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PREFACE

This manual describes the PDP-8 Real-Time Operating System (RTS/8) .
Knowledge of PDP-8 assembly language programming (PAL8) is essential
for a complete understanding of this manual. In addition, the |user
should be familiar with real-time systems in general and with the
operation and use of the development system for the PDP-8, 0s/8. The
information in Chapter 9, "Advanced RTS/8 Programming Techniques" is
for the experienced RTS/8 user. It should be read after the user has
gained familiarity with RTS/8.

This version of the manual has been enlarged and expanded to
incorporate several new RTS/8 features. The Major features include
KL8-A Support, PDP-8/A Null Task, the EXIT Task, and two new
Executive Requests. Other features are the nonresident implementation
of the MCR, UDC/ICS support, an OS8COM facility that allows the 0S/8
system to talk to an RTS/8 task, and control files that allow the user
to efficiently make multiple task copies. RTS/8 flowcharts have been

added to show system operation.

The following PDP-8 handbooks will be helpful for review and
reference:

INTRODUCTION TO PROGRAMMING (DEC-08-XINPA-A-D)

SMALL COMPUTER HANDBOOK (90P45)

0S/8 HANDBOOK (DEC-S8-OSHBA-A-D)

UDC8 UNIVERSAL DIGITAL CONTROL SUBSYSTEM MAINTENANCE MANUAL
(46H745)

PDP-8A MINICOMPUTER HANDBOOK (EB0621976)

1CS8 INDUSTRIAL CONTROL SUBSYSTEM MAINTENANCE MANUAL (EKOICS8MM)

vii



CHAPTER 1

INTRODUCTION

1.1 RTS/8 DESCRIPTION

RTS/8 is a compact real-time system designed for the PDP-8 family of
processors (except the PDP-8/8S). This system allows up to 63 tasks to
run concurrently and compete for resources on a fixed priority basis.
It can be used for a wide range of applications in which a number of
processes must be monitored and controlled. As with other real-time
systems, RTS/8 responds to physical or conceptual events to permit the
timely execution and. scheduling of tasks.

The RTS/8 Executive controls execution and interaction among all
tasks. The Executive decides which tasks should run (based on the
priorities of the runnable tasks), and services the tasks by means of
Executive Requests (ERs).

A task is the basic program unit within RTS/8. RTS/8 system tasks
(DEC-supplied) and their file names are listed in Table 1-1. The
system supports both resident and nonresident tasks. A resident task
resides permanently in memory; a nonresident task is one in which the
major portion of the task resides on a mass storage device and is
loaded into memory only when that task becomes executable. Using
nonresident tasks permits portions of several tasks to share the same
areas of memory, providing economical use of memory.

RTS/8 includes system tasks that control most standard DIGITAL I/0
devices. A full complement of peripherals is supported, including RK8
and RK8-E moving-head disks, DF32 and RF08 fixed-head disks, TCO8
DECtape, RX8 floppy disk, LINCtape, DEC cassette, and LE8 and LS8E
line printers (RTS/8 does not support TD8E DECtape). The Monitor
Console Routine (MCR) task provides an interface between the user at
the console terminal and the system. The MCR provides the user with a
series of commands to control, inspect, and, to some extent, debug the
system. The MCR commands are straightforward and easy to use. They
allow the user to schedule and execute tasks at specified intervals,
suspend task execution, and print system status reports.

A system task also is provided that allows a single copy of the 05/8
operating system to run in the background, creating a real-time
foreground-0S/8 background system. With 0S/8 in the background, the
user has the facilities for program assembly, debugging, and editing.
The minimum RTS/8 hardware configuration required for a foreground
only system 1is a PDP-8 family processor, 4K words of memory, and a
console terminal capable of papertape input. A system capable of
running a real-time foreground and 0S/8 in the background requires a
pPDP-8 family processor with KM8-A, KM8-E or TSS-8 Time Sharing
options, a mass storage device (such as an RK8E cartridge disk or RXS8
floppy disk), and two terminals (one must be dedicated to 0S/8 system
execution).
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RTS/8 tasks are created by editing the RTS/8 master parameter file to

produce

a parameter file that describes the user's particular system.

Task source files are then assembled with the edited parameter file

using the PAL8 assembler.

The assembler can run either under 0s/8, or

the 0S/8 support system under RTS/8. Then using ABSLDR under 0S/8,
all task binaries are joined into a complete RTS/8 system.

Table 1-1
RTS/8 System Tasks

Task Name File Name Task Function
- PARAM. PA System parameter file with
equates blank. Appropriate
values should be inserted to
create specific parameter files.
RTS8.PA RTS/8 Executive
MCR MCR. PA Monitor Console Routine
null task MCR.PA Null task '
0seg 0S8SUP.PA 0S/8 Support Task
OS8F 0S8SUP.PA 0S/8 File Support Task
PWRF PWRF.PA Power Fail Task
CLOCK CLOCK.PA Clock Handler Task
TTY TTY.PA Terminal Driver Task
LPT LPT.PA Line Printer Driver Task
DTA DTA.PA TC08 DECtape Driver Task
RKS8 RK8.PA RK8 Disk Driver Task
RKS8 RKSE.PA RK8E Disk Driver Task
RF08/DF32 RF08.PA RF08/DF32 Fixed-Head Disk Driver
Task
CsA CSA.PA Cassette Driver Task
CSAF CSAF.PA Cassette File Support Task
UDC/ICS UDCICS.PA Universal Digital Controller/Industrial
Controller Subsystem Handler Task
RX8A RXO1RT.PA Floppy Disk Handler (lst controller)
RX8B RX01RT.PA Floppy Disk Handler (2nd controller)
RX8C RXO01RT.PA Floppy Disk Handler (3rd controller)
RX8D RXO01RT.PA Floppy Disk Handler (4th controller)
LTA LTA.PA LINCtape Driver Task
SWAPPER SWAP.PA Nonresident Task swapper
NULLS8A NULL8A.PA Null Task for PDP-8A
EXIT EXIT.PA Exit Task

1.2 REAL-TIME SYSTEM OPERATION

A multiprogramming

system

a software framework that allows

available resources (such as memory, CPU time, and peripheral devices)

to be shared by several tasks.

machine

Basically, a task is a portion of
code that performs a specific function; a task is defined by

convention since it overlaps with the definitions of "program" and

"subroutine."

Multiprogramming allows many tasks to be in some state of execution
If a task cannot use available central processor time

simultaneously.
because it is waiting for
blocked by

some other

completion of an 1I/0O operation (or 1is
condition), the central processor can be

switched to another task to use the available time, thus increasing
system efficiency.
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Most real-time systems are required to serve a group of tasks that run
at varying times or frequencies and alternate between being compute
pound or I/O bound. If machine resources are to be efficiently wused,
these tasks cannot be run in series since the central processor will
be poorly utilized during the periods the tasks are I/0 bound. In
addition, most real-time tasks are essentially time-critical and
should not wait for a slow, less important I/O or compute bound task
to finish before being executed. Thus, multiprogramming and a
priority scheme for scheduling the central processor provide maximum
resource utilization.

Thus, a real-time system is a multiprogramming system that must, in
addition to the multiprogramming features, respond quickly to critical
internal or external events. The real-time system is required to
suspend the operation of a less important task and start the task that
deals with the critical event.

A priority scheme establishes the relative importance of various tasks
in the system. This allows a less important task to be interrupted to
permit execution of a critical real-time task. For RTS/8, a fixed
priority scheme was chosen because such a scheme 1is simple and
reliable, and requires low scheduling overhead.



CHAPTER 2

USING TASKS UNDER RTS/8

2.1 THE STRUCTURE OF RTS/8 TASKS

The RTS/8 Executive is the controlling program in an RTS/8 System.
The Executive decides which task should run based on the priorities of
the runnable tasks (those tasks not waiting for completion of any 1/0
or other events). It also provides services to the tasks by means of
Executive Reguests. Executive Requests are discussed in Chapter 3.

The user assigns unigue task numbers to each task in an RTS/8 System.
He can assign up to 63 (77 octal) task numbers, and must account for
system tasks within the total number of tasks. A task number, once
assigned, cannot change during the execution of the program, since
RTS/8 uses a fixed priority system. Task numbers serve the following
purposes:

1. The task number is used by the RTS/8 Executive as an index to
various system tables which contain information about each
task.

2. The task number is used by other tasks in the system to
reference a particular task when performing certain Executive
Requests (such as sending a message).

3. The task number determines the task's priority - the lower
the task number, the higher the priority of the task.

The Executive uses five internal tables to maintain information about
the tasks in the system. A brief description of these tables is given
in Section 2.3.

2.2 CONCEPTS OF TASK COMMUNICATION

RTS/8 is event driven, i.e., the highest priority runnable task
executes continuously until it is completed or some event or condition
in the system causes it to be suspended. Another change or condition
can reactivate the task. Tasks can be self-starting if assembled to
run at system startup, started by another task, or started by the user
at the terminal console using the MCR task. RTS/8 performs two main
types of task communication, as follows:

1. Task synchronization through the use of Event Flags

2. Intertask messages
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2.2.1 Task Synchronization Through the Use of Event Flags

Whenever two processes occur independently, one process may need to
wait until the execution of the other is finished. This can be
illustrated by using the PDP-8 terminal interface as an example. The
PDP-8, when ready to generate the first character, alerts the terminal
by issuing a Load Teleprinter Sequence (TLS) instruction. The PDP-8
must now wait in a TSF; JMP.-1 loop if it wishes to do further I1/0
immediately. It cannot proceed with the next character until the
terminal raises its ready flag to signal that it is finished printing
the first character. When the flag is raised, the PDP-8 then exits
from the wait loop and proceeds to load the next character.

Similarly, RTS/8 provides Event Flags as a signalling mechanism to
synchronize tasks with each other. An Event Flag is a user-chosen
location that contains the status of an event. The events are either
1) physical processes such as a clock ticking or a valve closing, or
2) conceptual occurrences such as a certain string of characters typed
by the operator or scheduling a task for execution. Like device
flags, an Event Flag can signify either a busy or a completed state,
defined as PENDING (>0) and FINISHED (=0) , respectively. Thus, a task
can direct another task via a message to perform a specified action,
at which time it sets a mutually-agreed upon Event Flag to the PENDING
value. When the second task has completed the specified action it
sets the Event Flag to the FINISHED value; this is known as Posting
the Event Flag. As a simple example, if the first task has been
waiting for the Event Flag with the instructions:

TAD Event Flag /LOAD EVENT FLAG IN AC
SZA CLA /IF EVENT FINISHED, SKIP
JMP .-2 /KEEP TRYING

then the Posting of the Event Flag will cause the first task to exit
from its loop, continuing on with the knowledge that the second task
has completed its processing.

Since this loop ties up the PDP-8 processor, Event Flags under RTS/8
have an additional state, WAITING (<0). Using the example just cited,
the addition of the WAITING state now allows the first task to tell
the RTS/8 Executive that it wants to WAIT until the Event Flag
signifying the status of the second task is FINISHED. The monitor
saves the contents of the waiting task's PC and sets the Event Flag
Wait bit in its Task Flags Table Word. The Event Flag is set to the
WAITING state. The WAITING state for an Event Flag is octal 4000 plus
the waiting task's Task Number. When the Event Flag is POSTed via an
RTS/8 Executive Request call, the task WAITING for it is automatically
taken out of Event Flag Wait by RTS/8. (If no other blocking bits are
set, the waiting task is again runnable, and will resume execution
when higher priority tasks are blocked.) WAITE is the mnemonic for the
RTS/8 Executive Request that Waits for an Event Flag.

This code would look as follows:
CAL
WAITE
event flag

All Executive Requests are described fully in Chapter 3. A summary of
Event Flag states is shown in Table 2-1.
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Table 2-1
Summary of Event Flag States
Event Flag State Value
FINISHED (posted) 0
PENDING >0
WAITING <0 (4000 + Task No.)

2.2.2 Intertask Messages

Just as Event Flags under RTS/8 are analogous to hardware device
flags, messages are analogous to data-sending hardware I/O
instructions (for example, TLS). That is, messages start a task,
providing the task is WAITING for a message, and at the same time,
they pass information to the task. Messages are transmitted by
Executive Requests.

An RTS/8 message consists of a three-word Message Header followed by
any number of contiguous words of information to be exchanged between
two tasks. The Message Header is used exclusively by RTS/8. The
first word of the Message Header is the Event Flag for the message.
When the message is sent, the RTS/8 Executive sets the Event Flag to
the PENDING state. This signifies that the message has been sent but
not yet completed. No action occurs to the Event Flag upon receipt of
the message by the receiving task; however, RTS/8 requires that the
receiver POSTs the Event Flag when it has performed the action
specified (or implied) by the message. This posting serves two
purposes:

1. It informs the task which sent the message (the "sender")
that the regquested action has been completed, and

2. It allows the message to be sent again (see Item 2 below).

If multiple messages are waiting to be received by a task, RTS/8 uses
the second and third words of the Message Header to link these
messages together (see Figure 2-1). The second word is a CDF (Change
Data Field) instruction to the field of the next message. The third
word is the address of the next message. A second word of 0 signifies
that this is the last message. If the receiving task is not actively
waiting for a message, the message is placed on the receiving task's
Input Message Queue. Messages are then queued in order of decreasing
priority of the sender (increasing task number). Messages sent from
the same task are queued in the order in which they were issued.

2-3
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RTS/8 EXECUTIVE :
MSGTBL MESSAGE 1 MESSAGE 2 MESSAGE 3

CDF Event Flag Event Flag Event Flag
Message
PTR CDF CDF 0 Header
PTR PTR

S
Message
Content

o

Figure 2-1 Message Format and Linking of Messages

The rest of the message can contain any desired information. Sending
a message does not physically move the message information to the
receiving task, but provides the receiver with the field and address
of the first data word of the message.

It should be noted that the information in a message 1is not copied
into the receiver's area. This has the following implications:

l. Data in a message should not be modified by the sender while
the Event Flag for the message is PENDING.

2. The same message cannot be sent a second time before its
Event Flag is FINISHED the first time. RTS/8 enforces this
by checking the message Event Flag on a SEND operation and
putting the sender into Event Flag Wait if the message is
still PENDING.

3. It is legal for the receiving task to store information in
the body of the message. In this way, an "answer" to the
message can be returned without the complications of sending
a return message back to the sender. For example, when a
task sends a message to the disk driver task requesting 1I/0,
the driver places the error status of the completed operation
in a specific word in the message to indicate whether an
error occurred.
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2.3 EXECUTIVE INTERNAL TASK TABLES

The Executive uses five internal tables to maintain information about
the tasks in the system. A brief description of these tables is as
follows:

Table Description

Task State Table (TSTABL) Contains information such as the
contents of the task's PC, Link and AC
at the time the task stopped running.

Task Flags Table (TFTABL) Contains information about why the task
is not running, i.e., it indicates for
what conditions (blocking or wait bits)
the task is waiting.

Task Input Message Queue Contains messages that have been sent
Header Table (MSGTBL) to this task. This table is referred to
simply as the Message Table.

Residency Table (RESTBL) Used for nonresident tasks, this table
specifies where the task is to reside in
memory, and where it resides on the swap
device.

Partition Table (PARTBL) Used for nonresident tasks, this table
contains information about each memory
partition, such as length and location
of the partition. Memory partitions are
shared by nonresident tasks.

The user does not need to know the format of these tables to use
RTS/8. However, a detailed explanation of these tables is given in
Appendix E.
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RTS/8 EXECUTIVE REQUESTS

3.1 COMMUNICATION WITH THE RTS/8 EXECUTIVE

RTS/8 tasks communicate with the RTS/8 Executive via Executive
Requests (ERs). RTS/8 uses locations 20-27 in every field as a
communication region for ERs to facilitate Executive Requests across
field boundaries. The Executive can be called in any field via a JMS
20 instruction (designated symbolically as CAL). The Data Field (DF)
does not have to be any specific value when the CAL is given, since
the code in location 20 sets the DF to the Instruction Field (IF),
sets the IF to 0 and jumps to the RTS/8 Executive.

A summary of Executive Requests is given in Table 3-1. Most of the
Executive Requests are explained in detail in this chapter. The
RESCHD, WAITX and DERAIL Executive Requests are described in Chapter
9.

The RTS/8 Executive will not honor any request to switch tasks arising
from an interrupt if the interrupted task's Program Counter (PC) was
less than 100(octal). This protects the RTS/8 Executive's entry point
(location 20 in each field) from being destroyed. User tasks must be
written so that instructions are never executed below 100 in any
field.

All ER's except DERAIL and SKPINS can relinquish processor control to
higher-priority tasks as a result of their action.

3.2 ERs USED TO COMMUNICATE BETWEEN TASKS

The five ERs associated with the Intertask Messages and the Event
Flags are SEND, WAITE, SENDW, RECEIVE and POST. An example of their
use is shown in Section 3.2.6. In addition, a sixth ER called WAITX

is described in Chapter 9, Advanced Programming Techniques (Section
9.2.2).
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Table 3-1
Summary of Executive Requests
Code| Symbolic Description Section Reference
Name

0 SEND Send a message to a task 3.2.1

1 RECEIVE Look for and/or receive a 3.2.4
message from a task

2 WAITE Wait for an Event Flag to be 3.2.2
posted

3 RUN Run a task 3.3.4

4 SUSPND Suspend execution of a task 3.3.3

5 POST Post an Event Flag 3.2.5

6 SKPINS Insert code into interrupt 3.4
skip chain

7 DERAIL Derail or force a task's 9.2.3
execution to a new address

10 BLKARG Block a task from running for 3.3.1
a specific reason

11 SENDW Send a message and wait for 3.2.3
it to be received

12 UNBARG Remove a reason that a task 3.3.2
is blocked from running

13 RESCHD Force the RTS/8 Scheduler to runl 9.1.2

14 WAITX Wait for a particular Event 9.2.2
Flag to be posted

3.2.1 SEND - Send Message

Format:

The SEND ER sends the message located at MESSAG in the field of the
CAL instruction to the task whose number is TSKNUM.

CAL
SEND
TSKNUM
MESSAG

task has a higher priority than the sender and
message, the
In this case,
message is s

PENDING (nonzero), meaning the
the sender will be put i
and only when the Event Flag be
Care should be taken that a messag
task as only the last request to send a busy m
the first task can go to sleep in Event Wait pe

SEND,

performed.

sender is temporarily suspended and the
the sender is not put into any WAIT state once the
ent. However, if the Event Flag in location MESSAG is
message is still busy from a previous
nto Event Flag Wait on location MESSAG,
comes FINISHED (zero) will this SEND be
e is sent from only one
essage is remembered;
rmanently.

is waiting for

If the receiving

receiver runs.
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3.2.2 WAITE - Wait on Event Flag

Format: CAL
WAITE
EFLG

The WAITE ER checks the status of location EFLG and if it is FINISHED,
returns control to the caller. If EFLG is PENDING, its state is
changed to WAITING and the calling task is put into Event Flag Wait.
When location EFLG is POSTed by another task or interrupt routine, the
calling task becomes runnable again. The Event Flag must be
initialized (set to 1) before use in most cases, particularly when a
task is initiating an event to be completed by another task. The
waiting task must reset the Event Flag before using it again in that
the Event Flag does not reset itself.

NOTE

In advanced applications, the user may
be waiting for multiple Event Flags (see
Section 9.2.1 for description of WAITM).
In this case the task will run whenever
any one of the Event Flags is posted,
and not necessarily the one specified in
the WAITE. To insure that a particular
Event Flag 1is posted, use the WAITX ER
described in Section 9.2.2.

3.2.3 SENDW - Send and Wait

Format: CAL
SENDW
TSKNUM
MESSAG

The SENDW ER is exactly equivalent to the sequence:

CAL

SEND /SEND THE MESSAGE

TSKNUM

MESSAG

CAL

WAITE /WAIT FOR RECEIVER TO ACKNOWLEDGE
MESSAG

3.2.4 RECEIVE - Receive Message

Format: TAD TSKNUM /ONLY TO RESTRICT TO ONE
CAL /SENDING TASK
RECEIVE
MADDR, 0 /MESSAGE ADDRESS STORED

/HERE; CDF TO MESSAGE
/FIELD IN AC ON RETURN

If the AC is zero when the RECEIVE ER is issued, the calling task's
Input Message Queue is examined. If there are messages in the calling
task's Input Message Queue, the first (i.e., highest-priority) message
is dequeued and the address of its first data word is placed in MADDR.
A CDF to the field of the message is stored in the AC.
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If there are no messages, the task is placed in Message Wait until
such time as a message 1is sent to this task. However, a task may
first examine its Input Message Queue Header in field 0 to determine
the state of the Input Message Queue.

If the AC is nonzero when the RECEIVE ER is issued, the calling task's
Input Message Queue is searched for a message whose sender's Task
Number matches the contents of bits 1-11 of the AC. 1If such a message
is found, it is removed from the queue as specified above; if a
message is not found, the issuing task is placed in Message Wait.
This allows a message from only one given task to be received.

NOTE

The following information is useful to
the advanced  user. When a task is in
MSGWT, after just having done a RECEIVE,
its PC as stored in the TSTABL points
back to the location containing the CAL.
Thus, when a message comes in, the task
re-executes the RECEIVE ER and accepts
the message. This mechanism is normally
transparent to the user. One
implication is that no harm is caused by
taking a task out of MSGWT because once
the task starts up again, it will
re-execute the RECEIVE ER, and go back
into MSGWT.

Normally, if there are no messages in the Input Message Queue when a
task performs a RECEIVE, the task is put into Message Wait. However,
a 1l in bit 0 of the AC (i.e., the AC is negative) when the RECEIVE is
issued indicates that the task is not willing to wait. Thus, with no
messages in the Input Message Queue (or none sent by the task
specified in bits 1-11 of the AC), the task will then continue to run
(at CAL +3) with the AC equal to zero. The zero AC provides the means
for the RTS/8 Executive to inform the task that there were no messages
(of the desired type) pending.

3.2.5 POST - Post Event Flag

Format: TAD EFPTR /POINTER TO EVENT FLAG
CAL
POST
CDF EFFLD /FIELD OF EVENT FLAG

The Event Flag pointed to by the AC, in the field specified by the
CDF, 1is set to the FINISHED (zero) state. If its previous state was
WAITING, the task that was waiting for it is cleared of its Event Flag
Wait. This ER never sets the calling task in a WAIT state. If the
task waiting for the Event Flag is of a higher priority than the
calling task, the calling task 1is temporarily suspended while the
other is run.
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3.2.6 Example of ERs for Message and Event Flags

The following example illustrates the RTS/8 ERs dealing with Messages
and Event Flags. Since I/O and interrupts under RTS/8 have not been
discussed yet, this example is elementary. There is no advantage to
keeping the functions of the two tasks separate, and the entire
send/receive structure is being used here as an elaborate subroutine
call. A description of the execution sequence follows the example.

Task A
Al ALOOP, CAL
SEND /SEND TASK B MESSAGE 1
B
MES1
A2 CAL
SEND /SEND TASK B MESSAGE 2
B
MES?2
A3 CAL
WAITE /WAIT FOR MESSAGE 1
MES1
A4 JMP ALOOP /LQOP
MES1, ZBLOCK 3 /MESSAGE 1
15 /RANDOM NUMBERS
37
23
MES2, ZBLOCK 3 /MESSAGE 2
-1 /RANDOM NUMBERS
4
Task B
Bl BLOOP, CAL
RECEIVE /GET A MESSAGE
MADDR, 0
B2 DCA EFCDF /SAVE MESSAGE CDF FOR POST
B3 TAD EFCDF
B4 DCA .+1 /PUT CDF INLINE
B5 HLT /CDF TO MESSAGE FIELD
B6 TAD I MADDR /GET 1ST DATA WORD OF
/MESSAGE (DO NOTHING WITH IT)
B7 CLA
B8 STA CLL RTL /=3 IN AC
B9 TAD MADDR /AC POINTS TO MESSAGE
/EVENT FLAG
B10 CAL
POST /DECLARE MESSAGE RECEIVED
EFCDF, HLT /CDF TO MESSAGE FIELD HERE
Bl1l JMP BLOOP /LOOP

The flow of execution in this example depends on which of the two
tasks has higher priority. Assuming that at some time both A and B
become runnable and task A has higher priority, the sequence of
execution is as follows:

Sequence Reason For Execution
Al Task A has higher priority than task B.
A2 Task A has higher priority than task B.
A3 Task A has higher priority than task B.
Bl Task A is now in Event Flag Wait since MES1

was PENDING; MES]1 is now in WAITING state.
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Sequence Reason For Execution

B2-B10 Task A is still waiting; the RECEIVE at Bl
received MESI1

A4 The POST at B10 posted MES1 and "woke up" A,
which has higher priority than B.

al A continues executing.

A2 A tries to send MES2 again; B has not yet
processed it; MES2 is PENDING.

B1l1 Therefore, A is put into Event Flag Wait and
B is resumed; MES2 is now WAITING.

B1-B10 B now RECEIVes and POSTs MES2.

A2 This brings A out of Event Flag Wait; the

RTS/8 Executive has modified task A's program
counter so that it will re-execute the
offending SEND.

A3 A3 now waits for MES1 to be POSTed.

If task B has higher priority, the sequence of execution is:

Seguence Reason For Execution
Bl Task B has higher priority than task A.
Al Task B is placed in Message Wait since there

are no messages in its input queue. Task A
then sends MES1 to Task B.

B2-B10 Task A's message brings task B out of Message
Wait; since B has higher priority, A is
stopped and B runs.

Bl1l The POST at B1l0 sets MES1 to FINISHED but has
no other effect.

Bl Now task B tries to get another message.

A2 There are no other messages, so task B is put
in Message Wait and A is run.

B2-B1l1l Task A sends MES2 which "wakes up" B; B
processes MES2 and

Bl returns for more,

A3 and is put in Message Wait. Since MES1 is
FINISHED

A4 the WAITE at A3 has no effect and task A

Al loops back to Al and sends MES] again.

3.3 ERs USED TO SET AND CLEAR TASK FLAGS

Several ERs allow a task to explicitly set and clear flags in the Task
Flags Table entry of another task, and to set flags in its own table
entry. These ERs are BLKARG, UNBARG, SUSPND and RUN.

3.3.1 BLKARG - Block Task for Specified Reason

Format: TAD TASKNUM /OR 0 IF SELF
CAL
BLKARG
WAITBITS

TASKNUM contains the number of the task to be blocked (that 1is, not
allowed to run). WAITBITS specifies one or more bits to be set in
that task's Task Flags word. Assuming WAITBITS is nonzero, this will
cause the specified task to become non-runnable. If TASKNUM contains
zero, the issuing task will be blocked on the specified wait bits.
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The TASKNUM=0 form of this ER is the only legal way to specify the
issuing task as the task to be blocked; if TASKNUM is equal to the
issuing task number, the action of this ER is undefined.

Example:
Task 14 is placed into User Wait by executing the following code.
TAD (14
CAL
BLKARG
USERWT

Symbolic names for specifying the condition for blocking or unblocking
a task in the WAITBITS word is given in Table 3-2.

Table 3-2
Symbolic Names for Specifying WAITBITS

Symbolic Name Value Meaning

NONRWT 4000 Nonresident Wait - This task cannot run
because it is not in memory.

EFWT 2000 Event Flag Wait - This task is waiting for an
Event Flag (which contains a WAITING value
corresponding to this task) to be POSTed.

RUNWT 1000 Run Wait - This task is waiting for a RUN ER
to be executed with its number in the AC, or
for the operator to type "REQUEST task" to the
Monitor Console Routine (see Chapter 5).

SWPWT 0400 Swap Wait - This task cannot run because it is
in the process of being brought into memory.

EORMWT 0200 Event or Message Wait - This task 1is waiting
for an Event Flag to be posted or a message to
arrive, whichever happens first.

USERWT 0100 User Wait - This bit is reserved for wuse by
user-written tasks. RTS/8 does not use this
bit.

ENABWT 0040 Enable Wait - This task is waiting to be

Enabled. Use of this bit is restricted to the
Monitor Console Routine for the "ENABLE task”
and "DISABLE task" commands (see Chapter 5).

MSGWT 0020 Message Wait - This task is waiting to be sent
a message.

DNEWT 0001 Task does not exist. This bit should never be
set or cleared by a user task.
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3.3.2 UNBARG - Unblock Task for Specified Reason

Format: TAD TASKNUM
CAL
UNBARG
WAITBITS

TASKNUM contains the number of the task to unblock, and WAITBITS
specifies one or more bits to be cleared in that task's Task Flags
word. If the Task Flags word becomes zero as a result of this
operation, the specified task becomes runnable; if the specified task
has higher priority than the issuing task and becomes runnable, the
issuing task is temporarily suspended while the higher-priority task
runs.

This ER is a no-op (no operation) if issued with TASKNUM equal to the
issuing task's number.

Example:
Task 14 is taken out of User Wait by executing the following code.

TAD (14
CAL
UNBARG
USERWT

3.3.3 SUSPND - Suspend a Task's Execution

Format: TAD TASKNUM /0 IF SELF
CAL
SUSPND

This SUSPND ER is identical in action to the following instructions:

TAD TASKNUM
CAL

BLKARG
RUNWT

3.3.4 RUN - Run a Task

Format: TAD TASKNUM
CAL
RUN

This RUN ER is identical in action to the following instructions:

TAD TASKNUM
CAL

UNBARG
RUNWT

The SUSPND and RUN ERs exist because their function is performed often
enough to warrant a shorthand version. An example that shows how they
can be used in a task follows.

A data collection task is to print a report every 1000 data points

without interrupting the data collection/reduction process. When
executed, the Report Generation Task comes up running, so that the
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first report occurs on the first data. In this simplified example,
the data operated on by the report program may have been already
updated for the next cycle before being reported. A full example
would require a scheme such as double buffering to protect the data.

Data Control Task

DLOOP, TAD (-1750 /1000 DECIMAL
DCA COUNT
DATALP, CAL
WAITE
DATAEF /WAIT FOR DATA READY
. /CODE TO STORE DATA
. /POINT IN BUFFER
. /GET A DATA POINT
ISZ COUNT /AND PROCESS IT
JMP DATALP /COUNT OFF 1000 POINTS
TAD (REPORT
CAL /RUN REPORT TASK
RUN
JMP DLOOP /KEEP COLLECTING
COUNT, 0

Report Generation Task

RLOOP, CAL /AC=0, SUSPEND
SUSPND /UNTIL NEEDED
JMS TITLE /HAS BEEN RUN

. /PRINT REPORT
. /WITH TITLE

JMP RLOOP /REPORT OVER-GO
/BACK AND WAIT

To eliminate interference with the data collection, REPORT should have
a lower priority than DATA.

3.4 USING INTERRUPTS IN RTS/8

The RTS/8 Executive contains code to receive and dismiss hardware
interrupts and to perform interrupt-initiated task switching, but it
does not provide room for an interrupt skip chain. Instead, the skip
chain is 1literally a chain and is built up dynamically at system
startup time via the SKPINS ER. A description of the SKPINS ER is as
follows.

Format: CAL
SKPINS
MODULE

MODULE is the address (in the current field) of an interrupt
processing module.
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An interrupt processing module has the following format:

MODULE, 0 /THIS WORD GETS A POINTER

/TO THE NEXT MODULE

0 /MODULE ENTERED HERE - CONTAINS
/CDF CIF TO NEXT MODULE FIELD

SKDR /SKIP ON DEVICE READY

(SKP) /(ONLY IF SKDR REALLY MEANS SKIP
/ON DEVICE NOT READY)

JMP I MODULE /NOT READY - GO TO NEXT MODULE IN
/CHAIN

CDF CIF CUR /THIS ONE IS MINE - SET DF AND IF
/CORRECTLY

. /INTERRUPT PROCESSING

CIF 0 /DISMISS THE INTERRUPT, MAYBE POST

POSTDS /AN EVENT FLAG DEPENDING UPON

/CONTENTS OF AC
See item 7 below for the definition of the POSTDS instruction.

Whenever a task executes a SKPINS ER, the interrupt chain is broken at
the very end and the user's interrupt module is inserted. This is
usually done by tasks at system start-up time only. The 1last
interrupt module points to the interrupt dismiss routine as its "next
module”. 1In this way, RTS/8 tries to avoid superfluous interrupts.
SKPINS always inserts at the end of the skip chain. This implies that
the skips in the skip chain are ordered roughly by priority of the
task which inserted them, since any SKPINS ERs in a task are usually
executed as once-only code at system start-up time.

Once an interrupt module receives control (i.e., 1its 1I/0 skip
succeeds), there are several restrictions on its execution:

1. The interrupt module must clear the interrupt reguest.

2. The Data Field and Instruction Field are those of the next
interrupt module; the user must correct this as described
above before any indirect addressing or jumps are performed.

3. An interrupt module may not issue any RTS/8 ERs.

4. An interrupt module should not compute excessively when
interrupts are off. Typical execution time should be under
75us. If considerably more computing than this is needed, a
task should be scheduled to perform it by POSTing an Event
Flag. A POSTDS instruction is used to wake up the task from
Event Wait.

5. Interrupt modules must not turn interrupts on because the
state of the interrupted task will be destroyed by a second
interrupt.

6. On entry to the interrupt module, the contents of the AC,
Link, and Data Field have already been saved, but not the
contents of the Multiplier OQuotient (MQ) . Therefore,
interrupt modules requiring the use of the MQ should save it,
and then restore it before dismissing the interrupt.

7. Interrupt modules must dismiss the interrupt by setting the
Instruction Field to 0 and issuing a POSTDS instruction.
POSTDS is defined as a JMP I 24 instruction. An Event Flag
may be POSTed when the interrupt is dismissed by setting the
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Data Field to the field of the Event Flag and placing the
location of the Event Flag in the AC prior to issuing the
POSTDS. For example:

CDF CUR /DF = THIS FIELD

TAD (EVFLG /EVFLG MAY NOT BE AT LOCATION O
CIF 0

POSTDS /DISMISS INTERRUPT AND POST EVFLG

If an Event Flag is not going to be posted by the interrupt
routine, the AC must be cleared prior to issuing the POSTDS
instruction.

For example, an RTS/8 Paper Tape Punch handler task might contain the
following sections of code:

In the initialization code (contained in a task that is runnable at
system start-up time):

START, CAL /LINK THE PUNCH SKIP
SKPINS /INTO THE SKIP CHAIN
PTPINT

GETREQ, CAL
RECEIVE /WAIT FOR MESSAGE

As a character punch subroutine used by the main body of the task:

PUNCH, 0 JENTER WITH CHAR IN AC
DCA TEMP /SAVE CHAR
CAL /WAIT UNTIL PUNCH READY
WAITE
PTPEF

/SET PUNCH EVENT FLAG

1SZ PTPEF /TO THE PENDING STATE
TAD TEMP
PLS /PUNCH CHAR
CLA
JMP I PUNCH /RETURN

Interrupt skip chain code:

PTPINT, ZBLOCK 2 /USED TO CHAIN SKIPS
PSF /CHECK PUNCH FLAG
JMP I PTPINT /NOT READY
CDF CIF CUR /SET CORRECT DF, IF
PCF /CLEAR PUNCH FLAG
TAD (PTPEF
POSTDS /DISMISS INTERRUPT,

/POSTING PTPEF

PTPEF,
TEMP,

/PUNCH INITIALLY READY

OO

RTS/8 does not provide a mechanism for removal of entries from the
interrupt skip chain.
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3.5 EXECUTIVE REQUEST WAIT STATES
A summary of wait states generated by Executive Requests is shown in
Table 3-3.
Table 3-3
Summary of Wait States Incurred by Executive Requests
ER Wait State Condition PC Suspended
At
SEND none EFWT for SEND if -
message busy at
'CAL'
RECEIVE MSGWT If no messages 'CAL!
(No wait in Input Queue
if AC=4000) and AC positive
WAITE EFWT If Event Flag 'CAL'+3
(No wait if not FINISHED
EF ‘'done')
RUN none - -
SUSPND RUNWT If task = self 'CAL'+2
POST none - -
SKPINS none - -
DERAIL none - -
BLKARG any (given by If task = self 'CAL'+3
argument)
SENDW EFWT If message free 'CAL'+3
but Event Flag
not FINISHED
EFWT If message busy 'CAL"
UNBARG none - -
RESCHD none - -
WAITX EORMWT If specified Event 'CAL'
Flag not FINISHED
WAITM any (given by - 'CAL'+3
argument)
NOTE: (a) 'CAL' denotes the address of the CAL instruction in the

(b)

Executive Request.

A message is said to be bus
been POSTED by its previous

user.

y if its Event Flag has not yet
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CHAPTER 4

RTS/8 SYSTEM TASKS

system includes system tasks that control most of the
Digital PDP-8 1I/0 devices. Also included is one task that
interactive system control from the console terminal and
single copy of the O0S/8 monitor system to run in the
d. Foreground tasks are protected from background tasks;
the reverse is not true. The complete list of system tasks
in the RTS/8 system is as follows:

Clock Handler - accepts requests in the form of RTS/8
messages to perform actions after a specified time has
elapsed.

Console and Non-console Terminal Handlers - handle a single
terminal in either line or character mode.

Line Printer Handler - supports an LS8, LS8E, LP8 or LV8 line
printer.

Mass Storage Handlers - Control the passing of information
from these devices to and from memory for the RK08 and RK8-E
moving-head disks, DF32 and RF08 fixed-head disks, and TCO08
DECtape unit. Data is read and written in the standard RTS/8
block format (400 octal contiguous words).

Floppy Disk Handler - provides support for the use of the RXS8
floppy disk.

LINCtape Handler - supports both 0Ss/8 and DIAL-format
LINCtapes.

0S/8 Files Support Task - allows the user to look up, create,
and delete files in 0S/8 directories from a foreground task.
This task, when used with the mass storage handlers, provides
the capability to read or write 0S/8 files on mass storage
devices.

0S/8 Support Task - supports the execution of an 0S/8
operating system in the background.

UDC/ICS Handler - enables the user to <control the wvarious
types of UDC/ICS modules.

Cassette Handler - allows the user to read or write data on a
tape cassette.

Cassette File Support Handler - allows the user to 1look up,
enter, and delete files from a DECcassette in CAPS-8 format.
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¢ Power Fail Task - when used with power fail hardware, it
provides for an orderly shutdown when AC power is lost.
Also, it allows a programmed restart when power returns.

° Exit Task - allows the user to perform special processing
before making an exit from RTS/8.

° PDP-8A Null Task - allows the user to count in decimal on the
LED display of the PDP-8A.

The sources of the system tasks are supplied with the RTS/8 system.
The tasks referred to as "handlers" are completely message-driven,
i.e., when idle they are in the Message Wait state. Other tasks send
these handlers 1I/0 request messages. When the handler completes the
I/0 operation, it POSTs the Event Flag associated with the request
message and issues another RECEIVE ER.

4.1 CLOCK HANDLER

The Clock Handler Task can be assembled to handle any one of four
hardware clocks. The wuser selects the clocks by setting the symbol
CLKTYP in the parameter file to 0 for KD8-EA/DK8-EC, to 1 for KW12, to
2 for PDP-8A, or to 3 for DK8-EP. The Clock Handler accepts RTS/8
messages and inserts the entries into an internal clock queue. As the
entries become due, they are removed from the queue, and the request
is decoded and executed. The user fixes the length of the queue at
assembly time by defining the symbol CLKQLN in the parameter file to
the minimum number of entry slots. The default value for CLKQLN is
20.

The format of a clock message is:

CLKMSG, ZBLOCK 3 /3 WORDS RESERVED FOR RTS/8
COMMAND+TASKNO /TASKNO=0 MEANS TASKNO=SENDING TASK
TIMEHI
TIMELO
EXTRA1
EXTRA2

The words TIMEHI and TIMELO specify a time interval from the present
time in terms of "system ticks". The user specifies the number of
system ticks in a second in the RTS/8 parameter file by defining the
parameter SHERTZ. The hardware tick rate (in ticks per second) is
specified by the parameter HERTZ. CLKTYP and HERTZ are determined
completely by the wuser's hardware configuration. SHERTZ equals the
reciprocal of the software system clock resolution. HERTZ must be an
exact multiple of SHERTZ. For example, the parameters for a
line-frequency clock might be:

DECIMAL
HERTZ= 120
SHERTZ= 10

indicating that there will be 10 "system ticks" per second based on a
60-cycle clock. Such parameters might be used if only 1/10 second
resolution is necessary in the Clock Handler. Note that the maximum
interval that can be expressed in TIMEHI and TIMELO is (2**24) /SHERTZ
seconds. This is approximately three days if SHERTZ=60.

Other RTS/8 system tasks use the symbol CLOCK when referring to the

Clock Handler. The wuser should define this symbol in the RTS/8
parameter file to be equal to the Clock Handler's task number. It
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0000

1000
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3000
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be undefined if a Clock Handler is not to be included in the
(See Chapter 6 for a description of the parameter file.)

is the type of reguest and has the following meanings:

Symbolic

MARKTIME

SCHEDULE

TIMOUT

SCHEDULE PERIODICALLY

Description

POST the event flag CLKMSG after the
specified interval elapses. TASKNO,
EXTRAl, and EXTRA2 are ignored.

POST CLKMSG immediately. Execute a
RUN ER on the task specified by TASKNO
after the specified interval elapses.
EXTRA1l and EXTRA2 are ignored.

POST CLKMSG immediately. DERAIL the
task specified by TASKNO into a
subroutine whose address is specified
in EXTRAl after the specified interval
elapses. EXTRA2 is ignored.

POST CLKMSG immediately. Execute a
RUN ER on the task specified by TASKNO
after the specified interval elapses,
and re-queue this command with the
parameters EXTRAl and EXTRA2 in place
of TIMEHI and TIMELO. This has the
effect of running the specified task
periodically with a period specified
by EXTRAl and EXTRA2.

CANCEL Cancel all the clock requests for the
task specified by TASKNO. TIMEHI,
TIMELO, EXTRAL, and EXTRA2 are
ignored. POST CLKMSG immediately.
Note that the requests are not
actually deleted and that they still
occupy space in the queue until they
time out.

0 1 2 3 4 5 6 7 8 9|l 10| 1
;V——J - /
=~

Command: —I

0 MARKTIME

1 SCHEDULE

2 TIMOUT

3 SCHEDULE PERIODICALLY
7 CANCEL

Task number

Command Word Format - Clock Handler



RTS/8 SYSTEM TASKS

The Clock Handler also maintains the current time-of-day (in system
ticks until midnight), in symbolic locations TODH (high-order) and
TODL (low-order) in Page 0 of Field 0. When this time-of-day reaches
zero (i.e., at midnight), it is reset to the quantity - (SHERTZ*86400)
(24 hours until midnight) and an 0S/8-format date word in symbolic
location DATE in Page 0 of Field 0 is incremented by one day.

Note that in order for the quantity SHERTZ*86400 to be contained in 24

bits, SHERTZ must be less than 192. If SHERTZ is larger, an assembly
error will result while assembling the Clock Handler.

4.1.1 Examples of Clock Handler Calls

CAL /JWITH A 60HZ SYSTEM TICK RATE,
SENDW /THIS CAUSES THE CURRENT TASK
CLOCK /TO "GO TO SLEEP" FOR 2 SECONDS.
SLEEPM

SLEEPM, ZBLOCK 3 /MESSAGE HEADER
0 /SET EVENT FLAG AFTER INTERVAL
0;170 /INTERVAL IS 120 (DECIMAL) SYSTEM

/TICKS

If the wuser changes the value 170 to the assembler expression
2"SHERTZ, the preceding sequence becomes configuration-independent.

CAL /RUN THE TASK REPORT ONCE
SEND /EVERY HOUR, INDEFINITELY,
CLOCK /ASSUMING A 60HZ SYSTEM TICK RATE
RUNMSG
RUNMSG, ZBLOCK 3 /MESSAGE HEADER

SCHEDULE REPORT PERIODICALLY
/RUN REPORT AFTER SPECIFIED
/INTERVAL AND PERIODICALLY

/THEREAFTER,

0;1 /FIRST RUN IS ALMOST IMMEDIATELY
/(1/60 SECOND)

64;5654 /PERIOD BETWEEN RUNS IS 216000

/(DECIMAL) SYSTEM TICKS = 3600
/SECONDS = 1 HOUR.

4.2 TERMINAL HANDLER

The RTS/8 Terminal Handler handles a single terminal in either line or
character mode. Input in line mode is terminated by a carriage return
or an ALTMODE character and may be edited using the RUBOUT and “U
characters. The RUBOUT character deletes the last valid character
typed and prints a backslash; the "U character deletes the entire
line and returns the carriage. Character mode input is not echoed and
is terminated by overflow of a specified character count.

If multiple terminals are to be handled, multiple copies of this
Terminal Handler must be assembled. Assembly parameters in the body
of the handler specify which device codes the handler will use to
access 1its terminal. These parameters also specify whether the
handler is to be a "console" Terminal Handler, that is, the terminal
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on which the MCR program is going to be run. The console Terminal
Handler invokes the MCR whenever a “C 1is typed on the keyboard;
nonconsole terminal handlers treat “C as any other character. For the
console handler, "C wakes up MCR by POSTing an Event Flag.

The parameters edited into the distributed version of the Terminal
Handler assemble the handler to handle the PDP-8 console terminal as a
"console" device. Thus, when the MCR function is required, both the
MCR task and the Terminal Handler task must be assembled and included
as part of the RTS/8 system. Modification of the Terminal Handler to
support a VTS50 terminal and other features are described in Section
4.2.1.

The format of messages to the Terminal Handler can be either of the
following:

ZBLOCK 3 ZBLOCK 3

command+length ASSGN+tsknum

INBUF

OUTTXT

Description: Description:

Types text specified by ASSGN=200

OUTTXT and command, then Assigns Terminal Handler to task specified
reads text into INBUF. Deassigns Terminal Handler if tsknum=0

Legal Commands, which can be combined, are as follows:

Octal Symbolic Action if specified Action if not specified

4000 NOPACK Output text is in Output text is in
unpacked ASCII, one packed 6-bit, two
character per word characters per word

terminated by a 0000. terminated by a 00.

2000 NOCRLF Do not type a CR/LF Type a CR/LF after

after the message. typing the message.

1000 IND OUTTXT points to the OUTTXT is the first
first word of the word of the output text.
output text.

0400 NOLINE Input is in character Input is in line mode;
mode; terminated terminated by a CR
after 'length' input or ALTMODE (ESC). The
characters read. length is still tested.

Length Is a seven-bit field which specifies the

maximum size of the input buffer if input is
in line mode, or the number of characters to
input if input is in character mode. If
input is in line mode and there are LENGTH-1
characters in the input buffer, characters
other than carriage return, ALTMODE, RUBOUT
and “U will not be accepted or echoed the
message Event Flag is Posted.

INBUF Is a pointer to the input buffer; if it is
zero, no input is taken. The input buffer is
filled with input characters packed one per
word with the parity bit (bit 4) forced on.
If input is in line mode, the last character
of the line is followed by a zero word (if a
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OUTTXT

ASSGN =200

tsknum

Command (bits 0-4)

-—_

- 2o

-O

Bit 4 must be a 0

Packed ASCII
Unpacked ASCII

CR/LF at end of message }

No CR/LF at end of message

QUTTXT is the first word
OUTTXT points to first word

Input in line mode l

RTS/8 SYSTEM TASKS

carriage return terminated the line) or a
=1(7777) word (if an ALTMODE character
terminated the line).

Is either the first word of the output text
string (if 1IND=0) or a pointer to the first
word of the output string (if IND=1000) 1ir
the same field as the message.

"Assigns" the Terminal Handler to the
specified task. This will cause the terminal
handler to only accept messages from the
specified task. If another task tries to
SEND a message to the Terminal Handler while
it is assigned, the message will be placed in
the Terminal Handler's Message Input Queue
but will not be removed for processing by the
Terminal Handler until the assignment is
released. The task to which the Terminal
Handler is assigned can release the
assignment by sending a message assigning the
Terminal Handler to task number 0. No I/O
operation is performed by an assignment
message.

Is a 6-bit field used with the ASSGN command
to specify the task number of the task to
which the terminal is to be assigned. If
this field is zero, the terminal is
deassigned allowing the terminal task to
accept commands from any task.

}__

Input in character mode f

Length (bits 5-11)

If bit 3=1, no. of characters to input

If bit 3=0, maximum size of input bufferj

Command and Length Word Format - Terminal Handler I/0 Mode
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Unused

Bit 4 must be a 1

Unused

Task Number

Command Word Format - Terminal Handler ASSGN Mode

4,2,1 Additional Assembly Parameters Affecting Terminal Handler
Properties

Several assembly parameters are available to the user as an aid in
using the TTY task. This section describes these parameters. A
summary of their default values is shown in Table 3-4.

VT50 =0 Do not treat CTRL/S and CTRL/Q as special
characters.
=1 Support CTRL/S and CTRL/Q. If this feature

is enabled, typing CTRL/S while data is being
printed/displayed on the terminal will cause
data to stop until the next CTRL/Q is typed.
This can be used on fast CRT terminals to
temporarily "freeze" the screen. This
parameter must be set to 1 if the  user's
terminal is a model VTS50 or VT52 since these
terminals will occasionally send
synchronization characters to the host
computer of their own volition.

WIDTH =n Where n is an octal number that sets the page
width to n characters. TTY width is
currently set to 120(octal) characters. For
example, setting the parameter

WIDTH = 60
changes the TTY page width to 80 (decimal)
characters. After n characters are printed
on the terminal, the handler will
automatically type out a carriage-return
line-feed. Sometimes it 1is desirable to

suppress this CR/LF (for example, when using
direct cursor addressing). In this case,
WIDTH should be set equal to 0.

SCOPE This option is used to determine treatment of
the RUBOUT key as follows:

SCOPE=0 provides the normal mode of RUBOUT
support (echo rubouts with a backslash).
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TAB

FILL

CONSOL

OLDTTY

LSBOT

TTFLD

TTLOC
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SCOPE=1 causes RUBOUT to move the cursor left
one position, physically removing the
character from the screen. If the cursor is
in c¢column 1, RUBOUT still works, but has no
visible effect.

This option is used to simulate tabs by the
proper number of spaces. This is
accomplished via the assembly parameter TAB
as follows:

TAB=0 specifies that the hardware does not
support tabs. The software simulates tabs
with spaces.

TAB=1 specifies that the hardware does
support tabs.

Fill characters are supported via the
assembly parameter FILL as follows:

FILL=0 provides no fill characters.

FILL=n sends n fill characters (nulls) after
a line feed. The number n must be in the
range 1-5. FILL=4 is recommended for 2400
baud VTO05s.

CONSOL = 1 means the handler is being
assembled for the console terminal (default).

CONSOL = 0 means that this handler will not
wake up the MCR when a "C is typed.

OLDTTY = 1 specifies the use of the old
two-page handler which was supplied with
RTS/8 version 1. This handler has fewer
features than the new handler but it is a
page shorter. The parameters VT50, WIDTH,
SCOPE, TAB and FILL described herein have no
effect when using this handler.

OLDTTY = 0 specifies the use of the new
3-page terminal handler.

LSBOT = 1 specifies the listing of both the
0ld two-page and new three-page.

LSBOT = 0(default) causes only the handler
selected by the OLDTTY parameter to be
listed.

Specifies the field of the TTY Handler task:
for example, 20 designates field 2.

Specifies the starting location of the TTY

Handler task; for example, 3000 designates
the starting location at 3000.
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Table 4-1

Summary of Terminal Handler Assembly Parameter

Default Values

Parameter Default Value Meaning

VTS50 1 Support "S, "Q

WIDTH 120 Page width of 80 (decimal) characters

SCOPE 0 Rubouts echo as \

TAB 0 Simulate tabs

FILL 0 No fill characters

CONSOL 1 “C wakes up MCR

OLDTTY 0 Use 3-page TTY task

LSBOT 0 List only TTY task selected by OLDTTY

TTFLD 10 Not a default value, but given as an
example to show that the given number

TTLOC 5000 assignments for TTFLD and TTLOC load the
TTY Handler in field 1 starting at
location 5000

4.2.2 Useful Equates in the Parameter File

Several useful equates (described in Section 4.2) are available which
can be used when sending messages to TTY or LPT tasks. They are as

follows:
NOPACK = 4000
NOCRLF = 2000
IND = 1000

NOLINE = 400

ASSGN = 200

KLSALINE = 100

Used if output message is not 6-bit ASCII
format.

Used if output message should not be followed
by carriage return/line feed.

Used if OUTTXT points to the first word of
the output text.

Used if input is in character mode.

Used to assign the device handler for use
only b