD,
DCA MONFL
TAD | (VCALL
DCA MONPC /STORE PC OF CALLING TASK,
TAD MONPC
AND c7700
SZA CLA
JMP MONIT2 /NORMAL CALL,
TAD MONPC /SPECIAL CALL, WHICH ONE?
TAD (=VERHLT=2
SNA
SYSHLT JERHLT
SPA CLA




MC8,4.

5242

1775
3004
1774
3054
1773
6201
3153
5772

7040
1775
3054

6201
1164
1124
3010
1410
4771

4051
5770

MON

vC

PAL8=VIH 02/14/77 P

JF1  /VRCDF

/VCDF ,
ICDF /wE SAVED AC THERE
\C
:DF  /GET PC OF CALLING
'c
JFTM /GET PTR IN FLDTABL
H
{AP  /1SSUE A SWAPREQUES
y FIELD,
i CDF ROUTINE,
.D IS IN CORE, SBTORE ITS
ICDF /GET PC
'c

-1

icK
NOT

IF

F3

/WE SAVED THE PRPC BE
/VRCDF, SO THE FIRS
/THE TSK wiLL BE: C
/\F THE REQUESTED F
/18 SAVED WITH REQU
/EXTRA CALL WILL DO
/PROBABLY OCCUR SO0
/'F REQUESTED DF IN
/EXTRA CALL TO SET
/COSTS NO TIME,
/GET REQUESTED DATA

/PTR TO TCB(14); RE

/CHECK IF IT 18 IN
THE TSK 18 SAVED WI
/'T IS IN CORE,

/STORE THE CDF IN C
/AND FALL INTO MONE

0SS | BLE,

N CALLING FLD,

'HE CALL OF
'R EXECUTED 8Y
» VRCDF,

NOT IN CORE, TSK
DF, AND THIS&

CK WHICH woULD
oW,

WE USE THIS
OPER DF, WHICH

NEW DATAFIELD,

- FLD




APP,

132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161

163
164
165
166
167
168
169
170
171
172

174
175
176
177
178
179
180
181
182
183
184
185
186

OJR CALLS AND RE PAL8=VOH 02/14/77 PAGE 40

MAL MONITOR CALLS,
-ING SEQUENCE IN TASK:

cALL ‘
MONFUNC /FUNCT | ONWORD
ces /POSS | BLE ARGS,
s /POSSIBLE ERROR RETURN,
e /NORMAL RETURN,

RE. ARE ABOUT 25 DIFFERENT MONCALLS DISTINGYU!SHED BY THE
CTONWORD, THE CALL IS SPECIFIED IN B6=10 OF THE FUNCT!ON
dJ. Bi1 OF THE FUNCTIONWORD 18 SET IF THE CALL USES
JMENTS ,

I CALLS ACCEPT OPTIONS THAT ARE SPECIFIED IN THE OTHER BI!TS
rdE FUNCTIONWORD,

T OF MON|TORCALLS.
.2042+TIMEOUT

OPTIONS: SWPOUT.

INSERT TSK IN TIMEOUT QUEUE (SEE TIMEOUT OPTION),
3814241 /(SEND A MESSAGE)

OPTIONS: NONREP, DFPARM,

SEND MS TO A TSK,

ARG1: PTR TO MS([2)
ARG2: STSK# OF ADDRESSED T8K,
:242+1 /(WAIT FOR REPORT).

OPTIONS: TIMEOUT, 8SwPOUT,

EITHER SPECIFIC WAIT, (1,E., WAIT FOR THE REPORT ON THE
M8 PTED TO BY ARG1),

OR GENERAL WAIT REPORT (WAIT FOR THE F|RST INCOMING

REPORT) .
AT RTN AC =zPTR TO MS(2] OF REPORTED M8, L=i,
ARG1: SPECIFIC WAIT: PTR TO M5[2), GENERAL WAIT: O,

‘R=342+1
OPTIONS: AS IN 1 AND 2,
SEND MESSAGE AND WAIT FOR ITS REPORT,

ARG1: PTR TO MS[2] OF SENT MS,
ARG2: STSK# OF ADDRESSED TSK,
241 /(REPORT A MESSAGE),

REPCRT A MS TO ITS SENDER (1 ,E, INSERT IT IN ITS RPQ),
IF MS[0]1B0=0 NO ONE I8 WAITING FOR THE REPORT,
SO THE MS CAN IMMED!ATELY BE FREED,
ARG1: PTR TO MS[2) OF REPORTED mMS,
1642 /(WAIT FOR MESSAGE),
OPTIONS: KEEP, TIMEOUT, SWPOUT,
WAIT UNTIL A MS IS SENT TO THIS TSK,
IF KEEP OPTION SPECIFIED, KEEP TSK CLAIMED:
I.E,, WAIT FOR MS SENT BY THE SAME TASK AS BEFORE
AT RTN: AC=PTR TO M8[2] OF RECEIVED M8, L=,
ITR=742 /(DISCONNECT FROM INTERRUPT),
DISABLE DEVICE INTERRUPT.
CRITICAL SYNCHRON!ZATION!!] PATCH THE SKPCHN SUCH
THAT FLAGS OF THE SPECIFIED DEV!ICE ARE NOT
TREATED AS INTERRUPTS,
CLEARS AC,




\ND RE )=1

P1OT,




DR CALLS AND RE PALB=VIH 02/14/77 PAGE 41

TRE1042+1 /(CCNNECT A ROUTINE TO INTERRUPTSLGT)
A ROUTINE TO TREAT INTERRUPTS OF THE SPECIFIED DEVICE IS
ATTACHED TO THE DEVICES INTSLOT, THE ROUTINE MUST
BE CORERESIDENT AND RESIDE !N THE CALLER'S DF,
DENOTE CURTSK AS SENDER IN THE COMMUNICATION MS, !'F ANY,

CLEARS AC,

AC=8KIP!I0OT,

ARG1: PTR TQ ENTRY POINT OF ROUTINE TO BE CONNECTED,
ARG2: PTR TO MS[2] OF COMMUNICATION MS, |F ANY,

0 OTHERWISE,
TRE1142+1 JLCLAIM AN [INTSLOT)
ATTACH A MS TO THE SPECIFIED INTSLOT, THE MS IS REPORTED
TO THE TSK, EACH TIME AN INTERRUPT ON THAT DEVICE

OCCURS,

CLEARS AC,

ACaSKIPIOT,

ARG1: CLEAR!IOT

ARG2: PTR TO MS[2] OF MS TO BE ATTACHED,

TR=1242+1 /(FREE INTSLOT)
SET INTSLOT OF SPECIFIED DEVICE IN DISCARD MODE (! ,E,,
INTERRUPTS OF THAT DEVICE ARE DISCARDED),

CLEARS AC,
ACaSKIPIOT,
ARG1 CLEARIOT (TO CLEAR THE DEVICEFLAG),

NTR21342+1 /(SIMULATE INTERRUPT)
ENTER A DEAF SECTION THAT MUST BE LEFT BY
MCIF 03 IEXIT; 0", THIS IS MOST OFTEN USED TO
START UP LOOPING CONNECTED ROUTINES, WHEN THE
RETURN FROM INTERRUPT "|EXIT" |§ TAKEN,
THE CALLER |S CONTINUED,
THE DEAF SECTION MUST RESIDE IN CALLER'S DF,
LEAVES AC UNCHANGED,
ARG1 : ENTRYPOINT OF DEAF SECTION,
\Gz144241 /(REQUEST PAGES).
1=37 CONSECUTIVE PAGES OF CORE ARE REQUESTED,
AT RTN! AC BO=4 =PAGE# OF FIRST PAGE,
B6=11 =aVFLD#.,

ARG1 : B7=11 LENGTH (1<=LENGTH<=37), BS CORERESIDENT,

V62154241 /(RETURN PAGES PREVIOUSLY REQUESTED USING
REQPAG),

CLEARS AC,

AC B(=4 =PAGE# OF FIRST PAGE, Bé-11 sVFLD#,

ARG1: B7=11 LENGTH (1<eENGTH<=37), B5 CORERESIDENT,
.D=1642 /(REQ WHOLE FLD FOR DATA STORAGE),

THE VFLD# IS RETURNED IN AC Bé=11,
.D=1742 /(RETURN FLD PREVIOUSLY REQUESTED USING REQFLD),

CLEARS AC,

AC E6=11 =VFLD#,
rL=2042+1 /(REQUEST ENTRY IN STAT!IC TASK LIST),

A FREE ENTRY IN THE STATIC TSK LIST 1S SEARCHED, ARGL AND
ARG2? ARE ASSIGNED To IT,
NOTE: THE ENTRY 1§ FREEED AGAIN BY CLEARING
i TS FIRST WORD (NO SPECIAL MON|TORCALL!!),

AT RETURN AC=STSK#,

ARG1: CONTENTS OF TCB[15]1 (>0).
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50
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\ND RE PAL8=VY9H 02/14/77 P

B7=41 LENGTH, B5 TSK CORERE
OTO PART OF PAGE 0, B0=2 TS
/(ATTACH TCB TO ENTRY IN ST

" TCB USING THE SPECIFIED ENTR

K#,

'URN AC=PTR TO TCB[5).
/(RETURN TCB),

| TCB FROM ENTRY IN STL,

111 T8SK MUST BE STOPPED BEFOR

v AC,

K#,

/(LOCK FLD IN CORE)
'HE CURRENT DATAFIELD IN CORE,
i AC UNCHANGED,

/(UNLOCK FLD)

" "THE CURRENT DATAFIELD,

i AC UNCHANGED,

/(REQUEST DATAFLD),

FOR USING THE MINIMUMTIME CD
SUBSEQUENT CALLS ON VRCDF W
REQUESTED DF,

. AC UNCHANGED,

11 REQUESTED DF,
/(DISMISS TSK AND TcB FROM
IRE OCCUPIED BY THE TSK 1S RET
THE TSK 1S RESTARTED FROM §

TO IT,
/(STOP A TSK).

IS STOPPED., |IT WON'T BE RERUN
COMMAND 1S GIVEN FOR IT, IT
TIMEOUT QUEUE, ALL OTHER WA
NORMALLY PERFORMED AS LONG

AC,

K#,

/(RESUME A TSK),

A TSK PREVIOUSLY STOPPED BY
THE TSK WiLL BE RESUMED AS
WAITFUNCTIONS EXPIRE, IF NO
TSK IS RESUMED IMMEDIATELY,

AC,

K#,

/(FILL A TCB)

K#

AC,

TR TO CONTENTS OF T¢B,

=]

', B3 TSK USES
o'

T,

INE VRCODF,

ANGE DF To THE

AS |8 ITs TCB8,
BY SENDING A MS

THE RESUME
MOVED FROM THE
TION8 ARE
I8 STOPPED,

OP COMMAND,
8 OTHER
WERE IN, THE




JR CALLS AND

T OF OPTIONS
NLY=4000
A8WTMS +CHKON
E@QUAL TO
18 INSTE
AZWTRP +CHKON
E@UAL TO
IS CONT!
iP=2000

1000

JT=400

JUT=FWTTM
2UT=200

RM=100

'9H 02/714/77 PAGE 42

CEIVE @,

F THE TASK SHOULD BE SET TO W
" WITH AC=0,

PORT @,

F THE TASK SHOULD BE SET TO W
=0.

" NEED NOT BE REPORTED

] BO)D

 WITHOUT CLEARING THE CLAIM w
O THAT WE WAIT FOR A M8 OF TH

‘T, THE CORE OCCUPI|ED &Y

FREED AGAIN, BUT THE TC€B IS K
TSK BECOMES RUNNABLE A FRESH

M DISK,

IN TIMEOUT Q, AS LONG AS THE
€ EACH 0,1 SEC AC wlLL BE

" THE TSK |8 FORCED IN THE RUN

LD# OF CURRENT DF IN




PAL8=VIH

02714

/GET FUNCTION

/STORE FIRST

11 TOR CALLS AND RE

IORMAL CALL,

'F 1S CALLING FLD,

INIT2, TAD | MONPC
DCA MONFUNC
182 MONPC
TAD | MONPC
DCA MARG1
CDF

‘NDEF PDPB8E < /UPDATE CDFINs
TAD MONO
TAD CCDF
DCA CDFINS

‘DEF STATX <

TAD MONFUNC
AND MON76 /2#FUNCTIONCO
TAD (MONSTAT=1
DCA X0 /PTR IN MON|T
182 | X0
JMP L+3
182 | X0

IN76, 76 /INNOCENT AND
TAD MONFUNC
RAR
AND c37 ,
TAD MONJMP
DCA .+3
SZL /ARGUMENTS US
162 MONPC /YES,
JMP

INUMP, JUMP | L1
XSTALL /INSERT IN TI
XSNDMS /SEND MESSAGE
XWTRP /WAIT FOR REP
XSNDWTR /SEND MESSAGE
XERROR
XRP /REPORT A MES
XWTMS /WAIT UNTIL A
XDISINTR /D1 SCONNECT A
XCNINTR /CONNECT A RO
XCLINTR /CLAIM (ATTAC
XFR!NTR /FREE INTSLOT
XS|IMINTR /SIMULATE INT

/CONNECTED RO
XREQPAG /REQUEST A NU
XRTNPAG /RETURN A NUM
XREQFLD /REQUEST FLD
XRTNFLD /RETURN FLD
XREQSTL /REQUEST ENTR
/CONTENTS,

XREQTCB /JATTACH TCB T
XRTNTCB /DETACH TCB F

/IT.

'AGE 43

TISTICS,

QUEUE,

AIT FOR IT8 REPORT,

GE IS RECEIVED
E FROM INTERRUPT
TO INTSLOT

TO) AN INTSLOT
INTO DISCARD MODE)
RT UP LLOOPING

'F CONSECUTIVE PAGES
CONSECUTIVE PAGES
TA STORAGE

TL AND SET |ITS

Y IN 8TL,
TRY IN STL AND FREE




/APP,

5368
3369
§370
5371
5372
3373
5374
3375
§376
5377
5378
5379
5380
5381
5382
;383
1384
;385
1386
5387
1388
1389
1390
1391
1392
1393
1394
1395
1396
397
1398
399
400

/

LS ANC

.0CK
INLOCK
'EQCDF
XI'T
'TOP
‘ESUME
RROR
ILTCB
RROR
RROR
RROR
RROR
RROR
ONJMP =

SHLT

PT; (03

VOH 02/14/7

K DF IN COR
.0CK DF

T UP FOR US|
3M1SS TSK AN
P A TSK,
SUME A TSK,
JCES IDENTIF
.L TCB

ION ERROR{>
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/aneue MESSAGE EXCHANGE #axas

/

/TASKS ARE SYNCHRON!ZED AND COMMUNICATE TO ONE ANOTHER BY SENBING
/ AND REPORTiING MESSAGES, ’

/A MESSAGE CONSISTS OF 5 CONSECUTIVE LOCATIONS IN FLD 0,

/MESSAGE LAYOUT: :

/%0 SENDERWORD,

/ B0=0: MESSAGE NEED NOT BE REPORTED,

/ B0=1: MESSAGE MUST BE REPORTED,

/ Bi~11 BIT 1~11 OF TCBPTR OF SENDER (B0 OF TCBPTR ALWAYS
/ SET!),

/¥l LINKWORD (USED TO LINK THE M8 IN RCQ OR RPQ),

/M2=4 USER DEFINED INFORMATION,

/MESSAGES ARE DRAWN FROM A POOL OF STORAGE AND !MUST| BE RETYRNED
/THERE AS SOON AS THEY ARE NO LONGER USED,

/

/REQUESTiNG AND RETURNING MESSAGES.

/A TASK REQUESTS A MESSAGE By EXECUTING THE YMSREQ"=|NSTRUCTION

/ WITH AC=01,
/ THE INSTRUCTION IS EXECUTED UBING THE GENERAL PART OF
/ PAGE 0, IT RETURNS A PTR TO MS([2] IN AC,

/A TASK RETURNS A MESSAGE BY EXECUTING THE "MSFREE"«|NSTRUCTION
WITH AC=PTR TO MS({2].
THE INSTRUCTION ALSO USES THE GENERAL PAGE 0,
IT RETURNS THE MESSAGE TO THE POOL OF STORAGE |N FLDO
AND RETURNS THE CONTENTS OF MS8([2] IN AC, 80 THE
INSTRUCTION CAN SIMULTANEOUSLY BE USED TOo PETCH INFO FROM
THE MS,
/!N PRINCIPLE A TASK SENDS A MESBSAGE TO ANOTHER TA8S8K THEREBY
/ACTIVATING THE OTHER TASK, WHEN THE SECOND TASK I8 DONE |T
/REPORTS THE MESSAGE, THE SENDER MAY WAIT FOR THE REPORT, CHECK
/THE CONTENTS OF THE MESSAGE, THUS KNOWING THAT THE MB WAS
/ACCEPTED AND THE JOB PROPERLY EXECUTED,
/BELOW #A AND #B INDICATE SEPARATE TASKS, #A EXECUTES THE
/MON | TORCALL, THE FOLLOWING MONITORCALLS HAVE TO DO V¥I|TH
/MESSAGES
/SNDM8 SEND MESSAGE,
#A SENDS A MS TO &8,
ARG1=PTR TO MS[2]), ARG2=STSK# OF &8,
WHEN A TASK 18 FULLY INACTIVE (TASK ON DISK, AND NO T¢B
IN CORE) A SNDMS COMMAND MAY ACTIVATE |T. THE STSK# OF «B
IDENTIFIES THE ENTRY IN THE 8TL CORRESPONDING TO 2B,
THE MON!TOR CHECKS WETHER A TCB OF #8 18 IN CORE, |F IT
IS NOT IT ALLOCATES ONE FOR &8,
SUBSEQUENT |T DENOTES THE TCBPTR OF A IN MS(0],
BUT BITO0 'S CLEARED AGAIN IF THE NONREP OPTION WAS
SPECIFIED, FINALLY #8 "RECEIVES" THE Ms,
WTRP WAIT FOR REPORT,
WAIT FOR A MESSAGE TO BE REPORTED.
IF ARG1=0 ANy REPORT THAT IS REGEIVED wILL REACTIVATE THE
TASK, OTHERWISE ARG1 IS A PTR TD MS[2] OF THE MS WHOSE
REPORT |S ALLOWED TO REACTIVATE THE TSK.
/SNDWTR SEND MS AND WAIT FOR TS REPORT,
/ JUST A COMBINATION OF THE TWO FORMER CALLS,
/RP REPORT ON A MS,

NN NNNN

NN N N NN NNNNNNNNNN

BIBLIOTHEERK MATHEMATIOCH CLHTRUM
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456
457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
j468
1469
470
1471
1472
1473
i474
1475
1476
477
1478
479
1480
1481
1482
1483
1484
1485
1486

£

OR CAL

AR
TH
Wi
I N
PC
-]
L] WA
TH
AP
18
AS
I F
T

EIVING
THE TC
1§ TH
ORT Q@
NTIFIE
TCBI[2
CTIVAT
wTMS ©
PECTED
CTIVAT
MSPTR
CONTIN
A MS |
REACTI
TCOND |
ERWISE
REPOR

PAL8=VON 02/14/77 PAGE 44=1

1I8[{2] OF THE REPORTED MS,

JOKS IN THE SENDERWORD (Ms[01)
IT THE MS. IF MS8[0]lB0 =0 NO T8
THE REPORT AND THE MS |8 RETU
iE IN FLDO, ELSE THE TSK THAT
» REPORT,.

{ACTIVATED A8 SOON AS |T "RECE
‘s NORMALLY THIS CALL DECLAIMS
' TO RECEIVE MS5S FROM ANY TAS
i ONE, IT IS CLAIMED BY THAT ¥
'"TION IS SPECIFIED THE T8K IS8
\CCEPTS MSS FROM THE TABK THAT

ID REPORTS,

‘WO QUEUES ARE ALLOCATED,
(HEAD IN TCB(1)), THE OTHER |
i{3)), BESIDES THIS TCB[0]}

NG TASK (8SEE KEEP OPTION)

'R TO THE REPORT THAT 18 aALLOW
EE WTRP).

'ECUTED, FIRST THE APPROPR!ATE
/AGE IN THESE QUEUES |8 ALLOWE
THEN THE WAITCONDITION 18 SET
IS DENOTED IN THE TASK!18 AC A

PORTED, FIRST WE CHECK WETHER
EIVER, IF IT 1S THE RECEIVER?
ED AND THE MSPTR DENOTED IN |
'E ADDED TO THE RECEIVE @
ADDED TO THE REPORT @,

ND OUT
0 THE
HE MS

AN
'8k, IT
SOON

CLAIMED,
8 17T,

§ ARE

Rw | 8E
TABK

ALLOWED




. A4, MC8,4. MON 'ALLS AND RE PALB=VOH 02/14/77 R )

/8 SBAGE
XS
/8 . AND WAIT FOR REPORT,
/A 'R TO MS[2])
/A SK# OF RECEIVER,
03200 4777 X8 JMS INARG2 :
063201 1131 TAD C100:DFPARMEL00
0ioo
03202 0460 AND MONFUNC /DFPARM OPTION SPEC
03203 7640 SZA CLA '
03204 41007 TAD MONFL  /IF IT IS, DENOTE A IN M8,
03205 03123 AND c7 /GET DF
03206 74106 CLL RTL;RAL
03207 7004
03240 1561 TAD | MARGY
03211 3561 DCA | MARG1 /INSERT IN M8([2]
XS
03212 1162 TAD MARG?2 /STSK# OF RECEIVER
© 03213 4776¢ JMs GETTCB /TCB[5) OF RECE|VER
03214 1135 TAD M1
03215 6002 I OF /\
03216 34155 DCA INT1 /\TCB[4) OF RECEI|VE
03217 7344 ACM2 /\
03220 1161 TAD MARG1 /\
03221 3154 _ DCA INTQ /\PTR TO MS(0]
03222 7332 AC2000;NONREP=2000/\
2000
03223 0160 AND MONFUNC /\NONREP SPECIFIED?
03224 7164 STL CMA RAL /\3777 IF NONREP, 7 SE
03225 0164 AND CURTSK /\
03226 3554 DCA | INTO /\
03227 13155 TAD INTY /\
03230 4571 JMS | ZSNDREP /\SEND TO RECEIVER,
03231 6001 |ON /\
03232 7307 AC4 | /WAS |IT SNDWTR?
03233 (160 AND MONFUNC )
03234 7650 SNA CLA
03235 5775 JMP MONE X /NO,
/W R REPORT,
/! =0 ANy REPORT IS ACCEPTED, OTHERWIS =PTR TO Ms|[2
/0 ED REPORT.
XC
03236 7346 xW ACM3 JLET MONQ PT TO TCB(2) WAIT ORT WORD,
03237 1164 TAD CURTSK
03240 3150 DCA MONO
03241 1161 TAD MARG1
03242 7041 CIA
03243 7440 SZA
03244 1120 TAD c2
03245 3550 DCA MOND /INDICATE E|ITHER ZE MINUS PTR TC
03246 4774» Jms sMse /MS{Q0]., SEARCH RpPQ 18 MB,
03247 4000 4000

/ACAQND /MS NOT !N RPQ, SET TO WAIT,
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542
543
544
545
546
547
548
549
550
551
552
553
554
558
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586

588
589

Y

03250

03251
03252
03253
03254
03255
03256
063257
03260
03261
03262
03263
03264
03265
03266

03267

03270
03271
03272
03273
03274
03275
03276
03277
03300
03301
03302

03303
03304
03305
03306
03307
03310
03311
03312
03313

MONITOR CALLS AND RE

JMP TSWAIT

/REPORT A MS,
/ARG12PTR TO MS[2].

XRP, ACM2
TAD MARG1
IOF
DCA INTO
TAD | INTD
SMA CLA
JMP XRp2
JMS i ZSNDRE
MONEX0Q, 1ON
JMP MONE X
XRP2, TAD INTO
JMS ZFN
AVLS
JMP MONE X0
JEXIT,

/FULL TASK D:SM!SS FRO
/A COMPLETELY FRESH CO
/ THE TSK, BEFORE THAT

XEXIT, DCA SCDREQ
' JFOR T

JMs RTNTSK
DCA MONPC
GET: -4
SZA CLA
JMP XWTMS
JMS CURWT
cMA
TAD MARG2
JMS RNTCB
JMP SCED

/WAIT FCR MS,
/NO ARGUMENTS,
/'F NO KEEP OPTION CLE:

/ OF ANY TA8K TO
/ELSE DONT CLEAR TCR([O
XCHRcQ,
XWTMS, TAD M5
TAD CURTSEK
DCA MONO
TAD zi000
AND MONF UN¢
SNA CLA
DCA | MONOQ
JMS sMs@
2000
/AC2000

I9H  02/14/77 PAGE 45«1

iLLING BNDREP,

‘R MS(0]

T CONTENTS OF SENDERWORD MS(Q
IYONE INTERESTED IN THIS REPOR
' e

'S, REPORT IT,

'EE THE M8,

SWAPPED IN AS SOON AS A M§ IS
§ RETURNED,
CE SCHEDULING EVEN I|F THERE |
SK,
MISS TASKS CODE FROM CORE,

PC TO START OVER AGAIN,

MS IN RC@, (BASE pPTED TO TCB

MOVE CURTSK FROM RUNQ,

BTS AT STLTSK,0],

[0ICLAIM WORD, THIS CAUSES MS¢
CEPTED.
PING ON THE CLAIM,

TO TCB(O)] CLAIM WORD,
P OPTION SPECIFIER?

CLEAR CLAIM WORD,
RCH #5Q FOR APPROPRIATE M8,

SUITABLE M8 IN Q, SET TASK TO




14

MCB, 4.

7410

1173
4772+
1133
0200
oL60
7640
4767
6001
1366
0160
7640
4773
57651

3145
3364
3331
00oo0
0474
0400
2647
0817
3450
0545
4000
3400
0731
4063
2740
3400

MON

/5

XS
TS

PAL8=VO9H 02/14

TION IN AC,

10

T /\REMOVE TASK
13 TIMEOUT=200 /\

"UNC /\TIMEOUT OPT
/\

! /\INSERT TASK
/\

| /SWAPOUT OPTI

"UNC

'SK /YES, RETURN |
T

ODE,
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3632
3633
3634
3635
3636
3637
3638
3639
3640
3641
3642
3643
3644
3645
3646
3647
3648
3649
3650
3651
3652
3653
3654
3655
3656
3657
3658
3659
366n
3661
3662
5663
3664
3665
3666
3667
3668
3669
3670
3671
3672
3673
3674
3675
5676
3677
3678
3679
5680
5681
5682
5683
5684
3685
5686

'OR CALLS AND RE PALB=VOH 02/14/77 PAGE 46

‘@, SEARCH MESSAGE Q,

'RCHES EITHER THE RCQ OR THE RPQ FOR MSS THAT ARE ALLOWED Ty
WCTIVATE THE CURRENT TASK, IF THERE ARE, A MS IS PASSED TO

. AND DELETED FROM MS@, :

'E IF THE CHECK ONLY BIT WAS SET (B0 !N MONFUNC) WE CONTINY
. TASK WITH AC=0, .

IERWISE WE RETURN FROM THIS SUBROUTINE IN ORDER TO SET THE
K TO WA!IT,

'RCH RC@: MONO=PTR TO TCB[0] CLAIM WORD,
\RCH RPQ@: MONQ=PTR TO TCB[2] WAITED RP WORD,
I0=PTR TC HEAD OF Q =1,

182000 IF WTMS, 4000 IF WTRP,

l, 0
AC3777
AND MONF L
DCA MONFL /CLEAR TASKS LINK ANYHOW,
TAD MONQ /PTR HEAD OF Q =1
|OF /\
DCA INT? /\
TAD MONO
IAC /\
SKP /\
LP, TAD ! MON1 /\
DCA MON1, /\PTR TO PRECESSOR M8,
CMA CLL /\NOTE: 0 ENDS THE Q,
TAD | MON1 /\
DCA INTO /\PTR TO (NEXT Ms)[0]},
SNL /\END OF @a?
JMP SMSQEX /\
TAD | SMs@ /\FETCH WAIT CONDIT!ONS
JMS CHKMS /\MS ALLOWED TO REACTIVATE TSK?
JMP SMSQLP /\NO; KEEP SEARCHING,
S MS TO TASK AND DELETE M8 FROM Q,
AC, 182 INTO /\PTR TO MS({41] LINK wORD,
TAD | INTO /\GET SUCCESSOR,
DCA | MON1 /\DELETE MS FROM @,
DCA | INTO /\CLEAR L INKWORD
AC400 /\
AND | sMs@ /\
TAD MONFL /\SET TASKS L TO INDICATE
DCA MONF L /\ SEND OR REPORT,
|AC /\
TAD INTO /\GET PTR TO MS[2)
c, Dca MONAC /\STORE IN TASKS AC,
I ON /\
JMP MONE X

RCH FAILED,
CHECK ONLY BIT SET CONTINUE TASK WITH AC=0.
E RETURN FROM SUBROUTINE,
EX, ICN /\
TAD MONFUNC
SPA CLA /CHECK ONLY?




mcs8, ND RE PALB~-VIH 02/14

44 52 SETAC /YES, CONTINU
45 16 sMs@
46 22 SMsQ /NO, RETURN,
47 56 sMs@ ’

34

'OM ENTRY IN STL,
K,0) IN AC,

50 00
51 32 TSTTM /TEMP
52 16 TSTTM /GET PTR TO T
53 13 (11
54 30 X0 /PTR TO TCB(1
55 16 TSTTM /PTR TO TCB(S
56 75 /ANY TCB ACTU iTL?
57 52 RTNTC2 /NO, DONT ToOU
60 11 M5 /PTR TO TCB{O0
61 45 ZFN
62 43 AVL20
IST DELETE TCB, AND THEN IFO ouT,
63 14 X0 /GET CONTENTS ADDRESS,
64 36 TSTTM /STORE IN STL

65 56 RNTCB
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$711
37172
3713
3714
3715
3716
3717
3718
37.9
3720
3721
3722
3723
3724
3725
3726
3727
3728
3729
373n
3731
3732
3733
3734
3735
3736
3737
3738
3739
3740
5741

a4,

03466
03467
03470
03471
03472
03473
03474
03475
03476
03477
03500
03501
03502
03503
03504
03502
03506
03507
03510
03511
03512
03513

03514
03515
03516
03517
03520
03521
03522
03523
03524
03525
03526
03527
03530
03531
03532
03533
03534

03535
03536
03537

03573
03574

MC8,4,

1004
4775
1142
3010
7240
1161
3011
1141
3151
1374
3152
4051
1411
6201
3410
2151
5311
2011
2010
2152
5301
5236

0000
7710
5322
7350
0554
7410
1154
1556
7640
1556
7640
5714
2314
7350
0554
7041
35656

5714
3331
3672
3536

2000
7761

LS ANC

Twno

CMA

TUNNNTIDNPTMONMP>PI>O00P >

THIS M
TO MS[
RECE !V
REPORT
CHECK

A CLA
P
377

CLA

CLA

~N
~
~

PP>PUWNTV>»TP 0 UVO

PT; (05

PAL8=VI9H 02/14/77 PAGE 47

3 /RETURNS POINTER TO TCRBR([5]

REACTIVATE THE TASK,

IT2 POINTS AT TCB[0)], AC=2000
iIT2 POINTS AT TCB[2], AC=4000.
‘DS,

/N

Y /N
D,
VAN
/\
/1\REPORT
/!\COMPARE TO CLAIM WORD OR
/\
/!\ANYTHING SPECI|FIEDY%
/1\
/N
/N
/N
/N
/N
/'\COPY B1=11 OF TCB OF SEN
/INTO TCB[0] OF RECEIVER IN
/TO CLAIM,
VAN

=2




"TTOR € \ND RE

GE
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3770
3771
3772
3773
3774
3775
3776
3777
3778
3779
3780
3781
3782
3783
3784
3785
3786
3787
3788
3789
3790
3791
3792
3793
3794
3795
3796
3797
3798
3799
3800
3801
3802
3803
3804
3805
3806
3807
3808
3800
380
3811
3812
3813
3814
38.5
3816
3817
3818
3819
5820
38621
3822
3823
3824

"OR CALLS AND RE PAL8B=VOH 02/14/77 PAGE 48

JCDF FUNCTION,
WEST A DATAFLD TO BECOME ACCESSIBLE VIA THE QUICK VRCDF
JITINE, AC B6=11 IS THE REQUESTED FLD,

ICDF, TAD (11
TAD CURTSK
DCA MONO /PTR TO TCB[14],
TAD | MONO
AND c7700
DCA | MOND /0LD REQCDF oOUT,
TAD MONAC
AND c77
TAD | MONO
DCA i  MONO /NEW REQCDF IN,
JMS CDFUF  /PATCH THE VRCDF ROUTINE IN USERS FIELD
JMP VRCDF3=1

P ROUTINE FOR STOPP!NG AND RESUMING TSKS,
iK# N MONAC,

iTs 0
TAD MONAC
JMS GETTCB
TAD M1 /PTR TO TCB[4), WAITWORD,
| OF /\
DCA INT1 /\
TAD | INT1 /\
JMP | HLPST /\
P A TSK.,
'K# IN MCNAC,
, IAC /\REMOVE TSK FROM RUNQ AND SET UP
DcaA INT3 /\STOPDBIT.
TAD INTY /\
JMS OURUNG /\
L BACK INTO XSTOP AGAI|N,
P, JMS HLPST /\RETURNS CONTENTS OF WAITWORD,
AND (7701 /\ANY WAITCONDITION?
SNA CLA /\
JMP STPO /\NO; SO FIRST REMOVE TASK FROM RUNQ,
ACM? /\
AND ! INT1 /\
IAC /\SET UP STOPDBIT,
DCA INT1 /\
182 INT1 /\PTR TCBI[5]
TAD ! INT1 /\GET PTR TO TIMEOUT NODE IF ANY,
DCA HLPST /\
DCA ! HLPST /\REMOVE TSK FROM TOQ (OR INNOCENT
TAD INT1H /\CLEAR)
DCA INTH /\SET INNOCENT PTR,
JMP SETAC /\
UME TSK PREViIOUSLY STOPPPED,
AC =STSK#,
UME , UMS HLPST /\
AND c7776 /\REMOVE STOPDBIT

DCA INTY /\




52
53
54
55
56

MC8,4.

1855
0145
7650
4771
5772

Mo tALLS AND RE

TAD | INT
AND c77
SNA CLA

JMS INR
JMP SET

}/77 PAGE 4|

D

IAITCOND I T|O!

'T

IN RUNQ,
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3830
3831
3832
3833
3834
3835
3836
3837
3838
3839
3840
3841
3842
3843
3844
3845
3846
3847
3848
3849
3850
3851
3852
3853
3854
3855
3856
3857
3858
3859
3860
3861
3862
3863
3864
3865
3866
3867
3868
3869
3870
3871
3872
3873
3874
3875
3876
3877
3878
3879
3880
3881
3882
3883
3884

MON|ITOR CALLS AND RE PAL8=

/ea®s® CHANGING INTERRUFT 8
/

/THE FOLLOWING INSTRUCTIONS
/DISINTR (DISABLE DEVICE IN
/INTSLOT), CLINTR (ATTACH M
/'NTO DISCARD MODE), WE ADD
/TO START UP INTERRUPT DRIV

/

/THE INTSLOT TO BE CHANGED
/THE SKIPFLAG INSTRUCTION |
/1IN A€,

/SEARCH SKpCHAIN FOR APPROP
/AT RETURN X0 PTS AT SKPIOT
MCINTR, 0

TAD (EKPCHN=1
MCILpP, DCA X0
TAD | X0 /GE
SNA /0
SYSkLT /VWE
/8K
/8P
Cla
TAD MONAC
SNA CLA
JMP MCILF /WE
AC4
TAD %0
JMP MCILP /NE
MCILF, ICF /\C
TAD | X0 /\C
JMP | MCINTR /\

/DISABLE DEVICE INTERRUPT,
/CHANGE INTSLOT iNTO

/ SKPIOT

/ JMP L+4

/ JMp . +3

/ cren

/NOTER ]t

/ BE SURE THAT THE FL

/ DISINTR CALLY

XDIS8|NTR,JMS MCINTR /\
JMP MCiouT /\

/CONNECT A SBR TO |INTSLOT,
/SBR RESIDES IN TASKS DF, B
/!NTSLOT IS CHANGED INTO

/ SKPIOT

/ JMP L +4

/ CIF CDF /TO
/ JMS .+l

/ ENTRY /PT

'7 PAGE 49

LOT8 (BEE INTR S8ECTION});
I'NTR (CONNECT 8BR TO

‘Y, FRINTR (SET |NTSLOT
RELATED FUNETION, S|MINTR,

.TERMINED BY IT8 SKp|OT,
'H, THIS SKPICT 1S PASSED

1T, MONACEBKPIOT,
LDS CONTENTE OF SKIPIQTa1,

'HE SKPCHN,
0~ INSTR AT THE END OF THE
'ONEX 18T ING INTELOT wAS

NTSLOY,

LOTS MUST BE DONE DEAF OF

LEARED WHILE EXECUTINE& THE

IT 1S LOCKED]

(CALLER*S DF),

‘RYPOINT,




MC8,4,

4325
4257
1367
3257
4350
3410
1257
3410
1161
3410
5772

4325
4257
7200
1161
3410
1366
3410
1162
5312

0000
4765
1162
7450
5725
1136
3150
1164
3550
572¢%

MONITOR CALLS AND RE PAL8=VOH 02/14/77 PAGE 49«1

/ARG1®2PTR TO SBR.ENTRYPOINT,
/ARG2=PTR TO MS([2]) OF COMMUN|CATION MS,

XCNINTR, UMS STTOMS /STORE TCBPTR INTO COMM,MS, IF
JMS MCINTR /\ ‘
TAD (=1+4600-5200/\CHANGE "JMP ,44n |NTO ",
DCA MCINTR /\TEMP
JMS CDIFDF /\RETURNS CIF CDF TO DATAFIELD
DCA x0 /\
TAD MCINTR /\
DCA | X0 /\
TAD MARG1 /\

MC10UT, DCA X0 /\
JMP SETAC /\

/CLAIM AN [(NTSLOT,

/ATTACH A MS TO INTSLOT,

/THE MS WILL BE REPORTED TO THE CALLER EACH TIME THE S¢
/DEVICE INTERRUPTS,

/!NTSLOT wiLL BE CHANGED INTO:

/ SKP 10T
/ JMP Y
/ CLRIOT /CLEAR DEVICEFLAG
/ LEXIT /REPORT MS§
/ M8 /PTR TO MS{2],
/ARG18CLEAR 0T (TO CLEAR DEVICE FLAG)
/ARG22PTR TO MS[2],
XCLINTR, UMS STTOMS /STORE TCBPTR INTO SENDERWORD ¢
XCL12, JMS MCINTR /\
CLA /\
TAD MARG1 /\
DCA X0 /\
TAD (IEXIT /\
DCA | X0 /\
TAD MARG?2 /\
JMP MCIOUT /\
STTOMS, 0 /STORE TCBPTR IN MS(0)
JMS INARG2
TAD MARG2 /
SNA
JMP | STTOMS /NO MESSAGE INDICATED
TAD M2
DCA MONO /PTR TO MS(0]
TAD CURTSK /
DCA | MOND /DENOTE IN SENDERWORD,
JMP | STTOMS

/FREE AN [INTSLOT.

/SET INTO DISCARD MODE.

/'NTSLOT 1S CHANGED INTO

/ SKPIOT

/ JMP . +4

/ CLRIOT /CLEAR DEVICE FLAG




APP,

940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955

956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
97%
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991,
992
993
994

A4,

03737
03740

03741
03742

03743
03744
03745
03746
03747

03750

03751
03752
03753
03754
03755

03756

03757
03760

03762
03763
03764
03765
03766
03767
03770
03771
03772
03773
03774
03775
03776
03777

JR CALLS AND RE

1EXIT
0

lsCLRIOT,

NTR,DCA MARG?2
JMP XCL12

}T UP A DEAF INTER
CALLER 'S CONTINU
NECTED ROUT!NE (IE
DEAF SECTION TC B
LePTR TC ENTRYPOIN
tt SCED IS INHIBIT

ING FSTEXIT!
INTR, | OF
TAD (EXTPR
DCA EXTALL
JMS CDIFDF
DCA 1
CIF cDF
JMP | MARG1
JUTE CIF CDF TO DA
F, 0
* PDPBE <
TAD MONFL
AND c7
CLL RTL;RAL
TAD XCD | F
F PDPBE «
AC2
TAD CDF INS
JMP | CDIFDF

AVPT; (03;AVPTE,

9H 02714777 PAGE 492

IVEN SECTION,

SOON AS THE NORMAL EXIT FROM
S TAKEN,

TED MUST RESIDE IN CALLERS DF
EAF SECTION,

THE DEAF SECTION CAN ONLY EN

ATCH EXIT FROM INTR SECTION,

MPS TO MONEX,
TURNS CIF CDF TO DATAFIELD IN

CALLER'S DATAFLD,

D, (MUBT BE LOCKED})




19=3




IAPP,

31994
3967
3998
3999
{000
+001
4002
4ng3
4004
4005
4006
4007
4008
40009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4031
4032
4033
4034
4935
4036
4037
4038
4039
4040
4041
4042
4043
4044
40345
4046
4047
4048
4049
4050

OR CALLS AND RE PALB=VIH O

M!ISS CURRENT TSK FROM CORE.
PAGES CONTAINING TSKs CoDE A
E:=CURTSK, MARG2:=PTR TO STLI{
UP ONDISK CONDITION IN TCB,

S MARG1.

sSK, 0
TAD CURTSK
DCA BASE
GET; 4
AND c177
STL RAL
TAD ZSTL
DCA MARG?2 /PTR TO S
TAD MARG2 JLENGTH &
AND (537
DCA MARGY /ARGUMENT
AC40Q00 /TURN ON
TAD | X
pCA X
GET;11 /CONTENTS OF TCBI[
AND c7600
DCA X /TEMpP
TAD X /SUBSTRAC
CIA JFOR WE M
TAD MONPC
DCA MONPC
TAD VCURIF /THE FLD
BSWR
TAD X
JMS PGRGN
JMp RTNTSK

"ACH TCB FROM ENTRY IN STL,
iK# IN MONAC,

iTCcn, TAD MONAC
AND c177 /COMPUTE
CLL RAL
TAD ZSTL
JMS RNTCB
JMP SETAC

IWWEST A NUMBER OF PAGES,
31 B5=1: PAGES iN CORERESIDE
RETURN: FIRST PAGE IN AC B0-4

URN PAGES PREV|CUSLY REQUESTE
11 B5=1: CRES, B7=11 LENGTH,

BO=4; FIRST PAGE, B6=~11:
IPAG,DCA MONAC /JUST FOR
IPAG, TAD MARCG1

E 50

BUT THE TCB

AGE

. pc,
RELATIVE,

ITsK RESIDES

'SK.01,

1 LENGTH,

B6~-11.




>, A4, MC8,4. MO AND RE  PAL8=V9H 02/14/77

04062 5774 SETAC

L 04044 (0432 c177 /DONT BOTHER ABOUT
2 04045 3161 MARG1

3 04046 1004 MONAC

' 04047 4776¢ PGRGN

5 04050 57741 SETAC

g v

7 / D FOR DATA STORAGE,

3 / .C B6=11 =FLD,

) 04051 1173 X '1000;FDATA®1000 /SET UP DATA
) 1000

L 04052 4773 GETFLD

2 04053 3004 MONAC

3 04054 1141 C7773;FMININ=4

4 0004

5 04055 0852 MON3Z

5 04056 3553 MON3 /CLEAR MONINBIT,
7 04057 5772 MONE X

3

? / REVIOUSLY REQUESTED BY REQFLD
) / D,

! 04060 1004 X MONAC

2 04061 4771 FRFLD

3

4




MC8,4, MONITOR CA PALB=V9H 02/14/77 PAGE 51

/GET PTR K LINKWORD,
/ACESTSK#
/USES BAS
3 0000 GETTCHB, O
0432 A
> 73104 C
> 1116 T
73200 D K /JUST A TEMP,
) 1600 T iK JFETCH STLI[TSK,O0)
L 7550 S /'S A TCB ATTACHED TO THIS
2 5663 J ‘B /YES, THEN THIS IS THE COR
IFDEF CHE
3 7650 s
4 4876 S /0 INDICATES FREE ENTRY |IN
>
5 4770¢ J /REQUEST SPACE FOR SETTING
5 1010 T
7 3107 D /PTR TO TCB{0]=1
) 1144 T
L 3110 D /CTR,
2 3410 D /CLEAR TCB
5 2110 |
$ 5302 J
5> 1600 T K /GET CONTENTS OF STL[TS8K,0
5 4075 P /STORE IN TCB[15],
7 0020
) 7327 A
L 1107 T
2 3600 D iK /STORE PTR TO TCB[5] L |INKy
5 2200 i K /STLITSK,0]., PTR TO STLITS
4 1600 T iK /GET PRIO
5 7002 B
5 0127 A
7 7132 S /2#PR|IO+FWTMS
) 4075 P /IN TCB[4].
1 0005
2 1200 T K /PTR TO STL[TSK,1]).
5 04134 A /COMPUTE STSK#
4 7130 s /STSK# +ONDISKBIT,
5> 4075 P /IN TCB[6].
5 0007
7 7040 C
J 1110 T /PTR TO TCB[B5] LINKWORD
1 5663 J ‘B
/REQUEST e
/ARG1, ARG )F THE ENTRY.
2 4767' XREQSTL,J 02
5 1116 T
¢ 3110 D /PTR IN STL,
> 1366 T STL
5 3200 D K /CTR
7 1510 RQSTLP, T
J 7650 )
L 5347 J .F /FOUND.




4, MONITOR ¢ AND RE PAL8=VIH /77 F [=1

10 X
10 X
00 RTNTSK
37 RQSTLP /NEXT,
76 r /ALL EN IN STL )
61 RQSTLF, MARG1
10 X
10 X
62 MARG2
10 X
10 X
10
32 ci77
741 SETAC
/ATTACH 3> ENTRY IN STL,
04 XREQTCB, MONAC /GET 8T
63 GETTCB
‘740 SETAC /RETURN ‘0 TCB{
57 (0;AVPTE , =2
65
63
00
01
40
54
07
31
47
36
50
21
37

‘00 PAGE




MC8,4., MONITOR CALLS AND RE

1146
1131

3150
1007
0123
1170
3151
1551
1150

7510
4876

3551
5777¢

/#a%se® LOCKING AND UN
/FUNCTIONS: LOCK AND
/THE FIELD TO BE LOCK
/(TASKS DATAFIELD),

XUNLOCK, TAD M200
XLOCK, TAD c100
/CHANGE |N LOCK COUNT
/AC=2100: LOCK, AC=<10

DCA MONOD
TAD MONF L
AND c7
TAD ZCORM
DCA MON1
TAD | MON1
TAD MONO
IFDEF CHECK <
SPA
SYSHLT
>
DCA | MON1
JMP MONE X

12/14/77 PAGE 52
DS wasnus

'ED 1S ALWAYS PASSED IN

i8KS§ DF,

.ORMAP,

ACCEPT MORE THAN 37 LoC

IS LOCK IS TEMPORARY, S EED
THE CRESBIT IN FLDTAB,




.E8, STORAGE ALLOC P

PP A5, MCc8,5. TABLE
##ad TABLES AND STORA
ET NODE,

JMS GN
VLN, 0

NN

FDEF STATX <AVLNCT, 0
IORMAL, , .,

Iy 0
TAD | GN
SNA
Jmp GNA
DCA GNFTEM
TAD | GNFTEM
DCA | GN
182 GN
IFDEF STATX < |
IEX, 182 GN
CMA
TAD GNFTEM
DCA X0
JMP | GN
JREAK A NEW NODE FROM
1A, 182 GN
TAD (AVHEAD
IALP, DCA GNPR
TAD | GNPR
SNA
SYSHLT
DCA GNFTEM
TAD GNFTEM
DCA X0
TAD | X0
DCA X0
TAD X0
CMA STL
TAD GNFTEM
TAD | GN
SZA SNL
JMP GNNEXT
IAC
'DEF STATX <  /COUNT
SNA
182 AVDIRT
SNL CLA
JMP GNDEL
IBR,
TAD GNFTEM
TAD | GN

ALB=VOH 02/14
S, STORAGE ALL
GE ALLOCATION

/HEAD OF AVAI
/LENGTH OF NO
/CREATED,

> /REQUESTED
/X0% (W0 OF N

/GET FIRST NO

/THIS CHAIN E

/UPDATE AVAIL

S§Z GN >

/SET AUTOINDE

THE LARGE AVIL
/GN PTS TO LE
/SET PTR TO P
/SEARCH FOR N
/GET NODE

/ALL AVAIL SP
/PTR TO Wp OF

/PTR TO PTR T

/PTR TO LAST
/(LAST LOC)
/L=1, ACum(LA
/L=1; =LENGTH
/ADD REQUESTE
/OK |F AC=0,
/=~LENGTH OF R

/NOT LONG ENO
/L=0 IF REMAI
LOST SPACE

/\'F AC=0Q0, LEN
/S0 WE ARE GO

/1F (LENGTH R
/THEN DELETE
/ELSE BREAK T
/PTR TO FIRST
/ADD LENGTH

'AGE 53

)
re

JEDED IF NEW NODES ARE

COUNTER

e

'ED} CREATE NEW NORE,

I0DE ,

N CORE,
IEEDED,
OR,
SUPFICIENT LENGTH,

HAUBTED,

" LOc (AUTD |ND),

) =1
;TH

OVERFLOW (Lal),
ER IN AC,

2,

REMA INDER®1,
LOOSE 1 LOC,

ER)«2 (L=0),

DER FROM AVAILLIST,
Ec

F NODE




APP A

1246
1247
}248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
$4265
1266
1267
1268
1269
1270
1271
§272
4273
4274
1275
4276
1277
1278
4279
4280
4281
4282
4283
4284
4285
4286
4287
4288
4289 .
42990
4291
4292
4293
4294
4295
4296
4297
4298
4299
4300

AGE ALLOC
Al GNPR

D | GNPR

A GNPR

D | GNFTEM
Al GNPR

2z GNPR

D X0

Al GNPR

X <

z GN

7 i GN

p GNEX

D | GNFTEM
P GNEX2
A

D GNFTEM
P GNALP
‘X <AVDIRT, 0>

TNP»PT>O0>O0DP

w o

D

D

\D

\D
'S

PTR
FN
AVLN

GNFTEM
i FN
GN
! GN
GNFTEM
GNFTEM
! GN
FN
| FN

FREE A NODE

PALB=VOH 02/14/77 PAG

/UPDATE PRECESSOR,

/PTR TO wWQ OF REMAIND E,
/PTR TO NEXT NODE
/STORE THERE NODE'S L C,

/COUNT THE CREATED NO

/DELETE REMAINDER NOD i AVAIL

/GET

SUCCESSOR

/STORE !N PRECESSOR,
/NODE TOO SHORT, TRY NE

/PTR

/PTR

/PTR

/PTR

/INSERTED IN AVAIL LI

FROM

TO PRECESSOR,

PGROLD
GNFTEM
GNFTEM
GN

GN
GNFTEM
GN

FN
AVL3
DF3

/PTR TO PRECESSOR

/PTR

/DELETED FROM FCCHAN,

NODE W0

TO AVAIL LIST,

TO NODE WO,

TO AVAIL LIST,

THE FCCHAIN,

TO NODE TO BE DE




i. TABLES, STORAGE ALLOC W77 ¢ 32

00 GN2, 0

115 JMS GN
100 AvVLZ, 0
102 2
100 IFDEF STATX <AV2CT,
'32 NI GN2
100 GN3, 0

115 JMS GN
100 AVL3, 0
03 3
00 IFDEF STATX <AV3CT,
40 JMP | GN3
100 GNS5, 0

115 JMS GN
00 AVL5, 0
105 5
I00 IFDEF STATX <AV5CT,
'46 JMP i GN5
00 GN20, 0

115 JMS GN
100 AVL20, 0
20 20
01 |IFDEF STATX <AV20CT T >
'54 JMP | GN2

00 GNFTEM, 0

63 AVPT; (03 AVP
75
63

00
03
31
00 PAGE




TABLES, STORAGE ALLOC 1271477 35E 54

/FORCE STATIC LIST AT - 400,
IFNZRO ,a200 < /ONE

AVPT; (03 AVPT=

PAGE
>

/STATIC TASK LIST,
STLST,
SIDLE®, 724177

IDLE;=1 /IDLE

SMTSWAP=, 24177
MTSWAP; =1 SWAP T

SMTFTCH=, ¥24177
MTFTCH;} =1 FETCH PRIO=]

SMTTIME=, #2177
MTTIME; =1 TIMER

SMTSDSK=, 524177
MTSDSK; =1 SYSTEM TASK

SMTINIT=,¥2~177

MTIN|T;1537 ZAT1ON
ZBLOCK MAXSTLA2+24STL! CLEAR 1ING ED
IFNZRO ,=1a177=175440 AVPTE, 'SPACE 8

\GE,

IFNZRO ,~177 <PAGE>




A5, mMc8,5,

04600
04601
04602
04603
04604
04605
04606

04607

04677

04700
64701
04702
04703
04704
04705
04706
04707
04710
04711
04712
04713
04714
04715
04716
04717
04720

04721

04722
04723

04724
04725
04726
04727
04730
04731

04732

6707
4220
4230
4240
4250
4260
4270
4607
0000
4677
6713

ogoo
4700
5127
5127
0000
4704
vooon
4706
ogocr
4710
0000
4712
o000
4714
0000
4716
5113

0000

gioo
0477

0001
o002
0003
0004
0005
0006

4732

agoc

TABLES, STORAGE ALLOC

/FIELDTABLE

IFNZRO ;4177 <FLDTA

FLDTAB,

6200+FMONIN

4220
4230
4240
4250
4260
4270
#FLDTAB+ACTMAYX

ZBLOCK ViRM

#FLDTAB+VIRMAY

6210+FZREQ+

/PRIORITY RUNGS.
RQPTRS,

03.-1 /PR
MTINIT; MT|
03.=1 /PR
03.=1 /PR
03.-1 /PR
03.=1 /PR
03,=2 /PR
03.=1 /PR
'DLE /PR
FCCHAN, O |
/COREMAP,
CORMAPR,
100 /FL
VIRMAX+100
132333435:6
#CORMAP+ACTMAX+1

IFDEF STATX <MONSTA

02/14/77 PAGE 55

| PAGE BEGINI>

'FCRES+FZREQ

'«FDP SUSED BY INIT TASK,

oy INIT TASK IN,

L WORD NEEDED,

\F FREE CORE CHAIN,

N CORE,
GHEST VIRTUAL FLD IN|TIALLY LOCKED
D 1.

0 /DOUBLE PRECISION COUNTERS OF
/MONCALLS>




1C8,5, TABLES, STORAGE ALLOC

5743
0000
4000
5035
0002
0000
0000
2042
ofoc
0000

0000
ogon
g000
0000
2002
5051
0002
0000
obdoe
2402
0900
0400
0goo0
0000
0000
0000

5114
0000
4000
5067
0003
ogoo
0000
2600
0000
0000

ogoe
goore
cooc
500¢C
200¢C
5103
coo4

IFZERO
/TCB OF
/

MTSWAPR,

/

/TCB OF

MTFTCH,

/TCB OF
/

MTTIME,

/

/TCB OoF

MTsSDsK,

44000 <#4000

MONITOR SWAP
030 .
~SWAPMS+2

0

042+FWTRP

SMTSWAP
0

0
MTSWIN
0

0
0103030

MON!ITOR FETCH
030

030

142+FWTMS
SMTFTCH

]

0
MTFTIN+2
0

400
0503030

MON!TOR TIMER
0:0
=~TIMEMS+2

0

042+FWTRP

SMTT i ME
0
0
TIMEIN
0
0
0505030

MONI1TOR SYSTE
030

030
042+7WTMS

SMTSDSK

VYOH 02/14/77 PAGE 55=1

TCB'S AS0OVE 4000>

A I MWORD,
ITED RP.
AD OF RPaQ,
ITS +PRIO
NOCENT PTR
SK#.

Ds

HEAD OF RC@3 UNUSED,

IN LINKWORD

§ UNUSED,
E«l

SE, X, FIRST PAGE,D|SKADDRjUN

AIMWORD, HEAD OF RCQ,
ITED RP, HEAD OF RPQ,
ITS +PRIO
NK WORD.
SK#.
Ds
/pC
E+L. RUNS WITH SCDINH,

SE,X,FIRST PAGE,DI|SKADDR,

A I MWORD,
ITED RP
AD OF RPa,
ITS +PRIO
NK WORD.
SK#.

Ds

HEAD OF RC@; UNUSED,

E+L
SE,X,FIRST PAGE,DISK ADDR; UN

TASK.,
AIMWORD, HEAD OF RC@,

ITED RP, HEAD OF RPQ.
ITS «PRIO

NK WORD.

SK#




.ES, STORAGE ALLOC

0

0
SDIN+?
0

0
0303030

'CB OF IDLE LO
030
030
1042
LE, 0
SIDLE
0
0
IDLEIN
0
0
03030:0

'CB OF INIT TS
050

030

2
"INIT, O
SMTINIT
VIRMAX4
0
INITIN
IITIN=2000
0
0
030

200
0

AVPT;73

OTE: WE RESER
ND RESTART OF
N THE AVAILLI
ORE ADDRESS)

REFERABLY DON

PAL8=V9H 02/14

/FLDS

/AC

/PC

/MQ

/EAE+L

/BASE ,X,FIRST

OP TASK,
/CLAIMWORD, H
/WAITED RP, H
/WAITS +PRIO
/L INK WORD
/STSK#.,
/FLDS
/AC
/pPC
/MQ
/EAE+L
/BASE,X,FIRST

K.
/CLAIMWORD, HEAD OF R

/WAITED RP, HEAD OF R

/PRIO 1.

/L INKWORD, LAST IN IT
/STSK#.

100+VIRMAX/FLDS

/AC

/PC

/MQ
/EAE«L
/BASE AND X,

/FIRSTPAGE +REQCDF
/DUMMY DISK ADDRESS,
/ON EXIT,

773AVPTa,=2/LOTS OF AV

VED TWO PAGES FOR SIMP
0S/8, |F THESE PAGES
ST SYSTEM, THEN BE AWA
LOCATIONS OF SOME DATA

T USE LOC 7750-7755!

jm2

ADDR}J UNUSEI

UNUSED.,
UNUSED,

\DDR} UNUSED,

'HE ENTRY |N

‘L ING

BE UBED
OUNT=
s.




'WOH  02/14/77 PA




A%
RT
AD

UR
F
OF

1]
12
INL

'Q

ITR
iAF
ITR
1AP

"SK
T

o

CURWNO OO

0007
4304
4303
4334
4356
4342
4350
5142
4336
4360
4344
4352
0107
7002
4054

1 ]

1
X ™Mo

iy
@

0135
0200
0400
4317
0016
0004
0001
4023
0054
0422
5776
4721
2000
0744
04100
2010
1000
5000
0002
3501
0065
4600
1524
0004
0004
4305
0001
1507
0025
0417
0445
2534
2000
4000
0400
0200
0400
4060
1447
1466
1456
1504
1503
7701
4063
4215
4233
4235
4261
4276
4226
4272
4362
4300
4317

8=V9H

177

¥ W s w

v ww =

6466
6034
6424
6464
6031
6421
6461
0046
0161
0162
0013
0077
3674
3661
3657
3712
0004
0731
3261
0007
0160
0004
3000
3055
3103
0474
0054
0500
0543
0510
4732
0150
0151
0152
0153
3072
1051

1061

1074
4014
1023
2717
2735
2730
1075
4014
3424
2531
2455
2535
5051
2400
5127
5103
5035




MM Z XK

2063
2042
5067
0052
0021
0135
0143
0145
0136
0144
0146
0137
0140

0142
0123

REQCDF
REQFLD
REQPAG
REQSTL
REQTCB
RESUME
RKBLK
RKCHEK
RKCMD
RKDONE
RKERCT
RKERR
RKER2
RKER3
RKINTR
RKLP
RKMS
RKMSP
RKPAG
RKRTRY
RK600
RKBE
RLOCLP
RLOCY
RLOCQ
RNTCB
RP
RPINTR
RQPTRS
RQSTLF
RQSTLP
RTN
RTNFLD
RTNPAG
RTNTCB
RTNTC2
RTNTSK
SCDF
S5CDF?
5CDF3
5CD I NH
SCDLP2
SCDREQ
SCED
SCEDLP
SCEDN !
SDERCT
S5DEX
SDFCT
5DGO
SDIN
3pDMSP
SDNCT
SDNORM
IDPTR

0052
0034
0031
0041
0042
0060
2327
2325
2322
2315
2321
2312
2217
2235
2333
2260
2325
2213
2326
2240
2245
0000
2471
2501
2507
3450
0013
0402
4700
4147
4137
2705
0036
0033
0044
3464
4000
0633
0716
0730
0167
0625
0166
0617
0622
0754
2201
2076
2155
2202
2101
2100
2152
2067
2200

iDSWP
;DS
SETAC
5'DLE
SIMINT
SKPCHN
JKPEND
SKPFIT
MSQ
SMSQEX
SMSQLP
IMTFTC
IMTIN
SMTSDS
iMTSWA
IMTT M
SNDMS
SNDREP
INDWTR
iTALL
I TATX
iITLST
yTOP

i TOPD
i TORM@
iTPOD

i TTOMS
WAPMS
‘WNODE
WPOUT
YD !SK
YSHLT
YTIME
YWAIT
CF1
CF2
CF3
CKLEN
I ME
IMEIN
IMEMS
IMEOU
l.S1
Ls2
Ls3
0QEX
0QFN
oQLP
oQLP?
PC1
PC2
PC3
QHEAD
Q:N
SBL.OK

=VIH

02714777

TSF1
TSF2
TSF3
TSKSAF
TSKSWT
TSTTM
TSWA!T
TT1
TT?2
TT3
UNLOCK
VCALL
VCDF
VCDFTM
VCDF1,
VCDIF
VCURIF
VERHLT
VFBLOK
VFLCT
VFLESS
VFLF
VFLOCK
VFLTEM
VFLTM2
VFLTRY
VFNEXT
VFSWLP
VGET
VIRMAX
VJUMS
VMSNOD
VPUT
VRCDF
VRCDF ]
VRCDF3
VRDF
VRDF 1
VVCDF
VVRCDF
VVRDF
WTMS
WTRP
WTRPMT
X

XCDF 70
XCDIF
XCHRCQ
XCHRPQ
XCLINT
XCL 1?2
XCNINT
XD1SIN
XERROR
XEXIT

6041
6431
6471
0554
0452
3400
3316
0005
0007
0011
0050
0054
4025
0042
3032
0051
0163
0023
4000
1600
1657
i700
1427
1445
1446
1662
1656
2042
0060
0077
0070
0014
0075
4020
3042
0726
4045
2671
0025
0020
0045
0014
0005
2644
0110
0117
0016
3303
3236
3714
3715
3701
3677
3144
3267

PA




.T¢C
dTA
INT
K

VT
elo)
€0
Wi
WA
18T
1TC
5UM

IFL
\PA
\TE
AN
IME
WT
)2

\LL
P

.oc
\LL
Wi
A8

WP

10
MA

JRE

3466
0112
3737
4201
0111
0114
3600
4051
4042
4132
4160
3647
3251
3263
4060
4043
4034
3741
3200
3200
3212
3315
3630
4200
0037
0113
3303
3236
0010
0011
0012
0013
0001
0170
0172
0171
0116
0173







MAX
UAL

000
777
000

0CA
LEX

IRT
EAD

20

-4 CT W

0cT

CUR
INS
UF

FOF
Fi
CcK
MS
mMsS2
ONL
ca
PQ
INS
IT
NTR

ISAF
NTR
MAP

TSK

1441
3531

P 2139

2090
3513
2911
2273
2955
2410
4101

741

256
4267%#
4266#
4304#
4325#
4311#
3560

883
2033
3022
4150

438
4092
256

246#
2394
3323

1354#
947
2970
3957
1247
591
3663
37454
3290

1353#

1098#

2136
304
938

1402

2511

2142
2426

2417
3522
2900

446

43184
885
2035
3024
4152

4494
4102
4375

1244
2397

3324
1129
3015
3963#
1278
870
3739#%

3293

2142

330
1099
1461

2997 3510
4384 4385
2500 2608
2762 3646
3856

3671 4013
505 547
1172 1174
2160 2162
3386 3388
4332 4334
1143 1228
1309 1871
2483 2486
3973 ‘
1138 1161
3081 3129
3975

1284 1311
1729 1954
3750 3751
44124 4423
364 398
1157 1195
2683 2685

3808
3972
3752
1407 1608
2454 2703
3618 3760
4368 4523
1241 1306
2735 2752
2720 2768
1273 1285
3783
1332# 1340
4182
435
1201 1202
2915 3123

1610
2709
3762
4525#

2723

4025

1327

1208
3517

1883
2828
3977

2813

4106

1341

1222
3532




Rz

3774
1159
3124
1269
2319
2000
1120

1533

4112
1912

1103
1236
2636
1107

978
3777

2054

3823

106
2590
2656
3311
1848
2647
2613

94
2543

732

2655
3

446
3381

1289
3955
4409#
1245
2268
1774
3105
2027

2001
3731

3929 4002
1189 2901 3575

1323 2003 2023
2726 2758 2796
2971 3537

1261 1357 2536
1728 1918 2554
2049 2055

2605 2648 3498
1248 1947 2611
2748 2799 4018
1877 2011 2019

1122 1134 1240
3826

4063

34944
4268 4290# 4300

2646
781 782 785

1115 1128 1235
505 547

1346 3956

1310 22434 2262
2285

1780 1898 1942
2325 4060#

2027 2311 2313

3603
2315 3493
4006 4034
2800 3604.
2734 2739
3966 4177
4107
2244 2745
1266 1305
790
1303
3127
2004 2027
2427# 4377

4172
4051

3338

2963
2149

2316#

4387




"AB
"EM
1IN
JIN

DF

I'N
12

me

4386

4298

4072

2809

1898
4004

4118
4211
4294

4230
4296

4250

2092
62
3822

71
1560

4377

4217
4297

4249

4253

64

73




1685# 4498

1682 2686# 2698

16964 2700

'675#

16744 2690 ‘

'680# 2693 2696 2697 2699

'678#

1677# 2692

458%# 682 6914 700 709 718
855 864 2585 2657 2935 3917
i014# 3020 3492 3923 4122

263 264#
1513 4514%
538 1556#
471 1531# 1557 1562 2816 2886
560 E70#

253# 558 568 961 968 1084
578 580 582 609 877#

29#

2544 565 573 958 965 1082
238# 950 962 971 977 983
241 245 558 568#
575# 926

891# 942 944 _
519# 907 909 911 912 1193
501 1503 1544 1545 1547 1549
552 3558 3659 3667 3668 3670
5204 901 908 1439 1443 1451
496 1532 1534 18535 1542 1543
578 1583 1584 1585 1590 1595
509 3519 3793 3794 3801 3809
817 3824 3825

521# 1444 1458 1467 1470 1473
491 1494 1502 1541 1546 1552
602 1604 3651 3746 3748 3755
522# 1155 1582 1587 1588 1593
949 980 1081#

414%

394 53 686 687

414 62 704 705

433 71 722 723

544

63#

72#
12983

31# 859 860

56#

65 708

748 726

55#

644

734

53#

62# 706

71 724
254 4

5264 1727 1779 1783 1819 1899
319 3501 3502 3511 3534 3549
012 . 4050 4052 4135

527# 3019 3505 3577 3919 3924




"UN

TO

T2
IMP
wrT
'C

AF
)
iF2
STA

P

Pl
P2
EE

D1
D2
REQ
AAX

JAC

LD
YAG
rCH
FIN
T
ISK

3893

1252
3677
4146
3679

1121
1324
4176
3515

1318
3317

1330
2974
3589
3930
2789
2892

1879
2010
2247

2792
2781

1464
3853

1250
3497

3611

3085
4022

2888
2998
3775

2801
3669

1983
2029
4065




288 2333 4352 44344
328#
306% 4438
899 2920 4358 4466#
809 2929#
931 2934 2938#
99 797 798 801 806
99 4375
364% 2100
304#
484# 3507 3791
496¢#
500#
4864 1442 3927
498% 4093
502# 2788 4171
488%
490# 2883
492% 3587 3703 3718
1933 2939#
494# 3713
4724
470%
4684#
4664#
594# 596 607 877
1296 3514#
l06#

375

.188% 1226

592 1595#

5874 1594

158 1576# 1601 1605 3802

827 828
3# 8 84 239 244

166 1234 2736 2753 3065
85 567 872 922 964
334 813 814

J26# 1741 1744 1763 1821

796 1869 1873 1920

741¢#

858 1870%

712# 1733 1768 1790 1846

923

736# 1770 1782 1839

739% 1849

B34 1851i#

840p

8445 1854

830 1855y

713#% 1737 1738 1739 1787

762#

766¢#

749¢ 1800 2742 4027 4054

765 1898#

Jit# 1771 1792 1847 1822

J710# 1766 1772 1789 1796

751 1813#

.827# 1925




SE

ST
‘AD
|F
oF

F

DF
LD
AG
TL
cB
ME

AT
MP




2ruv—-—-09X - <4 0O

A 9

4111
247
1116
1214
1272
1274
5344
12114#
532#
940
1208%#
1384
1119
2470#
2394 %
2405
2391
2397#
2390
2385
2383#
2469#
2529
2629
2416
2417 #
3677#
4148
256
43484#
2484
861
579
608
750
3845
590
592
602#
3539
3661
3655¢#
43544
4363#
2771
4351 #
4357 #
3152#
541
2769
3149#
774
1149
2470
4267
460
32704#
1571#
ing
37994

4126
1167#%

1219%
1275
1285
933
1402
932
1140
1218
13944

2565
2422
2407
2437
4485
2393
2387
2403
2480
2568

2421

3687

4495
32124

581
608
766

591#

593#

603
3594
3684#
3664
4450
4510
4360#
4435
4467

1433#
3165#

81
1486
2565
4306
4347 #

1142
3807

4132
1169

1326
1328
1209

1206
1148

2651

24484#%
2479

2396#
2446#

2490
2603

2424#%

3732

587
678
782

591
593

3645¢

4482

1479

577
1495
2649
43413
4366

1320

1329#
1341#
1221

1290
1163

2491
2399
2512
2604
2430

3818

588
687
798

594
594

3662

1485

593
1508
2673
4320

1296 1352
1347 1395
1205# 1397
2602# 2609
2400

2513 2516
2610 2614
2440

3829 3897
597 597
696 705
814 828
3672 3688
1506

597 609
1608 2384
2686 2687
4327 4425




MS

'MS

IDE
WwT

sK
LT

ME
AT

.EN
"IN
‘MS
.0U

AT

‘M

VI F
LT
.0K
'SS

ICK




LB B S A ¥ IR

il

TSP OU A

—_uUZ 0>

NN =

(2]

NN =

& &N

GWWHWHWHWWW

NN AWDEDBUWUUWWDDPDEDW H W

AW RN

958
9624

146
403

984
436

437

130

333
331

965
175%
157#

439
755
094
102

057

376

878

1961#

2147
404

4385
440

442
3784
344

343

3290
3293

441
2760
4117

2260

3377

1982

2148

2101
4386
1710

443

1712
1283

4504
2761
4124

3378

2020

2155

4414
2102

446

2099
1339

1141
2763
4127

3379

2245

4511

2103

3100
1713

1258
2811
4130

3380

2271

4511

2098

1259
4014
4131

3384#




ALl
dFY
WS
P

J0
IMA

JRE

371
373

1101
1191
1255
1381
1841
2876
3330
3857
4225
3728

2145
3559
2282
4036
3602




2311
2281
2279
2694
2692
2690
2688
2556
2518
2517
2497
2829
2764
2731
3023
3009
2965
2898
2869
3387
3329
3102
3100
3098
3091
3084
3617
3610
3761
3720
3698
3978
3955
3917
3889
3845
3805
3773
4151
4125
4011
4333
4218




(/2]
—4

PA I 02/1 1

/APP, A6, MCBIN,

/'NITIALISE AND START MC ‘EM.

0001 FIlELD 1
0200 %200
10200 4777 INIT, JMS PRTXT}TE
10201 0600
10202 4776° JMS CRLF
10203 6202 CIF 0
10204 4775 JMS PGQ!IN ENERAL
10205 47741 JMS AVINIT
10206 1373 TAD (INS200 RE STA IN PLDO
10207 6201 CDF ¢
10210 3772 DCA |
10211 6211 CDF 1
10212 4776 INIT2, JMS CRLF
10213 6041 TSF
10214 5213 JMP =1
IFDEF PDPBE <
10215 6007 CAF >
IFDEF PDP81 <
P111ED
P81D
6611
6601
DTCA DTXA
PiiSoF
NOP
P11CLF
P11SIF
NOP
P1i1CLF
PECRD
P8COF
RRB
PCF
TCF
CCF
CRF
PLCF
FPCR
FRCR
PRCF
BRC |
KCC >

(200

/!NIT CLOCK

IFDEF DKBEP <

IFZERO SYTIME=DKBEP <
10216 7240 CLA CMA
10217 63130 CLZE
10220 7200 CLA
10221 1371 TAD (=12
10222 6133 CLAB
10223 1370 TAD (5210+12

MMV T e W N N R NIV DWW NOCUIPL, WAV, O OONOUIDWNFFP O ODINOMBLWNNF, OOWONOUIDAGWNR




WC8IN,

24 6132

25 7200

26 6135

27 7200
>
| F
I F
>

30 6203

31 5767

57 0617

70 5222

71 7766

72 0200

73 6004

74 0400

?5 5200

76 1066

77 1323

0400 PA

PALE




NIV T e W M N U U SR WN LU ST e M2 M NS U 4 W U T ey U W N WY U 43 WN U T e W W N U U S UN U T e W Y N W W e Wt

A6, MCBIN,

10400
10401
10402
10403
10404
10405

10406
10407
10410
10411
10412
10413
10414
10415
10416
10417
10420
10421
10422
10423
10424
10425
10426
10427
10430
10431
10432
10433
10434
10435
10436
10437
10440
10441
10442
10443
10444
10445
10446
10447
10450
10451

9000
1377
3307
1376
3312
3311

6201
1307
7450
5233
7001
3310
1307
7041
7001
1710
1312
3312
1707
3310
1311
3707
1307
3311
1310
3307
5207
1311
3775
1311
3307
1307
7450
5300
7710
5275
1307
7001
3310
1307
7041
7001

NN NNNNNNNN

>

PALB=VOH 02/14/77 PAGE 4

FLD 0,

BLY AN AVAILLIST IS8 BUILT IN FLD 0,
DE 1S POINTED TO BY AVPT,

S THE FOLLOWING LAYOUT:
'0 NEXT NODE (0 INDICATES THE END)
'C LAST LOC OF NODE,

AT LEAST 3 LOCS LONG.

RT THIS CHAIN AND COUNT ITS TOTAL L
TED IN THE RANGE 1~4000 ARE BROKEN
IAX LENGTH <=17 (NO TCBS <=z4000),

/INITIALIZE AVAILLIST,

(AVPT

AVPTR /PTR TO NEXT NODE,

(20 /TCB OF MTINIT WiLL BE A
AVCT /AVAILLIST, INITIALIZE C

AVOLD /WE WILL INVERT THE CHaA!
/IN CORE, S0 THIS NODE W
/THE LAST ONE,

AVPTR /PTR TO NEW NODE,

AVIN2 /NO MORE NODES TO DO,
/MAKE PTR TO PTR TO NODE

AVPTR2

AVPTR /FIRST LOC OF NODE

/=(FIRST LOC) =+1
AVPTR2 /=(FIRST LOC) +1 +(LAST
AVCT
AVCT /ADDED LENGTH TO COUNTER
AVPTR
AVPTR2 /PTR TO NEXT NODE.
AVOLD /I NVERT CHAIN, STORE PTR
AVPTR
AVPTR /SAFE THE NEW PRECESSOR
AVOLD
AVPTR2 /NEXT NODE BECOMES NEW N
AVPTR
AVINLP
AVOLD
(AVHEAD /PASS HEAD OF AVA!LLIST
AVOLD
AVPTR /KEEP LOW NODES SHORTER
AVPTR /MORE TO DO?

AVEND
LA /LOW NODE?
AVNLP2 /NO
AVPTR
/PTR TO PTR TO LAST LOC
AVPTR2
AVPTR

/=-(FIRST LOC) +1

T IS
COME

T LOC,

ENGTH,

ECESSC

0.




C8IN,

OV AUNPOVNOUUAWNPFP COCJIOUBRWNRFRONODWUVDAWGN

[AVE SN BN

NOUBAUWUNE O

171
710
137
762
527
130

734
131
371
170
330
523
621
477
477
062

477
560

000
000
000
000

100
112
106
001
776
430
vo2
544
060

“AD
LL
"AD
SNL
IMp
"AD
“AD
)CA
"AD
)CA
sZ
"AD
)CA
MA
"AD
ICA
\CM2
"AD
)CA
‘AD
1ICA
IMP
.DF
IMS
IMS

"AD
IMS
IMP

CL#

10

|

PAL8=VIH
R2 /LENGTH
/LOW NOD

P2 /NOT TOO
/TOO LON

/JUST A
/NEW NOD

2 /GET PTR
/AND sSTO

VAU AV

R /UPDATE

R /NEXT NO

F3TEAV

\GE 4a

ING?

K OFF

IODE,




A6,

10600
10601
10602
10603
10604
10605
10606
10607
10610
10611
10612
10613
10614
10615
10616
10617
10620
10621
10622
10623
10624
10625
10626
10627
10630
10631
10632
10633
10634
10635
10636
10637
10640
10641

MC8IN,

4040
4040
4040
4040
4040
4040
4040
4040
5252
5240
1525
1424
1140
0317
2205
4070
4052
5252
0000
1116
1124
1101
1440
2320
0103
0840
1116
4001
2601
1114
1411
2324
7240
0000

1000




“8IN,

WY U R WIV T W N U VRNV

FREN ol U N}

00010
5144
5200
0000
3217
3220
1222
3221
6201
1617
6211
3620
2217
2220
2221
5205
6213
5600

00oo0
cooce
0000
7630

/RO
/NO
/BE
FIE
®#AV
PAG
PGO

PGO

/YA
/TH

PTO
PTL
CTX
M15

PAL8=VIH

0 TO GET PAGE 0

" NODE IN THE AVAI|

TO HOLD THIS ROU’

PTO
PT1
M150
CTX

PTO

PT1
PTO
PT1
CTX
PGOLP
10
PGOIN

UR"S ARE NOT CORRf§




4C8IN, PAL8=V9H 02/14/77 P

/M
/M FOR IN|TIALISATION.
/B RRORS IN PAGE O,
/T CUR"S ARE INCORRECT!!:¢
opo1r F!
2000 #!
00 4054 REQSTL /INSERT TASKLOADER
i 0041
02 0001 /ALLOACTED IN TASKL BLOCK
03 1437
04 3253 TSLDX
05 4014
06 3236 MSP1
07 1236 MSP1
10 3410 X
11 6201
12 1377 (0714 /GL
13 3510 X
14 2110 X
15 1376 (1702 /08
16 3510 X
17 2110 X
20 1375 (0114 /AL
21 3810 X
22 6211 ! /WE KNOW IN WHICH F
23 1236 MSP1
24 4246 SEND /SEND MS TO LOAD FA IAL. TAS
25 4014
26 3245 MS X
27 6201
30 1253 TSLDX /PASS STATIC TASKNU
31 3645 MSX
32 1245 MS X
33 4246 SEND /PASS STSK# OF TsSLD ER,
34 4054 WTRP
35 0005
36 300C Ms 0 /WAIT UNTIL LOADING
37 4014 : /GET COMPLETION STA
40 7440 /MUST BE 0.
41 5244 LDER /LOAD ERROR,
42 4054
43 0054

44 4023 LD

4% 5002 mMS

46 0000 SE /SEND MS TO TASKLOA
47 3252 MSP

50 4054

51 0003

52 gQor MS 0

53 0000 TS 0

54 5646 SEND




7

0114
1702
0714




051
050
040
0490
043
043
047
051
050
051
106
111
522
104
020
021
204
205
203
204
522
520
520
104
100
101
100
101
101
114
110
105
110
104
112
112
521
522
204
110
062
060
205
107
104

'AGE 1(







2




33
23
250
67
269
292
49
159

253

63
278
257

53
14

“4

4
140
136
120

93

91
265
262
259

276

62
197#
178#
273

260

289#

294#

261

295

2673




0000
4002
4000
2405
2324
g0oo
224
2431
0203

0107
0000

3211
1377
4054
0023
6036
gooe
1211
3600

4054
0031

0001
4054
0052

MCBPAL=VIA 02/14/77 PAGE 1

/APP, B1i., RTTY,TK
/READ CHARS FROM CONSOLE TELETYPE, BUILD A LINE OF TEXT
/AND SEND IT TO WTTY,
/TO BE ASSEMBLED WITH MC8PAL,
/
/CHARS ARE READ FROM THE CONSOLE TELETYPE, A LINE OF TEXT |S
/ASSEMBLED, RUBOUTS ERASE THE LAST CHAR TYPED,
/MULTIPLE RUBOUTS ARE ALLOWED,
/THE LINE 1S TERMINATED BY A CARR|AGE RETURN (215).
/THE TEXT LINES ARE STORED IN A BUFFER REQUESTED FROM
/THE PAGE ALLOCATOR,
/CHARACTERS ARE ECHOED BY SENDING CHARACTER=MESSAGES TO WTTY
/WHEN A LINE IS COMPLETED (215 SEEN), THE LINE IS SENT TO wT
/USING ALINE=-MESSAGE,
/WTTY RETURNS THE BUFFER TO THE PAGE ALLOCATOR,

/

/LAYOUT OF CHARACTER=MESSAGE:

/ Wi B4=11 CHARACTER

/ w2 =1

/LINE="MESSAGE:

/ Wi B0=4 PAGE ADDRESS OF TEXT BUFFER

/ Wl B6=11 VIRTUAL FIELDNUMBER OF TEXT BUFFER
/ w2 0

#0

4002 /CONTENTS OF ENTRY IN STL: PRIORITY 4, LENGTH 2.
4000 /AUTOSTART, |S STARTED WHEN LOADED,

TASKNAME TEST,RTTY

PAGE
CHAR=BASE /STORE CHAR IN BASE REGISTER,
0 /STOP RELOCATION,
/INITIALISATION,
START, DCA MSCL /ARRIVES WITH MSPTR |N AC,
TAD (KSF /CLAIM KEYBOARD INTSLOT
CALL; CLINTR
KRB /CLEAR AND READ
MscL, 0
TAD MSCL
DCA | YMSRD /HAND MESSAGE TO READ ROUTINE,

/START AT A NEW LINE,
NEWLIN, CALL; REQPAG /REQUEST ONE PAGE BUFFER FROM PAGE

/ALLOCATOR.
1
CALL; REQCDF /pREPARE FOR FIELD ACCESS USING THE V

/PSEUDO INSTRUCTION




TTY,®K

WP O IOV WNDPRrC NS N bhWLH O NOWMHWNPE ON CTU BUWNFHF O N Lo RV IR NN A \C R

hS 13

3314
1314
0146
3110
1376
331¢

4601
1307
1375
7450
5277
1374
7650
5250

1107
4602
1107
4020
3510
4051
2110
2315
5227

1373
4602
1373
4020
3840
4051

4014
3110
1410
3272
1314
6201
3510
2110
3510
4051
4054
c007
¢oon
0000

4014
7200
5214

MCBPAL=V1iA 02/14/77 PAGE 3=-1
DCA BUFAD /STORE BUFFER ADDRESS
TAD BUFAD /SET BUFFER POINTER IN X, SET cCC
AND €7600
DCA X
TAD (=177 /ALLOW 127 CHARS ON A LINE,
DCA cT
/READ CHARACTER LOOP,
CHARLP, JMS | yCHREAD /READS A CHAR, STORES |IN CHAR,
TAD CHAR /1S |IT RUBOUT
TAD (=377
SNA
JMP RUB /YES IT IS,
TAD (377=215/18 IT CR?
SNA CLA
JMP LINEND /YES, TERMINATE LINE,
/NO SPECIAL CHARS, ECHO AND INSERT IN BUFFER,
TAD CHAR
JMS | YECHO
TAD CHAR
VRCDF /CDF TO BUFFER FIELD,
DCA | X
CDFCUR
182 X
182 CcT /BUFFER FULL?
JMp CHARLP /NO,
/FULL BUFFER; FALL INTO L!NE END.
LINEND, TAD (215 /ECHO CR.
JMs | YECHO
TAD (215 /INSERT CR INTO BUFFER
VRCDF
DCA | X
CDFCUR
/SEND THE LINE=MESSAGE,
MSREQ
DCA X
TAD X
DCA MSSD /PASS TO SEND ROUTINE,
TAD BUFAD
CDF 0
DCA | X
1§S2Z X
DCA | X
CDFCUR
CALL; SNDWTR
mssD, 0
LCTASK WTTY
/NOTE, WTTY RETURNS THE BUFFER.
MSFREE /RETURN THE MESSAGE,
CLA /REMOVE RUBBISH
JMP NEWL IN

/RUBQUT, ECHO "\" |F A CHAR IS ACTUALLY DELETED,




RTTY, FK mMc8rAL-viA 02/

77 +1110 RU

00 0132 ’ /FETCH NUMBER
01 7650

02 5227 ILP  JEMPTY BUFFER
03 1372

04 4602 10

05 7240

06 111n

07 3410 /DECREMENT PO
10 7240

11 1315

12 3315 /DECREMENT CO
13 5227 WP

14 0000 BU
15 0000 CT

00 (403
01 040G
02 0432
72 0334
73 0215
74 0162
75 7401
76 7601
77 6031

0400 PA




FTY, K

— N A W e e W

— = v ot e

o000
4054
0005
06000
7200
6201
1603
4051
3167
5600

0000
3234
4014
3231
1234
6201
3631
7001
1231
3234
7240
3634
4051
4054
2003
0000
0000
5612

ogooe

/READ CHARACTER
CHREAD, 0
CALL;

MSRD,
CLA
CDF 0
TAD |
CDFCUR
DCA
JMP

/ECHO THE CHARA
ECHO, 0
DCA
MSREQ
DCA
TAD
CDF 0
DCA |
IAC
TAD
DCA
CLA CMA
DCA |
CDFCUR
CALL;

mMssD2,
LCTASK
JMP |

TEM, 0

iL=V1iA 02/14/77 PAGE 4

'/PS RELOCATION,
\IT FOR REPORT OF |INTERR

'ASE MSPTR FROM AC,
'TCH CHAR FROM MESSAGE

TCH CHAR AGAIN

'ORE MESSAGE wi

INTER MESSAGE w2
TO MESSAGE W2,

P /DONT WAIT FOR THI







3UFAD
CHAR
CHARLP
CHREAD
T
ZCHO

- INEND
1sCL
MSRD
MSSD
M8sSD2
NEWLIN
RUB
S5TART
TEM

L-V1A

'AGE 6
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MC8PAL=V1

/APP, B2, WTTY,TK
'RITE CHARACTERS ON CONSOLE TE
'O BE ASSEMBLED WITH MC8PAL,
'HIS TASK OPERATES IN TWO MODE
.INEMODE, ECHOING A FULL LINE
A CARRIAGE RETURN (215)
'HARACTERMODE, ECHOING A SINGL
IODE CHANGES CAN OCCUR AFTER E
N CHARACTERMODE THE TASK REMA
IEXT CARRIAGE RETURN,
. FTER EACH CARRIAGE RETURN A L
N LINEMODE THE TEXTBUFFER 1S

IESSAGE LAYOUT:!
‘HARACTERMODE: W1l B4~11 CHARAC

w2 -1
.INEMODE ¢ Wl B0=-4 PAGE A
Wi B6=-11 VFLD#
we 0
i
01 /CONTENTS OF EN
100 /NO AUTOSTART

SKNAME TEST . WTTY

GE

0 /STOP R
"ART, DCA MSREP /SAVE M

NITIALIZATION; CLAIM INTSLOT

MSREQ i
DCA MSCL
TAD (TSF
CALL
CLINTR
TCF
ek, 0 /PTR TO
TAD MSCL
DCA MSWR /PASS M
TAD MSREP /FETCH
JMP NEWMOD#2 /FALL

IE HAVE SEEN A CARRIAGE RETURN
‘WMOD, cALL

WTMS /TERMIN
JMS MSREAD /READ M
182 W2
JMP LINMOD /L INEMO

"HARACTERMGDE

PAGE 1

'MINATED BY
. RETURN,
UNTIL THE

\DDED,
THE PAGE ALLOCATO

XT LINE

PRIORITY 4, LENGT}

IESSAGE
'O WRITE ROUTINE
N AC
LOoP
‘HANGE MODE,

i CLAIM
W4 AND W2




MCBPAF—VlA

CHRMOD, TAD
JMs
TAD
TAD
SNA CLA .
JMP D /LAST CHA
CALL
KEEP /KEEP C
JME D
JMP D

/L INEMODE

L !NMOD, TAD
CALL
F /PREPARE
/WITH THE
AND
DCA /SET BUFF
LNLP, VRCDF
TAD |
CDFCUR
18Z
DCA
TAD
JMS
TAD
TAD
SZA CLA
JMP
TAD /CONTAINS
CALL
G /RETURN T

CLA

/READY WITH BOTt §, ECHO LF
MODEND, TAD

JMS

Jmp > /READY. S

WRITE, 0
TPC
CALL

MSWR,
CLA
JMP |

MSREAD, 0
DCA
TAD
DCA

/77 PAGE 3=l

IO LF,

CESSING THE TEXTLINE
PSEUDO INSTRUCTION,

PAGE ADDRESS + VFLD#

FFER

Ew MODE




TK

1201
715
315
313
715
051
314
054
1013
1000
673

1000
1p0cC
1000
1000
1000

714777

MSP,

CHAR,
Wi,
w2,
TEMP,
MSREP,

PAGL







12
22
34
'41
61
10
10
'73
16
'70
115
N1
15
64
13
14

E




CTED}
ATED |




49
116
81
66

70#
86
944
42%
109

45

102#
49#

112

82
64

59
117
77

84

63

83

l120#
io7#
127#

96

113

95

70
125%
79

71

123;

121

115




MCBPAL=VIA 02/14/77

/APP, AD, CONF{GURATION FILE,
/PROCESSOR TYPE,
PDPBE=1
/PPPE =1
EAE=1

IFDEF EAE <HARDME@al>
IFPEF PDPBE <HARDMG=z1>
IFREF HARDM@ <GETM@=CLA MQA} STORMQ=zMaL>

IFNDEF HARDM@ <GETMQ=TAD MQ; STORMQ=DCA MQ@>

/iNDICATE ACTUAL CORES!ZE (HIGHEST ACTUAL FIELD)
ACTMAX=7

/INDICATE VIRTUAL CORESIZE (HIGHEST VIRTUAL FIELD)
VIRMAX=77 /MUST BE <=277

/IND:CATE LENGTH OF STATIC TASK LIST (HIGHEST ST#)
/TH1S VALUE DETERMINES THE MAX NUMBER OF TASKS THA1
/CAN RUN SIMULTANEOUSLY.

MAXSTL=77 /MUST BE <x=177

/CONF |GURATE SKIPCHAIN,

/INDICATE YOUR DEVICES IN THE ORDER OF THEIR
/iNTERRUPT PRICRITY,

NORUNCH /IDEA OF MULT!I 8,

*0

INTDEF,

RKEE, 0

KMBE , 0

/MULT P, 0 /MULT|PLEXER CLOCK,
PDP8IE, /TWO DEVICES 13338318213

(=)
we
o

/PRP11,
/RF08,
DK8EP,
TTY,
K81,
TT2,
K82,
TT3,
K83,
MAXDEV,
ENPUNCH
IFREF TT2 <HCT=6420-6030>
IFDEF TT3 <HP=6460-6030>

ws
o

(o= en N an I e Jan I o Bl on I on B o )

IFDEF TT1 <T8F1=TSF;TCF1=TCF;TPC{=TPC;TLS1=TLS>

IFPEF KBl <KSF1=KSF;KCCi=KCC;KRS12KRS;KRB1=KRB>




036

431
432
434
436
421
422
424
426
471
472
474
476
461
462

466

001
001

331

000
004

000
000

200
400
000

co

— — 0N — ON O N

v O

- - <\ NONNON

MZONNN

ATION FILE, me8pAL=viA 0

T2 <TSF2=TSF+HCT; TCF2=TCF+HCT;TPC2=

B2 <KSF2=KSF+HCT;KCC2=KCC+HCT3KRS2=

T3 <TSF3=TSF+HP}; TCF3I=TCF+HP 3 TPC3=TP

B3 <KSF3=KSF+HP3;KCC3I=KCC+HP ;KRS3=KR

I STATISTICS WANTED?

ERROR CHECK WANTED?

TATX <

LUE FOR MEASURING TIME IN IDLELOOP,
DP8E < TCKLEN=3289 /ABOUT 100

DPB! ¢ TCKLEN=2777 /ABOUT 100
/USED FOR IDLETIME

SYSTEM DISK,

RKSE '

=RF08

SYSTEM CLOCK,
DK8EP

=MULTIP
URATE LCGICAL UNIT Q0 OF SYSTEM DISK
4000 /START BLOCK OF VFLDSLOTS.
VFBLOKa17 <ASS ERR! VFBLOK MyUsT BE
VIRMAX+1420+VFBLOK /STARTING

TUFF FOR PROGRAMS USING THE TASKL|B
QUIRED FOR MCB8!ttirtpiyt!

DIRECTORY SWAPPED IN; TSBLOK+1 STA
00

IR+200
5000 /FIRST FREE LOC AF

E 2=1
I2TLS+HCT>

IRKRB+HLCT>

,S+HP>

1BeHP>

IR. PDPB/E>
IR PDP8/ 1>

20>
" LIBRARY,

'1ES.,




MC8p

APP, C. MC8 TASKLOADER TASK,

1437 /PRIO=1, ZREQ, LE
0000 /NO AUTOSTART,
TASKNAME GLOBAL.TSLD

'AN VLIET, MATH' CENTR', A'DAM
K TO LOAD AND UNLOAD TASKS,

INING A TASK IN THE MC8 SYSTEM
A TwO=WORD ENTRY IN THE S
ASSIGNED TO THE TASK, THE
~STgK#= WHICH IDENTIFIES
LIST, IF P 18 WO OF THE E
IN THE ENTRY SUFFICIENT |
TASK (178 BLOCKNUMBER ON
THE STATIC TASK NUMBER CaA
TASK, AS SOON AS SycH A M
A TASK CONTROLBLOCK FOR T
WHEN THE RUNQ 1S SCANNED
BUT ITS CODE IS STILL ON
THE RUNQ AND SENDS A MS T
MTFTCH ALLOCATES SPACE FO
CORE, DOES THE RELOCATION
FINALLY THE RUNQ 1S SCANN
RUNNABLE AND (N CORE, SO

QUESTION 1S "HOW CAN TASKS ¢
)'RESS MESSAGES TO EACH OTHER?®
INOT BE USED TO IDENTIFY A TSK
JEMBLYTIME, THE ONLY THING ABO
JVEMBLYTIME 1S THEIR NAME, HOW
STEM TO SEARCKH DOWN A LONG LIS
iK) FOR EACH MESSAGE THAT 1S S

PROBLEM 1S SOLVED BY INSERT|
YE ON THE SPOT WHERE = AT ASSE
S IS DONE BY THE TASK LOADER,
BE ABLE TO DO SO, THE TsK LOA
‘S A TSK WIiLL REFER, THEREFOR
TASKS THAT REFER TO ONE ANOTH

JADING" A FAMILY:
FOR EACH MEMBER OF THE Fa
LI1ST (ST8K#) 1S REQUESTED
ONE BY ONE EACH MEMBER 18
STATIC LIST IS FILLED WIT
OF OTHER TASKS 'N ITS COD

02/14/77 PAGE 3

76.

IN THE FOLLOWING STEPS:
TASK L IST IS REQUESTED AND
LED STATiC TASKNUMBER

NTRY N THE 8TATIC TASK
STSK#=e(P/2)A177,

STORED TO START UP THE
LENGTH, PRIORITY ETC,.),
SED TD ADDRESS A M8 TO THE
ENT, THE SYSTEM ALLOCATES
K AND ADDS IT TO THE RUNQ,
SK 1S FOUND TO BE RUNNABLE
THE SYBTEM REMOVES |T FROM
MON|ITOR FETCH TASK MTFTCH,
TASKS CODE, BWAPS |IT IN
EINSERTS IT |IN THE RUNQ,

E TASK |S FOUND TO BE

BE STARTED,

CATE?" | ,E,, "HOW CAN THEY
STSK# OR THE TaSKS TCB
'HEY ARE UNKNGWN AT

IER TEKS THAT 18 KNOWN AT

'‘E WOULD NOT LIKE THE

IAMES (PREFERABLY STORED ON

STATIC TSK NUMBER IN THE
ME - THE NAME wAS WRITTEN,

'ST KNOW AHEAD TO WHICH
S ARE GROUPED IN FAMILIES

N ENTRY IN THE STATIC TASK

‘ED IN, ITS ENTRY IN THE
‘OPRIATE INFO, NAMES
REPLACED BY THE




\8KLLOADER TASK,

CORRESPOND ING STA
RESTORED ON DISK
'UNLOADING" A FAMILY OF

Ve STOP ALL MEMBERS

INDICATES SOME ER
3, REMOVE THEIR CODE
Te CLEAR THEIR ENTR!

\8 LONG AS A FAMILY IS N
)P iTS TASKS, ONCE IT 8
'THOUGH NOT NECESSARILY
\FTER UNLOADING A FAMILY
YISM|SSED FROM CORE, SO
YYHER TASKS THAT LATER

r® FACILITATE UPDATING T
>RECEDES THE TASKS CODPE
>)LACES (MAX 83) IN THE C
5TSK#, WHEN THE TASK IS
INDICATED BY USING THE
>SEUDO OPS RESERVE ONE L
JUTPUT SOME MISTIC BINAR
rHE TIB CAN BE BUILT WHE
.AYOUT OF TIB:!
Vo : B0=2 TASKS PRIORI!
B3 ZREQB!T (TAS
B5 TASK MUST BE
B7=11TASKs LENGTH
vi BO AUTOSTARTB |
TO THAT TAS
V2-4 FAMILY NAME
¥8=6 TASK NAME
V7=255 3=WORD REFERENCE
_.AYOUT OF A REFERENCE EN
V=1 TASK NAME (TASKS
WoBp=0: TASK OF G
w0BO=1: TASK OF O
Ve LOCATION WHERE TH

IN PRINCIPLE SOME TASKS
1/OREOVER THERE IS ONE FA
\DDRESSED FROM ANY OTHER
YHEN THE Mc8 SYSTEM [S |
1EMBERS ARE ALWAYS ADDRE

8PAL=ViA 02/14/77 PRAGE 4=1

SK NUMBERS, ITS UPDATED CODE IS

SHOULD BE STOPPED, !F NOT, THIS

CORE (IF NECESSARY),
THE STATIC TABKLIST,

LOADED, NO ONE CAN REFER TO ONE

D ALL ITS MEMBERS ARE AVAILABLE
E).,

ITS MEMBERS ARE COMPLETELY

O SPURIOUS MESSAGES WILL ARRIVE AT
E SAME STATIC TASK NUMBERS.

'E A SOCALLED TASK INFQ BLOCK (TI8B)
K, THIS BLOCK HOLDS PTRS TO ALL

ERE A NAME MUST BE RERLACED BY A
LED WITH MC8PAL TASKNAMES ARE

OR LCTASK PSEUDO OPS, THESE

THE PLACE WHERE THEY ARE USED, AND
, SO THAT AN APPROPRIATE ENTRY IN
TASK IS INSERTED IN THE TASKL|BRARY

'S ONE TASK ONLY PART OF PAGE 0),

D IN CORERES|DENT FIELD

GES ,

THIS BIT 1S SET, MCTSLD SENDS A MS
TART IT UP.

S,
0O BE REPLACED)
FAMILY,

LY.,

# MUST BE INSERTED,

MEMBERS OF DIFFERENT FAMILIES,
NAMED GLOBAL) WHOSE TASKS CAN BE
Y, THE FAMILY GLOBAL |8 LOADED
.ISED AND 1S NEVER UNLOADED, SO ITS




LOADER TASK, MC8PAL=~VIA 02/14/77 RAGE 5
ANISATION OF THE TASK LIBRARY,

MINIMIZE SWAPPING, THE COMPLETE DIRECTORY OF THE TASK LI|BRARY

STORED (N THE CODE OF TsLD, ’

S CAUSES THE COMPLETE DIRECTORY TO BE IN CORE WHEN TSLD IS8

., EACH FAMILY HAS A FAM|LY DECLARER (FDC), IT IS ALLOCATED IN
PAGE

OUT OF A FDC:

] (TO KEEP THE RELOCATOR OFF),
NUMBER OF TASKS IN THE FAMILY,.

3 UNUSED,

127 4=WORD TASK ENTRIES,

OUT OF TASK ENTRY IN FDC:
E (UNUSED) ENTRIES HAVE ALL WORDS Q.
D ENTRIES:
1 TASK NAME,
TASK NAMES CONSIST OF UPTO 4 ALFANUMERIC SYMBOLS, THE
FIRST ©F wWHIiCH MUST BE A LETTER. THEY ARE STORED IN 6=8|T
TRIMMED ASCi |, PADDED WITH ZEROES,
BO AUTOSTARTBIT,
IF SET THE LOADER WIiLL SEND A MS TO START THAT
TSK,
Bl=14 TASKS BLOCKNUMBER ON DISK,
I'F w2=0, THE TASK 18 ALWAYS KNOWN BY THE SYSTEM, AND w3
HOLDS THE STATIC TASK NUMBER,
STSK# I|F THE TASK 1S LOADED, 0 OTHERWISE,
E? MAX 31 TASK ENTRIES CAN BE ALLOCATED IN A FDC, 80 A
LY HAS MAX 31 MEMBERS,

FAMILY DECLARERS ARE DENOTED IN ONE DIRECTORY:! THE DIRECTORY
FAMILY DECLARERS (DCDIR),
OUT OF DCDIR:?
PTR TO START OF TSLD CODE,
0 (TO KEEP OFF THE RELOCATOR)
JMP | ,=2., THIS INSTRUCTION WIiLL START UP TE&LD,
NUMBER OF PAGES AYAILABLE FOR FDCS,
127 FDC ENTRIES,
OUT OF FDC ENTRY IN DCDIR?
E (UNUSED) ENTRIES HAVE ALL WORDS 0,
D ENTRIES:
2 FAMILY NAME,
FAMILY NAMES CONS|ST OF UPTO 6 ALFANUMERIC 8YMBOLS, THE
FIRST OF WHICH IS A LETTER, THESE SYMBOLS ARE STORED N
6=BIT TRIMMED AsCi |, PADDED WITH ZEROES,

BO: LOADBIT,
1: FAMILY 1S LOADED, 0: FAMILY 1S UNLOADED,
Bl=51 PAGENUMBER OF FAMILY DECLARER,

B6=11¢! MUST BE 0,
K STORAGE ON DISK,

ASK 1S STORED IN A NUMBER OF CONSECUTIVE BLOCKS ON DIBK
GICAL UNIT (), THE FIRST IS THE TiB.

ERENCES TO A BLOCKNUMBER OF A TASK ARE ALWAYS GIVEN W|TH AN
SET OF TSBLOK (A SYSTEM CONSTANT).




ABKLOADER TASK, Mc8PAL=V1A 02/14/7
3,LOCKNUMBERS CF TASKS MUST BE POSITIVE |.E, MAX
THE FIRST BLOCK (TSBLOK) OF THE TASK STCRAGE AR
3| TMAP OF OCCUPIED BLOGKS, |F A BLOCK |8 USED F
THE CORRESPONDING 3IT IS SET, WE USE Bé4=11 OF E
SO W0B11 CORESSPONDS TO TSBLOK, B10 TO TSBLOK+1
#1 B11 TO TSBLOK+1(Q, ETC,

THE FIRST TASK MUST ALWAYS BE "GLOBAL,TSLD", AN
ALLOCATED FROM TSBLOK UPWARD,

SO ITS TIB IS STORED ON TSBLOK+(Q AND |ITS CODE F
UPWARD, AS THE DIRECTORIES OF THE TASK L |BRARY
PART OF THE CODE OF “GLOBAL,TSLD" THEY MAY BE F

Bl TMAP AT TSBLOK+0, (NO ACTUAL TiB OF TSLD
DEDIR AT TSELOK+1, FIRST PAGE,

NRT AT TSEBLOK+1, SECOND PAGE.

FRCs AT TSBLOK+2, SSQQ,

THE NAME REFERENCE TABLE (NRT).

|T IS CONVENIENT, THOUGH NOT NECESSARY, TO KEEP
THAT ARE LOADED, THIS LIST IS CALLED THE NAME R
AND |T IS KEPT ON THE SECOND PAGE OF TSBLOK#+1,
W0 OF THE NRT MUST 0, TO KEEP THE RELOACTOR OFF
ALL OTHER WORDS CORRESPOND TO ENTRIES IN THE ST
WAY,

LAYOUT OF AN ENTRY IN THE NRT:

0 NO TASK IS LOADED IN THE CORRESPONDING E
(WARNINGS TSLD DID NOT USE THAT ENTRY, B
DID1)

Bl-5 NUMBER OF FDC IN DCDIR,
B7=11 NUMBER OF TASK ENTRY IN FDC,

E 8Swji

USED A8 A
K STORAGE
RD,

UST BE
BLOK#1]

ORED AS
§ FOLLOWS:

T OF TASKS
Ce TABLE,

N EVIDENT

F THE S8TL
'HAPS OTHERS




! TASK, MC8PAL=V1A

' OF FAMILY DECLARERS,

NG PTRS IS OK, AS TSLD Is 37
RELCCATION CAN OCCUR,

‘ART /RELOCATED PTR
/END OF RELOCAT

P DCDIR

'CMAX=GLOBALZ200 /NUMBER

/FDCS,
'1431702;01143GLORAL X2

iLOCK 200=-.4177




\SKLOADER TASK, 7 PAG

IAME REFERENCE TABLE,

ACH ENTRY CORRESPONDS T > TASK
.IsT (NRT[1) TO STLI[O],:

IRT[0) MUST BE 0 TO KEEP

"NZRO 176=MAXSTL6~4000 <
*HE NRT CLEARLY HAS ONLY

NITIALLY CLEARED,
T, ZBLOCK 200




LOADER TASK, MC8PAL=-v1A 02/14/77 PAGE 8

1LY DECLARERS, .
H FAMILY DECLARER OCCUPIES 1 PAGE OF CODE,

TIAL GLOBAL DECLARER,

AL,
0;6;0;0

DEVICE IDLE;Q3SIDLE

DEVICE SWAP;0;SMTSWAP

DEVICE FTCH;0;SMTFTCH

DEVICE TIME;Q0;SMTT!ME

DEVICE SDSK;0;SMTSDSK

DEVICE TSLD;0;XTSLD, 0/SMTTsSLD

ZBLOCK 200=,4177 /ALL OTHERS UNUSED,

N BUILDING THE SYSTEM, HERE 1S THE INITIAL BITMAP,
AP, 377337731 /TSBLOK+16 BLOCKS OF TSLD,

OTHER FDCS INITIALLY CLEARED,
ZBLOCK FDCMAXe=,

/FORCE RELOCATION TO NEXT PAGE=5000,




DP.

001
002
0n3
004
005
006
007
010
011

012
013
014
015
016
01.7
020
021

.73
174

176
177

CWHWNOE OO

VO NGO ¥ &0

VINEP PPN

DER TASK, MCBPAL =

- FOR TASK INFO BLOK,
27600

S FIRST PAGE OF T!BBUF GOES T
L BITMAP AND DIRECTORIES,
MILY DECLARER FOR GLOBAL IS §
RO,

IOLE TSLD IS WRITTEN ON THE DI

0 /TC SATISFY

THIS CODE IS ONLY EXECUTED WH
"TELY FRESKH TASK LIBRARY, THIS
EXECUTED AS TASKCODE, SO IT |

THE INITIAL BITMAP MUST BE WR
L UNIT 0 AT TSBLOK,

'H!'S COMPLETE FLD MINUS PAGE 0
‘T BE ALLOCATED ON THE FUTURE
L UNIT 0, FROM TSBLOK+1,

Y TO ACCOMPL | SH TH|S DEPENDS
'RENTLY RUNNING,

FOLLOWS A VERSION, ASSUMING T
ILOCK (0 CORRESPONDS TO THE 0SS/
0.

20 /WE ARE RUNN
CIF 0
JMS ) (7607
4200+CURFLD/WRITE Tw
B| TMAP
TSELOK
HLT
DCA | (B! TMAP /BITMAP WAS
DCA | (B! TMAP+1/HENCE MUST
DCA | (BITMAP+2/DIRECTORIE
CIF @
JMS | (7607
7700+ CURFLD
200
TSBLOK+1
HLT
CIF CDF 0
JMP | (7600

7 PAGE 9

UiLD
'THERS
OK«+1,
ATION,
A
INTENDED
TED,
SK, ALLOCATED ON

TTEN ON DISK,
1 8K

M WHICH

SYSTEM DI8K
CE

OME FDC, AND
D BE FORE THE
N OUT,




c, mc8

0000
3157

1157
3110
6201
1510
1377
7640
5600
2110
1510
1376

7640

5600
2110
1510
1375
7640
5600
4051
7307
1201
3150
1374
3151

7325
1150
3150
7350
0550
7450
5267
3550

1550
7104
0146
1122
3152
1374
3153

7326

TASKLOADER TASK, MCBPAL-VlA 02/14/77 PAGE

/iNITIALISATION COPE N SECOND PAGE OF T|B BUFFER,
/CODE TO IN|T!IALISE DIRECTORIES AND TO LOAD GLOBAL,

0 , ' /KEEP OFF RELOCATOR,
START, DCA MSP /STORE PTR TO MS,

/\F A MS |8 RECEIVED TO LOAD GLOBAL, WE ASSUME THAT THE
/SYSTEM MUST BE REINITIALISED, OTHER MSS ARE PASSED

/TQ MSGIN,

TAD mMsP

DCA X

CDF 0

TAD | X

TAD (=0714 /6L

SZA CLA

JMP | YMSGIN

1sZ X

TAD | X

TAD (=1702 /OB

SZA CLA

JMP | JMSGIN

1sZ X

TAD | X

TAD (=0114 /AL

SZA CLa

JMP | JMSGIN
TSLIN, CDFCUR

Ac4

TAD JDCDIR

DCA DCPTR /PTR IN DECLARER DIRECTORY,

TAD (=37

DCA DCCTR /AT MOST 370CT DECLARERS,

/CLEAR THE LOADBITS OF ALL FAMILIES,
DCINIT, AC3

TAD DCPTR ‘

DCA DCPTR /SKIP OVER THE FAM|LYNAME,
AC3777

AND | DCPTR

SNA /1S THIS ENTRY USED?
JMP DCIN2 /NO, SKIP INIT OF FDC,
DCA | DCPTR /LOADBIT CLEARED,

TAD | DCPTR

CLL RAL

AND C7600

TAD c4

DCA FDCPTR

TAD (=37

DCA FDCCTR

/CLEAR ALL STATIC TASK NUMBERS IN FAMILY DECLARERS,
/NOTE: |F NO DISKBLOCK iS INDICATED FOR A GIVEN TASK,
/THEN THAT TASK IS ALWAYS PRESENT I[N THE SYSTEM,

/AND SO ITS STSK# MUST NOT BE CLEARED.

FDINIT, AC2




172
73
74
75
76
77
00
N1

02
03
04
05

06

00
01
n2
03
73
74
75
76
77

C, Mc8 TABKLOADER TASK, MC8PAL=VIA 02/14/7

1152
3152
7350
0552
2152
7640
3552
2152
2153
5254

2150
2151
5235

1202
3150
1373
3151
3550
2150
2151
5276

4054
1014
4014
3603

5600

5404
0200
0400
0633
7700
7741
7664
6076
7064
5403

TAD FDCPTR
DCA FDCPTR /SKIP OVER TASK NAME,
AC3777 !
AND | FDCPTR /GET BLOCK#; 0 INDICATEs
182 FDCPTR /SYSTEM,
SZA CLA '
DCA | FDCPTR /CLEAR STSK#
182 FDCPTR
182 FDCCTR
JMP FDINIT
DCIN2, 18Z DCPTR
182 DCCTR /ALL DECLARERS INITIALIS
JMP DCINIT

/CLEAR THE NAME REFERENCE TABLE,

TAD INRT

DCA DCPTR /JUST A PTR,

TAD (=MAXSTL=1

DCA DCCTR /LENGTH OF STATIC TASK L
DCA | DCPTR

-y DCPTR

sz DCCTR

JMP =3

/WE STILL DONT KNOW OUR OWN STSK#,
/iT WiLL BE PASSED IN THE NEXT Ms,
CALL? WTMS+KEEP

MSFREE
DCA | )XTSLD

/ALL INITIALISATION DONE: SIMULATE A NORMAL CALL
JMP ) YMSGIN

PAGE

E 10~1

LWAYS




! TASK, MCBPAL=VIA 02/14/77 11

Ms WAS RECEIVED TO LOAD OR UNLOAD A FAMIL

>PUOP0L M>PPUNPPUOUNPPUIUGPOTRL> > O

0

MsSP /STORE MSPTR FOR MSREPRORT
MSPREP

SWFLD /NO FLD CLAIMED VYET,
sSwMsSPp /NO MS CLAIMED YET,

MSP

X

~4
-4
~3

X /GET FAMILY NAME OUT OF M3,

FNAME
X
X

FNAME +1

X
X

FNAME+2

0
[
P

JDCD IR

DCPTR /SEARCH DCDIR FOR A DECLARE Hls
(=37 /NAME,

DCCTR

| DCPTR
DCPTR
ZANYTHING IN THIS ENTRY?
SDCSKP  /NO,
FNAME
CLA
SDCSKP
| DCPTR
DCPTR
FNAME+1
CLA
SDCSKP+1
| DCPTR
DCPTR
FNAME +2
CLa
SDCSKP+2
SDCFND
DCPTR
DCPTR
DCPTR
DCCTR
SDCLP
IAC /S1GNAL ERROR CONDITION 1,
/INCORRECT FAMILY NAME,

P UINNNNN T UTPUNU IPONITTPEPTTD>DPND




)p.

165
166
167
170
171
72
173
174
75
176
77
00
01
302
03

04
305
06
07
310
11
112
13
14
115
116

317
320
121
g2
23
24
too
o1
02
377

C, Mc8 TASBKLOADER TA

6201
3557
1162
7440
4014
7200
1161
7440
4054
0036
4054
0013
0000
4054
0054

1550
7104
0146
1122
3160
6201
1557
4051
7700
5601
5602

0000
1160
3152
1377
3153
5717
0200
5611
6307
7741
5611

J/END OF THIsS

DONE, CDF 0
DCA |
TAD
SZA
MSFRE
CLA
TAD
SzA
CALL}

CALL}

MSPREP,
CALL}

/WE FOUND THE

/DCPTR PTS AT

SDEFND, TAD |
cLL R
AND
TAD
DCA
COF 0
TAD |
CDFcU
SMA €
JMP |
JMP |

/INITIALISE F
/FBTRT=FDC#*4,
FDCSET, O
TAD
DcA
TAD
DCA
JMP |

PAGE

Mc8PAL=-V1iA 02/14/77

PAG

'COMPLETION OR ERROR CONDITION

'ANY MS CLAIMED?
E T,
'"ANY FLD CLAIMED

'YES RETURN IT, OR:

‘AMILY DECLARER,

'3.

'SET FSTRT TO FDC«4
'UNUSED) ,

INNOCENT

(FIRST 4

'LOAD OR UNLOAD FAMILY?

+ ONE FDC.,

)

‘PTRﬁ °

'MAX 370CT TsKs IN FDC,

A




8 TASKLOADER TASK.

/LOAD A FAMILY ¢
/MINUS ITS NAME
/DCPTR PTS AT 1I°

LOAD, TAD |
SMA
JMP

ERZ, AC2
JMP |
CALLS

CALL}

DCA
JMS |

/LOOP TO REQUEST
LpiLp, Ac2
TAD
DCA
AC3777
AND |
sz
SNA

Jmp
IAC
bDCA
CALLS

RQARG,

DCA |
LDisSKP, 182

ISZ

JMP

JMS |
MSRE®@
DCA

/LOOP TO UPDATE
LD2LP, AC2
TAD
DCA
AC3777
AND |
sz
SNA

JME
TAD
DCA
TaD

MCSPAL-ViA 02/14/77 PAGE 12

s,
NOTED IN FNAME,FNAME#+1,FNAME+2,
Y IN DCDIR W3, :

/GET ENTRY[3]: NEGATIVE MEANS ALREADY
/LOADED,

/ERRQR CONDITION 2: ALREADY LOADED,
3> /REQUEST FLD TO STORE TASKS €ODE.

7 /SET UP FOR MINIMUMTIME CDF ROUT!NE,

IT /SET UP FOR SEARCHING ONE FDC,
lES IN 8TL,

?
! /SKIP OVER TASK NAME

vt /FETCH PTR TO TI!B OF TASK

/0 INDICATES TASK ALREADY KNOWN
/!N SYSTEM OR FREE ENTRY,

/PTR TO TiB+i (FIRST CODE BLOCK)
/N ARG1,

! /STORE STSK# RETURNED IN AC IN FDEC,
T /AGAIN LOOKIiNG AT ALL TASKS,
/REQUEST MS FOR BWAPPING,

DE OF EACH TASK AND TO SBET STL[TASK,11.

/SKIP OVER TSKNAME,

/GET BLOKNUMBER

/0 INDICATES TASK ALREADY IN SYSTEM
/0OR FREE ENTRY,

/BLOCKNUMBER OF TASK,




>p.

164
65
166
67
70
71
72
73
174
75

C, MC8 TASKLOA

3303
1162
3110
6201
1133
3510
2110
1203
3510
2110
1163
3510
4051
4054
0107
0000
0004
3334
6201
17903
4051
7640
5604

1603
0125
7106
7006
7006
6201
3703
2303
1133
3703
2303
2163
1163
3703
4020
4054
0103
0000
0004
4051
1334
3605
1552
0132
7104
1376
3010
1603
6201
3410
4051

MSPO,

/SEND M

MSP1,

SK.,

R
LA

MC8PAL=VIA 02/14/77 PAG
MSPQ
SWMSP /SEND MS TO FETCH TIB,
X /PTR IN MS,
C200 /READ TwO PAGES FROM LOGICAL U
X .
X
)T1BBUF
X
X
TBLOK /BLOCKNUMBER
X
SNDWTR+DFPARM
0
SMTSDSK
MsSP1 /SHIFT THIS USEFUL PTR AHEAD,
/CHECK REPORTED M8 FQOR |/0 ERR
MSPO
/NCNZERO INDICATES ERROR,

JLDIOER

WAP TASKS CODE IN,

TL;

AL

)TIBBUF /GET LENGTH
c37
RTL;RTL

MSPQ /NUMBER OF PAGES FROM UNIT 0,

MSPQ

c200

MSPQ /CODE BUFFER STARTS AT 200,

MSPQ

TBLOK /PTR TO FIRST CODE BLOCK,

TBLOK /FIRST GODE BLOCK.

MSPQ /BLOCKNUMBER OF TASKS CODE,
/DF TO TASK CODE BUFPFER FIELD

SNDMS+DFPARM

0
SMTSDSK /SWAP TASK CODE IN,

MSP1

YMSP2 /SHIFT PTR AHEAD,

FDCPTR /UPDATE STATIC TASK LIST,
177

(STLST

X0 /PTR TO STL[TASK, 1}
)TIBBUF JLENGTH+CRES+ZREQ+PRIO
X0




! TASK, MC8PAL=-ViA 02/1

"HE TASKNAMES IN THE 3=WORD ENTRIES
IDING STAT!IC TASKNUMBERS,

\D YTIBBUF+7

A TIBPTR :

\D (=123 /NUMBER OF ENTRIES,
A DCCTR /JUST A CTR HANGING A
18 | )TNSET /REPLACE,

1P L3 /RTN13 ALL ENTRIES DO
4 DCCTR /MORE ENTRIES TO DoO?
P =3 /YES,

EsS IN TIB DONE,
'"OR UPDATING CODE,

\D )T IBBUF+7

A TIBPTR

D (=123 /NUMBER OF ENTRIES IN
(A DCCTR

P JLD2LP2




:pi
1o

J11
J12
113
)14
J15
116
117
J2o
j21

J22
123
Jo4
je5

126
127
J30
131
132
133
134
135
136
137
J40
J41
J42
;43
Ja4
145
146
147
J50
)51
)52
)53
)54
)55
156

157
160
)61

)62
163
164
165

c, Mc8
0000

4054
oons
0000
3247
6201
1613
4051
7640
5600

4601
5226
2151
5222

1602
0125
7106
7006
7006
1377
6201
3613
2213
1133
3613
2213
1163
3613
4020
4054
0107
0000
0004
3360
6201
1647
4051
7640
5600

2152
2153
5603

7350
0550
1377
3550

TASKLOA
FDCNR,
LD2LP2,

MsP2,

/URDATE

/CQDE U

MSP3,

LD2SKP,

/ACTUAL

MCBPAL=VLIA 02/14/77 PAG

P ‘/WAIT FOR CODE SWAP IN COMPLET
'3 /KEEP SHIFTING THIS PTR AHEAD,
2 /1/0 ERROR?

"IOER

‘KUPD /UPDATE LOC INDICATED By T!BEN
‘ /RTN1t ALL ENTRIES DONE
TR /RTN2: PERHAPS MORE TO DO

' MS TO SWAP TASK OUT AGAIN,
BBUF /GET LENGTH

3RTL

o
o

/WRITE N PAGES ON LOGICAL UNIT

/TASK CODE BUFFER STARTS AT 20
/CORE ADDRESS

K /BLOCKNUMBER

NoOoONNDOoRRe e

/DF TO TASK CODE BUFFER FIELD
WTR+DFPARM

SDSK
4 /STILL SHIFTING AHEAD,

3

I0ER

PTR /NEXT TAsSK
CTR
2LP

PLETED., SET LOADED BIT.
TR

on /SET LOADEDBIT
TR




LOADER T

ASK,

MCBPAL=VLiA 02/14/77 PRAGE 1

ATE NAME REFERENCE TABLE,
IN THE NRT CORRESPONDS TO ONE ENTRY IN THE ST
T, B1=5 CONTAIN THE FAMILY DECLARER NUMBER, B7=131 CON

H ENTRY

ACM3
TAD
AND
cLL

DCA
JMS

P To UPD

P, TAD
1SZ
182
SNA
JMP
TAD
-4
SMA
JMP
MSRE
DCA
TAD
DCA
CDF
DCA
CDFcC
CALL

»2, TAD
AND
TAD
DCA
ACM3
TAD
AND
cLk
TAD
DCA
SKP

P, 182
¥4
=¥
JMP

RYTHING

VI TE TASKDIRECTORIES ON DISK,

TAD
DCA

/TASKNUMBER, COMPUTE FDCNUMBER,
DCPTR
ci77 /FDCNUMBER4 4
RTL;RTL
FDCNR /FDCNUMBER IN APPROPRIATE BITS,
| YFDCSET /IN|TIALISE FOR READING
/OUT ALL STATIC TASKNUMBERS,
ATE NRT AND START UP TASKS |F THE AUTOSTARTB!
| FDCPTR /0 INDICATES EMPTY ENTRY
FDCPTR
FDCPTR
CLA
LD3ISKP
| FDCPTR
FDCPTR
CLA /AUTOSTARTBIT?
LD3LP2 /NO
(-] /YES; SEND MS TO THI8& TASK,
LD3MS
| FDCPTR
LD3MS+1
0
] LD3MS
UR
H SNDMS+NONREP
030
| FDCPTR /GET STSK#
c177 ‘
YJNRT+1 /ADD NRT OQOFFSET
DCPTR /PTR HANGING AROUND
/COMPUTE TASKNUMBER
FDCPTR
ci177 /TSKNUMBER #4
RTR
FDCNR /ADD DECLARERNUMBER
| DCPTR /AND STORE IN NRT,.
FDCPTR
FDCPTR
FDCCTR
LD3LP
IS OK NOW.

SWMsP
MSP4

/SET UP PTRS TO SWAPMESSAGE,




C, Mc8 TABKLOA|

1162
3110
6201
2400
1376
3510
2110
1206
3510
2110
1375
3510
4051
4054
0107
0000
0004
4014
3210
3162
1210
7440
7307
5607

6305
6264
5000
5651
5517
0401
0200
5465
6001
6400
4000
6201

DLENG=F|

MsP4,

PAGE

SK,

SWM
X

DCDIRJ
(DL
X
X
)DC
X
X
(Ts
X

SND

SMT
E /FR
FDC
SWM
FDC

)DO

‘8PAL=V1IA 02/14/77 PAG

NOT SURE THAT THEY ARE
T

'ITE OUT DLENG PAGES,

DDRESS.,

"ING BLOCK OF DIRECTORIE

IECK 1/0 STATUS
. TEMP,
ED THE MS,

4: DIRECTORY WRITE OYT




'LOADER TASK, MC8PAL=VLiA 02/1

'RT, GLOBAL+4
®, 0
‘R, O

IE USEFUL ROUTINES FOR THE LOADER,
'LACE TASKNAME PTD AT BY TIBPTR BY THE COR

'E: THE GLOBAL DECLARER STARTS AT GLOBAL,
ITLY DECLARER 1S COMPUTED USING DCPTR,

T, 0
TAD | TIBPTR /MORE ENTRIES TO DO?
SNA
JMP | TNSET  /NO,
SMA CLA
TAD FSTRT  /OWN FAMILY
SNA
TAD GLSTRT /GLOBAL FAMILY
DCA TNPTR
TAD (=37
DCA TNCTR
AC3777
AND | TIBPTR
1sZ TIBPTR
ClA
DCA TNAME
TAD | TIBPTR
ClA
DCA TNAME#+1
P, TAD | TNPTR  /GET NAME FROM DECLAR
1s2 TNPTR
SNA
JMP TNSKP
TAD TNAME
SZA CLA
JMP TNSKP ‘
TAD | TNPTR  /SECOND WORD OF TASKN
TAD TNAME +1
SNA CLA
JMP TNFND
P, IszZ TNPTR  /NCT THIS TASK OF DEC
1s2Z TNPTR  /SEARCHING,
182 TNPTR
1sZ TNCTR  /DECLARER EXHAUSTED?
JMP TNSLP
CALL
WTRP
0 /WAIT FOR REPORT OF §
AC3 /WRONG TIB,
JMP | YDONE
D, 1S8Z TNPTR  /WE FOUND THE CORRECT
sz TNPTR  /PTR TO |TS STSK#
TAD | TNPTR  /GET IT,

DCA | TIBPTR /STORE IN TIB. Wi OF

PAGE 14

IDING STSK#,
'ART OF THE

KEEP

.‘rRYQ




’p, €, Mc8 TASKLOA MC8PAL-VIA 02/14/7

260 2164 'PTR . /JUPDATE PTR FOR NEXT ENT
261 2164 IPTR
262 2204 JET . /TAKE SECOND RETURN,
263 5604 ET '
/UPDATE :
/TIBPTR 'WORD ENTRY IN TIB,
/Wi HOL !
/W2 PTS WHERE |T MUST BE STORED,
264 (0000 TSKUPD,
265 1564 IPTR /MCRE ENTRIES TO DO?
266 7650
267 5664 UPD /NGO, TAKE RETURN{.
270 2264 UPD /YES., TAKE RETURN 2,
271 2164 PTR
272 1564 PTR /GET STSK#
273 3203 TR /JUST A TEMP,
274 2164 PTR /PTR TO w2
275 1564 PTR /GET PTR IN TASKS CODE,
276 2164 PTR
277 3202 TR /STORE IN OWN PAGE,
300 120€3 TR /REFETCH STSK#
5301 4020
302 3602 TR
503 4051
504 5664 uUPD
/1/0 ER ADING,
305 7330 LDIOER,
506 5600 NE

507 4023 UNLOAD,

540 0000 TNAME,

511 00C0
00 5465
377 7744
8400 PAGE

N0 0000 ZBLOCK RCE USING ALL PAGES,




LOADEF

Q ARER
NCH

R,
R,
TR,
TR,
Es

OODDOCOO

e

Q
-
fen I e B en B ow Jlew B wn ]

AL=V1A

+4,







»
O®

B AN T A
-3

o

A

R Y

IF
‘R

1000
0020
0151
5235
5267
0150
2400
5465
5464
5614
6247
0153
6010
0152
8517
5254
0154
0160
0600
6201
6305
5624
5643
5651
6011
6057
6075
6121
6117
6134
5611
5001
5404
0157
5501
5703
5734
6013
6047
6160
5640
5504
5435
5457
5205
0161
0162
0163
5000
0164
6310
6203
6254
6202
6204




RORS D
NKS GE

PEND | X
E SYST
NNING
TE: GL
ST.RTT

TE?
N NUMB

NNED D

STEM V
RTSK

DREQ,S
TAC, IN
NAC,MO
NFUNC,

R10=PR
N QUEU
0o
01
02
63
04
05
66
07
10

IP CHA

0o

4
4

02
03
04
05
cé
07

ME OUT
DE

PRESENTED HEREAFTER WAS
'TY AND WTTY FOR A WHILE
. A TASK THAT WAS RUN TO
ITTY,

Mc8 SYSTEM BULLETIN,

© HRS 6 MIN 13.2 SEC

0001 0000
0000 0000 1447
0000 0000 2352

1014 4273 0010

'03 4613 2333
'04 4515 0000
'26 0000 0000
'33 0000 0000
35 4515 2666
142 4515 0306
136 4515 0313
132 4515 0000
126 4515 0000
172 4515 0000
166 4515 0000




T NT ONOOCOOCCOOODO0COO0OO0O0O00O0DO0O0O00O0O0DO00O00COO0OOODODOOOODOCOODODODOOOO0ODODODODDODOOO0O0OCODOOO






. CHAINS,
CORE CHAINY
L6 0000 030

NODES IN AV
.2 0
-3 1
.5 82
.20 1




ASK LIST AND TASKS

j: GLOBAL.IDLE

5113 7777

1: 0000 0000 0000 2352
s 0020 L INKWORD: 0000

]¢ GLOBAL,SWAP

5035 7777

1: 0001 0000 0000 2042
IN REPORT QUEUE, WAITED

: 4000 L INKWORD: 5035

j: GLOBAL,FTCH

5051 7777

] 0002 0000 0000 2402

51 5167 5173 0000 0000
IN RECEIVE QUEVUE. CLAIM
IN REPORT QUEUE, WAITED

1 2002 L INKWORD: 5051

J: GLOBAL,T!ME

5067 7777

12 0003 0000 2666 2600
IN REPORT QUEUE, WAITED

't 4000 L INKWORD: 5067

j: GLOBAL,.SDSK

5103 7777

1: 0004 0000 0000 2103
IN RECEIVE QUEVUE, CLAIM
IN REPORT QUEUE, WAITED

s 2000 L INKWORD: 5103

1: TEST ,RTTY

5147 4002

)¢ 0005 0303 0000 0604

51: 0240 0201 0403 0024
IN RECEIVE QUEUE, CLAIM
IN REPORT QUEUE, WAITED

'+ 4010 L INKWORD: 5147

1t GLOBAL.TSLD
0001 1437

'}t GLOBAL.LDTS
0022 2001

i1 TEST LWTTY

5167 4001

1 0040 0303 0000 1032
5)1: 0000 1327 1003 0026
i IN RECEIVE QUEUE, CLAIM
i IN REPQRT QUEUE, WAITED
13 2010 L INKWORD: 5167
'NTRIES |IN STL: 55

0006 0000

0000 0000
RP:=2037

0000 0400

WORD ¢ 000
RP !~

0000 0000
RP:=-2666

0000 0000
WORD:! 000
RP: =

no00 0000

WORD: 512
RP:~=0313

0000 0000

WORD: 514
RP:-




EM STATI!ST|Cs,

RRUPTS: 5770
DULES |NTERRUPTING ACTIVE TASKS:
DULES AT MONITOR EXITS 2163
LENGTH OF RECEIVE/REPORT QUEUE: 81
ORMAL SWAPS! 16
FIELD SWAPS} 0
ERRORS !} 0
DS USED:? 4
MONITOR CALLS

L 0
MS 587
REPORT 1798
WS AND WAIT 40
R 0
RT Ms 624
FOR Ms 628
BL. DEVINTR 0
TG INTR 0
M INTR 2
INTR 0
-ATE INTR 16
PAGES 27
PAGES 26
*I1ELD 2
"1ELD 2
INTR IN STL 4
'SK CONTRBL 0
FSK CONTRBL 0
DF |N CORE 0
K DF 0
SPECIAL CDF 55

4

0
nE 0
? 0 ’
TCB 0
? 0
? 0
? 0
? 0
? 0
5 USED IN AVAIL CHAINS,
.2 0
.3 2
.5 84
.20 3
SPACE; 3

AMOUNT OF SPACE USED OR LCST: 477

D DURING: 0 HRS 6 MIN 13.2 SEC
TIME: 0 HRS 6 MIN 06,2 SEC

DURING FIELD SWAP: 0 HRS 0 MIN 00,




PEND I X
ST OF

-LING

ERE AR
E COMM
MMANDW

SOM
TS OF

GENER

ST OF

ALL
INSE
=MINU
TIONS:
120,

DMS
SEND
G1 =MS
G2 =ST
TIONS

RP
WAIT
G1 =MS$
TIONS?
WAIT
SPEC
:aMSP
NK:=l,

KRP®@
CHEC

IANDS ,
TASK:

UNC /COMMANDWORD
/POSSIBLE ARGUMENTS,
/NORMAL RETURN,

IONiTOR COMMANDS DISTINGUISHED BY TH
FIED IN BIT6~10 OF THE COMMANDWORD.
F THE COMMAND USES ARGUMENTS,

.CCEPT OPTIONS THAT ARE SPECIFIED IN
'ORD,

'O PRESERVE LINK AND AC, UNLESS OTHE

IANDS ,

"IMEOUTQUEUE (SEC, 1.9.6).
LUE,

‘0 A TASK (SEC, 1.2).

IBER OF RECEIVERTASK,
'ARM

'T (SEC, 1.2),

‘D REPORT,

'POUT,

'ORT ON THE SPECIFIED MESSAGE., IF NO
=0);, WAIT FOR THE FIRST INCOMING RE
‘ED MESSAGE,

IE (SEC, 1.,2).




APP, E.,=PAGE 1

EMSPTR OF WA'TED REPORT,

|F THE SPECIFIED REPORT 1S PRESENT IN THE REPORTQUEUE, OR IN CASE
ARG1 =0, |F ANY REPORT IS PRESENT [N THE REPORTQUEUE, AC taMSPTR
OF REPORT, ELSE ACt!=g,

1=,

TR
SEND A MESSAGE AND WAlT FOR ITS REPORT (SEC, 1.2).
sMEPTR OF MESSAGE SENT,
#8STAT|IC TABKNUMBER OF RECEIVERTASK,
ONS§ DFPARM, TIMEOUT, SwPOUT,
THE SPECIF|ED MESSAGE 1S SENT TO THE TASK AND THE SENDERTASK 1|8
SET TO WAIT UNTIL THE MESSAGE IS REPORTED,
MEPTR.
HE 3

REPORT A MEBSAGE (SEc, 1.2).

sM8PTR OF REPORTED MESSAGE,

IP THE NONREP OPTION WAS USED WHILE SENDING THIS MESSAGE, THE
MESSAGE |S NOW RETURNED TO THE AVAILLIST SYSTEM, ELSE THE MESSAGE
|8 REPORTED TO THE SENDERTASK,

WAIT FOR A MESSAGE (SEC, 1,2),

ONS: KEEP, TIMEOUT, SWPOUT,

ERASE PREVIQOUS CLAIM, UNLESS KEEP OPTION WAS SPECIFIED, WAIT
UNTIL A NEW MESSAGE ARRIVES,

MEPTR OF RECEIVED MESSAGE,

HE J1 IR

cae

CHECK RECEIVEQUEUE (SEC, 1.2).

ON: KEEP,

ERASE PREVIOUS CLAIM, UNLESS KEEP OPTION WAS SPECIFIED, IF A NEW
MESSAGE HAS ARRIVED, AC:!=MSPTR OF THAT MESSAGE, ELSE AC2=0,

t=0,

NTR

DISCONNECT PROM INTERRUPT (SEC, 1.5.3),

5KIPIOT,

JPDATE THE SKIPCHAIN SUCH THAT THAT FLAGS OF THE S8PECIFIED DEVICE
ARE |GNORED (DEVICE DISABLED STATUS),

JC




INTR
CONNECT SUBROUT!
=SKIP|OT,
31 =POINTER TO ENT
32 sMSPTR OF COMMU
THE SUBROUTINE M
IF A COMMUNICATI
MESSAGE MAY BE R
1=0.

INTR
CLAIM AN INTSLOT
=SK|P|OT,

31 mCLEARIOT,

32 sMBPTR OF MESSA
ATTACH THE BPEC!
DEVICE, THI8 MES
CORRESPOND |NG DE

1=0,

INTR
SET INTSLOT INTO
=SKIP|OT,
31 =CLEARIOT,
WHEN THE INFTSLOT
CORRESPOND ING DE
1=0.,

1INTR
SIMULATE INTERRU
31 =ENTRYPOINT OF
ENTER A DEAF SEC
SECTION, !T MUST
MUST RESIDE IN T

IPAG
REQUEST A BYFFER
(SEC, 1.8.4).
=0,
31 B8!T5 =CORERESID
31 BIT7=11 =LENGTH
|F THE CORERESID
WiLL BE ALLOCATE
BITO0wd4 :=NUMBER O
BIT6=11 :=VIRTUAL

APP

'T (SEC, 1,5,3).

iUBROUT I NE,

'SAGE ,

N THE CURRENT DATAFIELD OF TH
S SPECIFIED (ARG2 'NE' 0), TH
| THE CONNECTED ROUTINE TO THE

TO THE INTSLOT OF THE SPECIF
REPORTED TO THE TASK EACH T
IPTS,

E (SEC, 1.,5,3),

.RD MODE, INTERRUPTS OF THE
iCARDED,

L4),

|

T WERE ENTERED FROM THE INTER
NG THE IEXIT INSTRUCTION, THE
DATAF IELD OF THE TASK,

CONSECUTIVE PAGES OF CORE

'N.
D BUFFER,
N IS SPECIFIED (BIT5 SET) THE
'ESIDENT FIELD,
OF BUFFER,
OF BUFFER,




APP, iE

AG

RETURN PAGES PREVIOUSLY REGUESTED USING THE REQPAG COMMAND
(SEC, 1.8.4). '

IT0=4 =PAGENUMBER OF F|RST PAGE OF RETURNED BUFFER.

ITémil =VIRTUAL FIELDNUMBER OF RETURNED BUFFER.

BIT7-11 =NUMBER OF PAGES RETURNED,

DO

LD
REQUEST A FIELD FOR DATASTORAGE (SEC, 1,8.2),
VIRTUAL FIELDNUMBER,

=D

RETURN A FIELD (SEC, 1.,8.2).

VIRTUAL FIELDNUMBER OF RETURNED F!ELD,
0'

TL

REQUEST ENTRY IN STL (SEC. 2.1),

,ARG?2 =mCONTENTS OF THE REGUESTED ENTRY,

SEARCH A FREE ENTRY IN THE STL AND DENOTE THE INDICATED CON
IN |'T. RETURN THE CORRESPONDING STATIC TASKNUMBER IN AC,
5TATIC TASKNUMBER,

o}

ATTACH TCB TO ENTRY IN STL, OR RETRIEVE TCB ATTACHED TO ENT
STL (SEC, 2,1),

STATIC TASKNUMBER,

IF A TCB WaAS NOT YET ATTACHED TO THE TASK, THEN ATTAGCH ONE,
PREFILLED WITH INITIAL VALUES,

TCBPTR,

B

JETACH TCB FROM TASK AND RETURN T TO THE AVAILLIST (SEC, 2
STATIC TASKNUMBER,

J.

.0CK DATAFIELD IN CORE (SEC. 1.4.4).

o 4
JNLOCK DATAFIELD (SEc, 1.4.4),

)F
REQUEST QUICK ACCESS TO DATAFIELD (SEC, 1.4.,2),
REQUESTED DATAFIELD,




SET
VRC
NOT

TER
TAS
STA

TOP
STO

C =STA

C:=0.

ESUME
RES

C =STA

C:=0,

ILTCB
WR I
C =8TA
RG1 =P
| F
THE
VAL
THE
C::Oa

IST OF

ONREP
NON
TH |
THE
REP
REP

EEP
KEE
WHE
TAS
CLA

DATAF |ELD LOADED INTO THE DFR AT TH
UDO INSTRUCTION,
REMA NS UNCHANGED !

THE EXECUTION OF THIS TASK (SEC, 1
ESET INTO INITIAL STATUS, A NEW MES
A FRESH COPY OF THE TASK,

SK (SEC, 1.3.2),
SKNUMBER,

TAEK (SEC, 1,3.2),
SKNUMBER,

UEB !NTO THE TCB OF A TASK (SEC, 2,
SKNUMBER,
TO VALUE LIST.

IS NOT YET ATTACKHED TO THE TASK, TH
15 0CT (ALL BUT THE LAST) ENTRIES
DICATED IN THE VALUE L!ST, THE valLU

UCTIONFIELD OF THE TASK,

NS,

(8EC, 1.2),
ON MAY BE SPECIFIED WHEN A MESSAGE

GE WiLL BE RETURNED TO THE AVAILLIS

IF THE OPTION WAS NOT SPECIFIED, T
TO THE SENDER,

1OUS CLA'M (SEC. 1.2.1).

IFIED IN CONJUNCTION WITH A WTMS OR
INS CLAIMED BY THE SAME TASK AS BEF
MINATES,

'P, E,=PAGE 4

oF A

) 1T WLk

IE. FiILL
"I'TH THE
RESIDE IN

IAND, THE
SE THIS




APP, E,=PAGE

| SPECIFIED IN CONJUNCTION WITH ONE OF THE COMMANDS WTMS,

', SNDWTR, OR STALL, THE PAGES OCCUPIED BY THE TASKCODE ARE
IRNED IF THE TASK 1S SET TO WAIT. A FRESH COPY OF THE TASKCODE
iWAPPED IN, AS SOON AS THE TASK IS RUNNABLE AGAIN,

"ART TASK AFTER A WHILE (SEC, 1.9.6),.

'HIS OPTION 1S SPECIFIED IN CONJUNCTION WITH THE COMMANDS

'» WTRP, SNDWTR, THE TASK |S RESUMED AFTER THE SPECIFIED DELAY
| IF THE OTHER WAITCONDITIONS ARE NOT YET FULFILLED, MINUE THE
QUT VALUE (LENGTH OF DELAY IN UNITS OF 0.1 SEC) MUST BE
'IF1IED IN AC, I|F ONE OF THE OTHER WAITCONDITIONS EXP|RES

IRE THE END OF THE DELAY, THE TIMEOUT OPTION HAD NO EFFECT,
RWISE THE TASK IS RESUMED AFTER THE DELAY WITH ACa0,

AL DATAFIELD AS PARAMETER (SEC, 1.2, SEC, 1,9,2),
TH!IS OPTION IS SPECIFIED IN CONJUNCTION WITH ONE OF THE
ANDS SNPMS OR SNDWTR, THE ACTUAL DATAFIELDNUMBER IS COPIED
BIT6-8 OF MESSAGE[2] (FiRST INFORMAT|ONWORD),




: TEXT PRESENTED BELOW MAY BE USED TO BUILD THE
JER CONTROL OF THE 0S/8 OPERAT: NG SYSTEM, USING
I PROGRAM BATCH,sV, ‘

© PROGRAM GLOBL,SV SELECTS 8YMBOLS FROM THE PAL
> ARRANGES THEM |N A 'DIRECT ASSIGMENT!' FILE,
IS FILE |S USED AS PREFILE WHEN ASSEMBLING TASK
.PA I8 A PREFILF HOLDING OBVIOUS DEFEN|TIONS,

0B BU|LD Mc8 FOR PDPBE,

AL MC,MC<OP,MCCONF,E,MC81,MC82,MC83,MC84, MC85/N
GLOBL

C8,8Y<MCTSYM,MC,LS

PIP

PMCBE,PA<OP.PA,MCB,SY$

GLOBL

C8SYS,SY<MCSYSM,MC,LS
AL MCBHLT<OPMCBE ,PA,MCBHLT

AL MCBIN<OP,MC8SYS,SY,MC8IN
ABSLDR
C,MCBHLT,MCBIN$

A SYS MC8
A sys FLDO 0-5000

AL OP,MCCONF , E,Mc8SYS,SY,Mc8BUL, 10/L=10200
A SYS MCgBUL

AL OP,MCCONF E, NMCTBLD, I0/L

A SYS MCTBLD

MCBPAL

P,MCCONF ,E,MCBSYS.SY,MCTSLD/L/Z$
A SYS MC|LiIB 20000=27777:25000
MCILIB

MC8BUL

., TM<SYS:FLDO/Y/2Z

ND




'7 TEST PAGE 1

LA L2 (22X X
a* #*
* %88 &
* *
* * &
& %3 % #*

uUT,ouTPuUT);
"CONSTANTS?);

..0E+50,=1,0E50,~1.0E+50
. +0E+38,=1,0E38,-1,0E+38
.+0E+10,=1,0E10,=1.0E+10

63) BYTES FOR CODE
61) BYTES FOR CODE
61) BYTES FOR CCODE
FOR CONBTANTS

1.000000E+00 =1.694765E:
1,000000E+00 =9,999999E.
1.000000E+00 =1.000000E




I8 21 11:16

L X 3 X ] 3* 3B %
* *
* * %
o
L %
* L2 L2

R0GRAM TEST
ZGIN
RITELN('OUTP
RITELN(1.0E1
9D,

JTPUT!
+1,000000E+1







