























































































































































































































































































































































































































































































































































































































of interest in the process are sampled, measured
and entered into the computer for additional process-
ing.

Data flow from the computer to the process fol-
lows a converse procedure. Digital data is entered
into multiple registers by the computer. Each regis-
ter is connected to a digital-to-analog converter
(DAC). A DAC is basically a digitally-controlled
voltage or current source whose output is the voltage
analog of the digital value. The analog outputs in
turn control various set-points and other control
points in the system. In some systems, a single
DAC is connected to analog memory devices via an
analog multiplexer. In this way, a single DAC can
be used to provide many output signals.

By using digital-to-analog converters and analog-
to-digital converters, a digital computer can be
made to communicate with process signals and con-
trol equipment. It should be noted that the digital
process I/0 and the analog process I/0 are all under
program control.

Digital Process 1/0

In addition to the analog parameters which must be
monitored and controlled, there are other process
signals which are binary in nature. Thus, for exam-
ple, relays can be open or closed, a voltage level
may or may not be present, or a parameter may be
represented as a sequence of pulses. The computer
must be able to accept this data which is essentially
binary in form. Similarly, the computer must be
capable of producing binary outputs to control devices
such as relays. The subsystem in a DACS, which
handles these types of signals, is generally referred
to as digital process 1/0.

Two of the process I/0 functions provided on the
IBM 1800 Data Acquisition and Control System are
contact sense and voltage sense. The output of the
contact sense circuit signifies when a contact closure
has oceurred on the input. The output of the voltage
sense circuit indicates when an input signal has ex-
ceeded a preset level. The output of each circuit is

connected to a single bit in a register. The processor-

controller can scan these registers at rates from
100, 000 up to 500, 000 words (groups) per second.

Closely allied with these digital input features is
process interrupt. Process interrupt is a vital fea-
ture for real-time control because the computer is
basically a sequential machine. When a significant
process event such as an alarm occurs, as indicated
by a relay closure or voltage level, a signal is trans-
mitted to the computer as an interrupt requiring a
special subroutine to take appropriate action.
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Interrupts are usually assigned in order of priority,
so that if two occur at once, the more important is
serviced first by the computer. In essence, proc-
ess interrupt is merely a special form of voltage/
contact sense. The feature of customer-assignable
multi-priority interrupts clearly differentiates a
process control computer from the normal data proc-
essing system.

Pulse inputs form another category of digital in-
puts. A typical process source is the turbine flow
meter which generates pulses at varying rates from
a few pulses per second up to several thousand
pulses per second. Electronic counters are used to
accumulate the pulses; the response to an interrupt
signal on counter overflow or a periodic scanning of
the counter register then accomplishes transfer of
the accumulated count data into the computer. High
speed pulse countersand scalers for megacycle rates
are also adaptable for high-speed data acquisition
applications.

Similarly, some control devices in a typical proc-
ess environment require input data in the form of
pulses. Several types of output are available, one
form being pulse output. The primary purpose of
this output is to provide for pulse trains to operate
such devices as latches, set point indicators, and
other stepping motor devices.

One form of output which is opposite to the con-
tact sense feature is Electronic Contact Operate
(ECO). Many of the required control and display
operations in a typical process application involve
binary action; that is, a piece of equipment is turned
on or off, or a valve is open or shut completely.

This capability is provided by ECO.

To increase the versatility of the data acquisition
and process control system, an output feature is pro-
vided whereby a digital word can be transferred to an
external piece of equipment. The register output
feature provides this capability on the 1800. Exam-
ples of its use might include transier of data to
another computer or to a display device.

Process-input-data flow to the computer is illus-
trated in Figure 89, as accomplished on an IBM
1800 Data Acquisition and Control System, together
with corresponding process output features. Digital
data may be read in under direct program control,
as the program executes read-in instructions, or ad-
ditional channel controls can be employed to sequence
data to previously assigned areas of core storage
without disrupting normal program operation. This
is known as cycle~steal. When data is ready for
entry, a cycle-steal operation is initiated by the
channel control circuitry. One memory cycle of
computer operation is used to read-in the data word
directly to the assigned core storage location.
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Figure 89. IBM 1800 Data Acquisition and Control System

DATA ACQUISITION SYSTEMS When the analog tape is played back, the signals
appear to the DACS computer exactly as real-time
signals and can be handled by the computer in the

Data acquisition/data logging systems are generally same manner. By playing back the analog tape

the simplest form of DACS. When used in a data several times, a more selective retrieval of data is

acquisition role, the computer controls the real-time possible. If a DACS malfunction occurs in real-

collection of data from the process. Many data time, the data can still be retrieved by replaying

acquisition systems operate on analog signals record- the backup analog tape.

ed on magnetic tape rather than in real-time. How- There are many reasons and applications for

ever, the problems involved in both situations are computer-assisted data acquisition. The following

similar, except of course, in real-time only one op- list is given to denote the almost universal applica-

portunity to capture the data exists. To overcome bility of data acquisition:

this, an analog recording is sometimes made simul-

taneously for backup. 1. Record keeping: Many applications and indus-
In data acquisition/data logging applications, the tries must keep expensive records of processes.

data flows from the process to the computer system For example, airlines are required by law to

(or analog magnetic tape). A minimum number of record aircraft flight performance.

signals flow from the computer to the process. 2. Telemetry is basically data acquisition and

Therefore, the computer will normally have mini- data logging from a remote or inaccessible

mum control over the process. The data signals process.

from the process are connected to the process input 3. Data editing and data reduction applications in-

computer circuits and/or to the analog tape recorder. volve processing large quantities of data which

Thus, the data acquisition system monitors and in many cases are redundant or non-significant.

records what goes on in the process without affecting The computer program is called upon to reduce

the process functions in any manner. this data to manageable proportions.
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4. Many processes have been designed on an empir-
ical basis. Data logging and data acquisition is
used to collect sufficient data to more fully under-
stand the process. This data can be for process
optimization and for model building.

5. By continuously monitoring parameters within a
process, alarm conditions can be detected.

Each value is continuously compared against
preset conditions. Whenever a parameter is not
within limits or the status does not check as
expected, an appropriate alert can be given.

6. By carrying the limit violation check procedure
further, trend predictions can be made. Thus,
when rate of change of parameters exceeds
prescribed limits, remedial action can be taken.

7. Important application areas are quality control
and industrial testing. By using computer-aided
test stands, it is possible to do 100% testing on
production line components and produce printed
records of the test results. For many military
specification components, 100% testing is
mandatory. Furthermore, the statistical data
accumulated is necessary for various quality
control work and product assurance. Computer-
assisted testing makes the procedure econom-
ically practical. The degree of confidence that
a customer has in a product is enhanced when he
can obtain a printed record of the product's
acceptance test results.

OPERATOR GUIDE/SUPERVISORY CONTROL

Almost all Operator Guide/Supervisory Control (OG/
SC) systems embody data acquisition principles. In
order to control a process, one must first measure
and monitor it. The data acquisition feature is the
monitor portion of OG/SC. Thus, data acquisition
is the first step to control. When starting a control
project, one must obtain sufficient data about the
process through a planned data acquisition system.
The data acquisition finally becomes the process I/0
of the control system. OG/SC systems are charac-
terized by a two-way data flew between the process
and the computer. The computer monitors the proc-
ess and based upon these measurements determines
what control is necessary to make the system func-
tion in accordance with the program. To a first ap-
proximation, the difference between Operator Guide
Control and Supervisory Control is one of how the
computer interfaces with the process. Operator
Guide Control usually implies the presence of a
human operator who receives instructions from the
control processor on an output display device, such
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as a typewriter. The operator makes adjustments
and sets controls on set-point controllers based upon
the control processor originated instructions.
Supervisory control situations allow for direct con-
trol of the process by the computer via hardware
electrical connection to the set-point controllers.
The computer can make adjustments and sets con-
trol without operator intervention. Both categories
rely upon direct computer data acquisition.

Most conventional processes rely upon analog
controllers to hold various process variables within
set points. Processes are usually made up of a
number of cascaded operations with each step con-
trolled by an analog controller. To adjust or opti-
mize the process for particular modes of operation,
each controller is set through its set-point caontrol.
The set-point may be reset during the process to
compensate for various process perturbations.

When a computer controls the process, various
modes of control are feasible. For example, in
start-up control, the computer will first issue in-
structions to set the controllers to various set-
points depending upon the process. The computer
continually monitors the set-points on the controllers
and the various controlled variables. Subsequent
steps in the starting sequence are not permitted to
commence until all values are within their pre-
scribed tolerances. This type of control assures a
reliable repeatable checkout and start-up procedure.
Full documentation of all controls and variables are
an implied by-product. Furthermore, by extending
this concept, a standard operating procedure for the
process is feasible.

Process optimization generally requires a mathe-
matical model which has been defined on the basis of
theory and/or data obtained using data logging tech-
niques, etc. Successful optimization results in
maximizing or minimizing parameters deemed im-
portant by management.

An attractive feature of the OG/SC type of com-
puter control is that the process equipment is least
disturbed. The only effect on the analog controllers
is that they must be provided with remote set-point
capability. Reversion to manual control is easily
accomplished because the analog controllers are
still in place. This provides an important backup
capability for keeping the process running during a
computer shutdown. In addition, the minor changes
to the process instrumentation is an economic ad-
vantage.

Computer control can thus be installed in most
existing processes without the necessity for building
from the ground up.



DIRECT DIGITAL CONTROL

Direct Digital Control (DDC) is another advanced
form of computer process control. In this mode of
operation, the process will probably not run without
the computer. The computer controls the process
directly without the intervention of analog control-
lers. Computer-generated signals are used to con-
trol the process directly.

A DDC application generally requires re-instru-
mentation on existing processes. The proponents of
DDC have advanced many arguments for this method
of control. The marriage of the process to the com-
puter provides many potential control techniques,
not otherwise available, because of the tight control
that is feasible.

A major advantage of DDC is the ease in which a
parameter may be instrumented and controlled. A
minor hardware addition in the process coupled with
another program loop is all that is needed to control
an additional variable. On the other hand, to add an
analog controller is a major construction task com-
pared with its DDC equivalent. To a large extent,
the number of process loops that can be controlled
is limited only by processor-controller and process
1/0O capabilities.

Analog controllers may be manually adjusted for
best control for any given set of plant operating con-

ditions. If these conditions change, analog controllers

must be manually readjusted to retain optimum con-
trol. Readjustment is so time-consuming that it is
usually impractical. In DDC, to change a critical
time constant or to add a derivative function entails
the addition of a few punched cards rather than
major hardware. The effective characteristics of

a controller are thus changed by inserting new cards
into the deck. The flexibility and ease with which
DDC can be altered is not possible with analog con-
trollers.

Further Reading

For the benefit of inexperienced readers, the follow-
ing IBM publications are recommended for further
reading:

Principles of Data Acquisition Systems,
Form E20-0090

Programming for Computer Control of a Cement
Kiln, Form Z20-1753

High-Speed Data Acquisition in Low Energy Physics,
Form E20-0171 .

The IBM 1800 Data Acquisition and Control System
for Gas Turbine Engine Testing - Developmental,
Form H20-0121

The IBM 1800 Data Acquisition and Control System
for Gas Turbine Engine Testing - Production,
Form H20-0123

Computer Control of the Continuous Hot-Dip
Galvanizing Process, Form E20-0178

1800 Traffic Control System - Application
Description, Form H20-0212

1800 Process Supervisory Program (PROSPRO/
1800) - Application Description, Form H20-0261

TSX SAMPLE SYSTEM

The TSX Sample System was conceived and developed
for two primary reasons. First, it demonstrates in
a step-by-step fashion how to generate a TSX system
from start to finish. Second, it illustrates some of
the ways in which TSX can be used to actually control
a process. The sample system is a working operat-
ing system which has proven itself in continuous
service. For practical purposes, and in the inter-
est of simplicity, an IBM 1800 Data Acquisition and
Control System is linked to a Process Simulator to
reproduce an actual continuous process which close-
ly approximates a paper machine used in the manu-
facture of paper of diverse grades.

The general objectives of the system are to give
better quality and quantity control. Its design basis
included four specific criteria:

1. Provide periodic logs of all important variables
within the system.

2. Establish closed-loop control over eight proc-
ess variables.

3. Incorporate process operator control over
forty process variables.

4. Display up-to-the minute management informa-
tion about the process.

The sample system demonstrates how a number of
functions may be achieved by using TSX, with rela-
tively little effort on the user's part. The features
of special significance in this example are

e the scheduling of periodic, semi-periodic,
synchronous and asynchronous programs

o closed-loop control
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e process job scheduling
® error recovery procedures

e system design to achieve maximum utilization of
the time-sharing mode

SYSTEM DESIGN

The first thing that must be done in designing a con-
trol system is the definition of the process to be con-
trolled; the second is the definition of the hardware
(that is, the computer and its associated instrumen-
tation); and thirdly, the design of the programming
software. In this example, the process is referred to
in terms of a paper machine, but those readers who
are familiar with the paper industry will immediately
realize that a paper manufacturing system in its full
detail is quite complex, and for this reason, many of
the paper machine control functions normally encoun-
tered are intentionally omitted. Among these are the
handling of paper breaks and the use of instruments
for on-line measurements of consistency, basis
weight, and moisture content.

The paper process is designed to manufacture

small amounts of paper of high quality grades. Orders

arrive at the plant for varying quantities of paper of
different paper grades. For example, orders may
differ with respect to dimension, basis weight,

Process

Operators
Console \

Setpoint
Stations IBM
Paper > 1800
Machine | DACS
o] Operator
Guide

strength properties, color, chemical additives, ete.
The machine must be able under continuous operation
to switch from one grade of paper (when the order
quantity for that paper has been completed) to the
next grade of paper. This means that grade change
must be made as quickly and efficiently as possible
to avoid undue and costly waste. Also, during the
manufacture of a given grade of paper, very tight
control over the process is necessary to ensure qual-
ity that is consistent with past orders for this paper.
The control variables must be kept at setpoint, and
any undue variation in other variables within the sys-
tem must be recognized and the operator informed.

Input to the system must be provided for the up-
dating of job files on the disk so that the computer
knows continually what grades of paper are to be man-
ufactured and in what sequence. Data on grade and
quantity of paper arrives from the order department
on data cards (see Figure 90). These cards are read
and placed in files, on the disk, by the nonprocess
time-shared portion of the operating system; the proc-
ess portion then goes through this information sequen-
tially.

Provision must be made for a process operator,
through the medium of a console, to be able to ob~
tain and/or update information about the entire proc-
ess system at any time. This may include the
changing of a setpoint on a setpoint station or to have
instantly all available information on a given vari-

~ able, such as its current value, its high and low lim-

its, and conversion factors. The process operator

Nonprocess

Process

Figure 90. TSX Sample System Schematic Diagram
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must also be able to modify the run-time of a par-
ticular grade of paper, and to change the sequence of
process jobs that reside on the disk.

The 1800 hardware configuration for this system
consists of the following:

e A two-microsecond 1801 Processor-Controller,
with 32, 768 words of core storage

e A 2310 Disk Storage unit, with two disk drives
o A 1443 Printer

e A 1442 Card Read/Punch Unit

o Three 1053 Printers

The 1443 Printer and 1442 Card Read/Punch,
along with one of the disk drives are used for non-
process work. This means that the card reader, the
printer, and one disk drive constitute a basic stand-
alone monitor system, while the process portion
consists of the remaining disk drive, three 1053s,
and process 1/0.

PERIODIC PROGRAM SCHEDULER

Certain periodic functions must be handled within the
system. First, every 20 seconds the closed-loop
control program must be entered for a scan of the
setpoint stations to see if they are on setpoint and,
if they are not, to set up for the return of the set-
point positioners to their correct operating points.
Second, every two minutes a scan of all operator
guide points must be performed for limit checking,
and any out-of-limit violations printed so that the
process operator may bring these operating points
within limits. Third, every quarter hour on the
hour, a log of all variables within the system must
be printed. Fourth, every hour, on the hour, a
summary log of the previous hour's production must
be printed for the attention of the process operator,
the supervisor, and the foreman. Fifth, at the end
of every shift (12:15 a.m., 8:15a.m., and

4:15 p.m.) a shift-in log is printed which repre-
sents a summary of the past shift's production.
Sixth, every Monday morning at 8:30, a weekly sum-
mary log is printed for close scrutiny by the super-
visor and his foreman.

The first two of these functions are called periodic
asynchronous functions because, while they are per-
iodic in nature (that is, they occur every 20 seconds
and every 2 minutes, respectively), they do not have
to be in synchronization with real-time. The other

functions are periodic synchronous since they are
periodic and must be in synchronization with real-
time, i.e., every hour, on the hour. To schedule
the programs properly, a scheduler CALL COUNT
subroutine is written in FORTRAN. The time-base
method is used to determine when a periodic,
synchronous program is next executed. In this way,
a time is recorded for a given program that is
chosen for execution. When the real-time clock is
greater or equal to the time base specified, that
program is scheduled for execution, i.e., it is
queued, an end-time-sharing command is given, and
the base-time is incremented by the period of the
program.

SAMPLE SYSTEM ERROR DESIGN

Error procedures constitute one of the most impor-
tant parts of any system. In the sample system,
error procedures can be broken down into two
phases, (1) checkpoint operation and, (2) system
operation with certain I/0 devices down or off-line.

Checkpoint Operation

The basic philosophy of checkpoint operation is that
all system data needed by the computer to control
the process must be stored in a location where it will
not be destroyed. Thus, if normal operating data is
destroyed, the data last saved can be retrieved and
utilized. In the sample system, this is handled by
having, on disk, two files that are used to record
the process variables and certain conversion factors.
One of these files is a static file, the other being
dynamic in nature. Whenever a variable is modi-
fied in the system, one of the two files is updated
with the new information. For example, if the oper-
ator at the process operator's console changes the
setpoint of one of the setpoint stations, this informa-
tion is recorded both in INSKEL. COMMON (working
data) and in a file on disk. If, at a later date,
something should happen that would cause either a
reload or a restart of the system, all operational
data, such as setpoint values, limits on operator
guide points, conversion factors, switches, can be
read from disk to reinitialize INSKEL COMMON to
the most updated valid values.

FILE1, the static file, contains all conversion
factors used in the system. This file is normally
read into core at cold start time to update INSKEL
COMMON with the necessary matrices containing
conversion factors for setpoint and operator guide
analog inputs. The only time INSKEL COMMON

Programming Techniques 197



and FILE1 are modified is when the calibration pro-
grams, which run in a time-sharing mode, are exe-
cuted. At that time, the conversion factors of se-
lected points are updated in INSKEL COMMON and
the values are updated in FILEL.

The second file in the system for checkpoint op-
eration, the dynamic file, is labelled FILE3 and con-
tains all of the dynamic variables within the system.
These comprise the job number, the day, the time
when the present grade of paper is completed, the
setpoint for all of the closed loops, and the limits for
all points under operator guide control. This file
is updated whenever one of the dynamic variables is
modified, such as at the start of a new grade of paper
or the entry of data into the system from the process
operator's console.

The system contains both a restart core load and a
reload core load. The restart core load is refer-
enced by all but the C. E, interrupt mainline. When-
ever EAC initiates a restart, this core load is brought
into core storage. The system then reads the static
and dynamic files from disk to initialize INSKEL
COMMON, makes sure that both the scheduler and
the end-of-grade call count subroutines are function-
ing correctly, and checks to see if an end-of-grade
has occurred during the restart procedure. If so, it
calls CHAIN to the mainline core load, GRADE.
Otherwise, it calls VIAQ, and the system has re-
started properly.

The reload core load is similar to the cold start
core load, except there is a decision point within the
core load to determine whether a reload or a cold
start condition has occurred. Normally, sense switch
6 is turned on at cold start time. The cold start core
load interrogates sense switch 6, and if the switch is
on, the program goes through its normal cold start
procedure. If sense switch 6 is off, the cold start
routine assumes a reload has occurred and reads
both static and dynamic files, starts the scheduler
running again, and performs other functions that are
similar in scope to those that occur in the restart
core load. The normal cold start procedure, there-
fore, is to set sense switch 6 on and, when the sys-
tem is up and running, turn that switch off, so that
if a reload occurs, the system recovers correctly.

1/0 Error Procedures

The system is designed so that it can function with
only one of the two disk drives in operation. Thus,
with a hardware failure on either disk drive, the
system is able to run at full capacity on the process.
This requires a two-disk system in which all process-
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oriented functions, such as cold start, the resident
skeleton, system save areas, and all of the process
core loads, are on logical drive 1, and all nonproc-
ess functions, such as DUP, FORTRAN Compiler,
Assembler, are on logical drive zero. Cold start
is to logical drive 1; since all of the process is
recorded on logical drive 1, there should never be
a need to reference logical drive zero, unless time-
sharing occurs.

In order to guarantee that the system does not
initiate time-sharing unless an operator is present
to specifically instruct it to do so, the cold start core
load (COLDS) sets the CALL VIAQ time-sharing
period to zero., This means that logical drive zero
will be referenced only if the console interrupt but-
ton is depressed with sense switch 7 on. A cold
start to logical drive 1 may, therefore, be per-
formed without any fear of not having logical drive
zero operational. Thus, if one of the two physical
drives goes down, the process is still under control
without any impairment to efficiency. When the drive
is serviced, it can be restored on-line with the C. E.
interrupt routine and time-sharing started. This
allows for the C. E. to work on the drive while the
system is still controlling the process. The system
must also continue to operate if any two of the three
1053 Printers are down. This is achieved by setting
the backup pattern for the 1053 Printers in cyclic
order, such that

1053 Printer No. 2 backs-up 1053 Printer No. 1
1053 Printer No. 3 backs-up 1053 Printer No. 2
1053 Printer No. 1 backs-up 1053 Printer No. 3

This means that if one 1053 Printer goes down, it
is backed -up, and if either of the other two printers
goes down, the third printer backs-up the first two,
so that as long as one 1053 Printer is operational,
the system is still running.

Of the two other data processing I/O devices on
the system, the 1443 Printer is used only on the
time-sharing side of the system. If it therefore
goes down, it will not affect the process side; in this
event, there will be no printout of new job data
loaded to the disk. The 1442 Card Read Punch is
used by the process only at cold start time; if the
system is up and running when the 1442 device goes
down, the system is still able to control the process.
The process can thus still be controlled by the 1800
hardware if, in the worst case, at cold start time,
one of the two disk drives, two of the three 1053s,
and the 1443 are all down.



To summarize, all that is needed for a cold start
is a 1442 Card Read Punch, a 1053 Printer, and a
2310 Disk Storage Unit with two disk drives. After
the system is placed on-line and becomes operation-
al, only one 1053 Printer and one disk drive are re-
quired. The way the system is designed, it functions
even if the final 1053 goes down, but with one re-
striction: no operator messages are printed. Closed-
loop control is still in force, and the user is still
able to enter information through the process oper-
ator's console, but he is not able to obtain informa-
tion on the grade of paper being produced, and any
out-of-limit violation that may occur.

The EAC printer for the system is defined as all
three 1053s. This ensures that if an error condition
does arise, the operator on at least one of the three
1053 printer stations is informed of the problem. To
enable use of the C. E. interrupt routines (that form
part of TSX) to place a disk drive, a 1443 Printer,
and a 1053 Printer on-line or off-line, a C. E. core
load is provided. This core load is called whenever
it is necessary to use the C. E. interrupt routine. A
special C. E. core load is needed within the system
because the C. E. interrupt cannot be masked. This
means that when the C.E. interrupt button is depres-
sed, no matter what the masked status of the 1800 is,
the interrupt will occur. X also signifies that the
C. E. routine has no choice but to assume that the
whole system is masked at the time of the interrupt,
and it therefore returns the machine in this status.
The interrupt mainline core load must therefore
unmask back to the desired configuration at the time
of the C.E. interrupt. In order to assure that this
occurs, a special core load is called into core before
the C.E. interrupt button is depressed. The core
load types out a message indicating that the operator
can now press the C. E. interrupt button; it then
performs a pause. The C.E. interrupt causes the
mainline program to drop through the pause. When
the C. E. interrupt routine is complete, the mainline
will then restore the user's mask and exit by a CALL
VIAQ.

Since the system has been designed for error re-
covery, restarts and reloads can be performed with-
out loss of process control. While the system is on-
line, the C.E. is able to carry out both preventive
and corrective maintenance on the 1443 Printer and
on two of the 1053 Printers. Once these devices be-
come serviceable, they are restored to on-line duty
by use of the TSX C. E. interrupt routine, and the
system continues operation in the normal mode. The
C.E. Aux Storage routines are also used while the
system is on-line.

GC26-3703-1
TNL: GN34-0036

Technical Change
CLOSED LOOP CONTROL

It is desired to have the sample system perform
closed loop control on eight setpoint stations. The
scan requirement demands that these eight stations
be interrogated every 20 seconds to ensure they are
operating at the right setpoint value. A decision is
now made whether the closed loop control program
is to be a core load or an INSKEL interrupt subrou-
tine. If the closed loop control program is to be a
core load, it would require core exchanges every
20 seconds in order for it to operate as specified.
This would be very inefficient in that the large num-
ber of core exchanges would cut down the useful
amount of processor-controller time. Also, time-
sharing periods would be of such small magnitudes
that a nonprocess job would take a great amount of
time to execute. For these reasons, the closed loop
control program is written in FORTRAN as an
INSKEL CALL LEVEL interrupt subroutine; that is,
it resides in permanent core.

The setpoint station couples the 1800 hardware to
an analog control loop; the station receives infor-
mation from the computer in the form of a pulse
train, and transmits information back to the com-
puter in the form of an electrical signal so that this
may be read by analog input. This signal indicates
the position of the setpoint. The output from the
setpoint station to the process can be used to oper-
ate a pneumatic control valve directly or through a
pneumatic relay. The setpoint station has a scale
range of 0 to 100, divided into 2, 000 increments.
One pulse output to the setpoint station drives the
setpoint positioner one increment. The pulses must
be spaced at least 15 milliseconds apart in order to
drive the positioner at an effective rate. The sample
system is programmed to anticipate setpoint posi-
tioner drift. Thus, the control loop more closely
resembles direct digital control (DDC) than normal
setpoint station operation.

The closed loop control program is divided into
two sections. The scan section scans all eight
setpoint stations and computes the number of pulses
needed for each one; the output section outputs the
pulses. A CALL LEVEL (10) command is given to
enter the program and, depending on a switch set-
ting, one of the two sections is executed. Every 20
seconds the scheduler sets up an entry into the scan
section. Once the scan section has completed its
task, it initiates the output section.

The switch for the program is now set so that
future entries will enter the output section of the
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closed loop program before another 20-second per-
iod has elapsed. This is necessary because the pro-
gram must not stay on the interrupt level of the
closed loop control program during the output of the
pulse chain needed to move the setpoint station, which
would tie up the system too long. For example, if
200 increments are put out to the setpoint station,
the necessary loop would take 3 seconds for execu-
tion. Therefore, once the output section has output-
ted a pulse to the setpoint station, it calls for timer
B to set up reentry to itself in 15 milliseconds. It
then exits from the interrupt level so that computa-
tion or execution on the mainline level can continue.
Fifteen milliseconds later, the timer runs out and
the subroutine associated with the timer executes
Call LEVEL back to the closed loop control program.
At this point, if another pulse is needed for any of
the setpoint stations, it is outputted and a Call
TIMER is again given. If all of the desired pulses
have been given, no Call TIMER is made and the
program exits. The closed loop control program will
not be entered again until 20 seconds have elapsed
from the last entry to the scan section.

This method of control provides background and
foreground operations with the TSX system, i.e.,
multi-programming. The closed loop control pro-
gram constitutes the foreground job, and the program
resident in variable core, the background job.

OPERATOR GUIDE CONTROL

One of the system design criteria is to incorporate
operator guide control over forty process variables.
At the start of a grade, the operator is informed of
the limits on the 40 variables he is responsible for
controlling. Every two minutes these variables are
scanned, and if an out-of-limit condition occurs on
any of the variables, this information is printed for
the operator. Also, the operator has the ability to
perform a two-minute scan on demand so that he can
quickly scan all points, when desired. At the same
time, the operator can call for total information on
any one point under control, i.e., its present value,
its high and low limits, and conversion factors. The
operator also has the option of changing the limits

of a point or taking a point off operator guide control.
To take a point off-line, he sets to their maximum
and minimum values, all of the limits checked by the
two-minute scan. In this manner, he is continuously
informed of any erroneous out-of-limit condition.
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SYSTEM DESIGN FOR OPTIMUM TIME-SHARING

Another desirable system requirement is to make
optimum use of the nonprocess mode of operation on
a time-shared basis. Among the activities that the
user may wish to implement in a time-shared mode
are instrument calibration, updating of process job
files on disk, accounting, payroll, etc. As it is
assumed that the user is going to make very heavy
use of the time-shared mode, a 1443 Printer is in-
cluded in the system. The system and list printers
for the Nonprocess Monitor are both defined as the
1443 Printer so that all normal nonprocess output
would be on that printer. With the design of the
system such that only one disk is required for proc-
ess work, logical drive zero can be switched among
different nonprocess monitor disk cartridges. This
allows each department within the company to have
its own nonprocess monitor disk cartridge, -with its
own set of programs. When a department job is
ready for processing, and computer time is avail-
able, all that is required to be done is to place the
disk cartridge on disk drive zero and execute. With
the 1442/1443 combination, the nonprocess user
appears to have a small independent computer for
his own, i.e., a computer with a card read punch, a
printer, and one disk. A data processing computer
is thus combined with a strictly control systems com-
puter in one machine and under one operating sys-
tem. In fact, if the user desired, he could well set
up a closed shop, stack-job environment where non-
process jobs submitted by the various departments
within the company are run while the computer is
controlling or monitoring the process.

PROCESS OPERATOR'S CONSOLE

One of the basic requirements of any process con-
trol system is a simple and efficient method to input
data from a process operator. The operator must
also be able to interrogate the process, with relative
ease, to obtain any information required. There is
no single standard approach to this problem, since
the nature of the information needed by any one in-
dustry and, in fact, any plant within an industry,
varies greatly. In the sample system, a portion of
the 1800 Computer Process Simulator is used for
the operator's console (see Figure 91). Also, one
of the 1053s works in conjunction with the console.
This means that the process operator has the console,
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Figure 91. 1800 Computer Process Simulator
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along with a 1053, at his work station. Standard
process I/0 is used to operate the process oper-
ator's console; analog input is used to enter infor-
mation from the operator's data entry dials; process
interrupts are used as function buttons; digital input
is used to define whether a certain closed loop is
under control; digital output is used to indicate the
direction of movement of a setpoint positioner when
it goes through a control movement; and pulse output
is used to count the number of increments given to
all setpoint stations at any time.

Data Entry Dials

In normal practice the process plant operator has a
definite need to enter digital data into the system.
This may take the form of a new set of limits for an
operator guide point, a new value for a setpoint
station, or a new time for a particular grade of paper
to have its production terminated. In order to ac-
complish this on the sample system, sixteen data
entry dials are provided. Each data entry dial con-
sists of a linear potentiometer connected to an analog
input point. To obtain fine adjustment, a vernier
scale is incorporated with each potentiometer. A
major dial is graduated in scale from 0 to 10, while
a minor dial (the short scale of the vernier) gives
increments of subdivisions of each division recorded.
Each data dial enters one digital number into the
system. The process operator sets the potentiom-
eter at one of the major divisions, i.e., 1,2,...9,
and that digital integer is entered into the system.
The digital integer entered is translated by the po-
tentiometer to give out an analog value between 0 and
-32,000. This analog value is then converted by the
data entry dial read routine to a floating point number
between 0.0 and 9.9; this number is finally trans-
formed and truncated to an integer value that lies
within the range of 0 through 9. The data entry dial
routine then transmits to the calling program a 16-
element linear matrix containing the digital values
for all 16 data entry dials. The calling routine can
combine these integer values to produce the desired
digit-coded information.

Function Buttons

Each function button is connected to one process in~
terrupt. The operator depresses a function button
depending upon the function required from the con-
sole. An example might be an operator call for de-
mand scan of operator guide points; all that is re-
quired of the operator is to depress the proper
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button. This causes a process interrupt; the two
minute normal scan program is then loaded to core
and executed. Some of the process operator's con-
sole programs are also executed via the data entry
dials. The operator sets the required data entry
dials, and pushes the associated function button.

The proper program is loaded; it interrogates the
data dials; and then performs the operation requested.

Digital Input Switches

These 16 switches are connected to one digital input
word. In the sample system, eight of these switches
are used to define whether a given closed-loop is
on-line or off-line. Before the system outputs a
pulse to a setpoint station or scans the closed-loop
control point, it first executes a read-and-expand
function on this digital input word. I then interro-
gates each bit read to determine whether that loop is
on-line or off-line. If the loop is off-line, no con-
trol function is performed.

Digital Data Display

The data output side of the process operator's con-
sole is divided into three sections. The first section
is a set of nixi tubes for displaying digital data. These
are used as a counter of the number of pulses given
to the setpoint stations. The counter is manually
reset from the operator's console. In a normal oper-
ating system, there is very little need for such a de-
vice, but it was found desirable to have it for experi-
mental purposes on this system.

Setpoint Station Movement Indicators

This section consists of 16 lights, two for each set-
point station. One of the pair of lights per loop in-
dicates whether the setpoint positioner is moving up,
while the other light indicates the setpoint positioner
is moving down. The lights are operated by digital
output. )

IBM 1053 Printer

This is used for outputting data, such as periodic
logs, that the user requests. The process operator's
console is simple to use and provides an efficient
solution for man/machine interface problems on the
system.



SYSTEM DOCUMENTATION

One of the most important and the most often neglec-
ted aspects of control systems is proper system
documentation. The following paragraphs explain
the need for this vital part of planning and installa-
tion.

Aid in System Debugging

A control system application is not solely a conglom-
eration of multiple programs working independently
of one another. Itis, rather, one big program that
has been highly segmented. In order to insure cor-
rect communications between all program segments,
a condensed picture of the system is needed, to show
the interconnections between all program segments,
their interactions, what common variables they ref-
erence, and how these programs are sequentially or
randomly executed.

Basic System Documentation Needed

Documentation that can be maintained is the key to
understanding and success of the system. The first
supporting procedural device is an overall system
flow chart that illustrates the basic interactions be-
tween programs (see Figure 92). The second is the
maintenance of a list of all tables and variables that
are referenced by more than one program (see
Tables 14 and 15). Information is required to show
what programs reference these system variables and
which programs modify them. The third item is a
specification sheet describing each log in the system
(see Table 16). The fourth item is a specification
sheet on each program, that briefly tells what the
program does, what variables are referenced, what
files are referenced, what programs call this pro-
gram, what other programs this program calls, and
any other information that has to do with the integra-
tion of this program into the system (see Table 17).

DESCRIPTION OF SAMPLE SYSTEM FLOWCHART

The sample system flowchart (see Figure 92) illus-
trates overall system operation and points out se-
“quential, random, and time-based operations in a
single flowchart. The flowchart is concerned only
with the relationship between various programs with-
in the system, not with the happenings within a pro-
gram. It describes how programs are initiated and
how they exit. Note that some program blocks are

self-contained; that is, they neither cause another
program to be initiated nor are they initiated by
another program. They are triggered only by a
random event, such as a process interrupt, and,
once executed, perform only an exit. On the sample
system flowchart, both chaining and queueing from
one program to another are represented in the
same manner because they constitute, basically,
the same function. The main difference between
them is that a CALL QUEUE may allow other pro-
grams to ''sneak in'' between the sequential execu-
tion of the calling program and the called program.
Note also that two programs, SCHED and TCONT,
call themselves with a time delay and thus insure
that they are periodically executed. The TCONT
program may have its chain of execution broken by
the program TEBRT. This means that TCONT is
periodic only for a certain duration of time and that
the operator may control that duration of time if he
so desires (see Table 17: Program Data Sheets).

CODING TECHNIQUES

The sample system depicts the employment of
several coding techniques which may be of value to
the user. Three techniques are discussed in this
section. The first two are examples of good pro-
gramming coding practice and should help to elim-
inate the type of system problems a user may
encounter at TSX system installation time. The
third coding technique illustrates how one of the
functions on analog input can be used to advantage.

Use of INSKEL, COMMON

INSKEL COMMON is one of the principal means by
which coreloads and subroutines within the system
can communicate with one another. This unique
labelled common area is mapped each time a new
core load is built. This means that problems can
arise if two different core loads have INSKEL
COMMON mapped differently. In order to avoid
such conflicts in its use, all core loads must map
INSKEL COMMON in the same manner. Also, for
good coding practice, they should use the same vari-
able names for every variable in INSKEL COMMON.
The only way to insure this common usage is for the
user to keypunch only one COMMON card which may
subsequently be duplicated and inserted into each
core load source deck. If at some later time a
change is made to INSKEL COMMON, the new
COMMON card may be keypunched, copies made,
and all old COMMON cards in source decks re-
placed. In this way, the user ensures that INSKEL
COMMON is defined identically for all core loads.

Programming Techniques 203



ENDGD

COLDN COLDS RSTAR
COLDP
I
r....___'..__.—_q.— SCHED
. P L
LEVIO SCAN2 LOG15 LOGs0
rT
ti
1
ABORT
SOuT QUEIS

Execute,
Program in
Queve

TIME
SHARE
Nonprocess
Monitor
SCALB RCALB CMIPT LOADJ

Continue Executing
Program on
e Level

=

}-——-»—— —_—

?

?

coGLp

CCLsp

MGRTP CPJSP AIMON

CESET -b@

STRND

I

<

©

LEGEND

TABRT

TREND

Figure 92. TSX Sample System Flow Chart

204

Stop Progrom

elalalelole

|
0

CALL COUNT

CALL TIMER

CALL LEVEL

CALL QUEUE OR CALL CHAIN
Process NTERRUPT

Console INTERRUPT

CALL VIAQ

. CALL INTEX

CALL DPART

CALL COUNT TO SELF



Table 14. TSX Sample System Table of Variables

System

Variable Used by Function

SWO SCHED, SOUT, RSTAR, COLDP, GRADE Close Loop Control Stop

SW1 SCHED, COLDP Update day-of-week switch

SwW2 SCHED Output Monday morning log switch

SW3 SCHED, ENDGD, RSTAR, COLDP, GRADE, MGRTP, CPJSP Process Control Stop Switch

SW4 SCHED, LEV10, SOUT LEV10 program section switch

SW5 SCHED, COLDP SCAN2 Execution switch

DAY SCHED, RSTAR, COLDP, GRADE, SCAN2, LOGI15, LOG60, SHIFT, Day of week
COGLP, CCLSP, MGRTP, CPJSP, AIMON

JOBN RSTAR, COLDP, GRADE, MGRTP, CPJSP, SPECL Next process job

VALUE LEV10 LEV10 Data input area

RANGE COLDN, RSTAR, COLDP, GRADE, LOGI15, TREND, CCLSP, AIMON, Range of analog input values for setpoint stations
SPECL, SCALB, RCALB

LOW COLDN, RSTAR, COLDP, GRADE, LOG15, TREND, CCLSP, AIMON, Low analog input values of setpoint stations
SPECL, SCALB, RCALB

SETPT LEV10, RSTAR, COLDP, GRADE, CCLSP, AIMON, SPECL Operating points for setpoint stations

COUMT LEV10 Number of pulses to be given to setpoint stations

OFFLN LEVIO Off-line indicator for setpoint stations

AHL RSTAR, COLDP, GRADE, LIMIT, COGLP, SPECL High limits for op-guide points

ALL RSTAR, COLDP, GRADE, LIMIT, COGLP, SPECL Low limits for op-guide points

A COLDN, RSTAR, COLDP, LOG15, TREND, AIMON, SPECL, SCALB, RCALB Conversion factor A for op-guide points

B COLDN, RSTAR, COLDP, LOG15, TREND, AIMON, SPECL, SCALB, RCALB Conversion factor B for op~guide points

{BASE SCHED, COLDP Base time for LOG15

IBASZ SCHED, COLDP Base time for LOG60

IBAZZ SCHED, COLDP Base time for SHIFT

G CONVR, COLDN, COLDP, CMIPT Conversion factor G for data entry dials

H CONVWR, COLDN, COLDP, CMIPT Conversion factor H for data entry dials

IENDT RSTAR, COLDP, GRADE, MGRTP, CPJSP Grade termination time

{PERD STRND, TCONT TREND execution period

{TCNT TCONT, TABRT, STRND Number of times TREND is to be executed

IPONT TREND, STRND Point or Loop for TREND to log

Table 15. Disk File Organization

FILE | RECORD VARIABLES REFERENCING PROGRAMS
1 1 RANGE, LOW, A, B | COLDN, RSTAR, COLDP, SPECL,
SCALB, RCALB

1 2 G, H COLDN, COLDP

2 1-100 | 1, ITIME, SETPT, GRADE, SPECL, CMIPT
AHL, ALL

3 1 JOBN, DAY, [ENDT | RSTAR, COLDP, GRADE, MGRTP,
SW3 CPJSP

3 2 SETPT RSTAR, COLDP, GRADE, CCLSP

3 3 AHL, ALL RSTAR, COLDP, GRADE, COGLP
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Table 16. Log Description

NAME TYPE INFORMATION

RECIPIENTS

Qut of Limit Conditions

SCANZ | Periodic/Asynchronous
on operator guide points

(2 minute period)

Present value of all

LOG15 Periodic/Synchronous
analog input points

(15 minute period on
the quarter hour)

LOG60 Periodic/Synchronous Summary of last hour's

(every week at 8:30 production

Monday morning)

Process Operator

Process Operator, Foreman

Process Operator, Foreman, Supervisor

Process Operator, Foreman, Supervisor

(1 hour period on the production
hour)
SHIFT Periodic/Synchronous Summary of last shift's
(8 hour period at 0:15, production
8:15, and 16.15)
WEEK Periodic/Synchronous Summary of last week's Foreman, Supervisor

Use of FORTRAN Files

FORTRAN files form the second means of communi-
cations among programs in TSX. The use of
FORTRAN files, when compared to INSKEL COMMON
introduces an added complication. Not only are the
files mapped at core load build time according to the
number of records and the size of a record, but, in
addition, each time they are read or written, the
definition of the file contents takes place. At read/
write time, the relative locations of variables within
the record are mapped. In order, therefore, to in-
sure proper communications between all programs
that use FORTRAN files, the user must insure that
all defined file cards, asterisk file cards, and read/
write statements to files and records are the same.
This may be accomplished by punching only one card
for each of the above file reference statements and
duplicating this card where needed in source pro-
grams. In this way, the user insures that the vari-
able list is the same for each record within the sys-
tem.

I

Use of Analog Input Read-and-Transfer Function

The read-and-transfer function for the AISQN sub-
routine is the most versatile of all of the analog input
calls. With this call the user is able to handle each
analog input point as it comes in, and to simultan-
eously insure that the rate of input of analog input
points is a maximum. The read-and-transfer func-
tion operates as follows: after one analog input point
has been read into core, and conversion has been
started on the next sequential point, the analog input
subroutine transfers control to a user's subroutine,
which can manipulate this point in any desired way
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while the next analog input point is being converted.
The value just read can be transformed into engi-
neering units, checked for out-of-limit conditions,
and used in setting-up a control function.

All of these manipulations can be performed
within the user's subroutine. This allows the sys-
tem to achieve maximum overlap of data input and
computation. In the sample system, the read-and-
transfer function is used only in the SCAN2 program;
it could also have been effectively used in the LEV10
program and, in fact, wherever analog input is
used.

SYSTEM GENERATION

The entire system generation procedure for the
sample system can be viewed on a step-by-step
basis from the system and list printer output list-
ings (see Program Listings No. 9: System Gener-
ation). These cover the initial writing of addresses
on the disk cartridges, to the calibration of instru-
ments (before a cold start is performed). Two items
are excluded from the listings: the assembly of
TASK and the assembly of the System Director.
These two source decks have already been assem-
bled and are in available object format.

Step 1. The first step in generating the system is
the writing of addresses on the disk. Step 1, in the
listing, shows the initialization of disks on disk
drives 0 and 1. Note that at the time addresses
were written on drive 0, there were no defective
cylinders. When addresses were written on drive 1,
three cylinders proved defective. The operator
message states that logical cylinders /0013 are de-
fective, indicating that there are three consecutive



defective cylinders. Logical cylinder /0012 is oper-
ational, but there is a three-cylinder gap before log-
ical cylinder /0013 is reached. Except for one re-
striction on its use, this disk is acceptable for TSX
system operation. The restriction (given by an error
message) is that a skeleton must not be built using
this storage device; that is, the disk cartridge can-
not be used for logical drive zero for an on-line sys-
tem.

Step 2. The IBM Nonprocess System is loaded to the
disk via the System Loader. The first item printed
out is the Assignment Table, which lists all hardware
devices defined for this configuration, the interrupt
level of each device, and the bit position within the
Interrupt Level Status Word (ILSW) where the inter-
rupt bit for each device is located. After the Assign-
ment Table is built, absolute programs are loaded

to disk. These are followed by IBM-supplied sub-
routines.

The final item in the system load operation is the
*DEDIT function which instructs the system to re-
serve 20 disk cylinders for the buffering of mes-
sages and that the object machine will contain 32K
words of core storage.

Steps 3 through 8. These steps are concerned with
the organization of the disks for this particular in-
stallation. Step 3 defines the sample system as a
two-drive system; drives 0 and 1 are then labelled.
Steps 6 and 7 define the configuration of these two
drives. A differentiation is now made between the
process and nonprocess drives. All control programs
and components associated with the process, such as
the skeleton and EAC, are located on logical drive 1
while all nonprocess functions such as the FORTRAN
Compiler and the Assembler are located on logical
drive 0. This is the initial stage in the organization
of the sample system. Step 8 reserves disk space
for data files used by the system; the values that
will be stored in the files are not defined at this
time.,

Step 9. In step 9, the System Director, in object
format, is stored from cards to a relocatable area
on logical drive 1.

Steps 10 through 23. These steps set out the compil-
ation and assembly of all system subroutines. These
include INSKEL interrupt subroutines, COUNT sub-
routines, a solitary TIMER subroutine, and normal-
ly-called subroutines. As these are compiled or
assembled, they are stored on disk in relocatable
format so that they will be readily available at skele-
ton build time. Step 23 is a checkpoint along the

system generation route; the *DUMPLET verifies
that all subroutines necessary for the creation of
the skeleton are properly stored on disk.

Step 24. The actual System Skeleton building phase
is now carried out. TASK is reloaded to core from
cards for the first time since the commencement
of system generation. Note that the // JOB card
for the skeleton build function contains an "A'' in
column 15, which defines a two-drive system; this
card must be identical to the // JOB card which
precedes the final // END OF ALL JOBS.

At the commencement of skeleton build, a KOC
error message is printed, signifying that the ANINT
subroutine (an 1/0 subroutine) has missed an inter-
rupt branch table entry. The error message states
that IAC code /0023 is missing from the Master
Interrupt Branch Table. Since this EAC code con-
cerns the comparator feature on the Analog Input
Expander, and there is no comparator on the sample
system, the error code can be ignored. After the
skeleton map is printed, a series of K13 error
messages is printed, indicating that certain named
programs have not yet been built. Since these pro-
grams cannot be built until the skeleton itself has
been built, these errors can be ignored. Note that
a K13 error would be significant if an operator per-
formed a skeleton rebuild and obtained a K13 error
message for a program that should have been on
disk. Once the skeleton is built, it is time to com-
pile and build the mainline core loads. ‘

Steps 25 through 45. All system process core loads
are now built and stored in core image tormat on
disk. At this point in time, TASK is still resident
in core controlling the Nonprocess Monitor. Step 30
is of special interest; three dummy core loads are
provided in the system to be referenced on a DUP
*DELETE card, when it is desired to modify any of
the core loads in the system. For example, if core
load GRADE contains an error, and it is desirable
to recompile GRADE and restore it on disk, the first
thing that must be carried out before this can be done
is to delete the old version of GRADE. If, however,
the system is on-line at the time GRADE is deleted,
a core load must be available on disk which can be
loaded and executed when the core load name GRADE
is called after its deletion, but before storage of

its replacement. Since a straight delete of GRADE
is not possible, it is preferable to replace GRADE
with a dummy core load until such time as its new
version becomes resident on disk.

Between steps 44 and 45, TASK is eliminated from
core, and system operation is initiated by a cold
start which specifies COLDN as the initial core
load. The function of COLDN is to provide perpetual
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time-sharing so that the Nonprocess Monitor may be
used to execute user-written nonprocess core loads
during system generation. It is necessary to exe-
cute these nonprocess core loads during system gen-
eration because there are certain data areas that
must be initialized prior to a process cold start.
There are also four nonprocess core loads that will
be executed in the time-shared mode, at a later
time, that affect process operation.

Step 45 is concerned with the compilation and
execution of a one-time-only core load, named
SPECL, which is used to place initial values in the
process.

Steps 46 through 51. Once the job file is initialized,
step 46 compiles and stores the first of the calibra-
tion core loads. As soon as this core load is stored
on disk, it is executed at step 47 to obtain initial
calibration factors for closed loops 7 and 8. Steps
48 through 51 cover the calibration of other analog
input points in the system.

Steps 52 through 54. At step 52, the program which
will be used to update the job files on disk, as new
grades of paper are placed in the process job sched-
ule, is compiled and stored. It is executed at step
53 to ensure that it functions correctly. Step 54 is
the final step in the system generation procedure; an
*DUMPLET is performed on both drives to ensure
that all core loads and data areas are correctly de-
fined on disk. At this point, the sample system is
ready to be placed on-line to control the paper
machine.

ON-LINE OUTPUT FROM THE SAMPLE SYSTEM

Samples of output listings obtained during on-line
continuous operation of the sample system are given
at the end of this section (see Program Listing No.
10: On-Line Process Output). The specimen list-
ings illustrate process operator, supervisor, and
time-shared output.

Output 1. This is generated at cold start time on the
process operator's 1053 Printer. It reveals the cold
start procedure and continues with a typical sample
output over the next few hours of processing on the
same printer. Note that at cold start time, a proc-
ess job sequence number of zero is supplied to the
system; the sample system went, therefore, into a
production stop state. Two minutes later, the first
process job number is entered into the system from
the process operator's console. When the process
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operator receives a signal that the paper machine
is ready to go on-line with this grade of paper, he
depresses the abort-grade button which initiates
the production of grade 12345; this grade had been
entered into the queue sequence a minute earlier.
At the start of grade 12345, the production time is
printed as one hour and 29 minutes; the start time
is recorded as 8:03 a.m., Friday. At this stage,
the high and low limits for all operator guide points
as well as set point values for the set point stations
are printed. At 8:05 a.m., the operator at the
process operator's console changes the set point
value for loop 7 to a value of 50. Note that the
normal scan of the operator guide points is execu-
ted every two minutes. At 8:15 a.m., the first
quarter hour log is printed. As can be seen from
the listing, closed loop 7 is now on set point value.
It should be noted that the set point range for ac-
ceptable values is within plus or minus oue of the
actual set point value. Following the 8:15 a.m.
quarter hour log, the shift-end log is printed. At
9:00 a.m., the first of the periodic one~hour logs
is printed.

Output 2. This output is on the process operator's
1053 printer and shows three of the operator con-
sole functions being executed. The first function
occurs at 11:28 a. m., Friday and consists of
changing the high and low limits on operator guide
point 5. Note that two minutes later point 5 is
recorded as being out of limits, and calls for a de-
mand scan, at which time no limit violation is re-
corded. Four minutes later, at 11:34 a.m., the
operator calls for complete information on operator-
guide point 5. The value of point 5 is recorded; its
high and low limits and the two conversion factors
are printed.

Output 3. Output 3 shows two of the other functions
which can be performed from the process operator's
console. The first is the calling of a trend log on
operator guide point 6. The operator specifies to the
system through the console that he wants a trend log
on operator guide point 6 every ten seconds, and
that he wants this trend log repeated 300 times. This
is followed by the output from the trend log.

Between the normal scan at 9:17 a. m. and the
next normal scan at 9:19 a.m., eleven values of the
trend log are printed. (In normal operations, with-
in a two-minute period, twelve trend logs would be
printed.) The reason for the eleven printed values
is because the last trend log and the normal scan
are both queued at the same time, and that the
normal scan is queued with a higher value than the



trend log. The normal scan is therefore printed
first with only eleven trend logs between it and the
preceding normal scan. After only nineteen trend
logs have been printed, the operator decides to abort
the trend operation before it runs to completion, by
depressing the abort trend log function button on his
console. At 9:21 a.m., the sequence of process jobs
is changed when the operator enters a new sequence
number of zero into the system. This is done be-
cause the operator wants the computer to go into a
suspended state, as far as the paper machine is con-
cerned, when the current job runs to completion. It
also means that the paper machine is being taken

off computer control. At 9:23 a.m., the manufac-
turing process of this grade of paper comes to an
end; the system then recognizes that the operator
has changed job sequences to indicate that it is now
time for a production stop. This occurs at 9:25 a.m.
The operator now enters a new job number, 35, so
that when the paper machine is ready to commence

a new cycle of operation, all he need do is to hit the
grade abort function switch to bring the process back
under control.

Output 4. Output 4 shows how the operator changes
the job sequence so that a different grade of paper
can be made when a present grade under production
is completed., At 12:26, the production on the pre-
ceding grade of paper being completed, the new
grade, 4530 (which the operator has entered into the
system), is initiated.

Output 5. Output 5 shows the printout on the process
operator's 1053 Printer at the time of a reload con-
dition. At this point, an intentional reload of the sys-
tem is caused by bringing about an op-code violation
in the Skeleton by depressing stop, reset, start. Fol-
lowing the normal scan at 9:06 a.m., the EAC reload
message is printed. The cold start core load which
determines that this is a reload operation then prints
the message: Process Restart Checkpoint. At this
time, all of the variables in INSKEL COMMON have
been reinitialized, and the system is back in control
of the process. Following the normal scan at 9:07
a.m., the quarter hour log, the one hour log and the
shift-end log are printed. These are printed at this
time to assure the operator that the system is run-
ning correctly and that all functions are operating.

Note that at 9:10 a.m. the operator performs a de-
mand scan and is told that a limit violation has oc-
curred on point 5.

Output 6. Output 6 demonstrates what happens when
an error occurs in a nonprocess time-shared job.
On Wednesday at 13:56, a time-shared nonprocess
program is executed while the process is being
monitored. This time-shared program which con-
tains a FORTRAN I/0 error thus causes the sys-
tem to abort that job. Note that this has no effect
on the control of the process.

Output 7. Output 7 demonstrates the use of the

TSX C. E. interrupt routine to bring logical drive 0
on-line. (Logical drive 0 had been taken off-line
prior to 9:02 a.m. on Tuesday.) This means that
the system is operating with only the process cart-
ridge on-line. At 9:02 a.m., it was decided to run
some non-process jobs; it therefore became neces-
sary to place a nonprocess cartridge on logical drive
zero and to bring that drive on-line.

Before the drive is brought on-line through the
use of the TSX C. E. interrupt program, the operator
first calls in his C. E. unmasked core load via the
console interrupt. Once the message is printed,
stating that this core load is in core, he depresses
the C. E. interrupt button. This brings the C. E.
interrupt routine into core; the operator then pro-
ceeds to bring logical drive 0 on-line. Once the drive
is on-line, normal process control continues, and the
operator is now able to execute time-sharing jobs.

Output 8. Output 8 is on the foremen's 1053 Printer.
This shows two things: first, that information is
given to the foreman, and the extent to which it varies
from that supplied to the process operator. It also
shows at what time system operation is terminated
after a period of continuous operation. Note too,

that the Monday morning report is printed exactly on
time at 8:30 a. m.

Qutput 9. Output 9 is from the nonprocess time-
shared side of the sample system. It shows what is
printed on the 1443 Printer at the time the job files
on disk are updated with data on new grades of paper
to be produced.
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Table 17, Program Data Sheets

These are specifications sheets of each program used

in the TSX Sample System (see Basic System Docu-

mentation Needed). Each encircled listing number in

the table corresponds to its exact counterpart in
Program Listing No. 9: System Generation.

Listing No.

Program. SCHED

Type. INSKEL CALL COUNT Subroutine

Description,  This subroutine schedules the periodic execution
of the programs listed in the external statement, This sub-

routine is entered every 20 seconds.

System Variables Referenced. SWO, SW1, SW2, SW3, SW4,
, DAY, 1BA BASZ, IBAZZ.

Files Referenced. None

Programs Called. SCHED, SCAN2, LOG15, LOG60, SHIFT,
WEEK

Calling Programs. RSTAR, COLDP, GRADE

System Subroutines Called. None

Restart Core Load. N/A

Listing No, @

Program, SOUT

Type. INSKEL CALL TIMER Subroutine

Description.  This subroutine services timer 5 and is used for
initiating entries into the level 10 subroutine for the out-
putting of pulses to the set point stations.

System Variables Referenced, SWO0, SW4

Files Referenced, None
Programs Called. None
Calling Programs. LEV10

System Subroutines Called. None

Restart Core Load. N/A

Listing No. @

Program. LEV10
Type. INSKEL INTERRUPT Subroutine

Description. This subroutine does closed loop control of eight

T set point stations. Every twenty seconds, the scheduler
subroutine gives a call level to this routine and sets SW4 to
point to the scan section such that all eight points are
scanned. When the scan is finished, the output to each on-
line station is computed and the first pulse output is given.
Timer B is then used to set-up fifteen millisecond entries
into the subroutine so that all necessary pulses are given.

System Variables Referenced. OFFLN (1-8), SW4,
VALUE (6-13, 15) SELPT (1-8), COUMT (1-8)

Files Referenced. None

Programs Called. SOUT

Calling Programs. None
System Subroutines Called. None

Restart Core Load. N/A

L isting No. @

Program. QUEIS
Type. INSKEL INTERRUPT Subroutine

Description. This subroutine queues the fifteen minute log routine
on demand.

System Variables Referenced. None

Files Referenced, None
Programs Called. LOGI15
Calling Programs. None

System Subroutines Called. None

Restart Core Load. N/A
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Listing No.

Program. TCONT
Type. INSKEL CALL COUNT Subroutine

Description.  This subroutine periodically queues the trend
Tog program the number of times specified.

System Variables Referenced. ITCNT

Files Referenced, None
Programs Called. TREND, TCONT
Calling Programs. TCONT

System Subroutines Called. None

Restart Core Load. N/A

Listing No.

Program, GETVL
Type.  USER Subroutine

Description. This subroutine reads the analog input value for
cach of the sixteen data entry dials.

System Variables Referenced. None

Files Referenced. None
Programs Called. None
Calling Programs. CONVR, CMIPT

System Subroutines Called. None

Restart Core Load. N/A

®

Listing No.
Program, TABRT
Type. INSKEL INTERRUPT Subroutine

Description. This subroutine aborts the trend log on
demand.

System Variables Referenced. ITCNT

Files Referenced. Nomne

Programs Called. None

Calling Programs. None
System Subroutines Called. None

Restart Core Load. N/A

@

Listing No.

Program. CONVR

Type. USER Subroutine

Description.  This subroutine scans the 16 data entry dials at
the process operator's console and converts them to an

integer value with range O to 9.

System Variables Referenced. G(1-16), H(1-16)

Files Referenced. None
Programs Called. None

Calling Programs. COGLP, CLLSP, MGRTP, CPjSP, STRND,
AMO

Systems Subroutines Called. GETVL

Restart Core Load, N/A
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Listing No.

Program. PTIME

T_yp& USER Subroutine

Description, This subroutine reads the clock and converts
the time to a floating point number with the decimal

point separating hours and minutes,

System Variables Referenced. None

Files Referenced, None

Programs Called. None

Calling Programs. RSTAR, GRADE, SCAN2, LOGIS,
_I&_so%ﬁ?r, WEEK, COGLP, CCLSP, CPJSP, AIMON

System Subroutines Called. None

Restart Core Load. N/A

Listing No.

Program. ISBAD
Type. USER Subroutine

Description. This subroutine gets the address of the entry
point to a subroutine

System Variables Referenced.  None

Files Referenced. None
Programs Called. None
Calling Programs. None

System Subroutines Called, None

Restart Core Load. N/A

Listing No.
Program. IADDR
Type. USER Subroutine

Description,  This subroutine gets the address of a
FORTRAN variable.

System Variables Referenced. None

Files Referenced. None

Programs Called. None

Calling Programs. None

System Subroutines Called. None

Restart Core Load. N/A

Program. CESET
Type. INSKEL INTERRUPT Subroutine

Description. This subroutine queues the CE unmask program
so that devices may be taken off-line or put on line.

System Variables Referenced. None

Files Referenced. None
Programs Called. CEINT
Calling Programs. None

System Subroutines Called. None

Restart Core Load. N/A
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Listing No. @

Program. ABORT
Type. INSKEL INTERRUPT Subroutine

Description.  This subroutine queues the grade change program
causing the present grade to be aborted.

System Variables Referenced. None

Files Referenced. None
Programs Called. GRADE
Calling Programs. None

System Subroutines Called. None

Restart Core Load. N/A

Listing No. @

Program., COLDN
Type. MAINLINE CORE LOAD

Description. This cold start core load is used to give
perpetual time sharing.

System Variables Referenced. RANGE, LOW, A, B, G, H

Files Referenced.
File 1, Records 1 + 2

Programs Called. None
Calling Programs. None

System Subroutines Called. None

Restart Core Load. COLDN

@

Listing No.
Program. ENDGD
Type. INSKEL CALL COUNT Subroutine

Description.  This subroutine aborts the grade in progress
when the run time for that grade has elapsed.

System Variables Referenced, SW3

Files Referenced. None
Programs Called. GRADE
Calling Programs. RSTAR, COLDP

System Subroutines Called. None

Restart Core Load. N/A

Listing No.

Program. COLDS

Type. MAINLINE CORE LOAD

Description. This is the normal cold start core load. It sets
time sharing time to zero so that console interrupt must
have been pushed before logical drive zero is ever
referenced. This core load chains to COLDP to actually
cold start the process.

System Variables Referenced. None

Files Referenced. None
Programs Called, COLDP
Calling Programs. None

System Subroutines Called. None

Restart Core Load. COLDS
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Listing No.

Program. RSTAR

Type. MAINLINE CORE LOAD

Description.  This is the system restart core load. Whenever
a restart condition occurs, this routine is loaded to variable
core to make sure system constants in INSKEL COMMON
are valid,

System Variables Referenced, SWO, SW3, RANGE, LOW, A,
B, JOBN, DAY, IENDT, AHL, ALL, SETPT

Files Referenced,

File 1 Record 1

File 3 Records 1, 2, 3
Programs Called, SCHED, GRADE, ENDGD
Calling Programs, None

System Subroutines Called. PTIME

Restart Core Load. COLDS

Listing No.

Program. CEINT

Type. MAINLINE CORE LOAD

Description. This core load is for use with the CE interrupt. It
makKes sure that all levels are unmasked after use of the CE
interrupt routine,

System Variables Referenced. None

Files Referenced. None
Programs Called. None
Calling Programs.  CESET

System Subroutines Called. = Nome

Restart Core Load.  CEINT

Listing No.

Program, COLDP

Type. MAINLINE CORE LOAD

Description. This is the system process cold start and reload
core Joad. If sense switch 6 is on, it does a process
cold start and if sense switch 6 is off it assumes a reload
condition has occurred so that it initializes the system to
the last check point.

System Variables Referenced. SWO, SW1, SW3, SW5,

, LOW, DAY JOBN, A, B, SETPT, AHL, ALL,

IENDT, G, H

Files Referenced,
File 1 Records 1, 2
File 3 Records 1, 2, 3

Programs Called, SCHED, GRADE, ENDGD

Calling Programs, COLDS

System Subroutines Called. None

Restart Core Load, COLDS

Listing No.
Program. DUM
Type. MAINLINE CORE LOAD

Description.  This is a dummy core load for use in replacing
or deleting system core loads.

System Variables Referenced. None

Files Referenced. None
Programs Called. None
Calling Programs. Nomne

System Subroutines Called. None

Restart Core Load. DUM
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Listing No. Listing No. @

Program. IDUM Program. GRADE

Type. INTERRUPT CORE LOAD Type. MAINLINE CORE LOAD

Description. This is a dummy core load for use in replacing Description. This program starts the production of a new grade.
or deleting system core loads.

System Variables Referenced. SWO, SW3, DAY, JOBN, RANGE,

System Variables Referenced. None ILOW AHL, ALL, SETPT, IENDT
Files Referenced. None Files Referenced,
File 2
Programs Called. None File 3,Records 1, 2, 3
Calling Programs. None Programs Called. SCHED
System Subroutines Called. None Calling Programs. ABORT, ENDGD, RSTAR, COLDP
Restart Core Load. N/A System Subroutines Called. PTIME

Restart Core Load. RSTAR

®

Listing No. Listing No.

Program. CDUM Program. SCAN2

T_ype_. COMBINATION CORE LOAD ZY_Pf_'_ COMBINATION CORE LOAD

Description. This is a dummy core load for use in replacing Description. This combination core load scans all of the Op-
T or deleting system core loads. ~ guide points on the system and notes any limit violation to

the operator.
System Variables Referenced. None

System Variables Referenced. DAY

Files Referenced. None
- Files Referenced. None
Programs Called. Nome
- Programs Called. None
Calling Programs. None -
- Calling Programs. SCHED
System Subroutines Called, None -

System Subroutines Called. PTIME, LIMIT

Restart Core Load. CDUM
_— Restart Core Load. RSTAR
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Listing No. @

Program. LIMIT

Type. USER Subroutine

Description. This subroutine is the subroutine to be used in
the AIS read and transfer function of the mainline core
load.

System Variables Referenced. AHL, ALL

Files Referenced. None
Programs Called. None
Calling Programs. SCAN2

System Subroutines Called. NONE

Restart Core Load. N/A

Listing No.

Program. LOG60
Type. MAINLINE CORE LOAD
Description.  This program puts out the hour log.

System Variables Referenced. DAY

Files Referenced. None
Programs Called. None
Calling Programs. SCHED

System Subroutines Called. PTIME

Restart Core Load. RSTAR

)

Listing No,

Program. T1OGI5
Type. MAINLINE CORE LOAD

Description. This is the fifteen minute log program which logs
the values of all process variables in the system.

System Variables Referenced. DAY, B(1-40), A(1-40),
TOW(1-8), RANGE(1-8)

Files Referenced. None
Programs Called. None
Calling Programs. SCHED, QUEI15

System Subroutines Called. PTIME

Restart Core Load. RSTAR

®

Listing No.

Program. SHIFT

T_yl)_e_. MAINLINE CORE LOAD

Description. This program outputs the shift log.

System Variables Referenced. DAY

Files Referenced. None

Programs Called. Nomne

Calling Programs. SCHED

System Subroutines Called, PTIME

Restart Core Load. RSTAR
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Listing No.

Program. WEEK
Type. MAINLINE CORE LOAD

Description. This program outputs the weekly Monday
morning log.

System Variables Referenced. DAY

Files Referenced. NONE
Programs Called. None
Calling Programs. SCHED

System Subroutines Called. PTIME

Restart Core Load. RSTAR

Listing No.

Program. COGLP
Type. INTERRUPT CORE LOAD

Description.  This core load changes the limits on operator-
guide points at operator request.

System Variables Referenced. AHL, ALL, DAY

Files Referenced.
File 3,Record 3

Programs Called. None
Calling Programs. None

System Subroutines Called. PTIME, CONVR

Restart Core Load. N/A

@

Listing No.

Program. TREND

Type. MAINLINE CORE LOAD

Description. This is the trend log core load. It reads the
value that the operator has asked. It is queued
periodically by the TCONT subroutine with the period
specified by the operator.

System Variables Referenced. IPONT, LOW, RANGE, A, B

Files Referenced. Nomne
Programs Called. None
Calling Programs. TCONT

System Subroutines Called. None

Restart Core Load. RSTAR

Listing No.

Program. CCLSP

Type. INTERRUPT CORE LOAD

Description.  This core load changes the set point value for a
set point station upon operator request.

System Variables Referenced. RANGE, LOW, SETPT, DAY

Files Referenced.
File 3,Record 2

Programs Called. None

" Calling Programs. None

System Subroutines Called. CONVR, PTIME

Restart Core Load, N/A
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Listing No.
Program. MGRTP
Type. INTERRUPT CORE LOAD

Description. This core load changes the run time for a
grade upon operator request.

System Variables Referenced. IENDT, JOBN, DAY, SW3

Files Referenced.
File 3,Record 1

Programs Called. None
Calling Programs. None

System Subroutines Called. CONVR

Restart Core Load. N/A

Listing No,
Program. STRND

Type. INTERRUPT CORE LOAD

Description.  This core load initiates a trend log of the point

specified by the operator.

System Variables Referenced. IPONT, IPERD, ITCNT

Files Referenced. Nome
Programs Called. None
Calling Programs. Nomne

System Subroutines Called. CONVR

Restart Core Load. N/A

Listing No.
Program. CPJSP
Type. INTERRUPT CORE LOAD

Description, This core load changes the sequence of
graaes upon operator request.

System Variables Referenced. JOBN, DAY, IENDT, SW3

Files Referenced.
File 3,Record 1

Programs Called. None

Calling Programs. None

System Subroutines Called. CONVR, PTIME

Restart Core Load. N/A

Listing No.
Program. AIMON
Type. INTERRUPT CORE LOAD

Description. This core load logs all information about any
point in the system.

System Variables Referenced. A, B, DAY, LOW, RANGE,
SETPT

Files Referenced. None
Programs Called. None
Calling Programs. None

System Subroutines Called. PTIME, CONVR

Restart Core Load. N/A
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Listing No.

Program, SPECL

Type. NONPROCESS CORE LOAD

Description. This is a special one-time-only core load to set

up the job files on disk for test purposes,

System Variables Referenced. AHL, ALL, A, B, RANGE,
LOW, SETPT (1-8) JOBN

Files Referenced.
" File [,Record 1 - RANGE, LOW, A, B
File 2,Record 1 -], ITIME, SETPT, AHL, ALL
Programs Called. None
Calling Programs. None

System Subroutines Called. None

Restart Core Load. N/A

Listing No. ’I

Program. RCALB
Type. NONPROCESS CORE LOAD

Description. This nonprocess core load is for calibrating
e analog input points for Op-guide,

System Variables Referenced. A, B, RANGE, LOW

Files Referenced.
File 1, Record 1

Programs Called. None
Calling Programs. None

System Subroutines Called. None

Restart Core Load. N/A

Listing No.
Program., SCALB
Type. NONPROCESS CORE LOAD

Description.  This nonprocess core load is for calibrating
the set point stations.

System Variables Referenced. RANGE, LOW, A, B

Files Referenced.
File 1, Record 1

Programs Called. None
Calling Programs, None

System Subroutines Called. None

Restart Core Load. N/A

Listing No.
Program. CMIPT
Type. NONPROCESS CORE LOAD

Description. This nonprocess core load is for calibrating

T the data entry dials.

System Variables Referenced. G(1-16), H(1-16)

Files Referenced.
File 1,Record 2

Programs Called. None
Calling Programs. None

System Subroutines Called, GETVL

Restart Core Load. N/A
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Listing No. @

Program. LOADJ
Type. NONPROCESS CORE LOAD

Description. This program loads the process job files on disk
with data read from cards.

System Variables Referenced. None

Files Referenced. None
Programs Called. None
Calling Programs, None

System Subroutines Called. None

Restart Core Load. N/A
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PROGRAM LISTING NO, 9: SYSTEM GENERATION

O]

TASK 1800 TSX-I1I-1 SAMPLE SYSTEM
SEN SW 0 ON FOR ABSOLUTE LOADER
SEN SW 1 ON FOR NONPROCESS MONITOR
SEN SW 2 ON FOR SKELETON BUILDER
TASK DISK WRITE ADDRESSES PROGRAM
ENTER NO. TRIES ON DATA SW MAXOO1F
DATA SWITCHES EQUAL LOGICAL DRIVE
DRIVE CODES=~~HEX 0000 0001 0002
THERE ARE NO DEFECTIVE CYLINDERS
SEN SW O ON GO TO TASK OFF REDO
TASK DISK WRITE ADDRESSES PROGRAM
ENTER NO. TRIES ON DATA SW MAXOOLF
DATA SWITCHES EQUAL LOGICAL DRIVE
DRIVE CODES--HEX 0000 0001 0002
CYLINDERS 0013 0013 0013
ARE DEFECTIVE
DO NOT USE SKEL.BLD WITH THIS PACK
SEN SW 0 ON GO TO TASK OFF REDO
TASK 1800 TSX-II~1 SAMPLE SYSTEM
SEN SW O ON FOR ABSOLUTE LOADER
SEN SW 1 ON FOR NONPROCESS MONITOR
SEN SW 2 ON FOR SKELETON BUILDER

//SYSTEMLOADER

//% IBM 1800 TSX-—II SAMPLE SYSTEM
*ASS TGNMENT

00 01 33

01 02 04,33

02 02 00,08

03 02 02/02,433

04 03 01/01,36/04937/05
05 04 33,06/03,11,12

06 03 10434,33

07 04 03/07,32,20416

08 01 33

09 01 33

10 01 33

11 01 33

12 01 33

13 01 33

14 01 33

15 01 33

99 01 42/06

DEVICE LEV BIT IAC LUN

PISW 00 00 33
DISK-1 01 00 04
PISW 01 01 33

TIMERS 02 00 00
DISK-2 02 0l 08

CARD-1 03 00 02 02
PISW 03 01 33
TYP1G1 04 00 01 01
TYP2G1 04 01 36 04
TYP3G1 04 02 37 05
PISW 05 00 33
PRNT-1 05 ¢33 06 03
DINP 05 02 11
DAOP 05 03 12
ADC-1 06 00 10
COMP~-1 06 01l 34
PISW 06 02 33
PAPTPE 07 Go 03 07
CONSOL 07 0l 32
RPQ-01 07 02 20
ADC-2 07 03 16
PISW 08 00 33
PISW 09 00 33
PISW 10 00 33
PISW 11 00 33
PISW 12 00 33
PISW 13 00 33
PISHW 14 00 33
PISW 15 00 33
KEYB-1 42 06

YOU DEFINED 000016 1/0 DEVICES
AND A TOTAL OF 000029 ILSW BITS
#*LDDSK oLET
SECTOR 0155
*LDDSK .DCOM
SECTOR 0000
*LDDSK oMBT
SECTOR 0002

Continved
*LDDSK «SUP
SECTOR 0005

#LDDSK «CLB
SECTOR 0010

*L.DDSK /CLST
SECTOR 063A
*LDDSK +DUP
SECTOR 0O01lA
*LDDSK +ASM
SECTOR 0066

*LDDSK «FOR
SECTOR 0095

*LDDSK «SIM
SECTOR 0OF6

*LDDSK +EPRG
SECTOR 0618

*%LDDSK SBRT
TAND

CLEAR

CLOCK

COUNT

DMP DMPHX
DMPS DMPST

DPART

ENDTS

IEOR

LD

LEVEL

MASK

OPMON

IDOR

QIFON

QUEUE

RESMK

SAVMK

SETCL

TIMER

UNMK

UNQ

VIAQ

CONHX

TRPRT

FLIP

EADD ESUB
EATN EATAN
EAVL EABS
EAXB EAXBX
EAXI EAXIX
EDVR EDVRX
ELD ELDX
ELN EALOG
EMPY EMPYX

ESINE ESIN
ESQR ESQRT
ETNH ETANH
ETRTN ETNTR
EXPN EEXP
FSBR FSBRX
FARC

FATN FATAN
FAVL FABS

FAXB FAXBX
FAXI FAXIX

FBTD FDTB
FDIV FDIVX
FIXIX FIXI
FLD FLDX

FLN FALOG
FLOAT

FMPY FMPYX
FSINE FSIN
FSQR FSQRT
FTNH FTANH
FTRTN FTNTR
FXPN FEXP
I1ABS

IFIX

NORM

SNR

XDD

XMD

XMDS

XSOR

BINDC

B INHX

DMPDC

EADDX ESUBX

EDIV EDIVX
ESTO ESTOX

ECOSN ECOS

FADD FSUB

FDVR FDVRX

FSTO FSTOX

FCOSN FCOS

ESBR ESBRX

FADDX FSUBX
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Continued

DCBIN
EBPA
EBPRT
HOLEB
HOLPR
HXBIN
PAPEB
PAPHL
PAPPR
PRT
ADRCK
COMGO
DATSHW
DVCHK
ESIGN
FCTST
FSIGN
10U
ISIGN
ISTOX
LDFAC
MDFIO
MDFND
MFIO
MGOTO
MIAR
OVERF
PAUSE
REWND
SAVE
SLITE
SSWTC
sToP
SUBIN
SUBSC
TST0OP
TSTRT
TTEST
UFI0
PLOTX
CARDN
PAPTN
MAGT
AIPTN
AISQN
AIRN
ANINT
DINP
DIEXP
DICMP
DAOP
I0PE
XSAVE
GAGED
AIP
AIS
AIR
Cs
csc
CSX
DAC
QZERQ
QZ010
BT1BT
BT28T
FCHAR
SCALF
FGRID
FPLOT
ECHAR
SCALE
EGRID
EPLOT
POINT
FCHRX
FRULE
ECHRX
ERULE
XYPLT
PLOTI

COMG1

STFAC
MDAF

MRED
MFIF
MIARX

BCKSP
I0FIX
SLITT

TSET
URED

AIPN
AISN

ousLy
XEXIT
UNGAG

Vs
vsC
VSX
co

FCHRI
FMOVE
ECHRI
EMOVE

PLOTS

//* SYDIR
*DEDIT 32K 020CYL
THE SOURCE CORE-SIZE IS 032768
THE OBJECT CORE-SIZE IS 032768
END SYSTEM LOAD

SBFAC
MDAI

MWRT
MITF
MFAR

EOF

UWRT

ETS
XLOAD

DI
DIC
DIX
0o

WCHRI
FINC
VCHRI
EINC

DVFAC
MOCOM MDF MDFX MDI MD IX MDRED MDWRT

MCOMP MIQAF MIDAI MIOFX MIOIX MIOF MIOI
MEIF ’
MFARX MEAR MEARX

UIDl UIOF UIOAI UICAF UIOFX UIGIX UCOMP

PI
PIC
PIX
PO
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Continved

TASK 1800 TSX-II-1 SAMPLE SYSTEM
SEN SW O ON FOR ABSOLUTE LOADER
SEN SW 1 ON FOR NONPROCESS MONITOR
SEN SW 2 ON FOR SKELETON BUILDER

// JoB

// * DEFINE THE SAMPLE SYSTEM TO BE A TWO DRIVE SYSTEM

// DUP
*DEFINE NDISK 2
DUP FUNCTION COMPLETED

// JoB

// * LABEL DISK DRIVE ZERO WITH 00000
// DUP

*DLABL O 00000

DUP FUNCTION COMPLETED

// J08

// % LABEL DISK DRIVE ONE WITH 11111
// DUP

*DLABL 1 11111

DUP FUNCTION COMPLETED

// JoB X X

// * DEFINE DRIVE ZERO CONFIGURATION

// DUP

*DEFINE CONFG COPO 020
DUP FUNCTION COMPLETED

//7 J08B X X

// * DEFINE DRIVE ONE CONFIGURATION

// DUP

*DEFINE CONFG SXIN1I1DELM1F1P1 16000 16767 080
DUP FUNCTION COMPLETED

000

010 05

// JoB A

// * SET UP FILES FILEl, FILE2, AND FILE3 ON DRIVE ONE
// DUP

*STOREDATAD 1 1 FILEL 002

DUP FUNCTION COMPLETED

*STOREDATAD 1 1 FILE2 100

DUP FUNCTION COMPLETED
*STOREDATAD 1 1 FILE3 003
OUP FUNCTION COMPLETED

// JoB A

// * STORE SYSTEM DIRECTOR FROM CARDS ON DISK
// DUP

*STORE RD 1 SYDIR

SYDIR OUTTR CHAIN INTEX SHARE SPECL BACK EACLK
DUP FUNCTION COMPLETED

Programming Techniques
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// JOB

/7 *x

A
INSKEL CALL COUNT SUBROUTINE

// FOR

*LIST
kK

[aEaNeleXel

[aEaXal

[aNeXal

97
99
98

[e KN el

[

[aEeXel [aleNel

oooO

11
12

113
114

14
20

[aNaNel

21
22
23

24
30

OO0

31
32

ALL
PERIODIC PROGRAM SCHEDULER
SUBROUTINE SCHED

THIS SUBROUTINE SCHEDULES THE PERIODIC EXECUTION OF THE PROGRAMS
LISTED IN THE EXTERNAL STATEMENT. THIS SUBROUTINE IS ENTERED
EVERY 20 SECONDS.

INTEGER SWOySW1ySW29SW34SW4,ySW5,DAY

INTEGER VALUE(15),SETPT(8),COUMT(8),0FFLN(8)

EXTERNAL SCAN2,L0G154L0G60ySHIFToWEEK

DIMENSION RANGE{(8)4AHL{40)4ALL(40)}4A(40)4B(40),LOW(8)4G(16)sH(16)
COMMON/ INSKEL/SWOySW1ySW2ySW3y SW4ySW5,4DAY s JOBN»VALUE yRANGE yLOW,SET
1PTyCOUMT yOFFLNyAHLyALLyA4By IBASEsIBASZyIBAZZyGyH,yIENDT,IPERD, ITCNT
29 IPONT

SET UP NEXT ENTRY INTO THE SCHEDULER.
CALL COUNT(0,1,20)
INITIATE CLOSED LOOP CONTROL PROGRAM ON LEVEL 10.

GO TO (97,1)9SKW3
GO TO (99,98),S5W0
CALL LEVEL(10)
SW4=1

TEST FOR TWO MINUTE LIMIT SCAN

SW5=SW5+1

GO TO (1lylylylylye2)ySW5
CALL QUEUE(SCANZ2,9,0)
CALL ENDTS

SW5=0

CONT INUE

READ CLOCK
CALL CLOCK(D)
TEST FOR FIFTEEN MINUTE LOG

IF(IBASE) 44,45
IF(250-1)10+646
IF(IBASE-1)646410

GO TO (664,67)4SH3
CALL QUEUE(LDG15911,0)
CALL ENDTS
IBASE=1BASE+250
IF(IBASE=-23760)10,7,7
IBASE=0

CONTINUE

TEST FOR HOUR LOG

IF(IBASZ)11,11,12
1F(250-1)20,13,13
IF(IBASZ-1)13,13,20

GO TO {(113,114),5W3
CALL QUEUE(LOG60,1240)
CALL ENDTS
IBASZ=IBASZ+1000
IF(23100-1BASZ) 14414420
IBASZ=0

CONTINUE

TEST FOR SHIFT END LOG AT 8.15,16.15,00.15

IF{IBAZZ-250)21+21422
IF(1-1000)22,22+30
IF(IBAZZ-1)23,23,30
CALL QUEUE(SHIFT,13,0)
CALL ENODTS
IBAZZ=IBAZZ+8000
IF(17000-1BAZZ) 24424430
IBAZZ=250

CONTINUE

UPDATE DAY OF WEEK

IF(I-100)31,31,35
IF(SW1)32,32,36
DAY=DAY+1
IF(8-DAY)33,33,34
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33 DAY=1
34 SWl=1
GO TO 36
35 SWl=-1
36 CONTINUE

TEST FOR 8,30 MONDAY MORNING LOG

o000

IF({DAY-2)100440,100
40 TF(1-8500)41442,42
41 SW2=-1

GO TO 100
42 1F(SW2)43443,100
43 CALL QUEUE(WEEK4s14,0)
SW2=1
CALL ENDTS
RETURN
END
VARIABLE ALLOCATIONS

CSWO(I*)=FFFF

100

CSW1(Ix)=FFFE CSW2(I%*)=FFFD

STATEMENT ALLOCATIONS

97 =0021 99 =0027 98 =002A 2 =003E 1 =004A 4 =0051
7 =0079 10 =007D 11 =0081 12 =0089 13 =008F 113 =0095
22 =00B9 23 =00BF 24 =00D3 30 =00D7 31 =00DD 32 =00E1
40 =0102 41 =0108 42 =010F 43 =0113 100 =011F

FEATURES SUPPORTED

ONE WORD INTEGERS
CALLED SUBPROGRAMS

SCAN2 LOG15 LOG6O SHIFT WEEK COUNT LEVEL QUEUE ENDTS
INTEGER CONSTANTS
0=0002 1=0003 20=0004 10=0005 9=0006 250=0007

23100=000C 13=000D 8000=000E 17000=000F 100=0010 8=0011
CORE REQUIREMENTS FOR SCHED

COMMON 0 INSKEL COMMON 464 VARIABLES 2 PROGRAM 288

END OF COMPILATIOCN

SCHED

DUP FUNCTION COMPLETED
*DELET SCHED
SCHED

D25 NAME NOT IN L/F
*STORE 1 SCHED
SCHED

DUP FUNCTION COMPLETED

@)

// JOB A

// * INSKEL INTERRUPT SUBROUTINE

// FOR

*LIST ALL

*% LEVEL 10 SUBROUTINE FOR CLOSED LOOP CONTROL
SUBROUTINE LEV10

THIS SUBROUTINE DOES CLOSED LOOP CONTROL OF EIGHT SET POINT
STATIONS. EVERY TWENTY SECONDS THE SCHEDULER SUBROUTINE GIV
A CALL LEVEL TO THIS ROUTINE AND SETS SW4 TO POINT TO THE SC
SECTION SUCH THAT ALL EIGHT POINTS ARE SCANNED.
FINISHED THE OUTPUT TO EACH ON-LINE STATION IS COMPUTED AND
FIRST PULSE OUTPUT IS GIVEN. TIMER B IS THEN USED TO SET UP
FIFTEEN MILLISECOND ENTRIES INTO THE SUBROUTINE SO THAT ALL
NECESSARY PULSES ARE GIVEN.

OO0

INTEGER SWO,SW19SW2,SW3ySW49SW54DAY

INTEGER VALUE(15),SETPT(8),COUMT(8),0FFLN(8)
EXTERNAL SOUT

DIMENSION IBIT(8),IBIZ(8),1BIA(8),I0UT(3)
DIMENSION INV(17)

ES
AN

WHEN THE SCAN IS

THE

DIMENSION RANGE(8)yAHL(40)yALL(40)9A(40)4B(40),LOW(8),G(16),H{16)
COMMON/INSKEL/SWO+SW19ySW29sSW3,SW4ySW54DAY,JOBN,VALUE ,RANGE yLOW,SET
1PT,COUMT OFFLN,AHL,ALL,AyBy IBASE, IBASZyIBAZZ,G4Hy IENDT,IPERD, ITCNT
29 IPONT

DATA 1BIT/Z24000421000,20400420100,20040,22010,20004,20001/

DATA 1BIZ/28000,22000,20800,20200,20080,20020,20008,20002/

DATA IBIA/Z3FFF,ZCFFF,ZF3FF,IFCFF,2ZFF3F,ZFFCF,2ZFFF3,2ZFFFC/

CSW3(I%)=FFFC

5
114
33

CLOCK

=00ED

11=0008
2=0012

CSW4( I*)=FFFB CSW5 (I%)=FFF
=0059 6 =005F 66 =0065 67
=009D 14 =00A9 20 =00AD 21

34 =00F1 35 =00F7 36
COMGO
23760=0009 12=000A 1000
85000013 14=0014

Programming Techniques
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Continved

C

Cc READ DIGITAL INPUT SWITCHES TO DETERMINE WHICH STATIONS ARE
[ ON-LINE,

C

678
699
679

[aNeKa]

1000

OO0

99

88

-
—
-

N

100

101
3000

OO0000 000

[gNaKe]

20

10

[eXekaNg]

11
12

OO0

INV(17)=64

CALL CSX(01011,INV(1),INV(17))
INV(1)=0

DO 678 J=1,8

K=J+8

OFFLN(J)=INV(K)
INV(1)=INV(1)+0FFLN(J)
IFCINV(1))699,699,679
I0UT(1)=0

GO TO 12

CONTINUE

BRANCH ON SW4 TO EITHER SCAN SECTION OR OUTPUT SECTION.

GO TO (1000,3000)SH4
CONT INUE

SCAN SECTION

SET PULSE OUTPUT WORD TO ZERO

I0UT(1)=0

CALL AIS{02001,VALUE(6),VALUE(15),4096)
CALL AIS(0,1IV)

GO TO (99,88),1V

CONTINUE

DO 100 J=1,8
IF(OFFLN(J))1,100,1
IF(SETPT(J))111,100,111
VAL=SETPT(J)~VALUE(J+5)
VAL=VAL*2000./RANGE(J)

COUMT (J)=VAL
IF(COUMT(J))24100,4

COUMT (J)==COUMT (J)
IOUT(1)=I0R(IOUT(1),IBIT(J)}
GO TO 100
IOUT(1)=I0R(IOUT(1),IBIZ(J))
CONT INUE
IFLI0UT(1))101,12,101

SW4=2

CONTINUE

OUTPUT SECTION
I0UT(2)=126

THE FOLLOWING BIT IS SET IN THE OUTPUT WORD FOR INCREMENTING A
PULSE COUNTER FOR DETERMINING THE NUMBER OF PULSES GIVEN AT
ANY TIME.

IOUT(1)=I0R(IOUT(1),IBIZ(3))
CALL PO(02001,I0UT(1),I0UT(3))

SEE WHICH POINTS ARE TO GO OUT NEXT TIME

DO 10 J=1,8

IF(DFFLN(J))3,9,3
IF(COUMT(J))9,9,20

COUMT (J)=COUMT (J) -1
IF(COUMT(J))9,49,410
IOUT(1)=TAND(IOUT(1),IBIA(J))
CONTINUE

CALL TIMER B FOR RE-ENTRY TO THIS SECTION IN 15 MILLISECONDS IF
THERE ARE ANY MORE PULSES TO GO OUT.

IF(IOUT(1))11,1211
CALL TIMER(SOUT,2,15)
CONTINUE

DISPLAY PULSE OUTPUT FOR VISUAL VERIFICATION OF DIRECTION OF
MOVEMENT.

10UT(2)=127

CALL PO(01001,I0UT(1),I0UT(3))
CALL INTEX

END
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VARTABLE ALLOCATIONS

CSWOUI*)=FFFF CSW1(I*)=FFFE CSW2({ I*)=FFFD CSW3(I*)=FFFC CSW4(I*)=FFFB CSW5 (I*)=FFFA
DAY(1%*)=FFF9 JOBN(I*)=FFF8 VALUE( I*)=FFF7-FFE9 RANGE(R*)=FFE6-FFD8 LOW(I*)=FFD7-FFDO SETPT(I*)=FFCF-FFC8
COUMT(I*)=FFC7~FFCO OFFLN(I*)=FFBF-FFB8 AHL(R*)=FFB6-FF68 ALL(R*)=FF66-FF18 A(R*)=FF16-FEC8 B(R*)=FEC6-FET78
IBASE(I*)=FET7 IBASZ(I*)=FE76 IBAZZ{1*)=FE75 G(R*)=FE72-FES54 H(R*)=FE52-FE34 IENDT(I#*)=FE33
IPERD(I*)=FE32 ITCNT(I*)=FE31 IPONT(I*)=FE30 CVAL(R )=0000 IBIT(I )=0009-0002 IBIZ(I )=0011-000A
IBIA(I )=0019~0012 IQUT(I )=001C-001A INV{I )=002D-001D J(1 )=002€E K{I )=002F IV(I )=0030
STATEMENT ALLOCATIONS
678 =0080 699 =009B 679 =00A3 1000 =00A9 99 =00C3 88 =00CD 1 =00DA 111 =00E3 2 =0114 4 =0138
100 =0156 101 =0165 3000 =0169 3 =01A5 20 =01AE 9 =018F 10 =01DA 11 =01E9 12 =01EF

FEATURES SUPPORTED
ONE WORD INTEGERS

CALLED SUBPROGRAMS
SouT CsX AIS I0R PO IAND TIMER INTEX FMPY FDIVX FLD FSTO IFIX FLOAT COMGO

ISTOX SuBSC

REAL CONSTANTS
«200000E 04=0038

INTEGER CONSTANTS
64=003A 1011=0038 0=003C 1=0030D 8=003E 2001=003F 4096=0040 2=0041 126=0042 15=0043

127=0044 1001=0045

CORE REQUIREMENTS FOR LEV1O
COMMON 0 INSKEL COMMON 464 VARIABLES 56 PROGRAM 466

END OF COMPILATION

LEV1O

DUP FUNCTION COMPLETED

// DUP

*DELET LEV1O
LEV1O

D25 NAME NOT IN L/F
*STORE 1 LEV1O
LEV1O

DUP FUNCTION COMPLETED

@

// JoB A

// * INSKEL CALL TIMER SUBROUTINE

// FOR

*LIST ALL

*% TIMER B SUBROUTINE TO SETUP RE-ENTRY INTO LEVEL 10 PROGRAM
SUBROUTINE SOUT

C
C THIS SUBROUTINE SERVICES TIMER B AND IS USED FOR INITIATING
c ENTRIES INTO THE LEVEL 10 SUBROUTINE FOR THE OUTPUTING OF PULSES
c TO THE SET POINT STATIONS.
c
INTEGER SWOySW1,SW2ySW3,SW4,ySW5,DAY
INTEGER VALUE(15)4SETPT(8),COUMT(8)40FFLN(8)}
DIMENSION RANGE(8) yAHL(40)4ALL(40),A(40)4B(40)yLOW(8)4G(16)yH(16)
COMMON/ INSKEL/SWOy»SW19SW2ySW3y SW4ySW5,DAY,JOBNyVALUE yRANGE 4 LOW,»SET
1PT,COUMTyOFFLNyAHL,ALLyAyByIBASEy IBASZyIBAZZ,G9Hy IENDT,IPERD, ITCNT
249 IPONT
GO TO (342)sSWO
3 GO TO (241)9SW4
1 CALL LEVEL(10)
2 RETURN
END
VARTABLE ALLOCATIONS
CSWO(I*)=FFFF CSW1{(I*)=FFFE CSW2(I%*)=FFFD CSW3(I*)=FFFC CSWa4(Ix)=FFFB CSW5(I*)=FFFA
DAY (1*)=FFF9 JOBN(I*)=FFF8 VALUE(I*)=FFF7-FFEQ RANGE (R*)=FFE6-FFD8 LOW(I*)=FFD7-FFDO SETPT(I*)=FFCF-FFC8
COUMT (I1*)=FFC7-~FFCO OFFLN(I*)=FFBF—FFB8 AHL (R*)=FFB6-FF68 ALL(R*)=FF66-FF18 A(R*)=FF16-FECS8 B(R*)=FEC6-~FE78
IBASE(I*)=FE77 IBASZ (I*)=FET76 IBAZZ{1%)=FET5 G(R*)=FE72-FE54 H(R*)=FES2-FE34 IENDT(I*)=FE33
IPERD(I*)=FE32 ITCNT(I*)=FE31 IPONT(I%*)=FE30

STATEMENT ALLOCATIONS
3 =0008 1 =000E 2 =0011

FEATURES SUPPORTED
ONE WORD INTEGERS

CALLED SUBPROGRAMS
LEVEL COMGO
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Continued

INTEGER CONSTANTS
10=0000

CORE REQUIREMENTS FOR SOUT
COMMON O INSKEL COMMON 464 VARIABLES O PROGRAM 20

END OF COMPILATION

SOuUT

DUP FUNCTION COMPLETED
*STORE 1 souT
SouT

DUP FUNCTION COMPLETED

// JoB A

// * INSKEL INTERRUPT SUBROUTINE

// FOR

*LIST ALL

% QUEUE 15 MINUTE LOG ON DEMAND
SUBROUTINE QUELS

C
c THIS SUBROUTINE QUEUES THE FIFTEEN MINUTE LOG ROUTINE ON DEMAND.
c

EXTERNAL LOG15

CALL ENDTS

CALL QUEUE(LOG154+7,+0)
CALL INTEX

END

FEATURES SUPPORTED
ONE WORD INTEGERS

CALLED SUBPROGRAMS
LOG15 ENDTS QUEUE INTEX

INTEGER CONSTANTS
7=0000 0=0001

CORE REQUIREMENTS FOR QUEL1S
COMMON O INSKEL COMMON 0 VARIABLES 0 PROGRAM 14

END OF COMPILATION

QUELS

DUP FUNCTION COMPLETED
*STORE 1 QUELS
QUELS

DUP FUNCTION COMPLETED

// JOB A

// * INSKEL CALL COUNT SUBROUTINE

// FOR

*LIST ALL

*% PERIODIC QUEUE OF TREND LOG SUBROUTINE
SUBROUTINE TCONT

THIS SUBROUTINE PERIODICALLY QUEUES THE TREND LOG PROGRAM THE
NUMBER OF TIMES SPECIFIED.

OO0

INTEGER SWOySWLySW2ySW3,SW4ySW5,4DAY

INTEGER VALUE(15),SETPT(8),COUMT(8),0FFLN(8)

EXTERNAL TREND

DIMENSION RANGE(8)yAHL(40)9ALL(40)yA(40)4B(40),LOW(8)4G(16),H(16)
COMMON/INSKEL/SWO»SW1ySW2,SW3ySW49SW5,DAY,JOBN,VALUE yRANGE yLOW,SET
1PTyCOUMT,OFFLNyAHLyALL yAy By IBASE, IBASZyIBAZZ,G4H,IENDT,IPERD,yITCNT
249 IPONT

CALL ENDTS

CALL QUEUE(TREND,2,0)

ITCNT=ITCNT-1

IF(ITCNT)2,2,1



Continved

1 CALL COUNT(243,IPERD)

2 RETURN
END

VARIABLE ALLOCATIONS

CSWO{I*)=FFFF CSW1(I*)=FFFE CSW2(I*)=FFFD CSW3(I*)=FFFC CSW&4(I*)=FFFB CSWS (I*)=FFFA

DAY {I*)}=FFF9 JOBN(I*)=FFF8 VALUE(I*)=FFF7-FFE9 RANGE (R*)=FFE6-FFD8 LOW(1%)=FFD7-FFDO SETPT(I*)=FFCF~FFC8

COUMT(1*)=FFC7-FFCO OFFLN(I*)=FFBF-FFB8 AHL(R*)=FFB6-FF68 ALL (R*)=FF66-FF18 A(R*)=FF16-FEC8 B(R*)=FEC6-FE78
IBASE(I*)=FET77 IBASZ(I*)=FET6 IBAZZ(I*)=FET75 G(R*)=FE72~FE54 H(R*)=FE52-FE34 IENDT(I%*)=FE33
IPERD{I*)=FE32 ITCNT(I*)=FE31 IPONT(I*)=FE30

STATEMENT ALLOCATIONS
1 =0017 2 =001C

FEATURES SUPPORTED
ONE WORD INTEGERS

CALLED SUBPROGRAMS
TREND ENDTS QUEUE COUNT

INTEGER CONSTANTS
2=0000 0=0001 1=0002 3=0003

CORE REQUIREMENTS FOR TCONT
COMMON 0 INSKEL COMMON 464 VARIABLES 0 PROGRAM 30

END OF COMPILATION

TCONT

DUP FUNCTION COMPLETED
*DELET TCONT
TCONT

D25 NAME NOT IN L/F
*STORE 1 TCONT
TCONT

DUP FUNCTION COMPLETED

®

// JoB A

// * INSKEL INTERRUPT SUBROUTINE
// FOR

*LIST ALL

*% ABORT TREND LOG SUBROUTINE

SUBROUTINE TABRT
c
c THIS SUBROUTINE ABORTS THE TREND LOG ON DEMAND.
C

INTEGER SWOySW1ySW2,SW3,SW4,SW5,DAY

INTEGER VALUE(15),SETPT(8),COUMT(8),0FFLN(8)

DIMENSION RANGE(8)4yAHL{40),ALL(40),A(40),B(40),LOW(8),G(16),H(16)
COMMON/ INSKEL/SWO,SW19SW2ySW3, SW4,SW5,DAY,JOBNyVALUE yRANGE 4L OW,SET
1PT,COUMT,0FFLN,AHLyALLA4B,IBASE,IBASZ,IBAZZ,G4H,IENDT,IPERD, ITCNT

29 IPONT
ITCNT=0
CALL INTEX
END
VARIABLE ALLOCATIONS
CSWO(I*)=FFFF CSW1(I*)=FFFE CSW2{I%}=FFFD CSW3(I*)=FFFC CSW4(TIx)=FFFB CSW5(I%)=FFFA
DAY (I*)=FFF9 JOBN(I*)=FFF8 VALUE(I*)=FFF7-FFE9 RANGE({(R*)=FFE6-FFD8 LOW(I*)=FFD7-FFDO SETPT(I*)=FFCF-FFC8
COUMT (I*)=FFC7-FFCO OFFLN(I*)=FFBF-FFBS8 AHL{R*)=FFB6-FF68 ALL(R*)=FF66-FF18 A(R*)=FF16~FEC8 B(R*x)=FEC6-FET78
IBASE(I*)=FE77 IBASZ(I*)=FE76 IBAZZ(I*)=FET75 G(R*)=FE72-FE54 H{R*}=FE52-FE34 IENDT(I%*)=FE33
IPERD(I*)=FE32 ITCNT(I*)=FE31 IPONT(I*)=FE30

FEATURES SUPPORTED
ONE WORD INTEGERS

CALLED SUBPROGRAMS
INTEX

INTEGER CONSTANTS
0=0000

CORE REQUIREMENTS FOR TABRT
COMMON O INSKEL COMMON 464 VARIABLES 0 PROGRAM 8

END OF COMPILATION
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TABRT
DUP FU
*STORE
TABRT

nued

NCTION COMPLETED
1 TABRT

DUP FUNCTION COMPLETED

/7 JoB
77 %
// FOR
*LIST
*x

[sNeNaNal

VARIAB
INS

A
USER SUBROUTINE

ALL
SUBROUTINE FOR READING DATA ENTRY DIALS
SUBROUTINE GETVL(INVAL)

THIS SUBROUTINE READS THE ANALOG INPUT VALUE FOR EACH OF THE
SIXTEEN DATA ENTRY DIALS.

DIMENSION INS(12)4INR(12)+INVAL(16)
CALL AIS(02011,+INR(1),INR{10),0)
CALL AIS(02001,INS(1),INS(12),4098)}
CALL AIS{00010,1V)

GO TO (1,2),1V

CALL AIS(O,1V)

GO TO(2,43),I1V

DO 4 J=1,8

K=9=J

INVAL (J+8)=INR(K)

DO 5 J=1,4

K=11-J

INVAL{J)=INS(K)

INVAL(J+4)=INS(K=6)

RETURN

END

LE ALLOCATIONS

(I )=0008-0000 INR(I )=0017-000C Iv(l )=0018 J(I )=0019

STATEMENT ALLGCATIONS

1

=0059 2 =0063 3 =006D 4 =0077 5 =00AA

FEATURES SUPPORTED
ONE WORD INTEGERS

CALLED SUBPROGRAMS

AIS

INTEGE
2011

COMGO 1STOX suBsC SUBIN

R CONSTANTS

=0020 0=0021 2001=0022 4098=0023 10=0024 1=0025

CORE REQUIREMENTS FOR GETVL
COMMON 0O INSKEL COMMON 0 VARIABLES 32 PROGRAM

END OF COMPILATION

GETVL

DUP FUNCTION COMPLETED
*STORE 1 GETVL
GETVL

DUP FUNCTION COMPLETED

@

// JOB A

/7 %

USER SUBROUTINE

// FOR

*LIST
ek

[eNaNeNa¥el

230

ALL
SUBROUTINE FOR READING AND CONVERTING DATA ENTRY DIALS
SUBROUTINE CONVR(INVAL)

THIS SUBROUTINE SCANS THE 16 DATA ENTRY DIALS AT THE PROCESS
OPERATORS CONSOLE AND CONVERTS THEM TO AN INTEGER VALUE WITH
RANGE 0 TO 9.

INTEGER SWOySW1,SW2,SW3,SW4,SW5,DAY
INTEGER VALUE(15),SETPT(8),COUMT(8)0OFFLN(8)
DIMENSION INVAL(16)

166

DIMENSION RANGE(8)9AHL{40)ALL(40) 4A(40) 4B(40),LON(8),G(16),H(16)

8=0026

K(I

)=001A

9=0027

4=0028

11=0029
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COMMON/ INSKEL/SWO,SW1,SW2,SW3, SW4,SW5,DAY, JOBN+VALUE yRANGE ,L.OW,SET
1PT,COUMT 4OFFLNyAHLyALL Ay By IBASE, IBASZ,IBAZZ,GyH
CALL GETVL (INVAL)
DO 10 J=1,16
10 INVAL(J)=INVAL(J)*G(J)+H(J)

RETURN
END
VARTABLE ALLOCATIONS
CSWO(I*)=FFFF CSW1(I%*)=FFFE CSW2{( 1*)=FFFD CSW3(I*)=FFFC CSW4(I*)=FFFB CSW5(I*)=FFFA
DAY (I*)=FFF9 JOBN(I*)=FFF8 VALUE(I*)=FFF7-FFE9 RANGE(R*)=FFE6-FFD8 LOW(I*)=FFD7-FFDO SETPT(I*)=FFCF-FFC8
COUMT (I*)=FFC7=FFCO OFFLN(I*)=FFBF-FFB8 AHL{R*)=FFB6-FF68 ALL(R*)=FF66-FF18 A{R*)=FF16-FEC8 B{R*)=FEC6=FE78
IBASE(I*)=FET77 IBASZ(I*)=FE76 IBAZZ(I%)=FET75 G(R*)=FET2-FE54 H{R*)=FE52~FE34 J(I )=0000

STATEMENT ALLOCATIONS
10 =0014

FEATURES SUPPURTED
ONE WORD INTEGERS

CALLED SUBPROGRAMS
GETVL FADDX FMPYX IFIX FLOAT ISTOX SuBSC SUBIN

INTEGER CONSTANTS
1=0004 16=0005

CORE REQUIREMENTS FOR CONVR
COMMON 0 INSKEL COMMON 460 VARIABLES 4 PROGRAM 54

END OF COMPILATION

CONVR

DUP FUNCTION COMPLETED
*STORE 1 CONVR
CONVR

DUP FUNCTION COMPLETED

// JoB A

// *® USER SUBROUTINE

// FOR

*LIST ALL

¥ TIME CONVERSION SUBROUTINE
SUBROUTINE PTIME(X)

THIS SUBROUTINE READS THE CLOCK AND CONVERTS THE TIME TO A
FLOATING POINT NUMBER WITH THE DECIMAL POINT SEPERATING HOURS

AND MINUTES.

[eXaNeEaNel

CALL CLOCKI(T)
J=1/1000%1000
I=1-J
X={{1%60./1000.,)+J/10)/100.
RETURN
END
VARTABLE ALLOCATIONS
I(I )=0002 J(I )=0003

FEATURES SUPPORTED
ONE WORD INTEGERS

CALLED SUBPROGRAMS
CLOCK FADD FMPY FDIV FSTO FLOAT SUBIN

REAL CONSTANTS
«600000E 02=0004 +«100000E 04=0006 .100000E 03=0008

INTEGER CONSTANTS
1000=000A 10=0008B

CORE REQUIREMENTS FOR PTIME
COMMON 0 INSKEL COMMON 0 VARIABLES 4 PROGRAM 56

END OF COMPILATION

PTIME
DUP FUNCTION COMPLETED
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‘I’,chmua

// DUP
*STORE
PTIME

1 PTIME

DUP FUNCTION COMPLETED

// JOB A
@ // * USER SUBROUTINE

// % THE FOLLOWING TWO SUBROUTINES ARE USED IN FORTRAN TO OBTAIN THE
// * ADDRESS OF EITHER A VARIABLE OR A SUBROUTINE

// ASM
*LIST

*PRINT SYMBOL TABLE

0000 09044119
0000 0 0000
0001 01 66800000
0003 0 (€200
0004 00 4E000001
0006

IADDR 0000

et ok el ool s ol skt Sl R R R R R ok Rl R BR OB OR AR SRR o
* IADDR SUBROUTINE *
ook ol o ool ok ookl ok RSO R R Rk Rk Rk KR HOROKRR Rk R %
*

*

* THIS SUBROUTINE GETS THE ADDRESS OF A *
* FORTRAN VARIABLE. *
* *
® FORTRAN CALL *
* I=IADDR(ABC) %
* *
* AFTER EXECUTION OF THE ABOVE STATEMENT *
* 1 EQUALS THE ADDRESS OF THE VARIABLE ABC. =
x* *
* ASM GENERATED CODE *
* CALL IADDR *
* DC ADDR(ABC) *
* *
* RESULT IS IN THE ACCUM UPON RETURN ®
* *
® THE SUBROUTINE IS RE-ENTRANT *
* %
e 346 34 dje s e e 3 e e e 24 e s e e 3 e e e e e vl e e e ke e e e sl e e afe e e ke e e o ofe Ak Sl e e e e X e e ok

ENT IADDR DEFINE ENTRY POINT
IADDR DC 0 CALL ENTRY

LDX 12 IADDR SAVE RET ADDR AND SET XR2

LD 20 TO PARAMETER--GET PARAMETR

BSC L2 1 RETURN

END

SYMBOL TABLE

NO ERRORS IN ABOVE ASSEMBLY.

TADDR

DUP FUNCTION COMPLETED

// DUP
*STORE
TIADDR

TADDR

DUP FUNCTION COMPLETED

// ASM
*LIST

*PRINT SYMBOL TABLE
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e e o e A Ak 3¢ e e oA He A oA o R A e o ok R ek e X e ek e A o e e o ke 3 o e ok B e R e el sk ok

ISBAD SUBROUTINE *
e A oo o e e ok ook ol ool o e o R RO e e e R ok g R o oK K ok R Ok K

*

*

%*

® THIS SUBROUTINE GETS THE ADDRESS OF THE *
® ENTRY POINT TO A SUBROUTINE. *
* *
* FORTRAN CALL *
#* EXTERNAL SUBR *
£ N *
* . *
* . *
* . %
* 1=1SBAD{ SUBR) *
* *
* AFTER EXECUTION OF THE ABOVE STATEMENT *
* I EQUALS THE ADDRESS OF THE ENTRY POINT *
* OF THE SUBROUTINE SUBR. *
* *
% ASM GENERATED CODE *
* ALL ISBAD *
* CALL SUBR *
* *
* ENTRY ADDR TO SUB IS IN ACCUM UPON RETURN  #
* *
* THE SUBROUTINE IS RE~ENTRANT *
* *
e e 3 3 e 23 S 3ok e 3 e e ok e 3 e 35 o3 e ok B e e 3 e e e Aok e e e e 36 o s e 3 e ol e X el e ko R

ENT ISBAD DEFINE ENTRY POINT
ISBAD DC 0 CALL ENTRY POINT

LDX 12 ISBAD XR2#RET ADDR AND CALL PARA

LD 20 IS IT BSI L OR BSI I

SLA 8 PUT INDIRECT BIT IN O POS

BSC L %+3,- BRANCH FOR DIRECT BSI

Lo 121 GET SUB ENTRY POINT

MDX *+1

LD 21 GET SUB ENTRY POINT

BSC L2 2 EXIT

END

SYMBOL TABLE

NO ERRORS IN ABOVE ASSEMBLY.

1 ISBAD

Continued
0000 09882044
0000 0O 0000
0001 01 66800000
0003 0 C200
0004 0 1008
0005 01 4C10000A
0007 00 C6800001
0009 0 7001
000A 0 C201
000B 00 4E000002
000E

ISBAD 0000
ISBAD
DUP FUNCTION COMPLETED
// DuUP
*STORE
ISBAD

OUP FUNCTION COMPLETED

// JoB

A

/7 % INSKEL INTERRUPT SUBROUTINE

// FOR

*LIST ALL
X QUEUE OF CE UNMASK ROUTINE

SUBROUTINE

CESET

CALL QUEUE(CEINT,20,0)

c

C

C

[
EXTERNAL CEINT
CALL ENDTS
CALL INTEX
END

FEATURES SUPPORTED
ONE WORD INTEGERS

CALLED SUBPROGRAMS
QUEUE

CEINT

INTEGER CONSTANTS
20=00

ENDTS

00

0=0001

INTEX

THIS SUBROUTINE QUEUES THE CE UMASK PROGRAM SO THAT DEVICES MAY
BE TAKEN OFF~LINE OR PUT ON-LINE.
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Continued

234

CORE REQUIREMENTS FOR CESET
COMMON O INSKEL COMMON 0 VARIABLES 0 PROGRAM

END OF COMPILATION

CESET

DUP FUNCTION COMPLETED

// DUP

*STORE 1 CESET
CESET

DUP FUNCTION COMPLETED

/7 Jo8 A

// * INSKEL INTERRUPT SUBROUTINE

// FOR

*LIST ALL

E3S ABORT GRADE PROCESS INTERRUPT SUBROUTINE

SUBROUTINE ABORT

[
C THIS SUBROUTINE QUEUES THE GRADE CHANGE PROGRAM CAUSING THE
C PRESENT GRADE TO BE ABORTED.
c
EXTERNAL GRADE
CALL ENDTS
CALL QUEUE(GRADE,5,0)
CALL INTEX
END

FEATURES SUPPORTED
ONE WORD INTEGERS

CALLED SUBPROGRAMS
GRADE ENDTS QUEUVE INTEX

INTEGER CONSTANTS
5=0000 0=0001

CORE REQUIREMENTS FOR ABORT
COMMON 0 INSKEL COMMON 0 VARIABLES 0 PROGRAM

END OF COMPILATION

ABORT

DUP FUNCTION COMPLETED

// DUP

*STORE 1 ABORT
ABORT

DUP FUNCTION COMPLETED

// JoB A

// * INSKEL CALL COUNT SUBROUTINE
// FOR

*LIST ALL

%k END OF GRADE COUNT SUBROUTINE

SUBROUTINE ENDGD

THAT GRADE HAS ELAPSED.

[aEeXelel

INTEGER SWOy»SW1ySW2,SW3ySW4,ySW5,DAY
INTEGER VALUE(15)+SETPT(8),COUMT(8),0FFLN(8)
EXTERNAL GRADE

14

14

THIS SUBROUTINE ABORTS THE GRADE IN PROGRESS WHEN THE RUN TIME FOR

DIMENSION RANGE(8),AHL(40),ALL(40),A(40)4B(40),LOW(8)+G(16),H(16)
COMMON/INSKEL/SWOySW19SH2ySW39sSW4ySW5,DAY,JOBN,VALUE RANGE 4L OW,SET
1PTyCOUMT,OFFLNyAHLyALLyAyByIBASE) IBASZyIBAZZGyHy IENDT» IPERD,ITCNT

249 IPONT

GO TO {142)4SW3
1 CONTINUE

CALL ENDTS

CALL QUEUE(GRADE5,40)
2 RETURN

END



@ Continued

VARIABLE ALLOCATIONS
CSWO(I*)=FFFF
DAY (I*)=FFF9

IBASE(I*)=FET77
IPERD(I%*)=FE32

STATEMENT ALLOCATIONS
1 =0009 2 =0011

FEATURES SUPPORTED
ONE WORD INTEGERS

CALLED SUBPROGRAMS
GRADE ENDTS QUEUE COMGO

INTEGER CONSTANTS
5=0000 0=0001

CORE REQUIREMENTS FOR ENDGD
COMMON 0 INSKEL COMMON

END OF COMPILATION

ENDGD

DUP FUNCTION COMPLETED

// DUP

*STORE 1 ENOGD
ENDGD

DUP FUNCTION COMPLETED

©)

// J0oB A
// DUP
*DUMPLET

LET

PACK LABEL
00000

.DCOM 0010 0000 -MBT 0020

+ASM 0300 O05E0 «-FOR 0680
CLOCK 0002 15DB COUNT 0004
DMPST DPART 0002
MASK 0003 1614 OPMON 0002
SAVMK 0003 1635 SETCL 0003
CONHX 0006 1652 TRPRT 0007

ESUBX ESBR

EABS EAXB 0006
EDVRX EDIV

ESTOX ELN ooos
ESIN ECOSN
ETANH ETRTN 0004
FSBRX FADD

FATN 000C 16E4 FATAN
FAXI 0006 16F9 FAXIX

FDVR FDVRX
FSTO FSTOX
FMPYX FSINE 0008
FSQRT FTNH 0006
FEXP IABS 0003
XMD 0005 1778 XMDS 0004
EBPA 0006 1798 EBPRT 000A
PAPHL 0014 17D0C PAPPR 0011
DATSW 0004 1813 DVCHK 0002
ISIGN 0003 182D ISTOX 0003
MDFIO 0023 1837 MDAF
MDI MDIX
MRED MWRT
MIOIX MIOF
MEIF MIAR O0O0OE
MEARX OVERF 0002

SAVE O000A 18E4 I0FIX
SUBIN 0005 18FB SUBSC 0004

CSW1(I*)=FFFE
JOBN(1%*)=FFF8
COUMT(1*)=FFC7-FFCO OFFLN(I%)=FFBF-FFBS8
IBASZ (I%*)=FET6
ITCNT(I#*)=FE31

464

0010
08E0
15D0D
1608
1617
1638
1658

1681
169D
16C6

1742
1754
1767
1780
179E
17F0
1817
1830

18C9
1807

1900

CSW2(I*)=FFFD

VALUE( I*)=FFF7~-FFE9 RANGE (R¥*)=FFE6~FFD8
AHL(R*)=FFB6~FF68

IBAZZ(I*)=FET75
IPONT(I*)=FE30

VARIABLES

+SKS8
«SIM
DMP
ENDTS
I0R
TIMER
FLIP
ESBRX
EAXBX
EDIVX
EALGG
ECOS
ETNTR
Fsus
FAVL
FBTD
FIXIX
FLN
FSIN
FTANH
IFIX
XSQR
HOLEB
PRT
ESIGN
LDFAC
MDAI
MDRED
MCOMP
MIOI
MIARX
PAUSE
SLITE
TsToP

0020

05F0
0017
0002
0002
0006
0007

0003
001A
0005
0008

0004
0004
0012
0005
0005
0004

0002
0006
0002

0

0030

OF60
15€E1
160A
1619
1638
165F

16F0
16FF
1721
172F

176A
1784
17A8
1801
1819
1833

18D9
18EE
1904

CSW3(I*)=FFFC

PROGRAM

«SUP
«LET
DMPHX
1EOR
QIFON
UNMK
EADD
EATN
EAXI
ELD
EMPY
ESQR
EXPN
FADDX
FABS
FDTB
FIXI
FALOG
FCOSN
FTRTN
NORM
BINDC
HOLPR
ADRCK
FCTST
STFAC
MDCOM
MDWRT
MIOAF
MGOTO
MFAR
REWND
SLITTY
TSTRT

CSWa4{I%)=FFFB

ALL(R*)}=FF66-FF18

G(R*)=FE72-FE54

20

00B0O
0080

0002
000A
0005
0008
000D
0006
0009
0004
0007
0008

0004
0004
0006
000D
0007
0003

000E

0009
0002

0050
1550

160C
1618
1641
1666
1671
1687
1694
16A8
1689
16CA

175A
176E
1788
17BA
1806
181E

1888
18DB

1906

«CLB
TAND
DMPDC

QUEUE
UNQ
ESUB
EATAN
EAXIX
ELDX
EMPYX
ESQRT
EEXP
FSuBX
FAXB
FDIV
FLD
FLOAT
FCOS
FTNTR
SNR
BINHX
HXBIN
COMGO
FSIGN
SBFAC
MDF
MDFND
MIDAL
MFIF
MFARX
BCKSP
SSWTC
TTEST

CSW5(I*)=FFFA

A(R*)=FF16-FEC8
H{R*)=FE52-FE34 IENDT(I1*)=FE33

00AQ
0002

0002
000C
0005

0006
0008
0009
0003

0003
0004
0005
0006
0005

0008

0004
0003

0100
15D0

160E
1625
1646

16F3
1719
1726
173A

1772
178E
17C7
180D
1821

185A

18F4
1908

+DUP

CLEAR
DMPS

LEVEL
RESMK
VIAQ
EADDX
EAVL

EDVR
ESTO
ESINE
ETNH
FSBR
FARC
FAXBX
FDIVX
FLDX
FMPY
FSQR
FXPN

XDD

DCBIN
PAPEB
COMG1
10V

DVFAC
MDF X
MFIO

MIOFX
MIIF

MEAR
EQF

STOP
TSET

LOW(I*)=FFD7-FFDO SETPT(I%*)=FFCF-FF(8

B(R*)=FEC6-FET8

0440
0009
0010
0004
0004
0007

0003
0007

000D
0006
0008
0004

0005
0007
0009
0006
0006
0010

0007

0059

0003

01A0
1502
15F8
1610
1631
1648

167E
168D

16AC
16C0
16D5
16E0

173D
1740
17SE
1775
1792
17ccC

1826

1862

18F8
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@ Continued

UFIO 001C 1908 URED UWRT u101 UIOF UI0AI
UIDAF UIOFX UIOIX ucomp PLOTX 000D 1927 CARDN 0016 1934
PAPTN 0010 194A MAGT 0020 195A AIPTN 0009 197A AIPN AISQN 000F 1983 AISN
AIRN 000D 1992 ANINT 0014 199F DINP 0013 1983 DIEXP 0006 19C6 DICMP 0007 19CC DAOP 0013 1903
IOPE 0009 19E6 DUSLY ETS XSAVE 0009 19EF XEXIT XLOAD
GAGED 0003 19F8 UNGAG AIP 0004 19FB AIS 000D 19FF AIR 0011 1AOC cs 0008 1A1D
Vs DI PI CSC  000A 1A25 vSC DIC
PIC CSX 0004 1A2F VSX DIX PIX DAC 0007 1A33
co DO PO QZERQ 0002 1A3A QZ010 0006 1A3C BT1BT 0007 1A42
BT2BT 0003 1A49 FCHAR 0005 1A4C SCALF 0002 1A51 FGRID 0007 1A53 FPLOT 0004 1ASA ECHAR 0005 1AS5E
SCALE 0002 1463 EGRID 0008 1A65 EPLOT 0005 1A6D POINT 0007 1A72 FCHRX 0024 1A79 FCHRI
WCHRI FRULE 0009 1A9D FMOVE FINC ECHRX 0025 1AA6 ECHRI
VCHRI ERULE 0008 1ACB EMOVE EINC XYPLT 0007 1AD6 PLOTI 0003 1ADD
PLOTS LTEMP 1AEO0 1B00 .E 5A00 1BOO
FLET
PACK LABEL
00000
9DUMY CCAO 05A0 .E 00A0 05A0
LET
PACK LABEL
11111
.LET 0080 0000 SYDIR 009E 0080 OUTTR CHAIN INTEX SHARE
SPECL BACK EACLK SCHED 0014 Ol1E LEVIO 0024 0132 SOUT 0003 0156
QUE15 0002 0159 TCONT 0003 0158 TABRT 0002 O15E GETVL 000B 0160 CONVR 0005 0168 PTIME 0005 0170
IADDR 0002 0175 ISBAD 0002 0177 CESET 0002 0179 ABORT 0002 0178 ENDGD 0002 017D LTEMP 017F 0180
.E 1180 0180
FLET

PACK LABEL

11111

.PRWS 0051 1118 .FI0S 000F 1169 .MESS 00A3 1178 /EPDM TFFF 1218 JEPSV 0780 1282 /INSV 48FF 1288
/NPSV 4180 12C3 FILE1 0002 12F8 FILE2 0064 12FA FILE3 0003 135E 9DUMY 0217 1361 /SPSV 4180 1578
/PRSV 4180 15AD +SKEL 0036 15E2 .EPRG 0022 1618 /CLST 0780 163A .E 0280 12F8

DUP FUNCTION COMPLETED

// J08 A
// END OF ALL JOBS

TASK 1800 TSX-II-1 SAMPLE SYSTEM
SEN SW 0 ON FOR ABSOLUTE LOADER
SEN SW 1 ON FOR NONPROCESS MONITOR
SEN SW 2 ON FOR SKELETON BUILDER
PLACE TASK DECK IN CARD HOPPER

PUT SKL BUILD PROG IN CARD HOPPER
// J408B A

// XEQ SKBLD
*INCLDSCHED/2600,ENDGD/2601,QUEL15/0001,CESET/2500,ABORT/0000,LEV10/2410
*INCLDTCONT/2602,TABRT/0002

*CCEND

KOC ANINT 0023 LEV.1

SKEL CORE MAP
TYPE NAME ARGl ARG2

LIBF DISKN 02A9 3EBB
LIBF TYPEN 0674 3EBE
LIBF WRTYN 0674 3EBE
LIBF PRNTN 0B6F 3EC1
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Continued

LIBF
CALL
CALL
INSK
PNT

ICI

ICI

ICI

1CI

ICI

Ic1

1CI

IC1

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
LIBF
CALL
CALL
PNT

CALL
CALL
PNT

PNT

PNT

PNT

PNT

PNT

LIBF
CALL
LIBF
CALL
LIBF
LIBF
LIBF
LIBF
LIBF
LIBF
CALL
CALL
CALL
CALL
CALL
PNT

LIBF
LIBF
CALL
CALL
CALL
CALL
CALL
LIBF
LIBF
LIBF
LIBF
LIBF
LIBF
LIBF
LIBF
LIBF
LIBF
CALL
CALL
CALL
CALL
CALL
LIBF
CALL
CALL
LIBF
CALL
PTCH

CARDN
EXIT
LINK

SYDIR
SCHED
ENDGD
QUELS
CESET
ABORT
LEV10
TCONT
TABRT
OUTTR
CHAIN
INTEX
SHARE
SPECL
BACK
EACLK
COUNT
COMGO
LEVEL
QUEUE
SCAN2
ENDTS
CcLOCK
LOG15
LOG6C
SHIFT
WEEK
GRADE
CEINT
1STOX
CSX
SuUBSsC
ALS
FLOAT
FSTO
FLD
FMPY
FDIVX
IFIX
IOR
PO
TAND
TIMER
souT
TREND
COMG1
ADRCK
VSX
DIX
PIX
QZ010
QZERQ
DIEXP
AISQN
NORM
FLDX
FSTOX
FMPYX
FARC
FDIV
FDVR
FDVRX
FTNTR
FTRTN
DAC
co

DO
DAQP
GAGED
UNGAG
AISN
ANINT

0EOD
206E
2070
0F62
134A
2391
24A0
2484
24C2
24D0
2522
26EA
2705
1D8C
1F63
1E90
2009
1FA9
1FF1
2305
270C
2740
2792
27CA

288C
2896

28A8
28C8
28EE
291C
29E6
2A4A
2A64
2A7D
2ABA
2B26
2852
2B60
288C
2BCA
2C21

2781
2C34
28C8
28C8
28C8
2C98
2CEC
2CFA
2D46
2E3C
2ASF
2A00
2A78
2E68
2ABF
2B05
2B00O
2E9C
2EB6
2B60
2B60
2B60
2EC4
2FF0
3001
2D46
3010
314C

3EC4
00B6
008E
1349
3DB4
1200
1201
0001
1100
0000
100A
1202
0002
3E46
3E45
3E44
3E43
3E42
3E41
3E40
3E3F
3ECT
3E3E
3E3D
3DB8
3E3C
3E3B
3D08BC
3DC0
3DC4
3DC8
3DCC
3DDO
3ECA
3E3A
3ECD
3E39
3EDO
3ED3
3ED6
3ED9
3EDC
3EDF
3E38
3E37
3E36
3E35
3E34
3DD4
3EE2
3EES
3E33
3E32
3E31
3E30
3E2F
3EES8
3EEB
3EEE
3EF1
3EF4
3EF7
3EFA
3EFD
3F00
3F03
3E2E
3E2D
3E2C
3E28B
3E2A
3F06
3E29
3E28
3F09
3E27
3081
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Continved

ICL TABLE MAP

LLBB
0000
0001
0002
100A
1100
1200
1201
1202

K13

K13

K13

K13

K13

K13

K13

K13

WC/EP SA ICLT

2400 1454
2484 1456
2705 1458
2522 1588
24C2 15C4
2391 15¢C
24A0 15CE
26EA 1500

SCAN2 LEV.1

LOGL5 LEV.1

LOG60 LEV.1

SHIFT LEV.1

WEEK LEV.1

GRADE LEV.1

CEINT LEV.1

TREND LEV.1

DATA SW O ON TO ABORT SKEL

SKBy

SYDIR LD NX

TASK 1800 TSX~II-1 SAMPLE SYSTEM
SEN SW O ON FOR ABSOLUTE LOADER
SEN SW 1 ON FOR NONPROCESS MONITOR

®

// Jos A

/17 *

MAINLINE CORE LOAD

// FOR COLDN
*LIST ALL

%k

OFF=LINE COLD START FOR PERPETUAL TIME SHARING

*10CS(DISK)

C
C
c

a0

THIS COLD START CORE LOAD IS USED TO GIVE PERPETUAL TIME SHARING.

INTEGER SWOySW19SW2,SW3ySW4sSH5,DAY

INTEGER VALUE{15),SETPT(8),COUMT(8),0FFLN(B)

DIMENSION RANGE(8)4AHL(40)4ALL(40)+A(40),B(40),LOW(8)4G(16)4H(16)
COMMON/ INSKEL/SWO,SW1ySW2,SW3,SW4,SW5,DAY+JOBNyVALUE yRANGE yLOWsSET
1PT,COUMT,OFFLNyAHLyALLyAyByIBASE,) IBASZ,IBAZZG4Hy IENDT,IPERD, ITCNT
24 IPONT

DEFINE FILE 1(29320,U,1I1)

UNMASK ALL LEVELS AND CALL VIAQ WITH QUEUE EMPTY
CALL UNMK(-=1,-1)

READ(1'1)RANGEsLOW,A,B
READ(1'2)GyH

CALL VIAQ
END
VARIABLE ALLOCATIONS
CSWO(I*)=FFFF CSW1(I*)=FFFE CSW2(I*)=FFFD CSW3(I*)=FFFC
DAY (I%*)=FFF9 JOBN(I*)=FFF8 VALUE(I*)=FFF7~FFE9 RANGE(R*)=FFE6-FFD8
COUMT (I%)=FFCT-FFCO OFFLN(I*)=FFBF-FFBS AHL(R*)=FFB6~FFé68 ALL(R*)=FF66-FF18
IBASE(IX*)=FET77 IBASZ{I*)=FE76 IBAZZ(I*)=FET75 G(R*)=FE72~FE54
IPERD(I*)=FE32 ITCNT(I*)=FE31 IPONT(I*)=FE30 II(I )=000A

FEATURES SUPPORTED

ONE

I0CS

WORD INTEGERS

CALLED SUBPROGRAMS

UNMK

238

VIAQ MDRED MDCOM MDAI MDAF

CSW& (I%)=FFFB CSW5(I%)=FFFA
LOW(I#)=FFD7-FFDO SETPT (I%)=FFCF=-FFC8
A(R%)=FF16-FEC8 B(R¥*)=FEC6—~FET8

H(R*)=FE52-FE34 IENDT (I%*)=FE33



Continued

INTEGER CONSTANTS

1=000C 2=000D

CORE REQUIREMENTS FOR COLDN
COMMON 0 INSKEL COMMON 464

END OF COMPILATION

COLDN

DUP FUNCTION COMPLETED

// DUP

*DELET M COLDN DUM
DUM

D25 NAME NOT IN L/F

*STORECIL M 1 COLDN COLDN COLDN
*FILES(14FILEL,1)

*CCEND

CLB, BUILD COLDN

CORE LOAD MAP
TYPE NAME ARGl ARG2

#*CDW TABLE 3E82 000C
*IBT TABLE 3E8E 001D
*FI0 TABLE 3EAB 0010
*ETV TABLE 3EBB 0051
*VTV TABLE 3FOC 000C
*IST TABLE 3F18 0036
*PNT TABLE 3F4E 0008
*DFT TABLE 3F56 0006
MAIN COLDN 3F64
PNT COLDN 3F50
PNT COLDN 3F54
CALL UNMK 3FB8E
LIBF MDRED 4040 3F0C
LIBF MDAF 3FDF 3FOF
LIBF MDAI 3FEC 3F1l2
LIBF MDCOM 40A2 3F15
CALL VIAQ 434C
CALL BT2BT 43AC
CALL SAVE 43(Cs8
CALL IOFIX 442C
CORE 445E 3BA2

CLB, COLDN LD XQ

DUP FUNCTION COMPLETED

// JoB A
// % MAINLINE CORE LOAD
// ASM COLDS

*LIST

*PRINT SYMBOL TABLE

VARIABLES 12 PROGRAM 44

S 3¢ 30 3 e o 30 3R 3K 3 e e 5 e e e e ok e o i ke o ok 3 ek ke e e e s ol o 3 ok e s e e sfe sk e ok R RK

3 03 3 3 3 3 3 3 o3 3

*
34 3% o 3¢ o e o e o A e e

THIS IS THE NORMAL COLD
START CORE LOAD.

IT SETS TIME SHARING TIME TO ZERO
SO THAT CONSOLE INTERRUPT

MUST HAVE BEEN PUSHED BEFORE
LOGICAL DRIVE ZERO IS EVER
REFERENCED.

THIS CORE LOAD CHAINS TO COLDP
TO ACTUALLY COLD START THE PROCESS

3 3 3 3 3% 3 3 3 36 3 3 o

s stk o e e ok oo o s e o o o o oK o

0000 0 1010 START SLA 16
0001 00 D4000029 STO L 41

SET TIME SHARING TIME 70 O

0003 30 03201255 CALL CHAIN

0005 30 03593117 CALL coLDP

CHAIN 7O coLDP

0008 0000 END START
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Continued

SYMBOL TABLE

START 0000
NO ERRORS IN ABOVE ASSEMBLY.
COoLDS
DUP FUNCTION COMPLETED
// DuUP
*STORECIL M 1 COLDS COLDS COLDS
*CCEND
CLB, BUILD COLDS
CORE LOAD MAP
TYPE NAME ARGl ARG2
*CDW TABLE 3E82 o000C
*IBT TABLE 3E8E 001D
*FI0 TABLE 3EA8 0010
*ETV TABLE 3EBB 0051
*IST TABLE 3FOC 0036
*PNT TABLE 3F42 000C
MAIN COLDS 3F4E
PNT COLDS 3F44
PNT COLDS 3F48
PNT COLDP 3F4C
GORE 3F58 40A8
CLB, COLDS LD XQ

D 45 CORELOADS NOT FOUND
coLop
DUP FUNCTION COMPLETED

// JOB A

/7

*

MAINLINE CORE LOAD

// FOR RSTAR
*LIST ALL

*x

RESTART CORE LOAD

*IOCS(DISK,TYPEWRITER)

OO0 O

96
95

101

102
103
104

THIS IS THE SYSTEM RESTART CORE LOAD. WHEN EVER A RESTART
CONDITION OCCURS THIS ROUTINE IS LOADED TO VARIABLE CORE TO MAKE
SURE SYSTEM CONSTANTS IN INSKEL COMMON ARE VALID.

INTEGER SWOy»SW1ySW2ySW3,SW49SW5,DAY

INTEGER VALUE(15),SETPT(8),C0OUMT(8),0FFLN(8)
EXTERNAL GRADE

DIMENSION RANGE(8)9AHL(40) 4 ALL(40)9A(40)4B(40),LOW{8)4G(16)4sH(16)
COMMON/INSKEL/SWOySW1ySW29SW3ySW4,SW5,DAY,JOBN,VALUE,RANGE ,LOW,SET
1PT,COUMT,0OFFLNyAHLyALL,A4ByIBASE, IBASZ,IBAZZ+GyHy IENDT,IPERD,ITCNT
24 1PONT

DEFINE FILE 1(2,3205U,I1)

DEFINE FILE 3(34320,U,I1)

RESTORE INSKEL COMMON

SW0=2

CALL UNMK(=1y-1)

CALL PTIME(TIME)

WRITE(1l,1)TIME

FORMAT(* PROCESS RESTART TIME'F7.2)
READ(1'1)RANGE,LOW,A,B
READ(3'1)JOBNyDAY,IENDT,SW3

READ(3'2)SETPT

READ(3'3)AHL,ALL

GO TO (95996)9SW3

CALL VIAQ

CONT INUE

SWOo=1

CALL COUNT(04145)

CALL CLOCKI(I)

IF (I-IENDT)101,102,103

IPER=IENDT~I

GO TO 104

CALL CHAIN(GRADE)

IPER=(24000-1ENDT)+1

AA=IPER*3,.6

IF(32000.-AA)102,105,105



@ Continued

105 IPER=AA
CALL COUNT(1l,2,IPER)
CALL VIAQ
END
VARIABLE ALLOCATIONS
CSWO(I*)=FFFF CSW1(I*)=FFFE
DAY (I*)=FFF9 JOBN(I*)=FFF8
COUMT (I*)=FFC7-FFCO OFFLN(I*)=FFBF-FFBS
IBASE(1*)=FET7 IBASZ (I*)=FET6
IPERD(I*)=FE32 ITCNT(I*)=FE31

CSW2(Ix)=FFF

STATEMENT ALLOCATIONS

1 =0022 96 =0080 95 =0082 101 =0096 102
FEATURES SUPPORTED

ONE WORD INTEGERS

iocs
CALLED SUBPROGRAMS

GRADE UNMK PTIME VIAQ COUNT CLOCK CHAIN
MWRT MCOMP MIOF MDRED MDCOM MDAT MDAF
REAL CONSTANTS
«360000E 01=0018 «320000E 05=001A
INTEGER CONSTANTS
2=001C 1=001D 3=001E 0=001F 5

CORE REQUIREMENTS FOR RSTAR

COMMON 0 INSKEL COMMON 464 VARIABLES 24

END OF COMPILATION

RSTAR

DUP FUNCTION COMPLETED

*STORECIL M 1 RSTAR RSTAR COLDS
*FILES(1,FILEL,1)

*FILES(3,FILE3,1)

*CCEND

CLBy BUILD RSTAR

CORE LOAD MAP

TYPE NAME ARGl ARG2
*CDW TABLE 3E82 000C
*IBT TABLE 3E8E 001D
*FI0 TABLE 3EAB 0010
*ETV TABLE 3EBB 0051
*VTV TABLE 3FOC 002A
*1ST TABLE 3F36 0036
*PNT TABLE 3F6C 000C
*DFT TABLE 3F78 000C
MAIN RSTAR 3FAA

PNT RSTAR 3F6E

PNT COLDS 3F72

LIBF EBPRT 403C 3FOC
CALL UNMK 40DC

CALL PTIME 4132

LIBF MWRT 42EC 3FOF
LIBF MIOF 439D 3F12
LIBF MCOMP 4379 3F15
LIBF MDRED 4806 3F18
LIBF MDAF 47A5 3F1B
LIBF MDAI 47B2 3F1lE
LIBF MDCOM 4868 3F21
LIBF MDI 4TAA  3F24
CALL VIAQ 4Bl2

PNT GRADE 3F76

LIBF FSUB 4B86 3F27
LIBF LDFAC 4Cl0 3F2A
CALL PRT 4C3E

LIBF SUBIN 4€88 3F2D
LIBF FADD 4B92 3F30
LIBF 10U 4CC2 3F33
CALL IOFIX 4D5C

CALL BT1BT 4D8C

CALL SAVE 4CF8

CALL BT2BT 4DFO

CORE 4EOE 31F2

VALUE(I*)=FFF7-FFE9 RANGE(R*)=FFE6~-FFD8
AHL(R*)=FFB6-FF68

IBAZZ(I*)=FE75

IPONT(I*)=FE30

D CSW3(I*)=FFFC CSW&4 (I%*)=FFFB CSW5 (I*)=FFFA

A(R*)=FF16-FEC8 B(R*)=FEC6~FE
H{R*)=FE52-FE34 IENDT(1%*)=FE33

ALL(R*)=FF66-FF18
G(R*)=FET2~-FES54

CTIME(R )=000C AA(R }=000E II(I )=0014
=009E 103 =00A2 104 =00AA 105 =00B8
FsSuUB FMPY FLD FSTO IFIX FLOAT COMGO LDFAC
MDI TYPEN EBPRT
=0020 24000=0021
PROGRAM 172
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LOW(I*)=FFD7-FFDO SETPT(I%*)=FFCF~FFC8
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Continved
CLBy RSTAR LD XQ

D 45 CORELOADS NOT FOUND

GRADE
DUP FUNCTION COMPLETED

// JoB A

7/

%*

MAINLINE CORE LOAD

// FOR COLDP
*LIST ALL

*%
*1

[zX2Xs N aXeX ol

[eNe¥ el o 000 000

[N eN el

ocs

200

100

ON-LINE COLD START CORE LOAD
(TYPEWRITER 4KEYBOARD,DISK)

THIS IS THE SYSTEM PROCESS COLD START AND RELOAD CORE LOAD.

IF SENSE SWITCH 6 IS ON IT DOES A PROCESS COLD START AND IF
SENSE SWITCH 6 IS OFF IT ASSUMES ARELOAD CONDITION HAS OCCURED
SO THAT IT INITIALIZES THE SYSTEM TO THE LAST CHECK POINT.

INTEGER SWOySW1ySW2ySW3,SW4ySW5,DAY

INTEGER VALUE(15)ySETPT(8)+COUMT(8),0FFLN{(8)

EXTERNAL GRADE

DIMENSION RANGE(8)yAHL(40)+ALL(40)yA(40),B(40),LOW(8)yG(16),H(16)
COMMON/ INSKEL/SWOySW19SW2ySW3,SW4,SW5,DAY,JOBNyVALUE yRANGE yLOW,SET
1PTyCOUMT yOFFLNyAHL yALL9yAyBy IBASEyIBASZyIBAZZyGyHyIENDT,IPERDy ITCNT
249 IPONT

DEFINE FILE 1(2,320,U,1I1)

DEFINE FILE 3(3,3204U,11)

TAKE ALL CLOSED LOOPS OFF-LINE UNTIL OPERATOR BRINGS THEM ON-LINE
SW0=2
UNMASK ALL LEVELS

CALL UNMK(=1,-1)

SET UP INSKEL COMMON
READ(1'1)RANGE,LOWsA,B
READ(1'2)GyH

SW5=5

SW1=1

SET UP BASE TIMES FOR SCHEDULER

CALL CLOCK(I)
J=1/1000%1000

K=I-J
IBASE=J+(K/250%250)
IBASZ=J
IBAZZ=J/8000%8000+250
SW3=2

CALL COUNT(0,1,1)

TEST FOR RELOAD OR COLD START

CALL SSWTCH(6,11)

GO TO (200,100),11

CONT INUE

WRITE(1,3)

FORMATA* PROCESS COLD START')
READ(2,2)DAY,JOBN
FORMAT{(I1,15)

CALL CHAIN(GRADE)
READ(3'1)JOBNyDAY,IENDT,SW3
READ(3'2)SETPT
READ(3'3)AHL,ALL

SWOo=1

GO TO (96+95)ySW3

96 CONTINUE

101

102
103

CALL CLOCK(I)
IF{I-1ENDT)101,102,103
IPER=IENDT~I

GO TO 104

CALL CHAIN(GRADE)
IPER=(24000~IENDT) +I

104 AA=1PER*3,6

95

IF(32000.~AA)102,105,105
IPER=AA

CALL COUNT(142,1IPER)
WRITE(1,106)



Continued

106 FORMAT(!

CALL
END

VIAQ

VARIABLE ALLOCATIONS
CSWO(I*)=FFFF
DAY (I#)=FFF9

COUMT(1%*)=FFC7-FFCO OFFLN(I*)=FFBF-FFB8 AHL(R*)=FFB6-FF68 ALL (R*)=FF66-FF18 A(R*)=FF16-FECS8 B(R*)=FEC6-FET8
IBASE(I*)=FET77 IBASZ({I*)=FE76 IBAZZ(I*)=FE75 G(R*)=FE72-FE54 H(R*)=FE52-FE34 I[ENDT(I%)=FE33
IPERD(I*)=FE32 ITCNT(I*)=FE31 IPONT(I%)=FE30 AA(R )=000C II(1I )=0012 I(I )=0013
J(I )=0014 K(I )=0015 IPER(I )=0016
STATEMENT ALLOCATIONS
3 =0026 2 =0032 106 =0035 200 =00BB 100 =00CB 96 =00F2 101 =00FD 102 =0105 103 =0109 104 =011l
105 =011F 95 =0129
FEATURES SUPPORTED
ONE WORD INTEGERS
10Cs
CALLED SUBPROGRAMS
GRADE UNMK CLOCK COUNT SSWTC CHAIN VIAQ FSUB FMPY FLD FSTO IFIX FLOAT COMGO LDFAC
MRED MWRT MCOMP MIOI MDRED MDCOM MDAT1 MDAF MDI TYPEN HOLEB EBPRT
REAL CONSTANTS
«360000E 01=0018 «320000E 05=001A
INTEGER CONSTANTS
2=001C 1=001D 5=001E 1000=001F 250=0020 8000=0021 0=0022 6=0023 3=0024 24000=0025
CORE REQUIREMENTS FOR COLDP
COMMON O INSKEL COMMON 464 VARIABLES 24 PROGRAM 280

END OF COMPILATION

CSW1(I%)=FFFE
JOBN(I*)=FFF8

coLop

DUP FUNCTION COMPLETED

*DELET M COLDP DUM
DUM

D25 NAME NOT IN L/F
*STORECIL M

*FILES(14FILELy))
#*FILES(3,FILE3,1)

*CCEND

CLBy

CORE
TYPE

*CDW
*®IBT
*F10
*ETV
*VTV
*1ST
*PNT
*DFT
MAIN
PNT

PNT

LIBF
LIBF
CALL
LIBF
LIBF
LIBF
LIBF
caLL
LIBF
LIBF
LIBF
LIBF
PNT

LIBF
LIBF
LIBF
CALL
CALL
CALL
CALL
CALL
LIBF
CALL
CORE

BUILD

LOAD
NAME

TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
coLbp
coLbpP
CcoLDS
EBPRT
HOLEB
UNMK
MDRED
MDAF
MDAT
MDCOM
SSWTC
MWRT
MCOMP
MRED
MIOI
GRADE
MDI
FSuB
LDFAC
VIAQ
PRT
BT2BT
SAVE
1I0FIX
10U
BT1BT

CoLDP

MAP
ARG1

3E82
3E8E
3EAB
3EBB
3F0C
3F36
3F6C
3F78
3FBD
3F6E
3F72
40A8
4148
426A
431C
42B8
42C8
437E
4628
47DC
4869
47C9
4892
3F76
42C0
4CA2
4D2C
4D5SA
4DBA
4E04
4E20
4EB4
4EB4
4EEA
4F50

1 COLDP COLDP COLDS

ARG2

000C
001D
oolo0
0051
002A
0036
000C
0oocC

3F0C
3FOF

3F12
3F15
3F18
3F18

3F1E
3F21
3F24
3F27

3F2A

3F2D
3F30

3F33

3080

PROCESS RESTART CHECK POINT®)

CSW2(I*)=FFFD CSW3(I%)=FFFC
VALUE(I*)=FFF7-FFE9 RANGE(R%)=FFE6—-FFD8

CSW4(I*)=FFFB

Programming Techniques

CSW5 (I*)=FFFA
LOW(I*)=FFD7-FFDO SETPT(I%)=FFCF~FFC8
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// JOB A
// * MAINLINE CORE LOAD
// FOR CEINT

*LIST ALL

#x CE UNMASK CORE LOAD

*TOCS{TYPEWRITER)

C

[ THIS CORE LOAD IS FOR USE WITH THE CE INTERRUPT. IT MAKES

c SURE THAT ALL LEVELS ARE UNMASKED AFER USE OF THE CE INTERRUPT
c ROUTINES.

[

WRITE(1,1)
1 FORMAT(* CE UNMASK CORE LOAD--PRESS START TO EXIT FROM CORE LOAD')
PAUSE
CALL UNMK(-1,~1)
CALL VIAQ
END

STATEMENT ALLOCATIONS
1 =0006

FEATURES SUPPORTED
ONE WORD INTEGERS
10CS

CALLED SUBPROGRAMS
UNMK VIAQ MWRT MCOMP PAUSE TYPEN EBPRT

INTEGER CONSTANTS
1=0004 0=0005

CORE REQUIREMENTS FOR CEINT
COMMON 0 INSKEL COMMON 0 VARIABLES 4 PROGRAM 54

END OF COMPILATION

CEINT

DUP FUNCTION COMPLETED

// DUP

*STORECIL M 1 CEINT CEINT CEINT
*CCEND

CLBy BUILD CEINT

CORE LOAD MAP
TYPE NAME ARGl ARG2

*CDOW TABLE 3E82 000C
*IBT TABLE 3EBE 001D
*FI0 TABLE 3EAB 0010
*ETV TABLE 3EBB 0051
*VTV TABLE 3FOC O000F
*]ST TABLE 3F1B 0036
*PNT TABLE 3F52 0008
MAIN CEINT 3F7E
PNT CEINT 3F54
PNT CEINT 3F58
LIBF EBPRT 3F94 3FOC
LIBF MWRT 41BE 3FOF
LIBF MCOMP 424B 3F12
LIBF PAUSE 4670 3F15
CALL UNMK 4684
CALL VIAQ 46CE
CALL PRT 472E
LIBF I0U 4778 3F18
CALL IOFIX 4812
CALL BT1BT 4842
CALL SAVE 4TAE
CORE 48A8 3758

CLBy CEINT LD X@Q

DUP FUNCTION COMPLETED

// JOB A
// % THE FOLLOWING ARE THREE DUMMY CORE LOADS FOR USE IN REPLACING
// * OR DELETING SYSTEM CORE LOADS.



Continued
/7 %
// % MAINLINE CORE LOAD
// ASM DUM
NO ERRORS IN ABOVE ASSEMBLY.
DUM
DUP FUNCTION COMPLETED
*STORECI M 1 DUM DUM DUM
*CCEND
CLB, BUILD DuUM
CLBy DUM LD XQ

DUP FUNCTION COMPLETED

//

%*

INTERRUPT CORE LOAD

// ASM IDUM

I1DUM
DUP FUNCTION COMPLETED
*STORECI I 1 IDUM IDUM
*CCEND

NO ERRORS IN ABOVE ASSEMBLY.

CLB,y -BUILD IDUM

c

LB,y

IDUM LD X@

DUP FUNCTION COMPLETED

//

*

COMBINATION CORE LOAD

// ASM CDUM

NO ERRORS IN ABOVE ASSEMBLY.

CDUM

DUP FUNCTION COMPLETED

*STORECI C 1 CODUM CDUM CDUM
*CCEND

CLB, BUILD CDUM

CLBy CDUM LD XQ

DUP FUNCTION COMPLETED

// J0OB A
// * MAINLINE CORE LOAD
// FOR GRADE
*LIST ALL
% GRADE CHANGE PROGRAM
*TOCS(DISKyTYPEWRITER)
C
C THIS PROGRAM STARTS THE PRODUCTION OF A NEW GRADE.
c
INTEGER SWOySWLlySW2,SW3,SW4,ySW5,DAY
INTEGER VALUE(15),SETPT{8),COUMT(8),0FFLN(8)
DIMENSION INPP(8)
DIMENSTON RANGE{8)4AHL{40)4ALL(40)4A(40),B{(40),L0OW(8)
COMMON/ INSKEL/SWOySW1ySW29SW3ySW4ySWS,DAY o JOBNyVALUE yRANGE yLOW,SET
1PT,COUMT,OFFLNsAHL,ALL+A,B,IBASEyIBASZ,1BAZZ
EQUIVALENCE (VALUE(2),IENDT)
DEFINE FILE 2(100,320+UyJOBN)
DEFINE FILE 3(3,320,U,11)
C
c TAKE ALL LOOPS OFF CLOSED LOOP CONTROL UNTIL AFTER CHANGE
C
SW0=2
C
c READ NEXT SEQUENTIAL GRADE FILE OFF OF DISK
C
IF(JOBN)999,999,9999
999 SW3=2

WRITE(3'1)JOBN,DAY,IENDT,SK3
CALL PTIME(TIME)
WRITE(1,998) TIME,DAY
WRITE(4,998) TIME, DAY
WRITE(5,998) TIME,DAY

Programming Techniques
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Continued

998 FORMAT(!
CALL VIAQ
SW3=1
IF (101-JOBN)242,3
2 JOBN=1
3 READ(2'JOBN)I+ITIME,SETPT,AHL,ALL

DO 10 J=1,8

IF(SETPT(J))1041044
4 SETPT(J)=SETPT(J)*RANGE(J)/100.+LOW(J)
10 CONTINUE

@

PRODUCTION STOP TIME'F7424"

9999

OO0

CALL COUNT (142,ITIME)}
IENDT=ITIME/3.6
CALL CLOCK(II)
IENDT=IENDT+I11
IF{24000-1ENDT) 100,100,101
IENDT=1ENDT-24000
CONTINUE
WRITE(3'1)JOBN,DAY,IENDT,SW3
WRITE(3'2)SETPT
WRITE(3'3)AHL,ALL
SWO=1
II=ITIME/3600
ITIME=(ITIME-{11I%3600))/60
TIME=II+ITIME/100.
CALL PTIME(TIZ)
WRITE(1,11)1,TIME,TIZ,DAY
WRITE(4911)1,TIME,TIZyDAY
WRITE(5,11)1,TIME,TIZ,DAY
11 FORMAT(//' START UF GRADE'I6,!
19.2,' DAY'13)
WRITE(1,500)
500 FORMAT(' OP-GUIDE LIMITS FOR NEW
WRITE(1,501)}
501 FORMAT(' POINT
1 LOW LIMIT?)
DD 503 J=1,39,2
K=41-J
Jl=J
J2=J+1

100
101

GRADE')

HIGH LIMIT

LOW LIMIT®*,10X?

DAY'I2)

PRODUCTION TIME'F9.,2,!'

503 WRITE(19502)J19AHL(K)yALL(K)J2yAHL(K=1)ALL(K-1)

502 FORMAT(16,2F13.2410X1642F13,2)
WRITE{1,510)

510 FORMAT(®
WRITE(1,511)

CLOSED LOOP SET POINTS FOR NEW GRADE!')

POINT

CALL COUNT TO SET UP TERMINATION OF GRADE ITIME SECONDS FROM NOW.

START TIME'F

HIGH LIMIT

511 FORMAT(3X'POINT?®S5X'SETPT'y5XPOINT®y5X'SETPT',5X"POINT,5X'SETPT?

1,5X*POINT® 45X'SETPT!)
DO 6 J=1,8
6 INPP(J)=(SETPT(J)-~LOW(J})*100./RANGE(J)

DO 30 I=14544

Jl=1

J2=1+1

J3=1+42

Ja=1+3

IA=9-1

18=8-1

1C=7-1

ID=6-1

30 WRITE(147)J1yINPP(IA),J24INPP(IB}4+J3,INPP(IC)yJ4,INPP(ID)

7 FORMAT(18,110,3(110,110))
CALL VIAQ
END
VARTABLE ALLOCATIONS
CSWO(I*)=FFFF CSW1(I*}=FFFE
DAY (1*)=FFF9 JOBN(I*)=FFF8
CDUMT (I*)=FFC7~FFCO OFFLN(I*)=FFBF-~FFB8
IBASE(I%*)=FET77 IBASZ(I*)=FET76

INPP(I )=0019-0012 II(I )=001A I(1
J1{I )=001F J2(1 }=0020 J3(l
IC(I )=0025 ID(I )=0026

STATEMENT ALLOCATIONS

998 =003F 11 =0054 500 =0077 501 =0088
2 =0138 3 =013C 4 =015A 10 =0178
FEATURES SUPPORTED

ONE WORD INTEGERS

10Cs
CALLED SUBPROGRAMS

PTIME vIiaQ COUNT CLOCK FADD FMPY
MWRT MCOMP MIOFX MIOIX MIOF MIOI

246

CSW2(1%)=FFFD
VALUE ( 1#)=FFF7-FFE9
AHL (R%)=FFB6-FF68
IBAZZ(I#)=FET5

})=0018
}=0021

502

100

FMPYX
suBsC

=00AC
=01A0

CSW3(I*)=FFFC
RANGE (R*)=FFE6-FFD8
ALL{(R*)=FF66~FF18

CSW4 (I%)=FFF8 CSW5(1%)=FFFA
LOW (1%)=FFD7-FFDO SETPT(I*)=FFCF-FFC8
A(R¥)=FF16-FEC8 B(R*)=FEC6~FET8

IENDT(I*)=FFFé CTIME(R )=000C CTIZ(R )=QO00E
ITIME(I )=001C J(I )=001D K(I }=001E
Ja(l )=0022 IA(I )=0023 IB(I )=0024
510 =00B4 511 =00C9 7 =00F2 999 =0101 9999 =012E
101 =01A6 503 =022D 6 =0250 30 =02B0
FDIV FDIVX FSTO IFIX FLOAT ISTOX STFAC SBFAC
MDRED MDWRT MDCOM MDAI MDAF MDI TYPEN EBPRT



®

Continued

REAL CONSTANTS
«100000E 03=002C «360000E 01=002E

INTEGER CONSTANTS
2=0030 3=0031 1=0032 4=0033 5=0034 101=0035
39=003A 41=0038B 9=003C 7=003D 6=003E
CORE REQUIREMENTS FOR GRADE
COMMON 0 INSKEL COMMON 396 VARIABLES 44 PROGRAM 696

END OF COMPILATION

GRADE

DUP FUNCTION COMPLETED

*DELET M GRADE DUM

GRADE

D25 NAME NOT IN L/F

*STORECIL M 1 GRADE GRADE RSTAR

*FILES(24FILE2y1)
*FILES(34FILE3y1)
*CCEND

CLB, BUILD GRADE

CORE LOAD MAP
TYPE NAME ARGl ARG2

*CDW TABLE 3E82 000C
*IBT TABLE 3E8E 001D
*FI0 TABLE 3g£AB 0010
*ETV TABLE 3EBB 0051
*VTV TABLE 3F0C 0036
*IST TABLE 3F42 0036
*PNT TABLE 3F78 0008
#*DFT TABLE 3F80 000C
MAIN GRADE 4079 .
PNT GRADE 3F7A

PNT RSTAR 3F7E

LIBF EBPRT 4264 3F0C
LIBF MDWRT 4457 3FQOF
LIBF MDI 4310 3F12
L1BF MDCOM 43CE 3Fl5
CALL PTIME 4684

LIBF MWRT 483E 3Fl8
LIBF MIOF 48EF 3F18B
LIBF MIOI 48F4 3FlE
LIBF MCOMP 48CB 3F21
CALL VIAQ 4CFO

LIBF MDRED 436C 3F24
LIBF MDAI 4318 3F27
LIBF MDAF 4308 3F2A
LIBF FADD 4D70 3F2D
LIBF STFAC 4E04 3F30
LIBF SBFAC 4E08 3F33
LIBF MIOFX 48FB 3F36
LIBF MIOIX 4900 3F39
CALL PRT 4E1C

CALL BT2BT 4E66

CALL SAVE 4E82

CALL IOFIX 4EE6

LIBF SUBIN 4F16 3F3C
LIBF I0U 4F50 3F3F
CALL BTIBT 4F86

CORE 4FEC 3014

CL8, GRADE LD XQ
DUP FUNCTION COMPLETED

// JOB A
// % TWO MINUTE LIMIT SCAN ROUTINE--COMBINATION CORE LOAD
// % THIS PROGRAM IS INITIATED EVERY 2 MINUTES OR BY PROCESS INTERRUPT
/7] * S
# FIRST PART IS THE CONVERSION AND LIMIT CHECK SUBROUTINE USED BY Al

/7

// * USER SUBROUTINE
// FOR

*LIST ALL

ol CONVERSION AND LIMIT CHECK SUBROUTINE
SUBROUTINE LIMIT(I,J)

8=0036

24000=0037 3600=0038 60=0039

Programming Techniques

247



248

Continved

[

C THIS SUBROUTINE IS THE SUBROUTINE TO BE USED IN THE AIS READ AND
C TRANSFER FUNCTION OF THE MAIN LINE CORE LOAD.

C

INTEGER SWOySWLlySW2ySW3ySW49SW5,DAY

INTEGER VALUE(15)4SETPT(8),COUMT(8),0FFLN(8)

DIMENSION RANGE(B)9AHL(40) 4ALL(40)yA(40)4B(40)yLOW(B)G(16)4H(16)
COMMON/ INSKEL/SWO9SW1ySW2ySW39SW4sSWS4DAY y JOBN 9y VALUE y RANGE y LOW 4 SET
1PT,COUMTyOFFLNyAHLyALL+A+ByIBASE, IBASZyIBAZZ+GyH, IENDT,IPERD, ITCNT

2,IPONT
c
c CONVERT I PARAMETER TO ARRAY INDEX
c
K=40-1
M=1+1
c
c CONVERT Al VALUE TO ENGINEERING UNITS
c
VSC=A(K)I*LD(J)+B(K)
c
c TEST FOR HIGH LIMIT VIOLATION
c

IF(VSC—AHL(K))2,y11
1 WRITE(1,100)M,VSC
100 FORMAT(' HIGH LIMIT VIOLATION POINT',I3," VALUE*,F12.4)

G0 TO 4
c
c TEST FOR LOW LIMIT VIOLATION
C
2 IF(VSC=ALL{K))3,3,44
3 WRITE(1,300)M,VSC
300 FORMAT(' LOW LIMIT VIOLATION POINT', I3, VALUE*',F12.4)
4 RETURN
END
VARIABLE ALLOCATIONS
CSWO(I*)=FFFF CSW1(1%*)=FFFE CSW2(I*)=FFFD CSW3(I*)=FFFC CSWa (1*)=FFFB CSW5 (I*)=FFFA
DAY {(1%)=FFF9 JOBN(I*)=FFF8 VALUE(I*)=FFF7-FFE9 RANGE(R*)=FFE6~FFD8 LOW(I*)=FFD7-FFDO SETPT(I%*)=FFCF-FFC8
COUMT (I*)=FFC7-FFCO OFFLN(I*)}=FFBF-FFBS AHL{R*)=FFB6~FF68 ALL{(RX*)=FF66-FF18 A(R*)=FF16~FECS8 B(Rx)=FEC6~FE78
IBASE(I*)=FET7 IBASZ (I*)=FE76 IBAZZ(I%)=FE75 G(R*)=FET2~FE54 H(R%*)=FE52-FE34 IENDT(I%*)=FE33
IPERD{I*)=FE32 ITCNT(I*)=FE31 IPONT{Ix*}=FE30 CVSC(R )=0000 K(I )=0002 M({I }=0003
STATEMENT ALLOCATIONS
100 =0008 300 =0020 1 =006C 2 =0076 3 =0082 4 =0084A
FEATURES SUPPORTED
ONE WORD INTEGERS
CALLED SUBPROGRAMS
Lo FADDX FSUBX FMPYX FLD FSTO FLOAT LDFAC MWRT MCOMP MIOF MIOI SuUBSC SUBIN

INTEGER CONSTANTS
40=0006 1=0007

CORE REQUIREMENTS FOR LIMIT
COMMON 0 INSKEL COMMON 464 VARIABLES 6 PROGRAM 134

END OF COMPILATION

LIMIT

DUP FUNCTION COMPLETED

// * LEAVE THIS SUBROUTINE IN TEMP STORAGE SINCE IT IS ONLY USED

// * WITH THIS MAINLINE

/7 * NOW COMPILE THE MAINLINE

// * COMBINATION CORE LOAD

// FOR SCAN2

*LIST ALL

% TWO MINUTE SCAN FOR LIMIT VIOLATIONS OF THOSE POINTS ON OP-GUIDE
*10CS (TYPEWRITER)

THIS COMBINATION CORE LOAD SCANS ALL OF THE OP-GUIDE POINTS ON THE
SYSTEM AND NOTES ANY LIMIT VIOLATION TO THE OPERATOR.

[sEeEalel

INTEGER SWOySW1ySW29SW3ySW4ySW54DAY

INTEGER VALUE(15),SETPT(8),COUMT(8)40FFLN(8)

EXTERNAL LIMIT

DIMENSION INP(42)

DIMENSION RANGE(8)yAHL(40) ALL(40)A(40)4B(40),LOWN(8)4G(16),H(16)
COMMON/ INSKEL/SWOySW19SW2ySW3y SW4ySW5,DAY s JOBNyVALUE yRANGE yLOW,SET
1PT,COUMT3OFFLNyAHL,ALLyA,B,IBASE,IBASZ,IBAZZ+GyH, IENDT, IPERD, ITCNT
29 IPONT
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GET TIME IN HOURS-MINUTES
CALL PTIME(TIME)

DETERMINE IF THIS IS A DEMAND SCAN OR THE NORMAL 2 MINUTE SCAN BY
DETERMINING WHAT LEVEL IT IS XEQ-ING ON

o000 000

I=7+LD(104)
IF(LD(I)=-23)14142

DEMAND SCAN

o000

1 WRITE(1,3)DAY,TIME
3 FORMAT(//,' DEMAND SCAN DAY '3 1344X'TIME',F12.2)
GO 70 5

NDRMAL 2 MINUTE SCAN

[eXeKel

WRITE(144)DAY,TIME
FORMAT(//y' NORMAL SCAN DAY '3 I344X'TIME',F12.2)

SN

READ 40 RELAY POINTS USING AIS READ AND TRANSFER FUNCTION

(el elel

5 CALL AIS(150014INP(1)4yINP(42},0,LIMIT)
6 CALL AIS(0,I)
GO TO (6457),1
7 CALL DPART
END
VARTABLE ALLOCATIONS
CSWO(I*)=FFFF M CSW1(I*)=FFFE CSW2(1I*)=FFFD CSW3(I*)}=FFFC CSW4(I*)=FFFB

STATEMENT AtLOCATIONS
3 =0036 4 =0049 1 =006D 2 =0077 5 =007F 6 =0095 7 =009F

FEATURES SUPPORTED
ONE WORD INTEGERS
10CS

CALLED SUBPROGRAMS
LIMIT PTIME LD AIS DPART COMGO MWRT McoMP MIOF MIOI TYPEN EBPRT

INTEGER CONSTANTS
7=0030 104=0031 23=0032 1=0033 15001=0034 0=0035

CORE REQUIREMENTS FOR SCAN2
COMMON O INSKEL COMMON 464 VARIABLES 48 PROGRAM 114

END OF COMPILATION

SCAN2

DUP FUNCTION COMPLETED

*DELET C SCANZ2 CDUM 9999
SCAN2

D25 NAME NOT IN L/F

*STORECIL C 1 SCAN2 SCAN2 RSTAR 1515
*CCEND

CLBy BUILD SCAN2

CORE LOAD MAP
TYPE NAME ARGl ARG2

*CDW TABLE 3E82 700C
*IBT TABLE 3E8E 001D
*FI0 TABLE 3EAB 0010
*ETV TABLE 3EBB 0051
*VTV TABLE 3FOC 0021
*IST TABLE 3F2D 0036
*PNT TABLE 3Fé4 0008
MAIN SCAN2 3FC8
PNT SCAN2 3F66
PNT RSTAR 3F6A
LIBF EBPRT 400E 3FOC
CALL PTIME 40BA
CALL LD 40EA
LIBF MWRT 4284 3FOF
LIBF MIOI 433A 3Fl2
LIBF MIOF 4335 3F15
LIBF MCOMP 4311 3F18
‘CALL LIMIT 476F
CALL ‘DPART 47C2
CALL PRT ‘47D0

CSW5(I*)=FFFA

Programming Techniques 249



®

250

Continued

LIBF SUBIN 481A 3F18
LIBF FADD 4874 3F1E
LIBF I0OU 48F2 3F21
CALL IOFIX 498C

CALL BT1BT 49BC

CALL SAVE 4928

LIBF FADDX 486E 3F24
LIBF FSUBX 4863 3F27
LIBF LDFAC 4A20 3F2A
CALL VIAQ 4A4E

CORE 4ABO 354F
CLBy SCANZ2 LD XOQ

DUP FUNCTION COMPLETED

// JoB

/7 *
// FOR LOG15

*LIST ALL

*% 15 MINUTE LOG ROUTINE
*I0OCS(TYPEWRITER)

[aNeXel [aNa N el [sEelaNel

[aXaNel

OO0

[aNeN gl

100

2

10

101

A
MAINLINE CORE LOAD

THIS IS THE FIFTEEN MINUTE LOG PROGRAM WHICH LOGS THE VALUES OF
ALL PROCESS VARIABLES IN THE SYSTEM

INTEGER SWOySW1ySW2ySW3ySW4ySW5,DAY

INTEGER VALUE(15),SETPT(8),COUMT(8),0FFLN(8)

DIMENSTON INP(42),VSC(40),INPP(10)

DIMENSION RANGE(8)sAHL(40)yALL(40)4A(40),B(40),LOW(8)4G(16)4H(16)
COMMON/INSKEL/SWHO9SW1ySH2ySW394SW4ySW5,DAY,JOBNyVALUE,RANGE s LOW,SET
1PTyCOUMTOFFLNyAHLyALLyAyByIBASE. IBASZyIBAZZ+GyHyIENDTIPERD,ITCNT
249 IPONT

START INPUT OF RELAY POINTS
CALL AIS(12001,INP(1)sINP(42),0)
PRINT HEADER OF LOG

CALL PTIME(TIME)

WRITE(1,1)DAY,TIME

WRITE(5,1)DAY,TIME

FORMAT(//4" LOG15 DAY',13,4X'TIME!,F9.2)
WRITE(1,100)

WRITE(5,100)

FORMAT (' OP-GUIDE POINTS')

WRITE (5,2)

WRITE (1,2)

FORMAT(3X'POINT' 35X VALUE',5X'POINT 'y SX'VALUE ' 5XTPOINT",5XVALUE"
195X*POINT 45X *VALUE?')

START INPUT OF SS AI AND CONVERT RELAY AI WHILE SS IS COMING IN

CALL AIS(02001,INPP(1)4INPP(10),4096)
DO 10 I=1,440
VSC(I)=A(I)*INP(I)+B(I)

PRINT TABLE OF RELAY AI POINTS

D0 20 J=1+37+4

K=41=J

Jl=J

J2=J+1

J3=J+42

J4=J+3
WRITE(593)J1yVSC(K)9J2sVSC(K~1)4J3,VSC(K=2)4J4,VSC(K=-3)
WRITE(193)J19VSC(K)yJ25VSC(K~1)yJ34VSC(K=2)+J44VSC(K-3)
FORMAT(4(184F12.2))

PRINT THE SS VALUES

WRITE(1,101)

WRITE(5,101)

FORMAT (' CLOSED LOOP POINTS')
WRITE(1,2)

WRITE(5,2)

CALL AIS(0,1)

GO TO (445),1

DO 6 J=1,8
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6 INPP(J)=(INPP{J)-LOW(J))*1004/RANGE(J)

DO 30 I=1,544
J1l=1

Ja=1+1

J3=142

Ja=1+3

1A=9-1

1B=8-1

IC=7-1

1D=6-1

WRITE(547)JLyINPP(IA)4J2,INPP(IB)yJ3,yINPP(IC)yJé,INPP(ID)
30 WRITE(1,7)J14INPP(IA)yJ2,INPP(IB)+J3yINPP{IC)sJ&,INPP(ID)
7 FORMAT(18,110,3(110,110))

CALL VIAQ
END

VARIABLE ALLOCATIONS

CSWO(I*)=FFFF

DAY (I*)=FFF9
COUMT (I%)=FFC7-FFCO

IBASE(I%)=FE77

IPERD(I%*)=FE32

CSW1(I*)=FFFE

JOBN(I%)=FFF8
OFFLN(I1*)=FFBF-FFB8
IBASZ{I*)=FET76
ITCNT(I*)=FE31

INPP(I )=0087-007E I(I )=0088
J3(1 )=008D J4(1 )=008E
STATEMENT ALLOCATIONS
1 =00AA 100 =00BA 2 =00C4 3
6 =0206 30 =0281
FEATURES SUPPORTED
ONE WORD INTEGERS
10Cs
CALLED SUBPROGRAMS
AlS PTIME VIAQ FADDX FMPY
MIOFX MIOIX MIOF MIOI SuBSC
REAL CONSTANTS
«100000E 03=0098
INTEGER CONSTANTS
12001=009A 0=0098 1=009C
2=00A4 3=00A5 8=00A6

CORE REQUIREMENTS FOR LDG15

COMMON 0

END OF COMPILATION

INSKEL COMMON

LOG15 DUM

L0OG15

DUP FUNCTION COMPLETED
*DELET M

LOG15

D25 NAME NOT IN L/F
*STORECIL M

1 LOG15 LOGLl5 RSTAR

*CCEND

CtB, BUILD LOG15

CORE LOAD MAP

TYPE NAME ARGl ARG2
*CDW TABLE 3E82 000C
*IBT TABLE 3E8E 001D
*FI0 TABLE 3EAB 0010
*ETV TABLE 3EBB 0051
*VTV TABLE 3FOC 0021
*IST TABLE 3F2D 0036
*PNT TABLE 3F64 0008
MAIN LOG15 4071

PNT LOG15 3F6é6

PNT RSTAR 3F6A

LIBF EBPRT 4216 3FOC
CALL PTIME 42C2

LIBF MWRT 447C 3FOF
LIBF MIOI 4532 3F12
LIBF MIOF 452D 3F15
LIBF MCOMP 4509 3F18
LIBF FADDX 4948 3F18B
LIBF MIOFX 4539 3FlE
LIBF MIOIX 453E 3F21
CALL VIAQ 49CC

CALL PRT 4A2C

LIBF SUBIN 4A76 3F24

464 VARIABLES

CSW2(Ix)=FFFD

CSW3(I*)=FFFC

VALUE(I*)=FFF7~FFE9 RANGE(R%*)}=FFE6~FFD8

AHL(R¥)=FFB6-FF68
IBAZZ{(1*)=FE75
IPONT(I%)=FE30

ALL (R*)=FF66~FF18
G(R*)=FET2~-FES4
CVSC(R )=004E-0000 CTIME(R })=0050

J(I )}=0089 K{I )=008A

IA(I )=008F IB(I )=0090
=00ED 101 =00F2 7 =00FE 10 =0154
FDIVX FLDX FSTO FSTOX IFIX
TYPEN EBPRT
5=009D 2001=009E 4096=009F 40=00A0
9=00A7 7=00A8 6=00A9

152 PROGRAM 530

CSW4(I*)=FFFB
LOW(I*)=FFD7-FFDO SETPT(I*)=FFCF~-FFC8
A(R*)=FF16~-FECS8
H{R*)=FE52-FE34 IENDT(I*)=FE33

FLOAT

CSW5{1*)=FFFA

Programming Techniques

B(R*)=FEC6-FET8

INP(I )=007D-0054
J1({I )=0088B J2(1 )=008C
)=0091 ID(I )=0092
=01C2 4 =01F8 5 =0202
COMGO ISTOX MWRT MCOMP
37=00A1 4=00A2 41=00A3

251
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LIBF FADD 494E 3F27
LIBF IOU 4ABO  3F2A
CALL IOFIX 4B4A

CALL BT1BT 4B7A

CALL SAVE 4AE6

CORE 4BEO 3420

CLBy LOG15 LD XQ

DUP FUNCTION COMPLETED

// JOB A
// % MAINLINE CORE LOAD
// FOR LOG6O
*% ONE HOUR LOG
*IOCS(TYPEWRITER)
#*LIST ALL
c
C THIS PROGRAM PUTS OUT THE HOUR LOG.
c
INTEGER SWOySW1,SW2,SW3,SWH4,SW5,DAY
INTEGER VALUE(15),SETPT(8),COUMT(8)40FFLN(8)
DIMENSION RANGE(8),AHL(40)ALL(40),A(40),B(40),LOW(8),G(16),H(16)
COMMON/ INSKEL/SWOySW1ySW2ySW39SW4,SW5,4DAY,JOBN,VALUE,RANGE 4LOW,SET
1PTsCOUMTyOFFLNyAHL 4 ALL A, By IBASE, IBASZyIBAZZ+GyHy IENDT,IPERD,ITCNT
245 IPONT

PRINT HEADING

[gXeRal

CALL PTIME(TIME)
WRITE(1,1)DAY,TIME
WRITE (4,4 1)DAY,TIME
WRITE(5,1)DAY,TIME

1 FORMAT(//4' ONE HOUR LOG DAY 'y I345X"TIME"yF9.2)

OUTPUT ONE HOUR LOG

EXIT FROM ROUTINE

sNaNeloNaNal

CALL VIAQ
END
VARIABLE ALLOCATIONS
CSWO(I*)=FFFF CSW1(I*)}=FFFE
DAY (I*)=FFF9 JOBN(I*)=FFF8
COUMT (I*)}=FFC7-FFCO OFFLN(I*)=FFBF~FFB&
IBASE(I*)=FET77 IBASZ (I*)=FET76
IPERD(I*)=FE32 ITCNT (I*)=FE31

CSW2(I*)=FFFD CSW3(1*)=FFFC
AHL(R*)=FFB6-FF68
IBAZZ(1%)=FE75
IPONT(I%)=FE30 CTIME(R )=0000
STATEMENT ALLOCATIONS
1 =0005

FEATURES SUPPORTED
ONE WORD INTEGERS

1aCcs
CALLED SUBPROGRAMS
PTIME VIAQ MWRT MCOMP MIOF MIOI TYPEN EBPRT
INTEGER CONSTANTS
1=0002 4=0003 5=0004
CORE REQUIREMENTS FOR L0OG60
COMMON O INSKEL COMMON 464 VARIABLES 2 PROGRAM 52

END OF COMPILATION

LOG60

DUP FUNCTION COMPLETED

// DUP

*STORECIL M 1 LOG6O LDG6O RSTAR
*CCEND

CLBy BUILD LOG6O

CORE LOAD MAP

TYPE NAME ARGl ARG2

VALUE(I*)=FFF7-FFE9 RANGE(R*)=FFE6-FFD8
ALL(R*)=FF66-FF18
G{R*)=FE72-FES54

CSW&(I%*)=FFFB CSW5(I%)=FFFA

LOW(I*)=FFD7-FFDO SETPT(Ix*)=FFCF-FF(C8
A{R#*)=FF16~FECS8 B{R*)=FEC6-FET8
H{R*)=FE52~-FE34 IENDT(I%)=FE33
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#*COW
*]8T
*F10
*ETV
*VTV
*IST
*PNT
MATN
PNT

PNT

LIBF
CALL
LIBF
LIBF
LIBF
LIBF
CALL
CALL
LIBF
LIBF
LIBF
CALL
CALL
CALL
CORE

CLB,

TABLE 3E82 000C
TABLE 3EBE 001D
TABLE 3EAB 0010
TABLE 3EBB 0051
TABLE 3F0OC 0018
TABLE 3F24 0036
TABLE 3F5A 0008
LOG60 3F7B
LOG60 3F5C
RSTAR 3F60
EBPRT 3F98 3F0C
PTIME 4044
MWRT 41FE 3FOF
MIOI 42B4 3Fl2
MIOF 42AF 3F15
MCOMP 428B 3F18
VIAQ 46BO
PRT 4710
SUBIN 475A 3F18B
FADD 47B4 3F1E
10U 4832 3F21
IOFIX 48CC
BT1BT 48FC
SAVE 4868

4962 369E
LOG6O LD XQ

DUP FUNCTION COMPLETED

// JO
/7 *
// FO
*LIST
%% SH
*10CS
c

C

C

[eXeXe}

OO0 0

B A
MAINLINE CORE LOAD
R SHIFT
ALL
IFT END LOG
(TYPEWRITER)

THIS PROGRAM OQUTPUTS THE SHIFT LOG

INTEGER SWO,SW1ySW24SW3,ySW4,SW5,DAY

INTEGER VALUE(15),SETPT(8),COUMT(8),0FFLN(8)

DIMENSION RANGE(8) s AHL{40)sALL(40)4A(40)4B(40),LOW(B)4G(16)yH(16)
COMMON/ INSKEL/SWO,SW19SW2,SW3ySW4,SW5,DAY,JOBN,VALUE yRANGE ,LOW,SET
1PT,COUMT,OFFLNyAHL,ALL+yA,B, IBASE,IBASZ4IBAZZ,G4H, IENDT, IPERD, ITCNT
2, IPONT

PRINT HEADER

CALL PTIME(TIME)
WRITE(1y1)DAY,TIME
WRITE(451)DAY, TIME
WRITE(5,1)DAY, TIME
FORMAT(//4' SHIFT END LOG DAY' 3 I3,5X'TIME! yF 942}

OUTPUT SHIFT END LOG

EXIT FROM ROUTINE

CALL VIAQ
END

VARIABLE ALLOCATIONS

CSWO (1#)=FFFF
DAY (I%)=FFF9
COUMT (1#)=FFC7-FFCO OFFLN(I*)=FFBF-FFB8

IBAS

IPERD(1%)=FE32

CSW1(I*)=FFFE
JOBN(I%)=FFF8

CSW2(I*)=FFFD CSW3(I#)=FFFC
VALUE(I*)=FFF7-FFE9 RANGE(R*)=FFE6-FFD8
AHL(R*)=FFB6-FF68 ALL(R*)=FF66-FF18
IBAZZ(I*)=FET5 G(R*)=FE72~FE54
IPONT(I*)=FE30 CTIME(R )=0000

E(I%)=FETT IBASZ (Ix)=FET6

ITCNT(I*)=FE31

STATEMENT ALLOCATIONS

1

=0005

FEATURES SUPPORTED

ONE WORD INTEGERS
10Cs
CALLED SUBPROGRAMS
PTIME VIAQ MWRT MComMpP MIOF MIOI TYPEN EBPRT
INTEGER CONSTANTS
1=0002 4=0003 5=0004

CSW&(1%)=FFFB

CSW5(1x)=FFFA

LOW(I%)=FFDT-FFDO SETPT(I%)=FFCF~FFC8

A{R*)=FF16-FEC8
H(R*)=FE52-FE34 IENDT(I*)=FE33

Programming Techniques

B(R*)=FEC6-FE78
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CORE REQUIREMENTS FOR SHIFT
COMMON 0 INSKEL COMMON 464 VARIABLES 2 PROGRAM 52
END OF COMPILATION

SHIFT
DUP F
// DU
*STOR
*CCEN

CLB,

CGRE
TYPE

*COW
*18T
*F10
*ETV
=YTV
*1ST
#*PNT
MATN
PNT

PNT

LIBF
CALL
LIBF
LIBF
LIBF
LI8F
CALL
CALL
LIBF
LIBF
LIBF
CALL
CALL
CALL
CORE

CLB,

UNCTION COMPLETED

P

ECIL M 1 SHIFT SHIFT RSTAR
D

BUILD SHIFT

LOAD MAP
NAME ARGl ARG2

TABLE 3E82 000C
TABLE 3E8E 001D
TABLE 3EAB 0010
TABLE 3EBB 0051

TABLE 3FOC 0018
TABLE 3F24 0036
TABLE 3F5A 0008
SHIFT 3F78
SHIFT 3F5C
RSTAR 3F60
EBPRT 3F98 3FO0C
PTIME 4044

MWRT 41FE 3FOF
MIOI 42B4 3Fl2
MIOF 42AF 3F15
MCOMP 428B 3F18
VIAQ 4680
PRT 4710
SUBIN 475A 3F1B
FADD 4784 3F1E
10u 4832 3F21
IOFIX 48CC
BT1BT 48FC
SAVE 4868

4962 369E

SHIFT LD XQ

DUP FUNCTION COMPLETED

// J0
/7 *
// FO
*LIST
*%* MO
*10CS
C

C

[

OO0

[eKeleNaNaNel

B A

MAINLINE CORE LOAD

R WEEK

ALL

NDAY MORNING LOG

(TYPEWRITER)

THIS PROGRAM QUTPUTS THE WEEKLY MONDAY MORNING LOG

INTEGER SWOySW1ySW2ySW3,SW4,SW5,DAY

INTEGER VALUE(15),SETPT(8),COUMT(8),0FFLN(8)

DIMENSION RANGE (8)yAHL(40)4ALL(40),A(40)+B(40),LOW(8),G(16)4H(16)
COMMON/INSKEL/SWO 4 SW1ySW2ySW3ySW4»SW5,DAY,JOBN,VALUE,RANGE,LOW,SET
1PTyCOUMT,OFFLN,AHLyALL, A, By IBASE, IBASZyIBAZZ+G+HyIENDT4IPERD,ITCNT
2, IPONT

PRINT HEADER

CALL PTIME(TIME)

WRITE(4,1)DAY,TIME

WRITE{(5,1)DAY,TIME

FORMAT{(//,* MONDAY MORNING REPORT DAY?',I13,5X'TIME',F9,.2)

OUTPUT MONDAY MORNING REPORT

EXIT FROM PROGRAM

CALL VIAQ
END
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VARIABLE ALLOCATIONS
CSWO(I*)=FFFF
DAY (I*)=FFF9

COUMT (I#)=FFC7-FFCO OFFLN(I*)=FFBF~FFB8

IBASE(I*)}=FET77
IPERD(I*)=FE32

STATEMENT ALLOCATIONS
=0004

1

FEATURES SUPPORTED
ONE WORD INTEGERS

1acs

CALLED SUBPROGRAMS

PTIME

INTEGER CONSTANTS
4=0002

VIAQ

MWRT

CSWL(I*)=FFFE
JOBN(I*)=FFF8

IBASZ(I*)=FET76
ITCNT(I*}=FE31

MCOMP MI1OF

5=0003

CORE REQUIREMENTS FOR WEEK
COMMON

0

INSKEL COMMON

END OF COMPILATION

WEEK

DUP FUNCTION COMPLETED

// DUP

*STORECIL M

*CCEND

CLB,y

CORE
TYPE

*CDW
*IBT
*FI10
*ETV
*VTV
*IST
*PNT
MAIN
PNT

PNT

LIBF
CALL
LIBF
LIBF
LIBF
LIBF
CALL
CALL
LIBF
LIBF
LIBF
CALL
CALL
CALL
CORE

CLBy

BUILD

LOAD
NAME

TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
WEEK
WEEK
RSTAR
EBPRT
PTIME
MWRT
MIOI
MIOF
MCOMP
VIAQ
PRT
SUBIN
FADD
10y
10FIX
BT1BT
SAVE

WEEK

WEEK

MAP
ARG1

3E82
3EBE
3EAB
3EBB
3F0C
3F24
3F5A
3FTE
3F5C
3F60
3F94
4040
41FA
4280
4208
4287
46AC
470C
4756
4780
482E
48C8
48F8
4864
495€

LD XQ

1 WEEK

ARG2

000C
001D
0010
0051
0018
0036
0008

3FoC

3FOF
3F12
3F15
3F18

3F1lB
3F1E
3F21

36A2

DUP FUNCTION COMPLETED

@

// J08

// %

// FOR TREND
*LIST ALL
TREND LOG

* %

*I0CS(TYPEWRITER)

[eXeNeXaN el

THIS IS THE TREND LOG CORE LOAD.
OPERATOR HAS ASKED.

A
MAINLINE CORE LOAD

464

WEEK RSTAR

CSW2(I*)=FFFD

CSW3(I*)=FFFC

VALUE(I*)=FFF7~-FFE9 RANGE(R*)=FFE6-FFD8
AHL(R*)=FFB6-FF68 ALL(R*)=FF66-FF18

IBAZZ(I*)=FE75
IPONT(I%)=FE30

MIOI

VARIABLES

TYPEN

2

G(R%*)=FET72-FES54
CTIME(R )=0000

EBPRT

PROGRAM 48

IT READS THE VALUE THAT THE
IT IS QUEUED PERIODICALLY BY THE TCONT

SUBROUTINE WITH THE PERIOD SPECIFIED BY THE OPERATOR.

INTEGER SWOs»SW1,ySW2,SW3,SW4ySW5,DAY
INTEGER VALUE(15),SETPT(8),COUMT(8),0FFLN(8)

CSW&4 (I*)=FFFB CSW5(1*)=FFFA

LOW(I%)=FFD7-FFDO SETPT(I%)=FFCF~FFC8

A(R*)=FF16-FEC8
H(R*)=FES52-FE34 IENDT(I*)=FE33

Programming Techniques

B(R*})=FEC6-FET78
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DIMENSION RANGE(8),AHL(40)yALL(40),A(40),B(40),LOW(8B)G(16)4H(16)
COMMON/ INSKEL/SWOsSW1ySW2ySW39SW4ySW5,DAY,JOBN,VALUE,RANGE 4LOW,SET
1PT yCOUMT yOFFLNyAHL yALL yAyByIBASE,IBASZyIBAZZ+GsHyIENDT»IPERDyITCNT
2y IPONT
CALL AIP{110004INV,IPONT)
1 CALL AIP(O,ITEST)
GO TO (142)1TEST
2 CONTINUE
IF(4096-1PONT)4,4,100
4 K=IPONT-4096+1
J=9-K
INV=(INV-LOW(J))*100./RANGE(J)
WRITE(145)KyINV
5 FORMAT(' TREND LOOP'I2,' VALUE'I6)
CALL VIAQ
100 K=IPONT+1
J=41-K
VAL=A(J)*INV+B(J)
WRITE(1,101)KyVAL

101 FORMAT(' TREND OP-GUIDE'I3,* VALUE'F10.2)
CALL VIAQ
END
VARTABLE ALLOCATIONS
CSWO(I%*)=FFFF CSW1(I*)=FFFE CSW2{ I*)=FFFD CSW3(I*}=FFFC CSW&4(1%*)=FFFB CSW5{I%)=FFFA
DAY (I*)=FFF9 JOBN({1*}=FFF8 VALUE(I*)=FFF7-FFE9 RANGE (R*)=FFE6-FFD8 LOW(I*)=FFD7-FFDO SETPT(I%*)=FFCF-FFC8
COUMT (I1%)=FFC7-FFCO OFFLN(I*)=FFBF-FFB8 AHL(R*)=FFB6-FF68 ALL(R%*)=FF66-FF18 A(R*)=FF16-FECS8 B(R%)=FEC6-FET78
IBASE(1*)=FET77 IBASZ (I*)=FE76 IBAZZ(I*)=FE75 G(R*)=FET2-FE54 H{R*)=FE52-FE34 IENDT(I*)=FE33
IPERD(I*)=FE32 ITCNT{I%*)=FE31 IPONT(Ix)=FE30 CVAL(R )=0000 INV(I )=0002 ITEST(I )=0003
K(I )=0004 J(I )=0005

STATEMENT ALLOCATIONS
5 =0010 101 =001F 1 =0036 2 =0040 4 =0046 100 =0074

FEATURES SUPPORTED
ONE WORD INTEGERS
10Cs

CALLED SUBPROGRAMS
AIP VIAQ FADDX FMPY FMPYX FDIVX FSTO IFIX FLOAT COMGO MWRT MCOMP MIOF MIOI suBsSC
TYPEN EBPRT

REAL CONSTANTS
«100000E 03=0008

INTEGER CONSTANTS
11000=000A 0=0008B 4096=000C 1=000D 9=000E 41=000F

CORE REQUIREMENTS FOR TREND
COMMON 0 INSKEL COMMON 464 VARIABLES 8 PROGRAM 144

END OF COMPILATION

TREND

DUP FUNCTION COMPLETED

*DELET M TREND DUM

TREND

D25 NAME NOT IN L/F

*STORECIL M 1 TREND TREND RSTAR
*CCEND

CLB,y BUILD TREND

CORE LOAD MAP
TYPE NAME ARGl ARG2

*CDW TABLE 3E82 000C
*IBT TABLE 3E8E 001D
*FI0 TABLE 3EAB 0010
*#*ETV TABLE 3EBB 0051
*VTV TABLE 3FOC 0018
*IST TABLE 3F24 0036
*PNT TABLE 3F5A 0008
MAIN TREND 3F93
PNT TREND 3F5C
PNT RSTAR 3F60
LIBF EBPRT 3FFA 3F0OC
CALL AIP 409A
LIBF MWRT 4250 3FOF
LIBF MIOI 4306 3F12
LIBF MCOMP 42DD 3F15
CALL VIAQ 4702
LIBF FADDX 477C 3F18
LIBF MIOF 4301 3FlB
CALL PRT 4800
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Continved

LIBF
LIBF
CALL
CALL
CALL
CORE

CLB,

AIPTN 484A 3FLE
1ou 48CC 3F21
IOFIX 4966
BT1BT 4996
SAVE 4902

49FC 3604

TREND LD XQ

DUP FUNCTION COMPLETED

// J0B A

// * INTERRUPT CORE LOAD

// FOR COGLP

*LIST ALL

B CHANGE OP-GUIDE LIMITS PROGRAM

*IOCS{TYPEWRITER)
*T0CS(DISK)

[a¥eNeKel

555

302

3

300
301

THIS CORE LOAD CHANGES THE LIMITS ON OPERATOR GUIDE POINTS AT
OPERATOR REQUEST.

INTEGER SWOsSW1,SW2,SW3ySW4,ySW5,DAY

INTEGER VALUE(15),SETPT(8),COUMT(8),0FFLN(8)

DIMENSION INVAL(16)

DIMENS{ON RANGE(8) 4 AHL(40)4yALL(40),A(40),B(40)4L0OW(8)4G(16),H(16)
COMMON/ INSKEL/SWO 4 SW1,SW2ySW3,SW44SW5,DAY,JOBN,VALUE ,RANGE,LOW,SET
1PT,COUNT,OFFLNyAHLyALLy»AyByIBASE, IBASZ,IBAZZ+GyHy IENDT,IPERD,ITCNT
2, IPONT

DEFINE FILE 3(3,320,U,I1)

WRITE(1,555)

FORMAT(//}

CALL CONVR{INVAL)

WRITE (1,302)INVAL

FORMAT(815)

IPT=INVAL(1)*10+INVAL(9)
AA=TNVAL(2)%10000++INVAL(3)*10004+INVAL(4)*100.+INVAL{(5)%104+INVAL
1(6)+INVAL(T)*,1+INVAL(8)*,01
BB=INVAL(10}*10000.+INVAL(11)*1000.+INVAL({12)%100.+INVAL(13)*10.+1
INVAL(14)+INVAL(15) %, 1+INVAL(16)%*.01

IF{IPT)300,300,1

K=41-1PT

IF(K)300,300,2

AHL(K)=AA

ALL(K)=BB

WRITE(3'3)AHL,ALL

CALL PTIME(TIME)

WRITE(1,3)1PT,AA,BB,DAY,TIME

FORMAT(' OP-GUIDE PT'I34* HIGH LIMIT'F10.2,' LOW LIMIT'F10.2,' DAY
1912, TIME'F7.2)

CALL INTEX

WRITE (1,301)

FORMAT(* INVALID ENTRY OP-REQUEST P1')

CALL INTEX

END

VARTABLE ALLOCATIONS
CSWO(I*)=FFFF
DAY (I*)=FFF9

IBASE(I*)=FET7
IPERD(I*)=FE32

STATEMENT ALLOCATIONS
555 =004A 302 =004D 3

FEATURES SUPPORTED
ONE WORD INTEGERS
iocs

CALLED SUBPROGRAMS
CONVR PTIME INTEX FADD
MDWRT MDCOM MDAF TYPEN

REAL CONSTANTS
+100000E 05=003A

INTEGER CONSTANTS
1=0046 10=0047

CSW2(I*)=FFFD

VALUE(I*)=FFF7-FFE9 RANGE (R*)=FFE6-FFD8

AHL (R*}=FFB6~-FF68
IBAZZ(1I*)=FE75

CSW1(I*)=FFFE
JOBN{I=*)=FFF8
COUMT (I%*)=FFC7-FFCO OFFLN(I%*)=FFBF-FFBS
IBASZ(I*)=FET6
ITCNT{I+)=FE31
INVAL(I )=0027-0018 II(1 )=0028

+100000E 04=003C +100000E 03=003E

41=0048

CSW&4(I*)=FFFB CSWS(I*)=FFFA

LOW(I*)=FFD7-FFDO SETPT(Ix*)=FFCF-FF(C8
A(R*)=FF16-FEC8 B(R*)=FEC6-FET78
H{R*)=FE52-FE34 IENDT(I%*)=FE33

CSW3(I*)=FFFC

ALL{R*)=FF66-FF18
G(R*)=FE72-FE54

IPONT (I4)=FE30 AA(R )=0006 BB(R )=0008 CTIME(R 1=000A
)=0029 K(I 1=002A
=0132 2 =013C 300 =0168
FSTOX FLOAT MWRT MCOMP MIOAI MIOF MIOI SUBSC

+«100000E 02=0040 «100000E 00=0042 «100000E-01=0044

Programming Techniques 257



Continved
CORE REQUIREMENTS FOR COGLP

COMMON 0 INSKEL COMMON 464 VARIABLES 58 PROGRAM 308

END OF COMPILATION

coGLr

DUP FUNCTION COMPLETED

*DELET I COGLP IDUM 9999
CoGLP

D25 NAME NOT IN L/F

*STORECIL I 1 COGLP COGLP COGLP 1100
*FILES(3,FILE3,1)

*CCEND

CLB,y BUILD COGLP

CORE LOAD MAP
TYPE NAME ARGl ARG2

*CDW TABLE 3E82 000C
*IBT TABLE 3E8E 001D
*FI0 TABLE 3EAB 0010
*ETV TABLE 3EBB 0051
*VTV TABLE 3FOC 0027
*PNT TABLE 3F34 0004
*DFT TABLE 3F38 0006
MAIN COGLP 3FB9
PNT COGLP 3F36
LIBF EBPRT 40A6 3FOC
LIBF MWRT 42D0 3FOF
LIBF MCOMP 435D 3Fl12
CALL CONVR 4788
LIBF MIDAI 43A7 3F15
LIBF FADD 47DC 3F18
LIBF MDWRT 49AD 3F1B
LIBF MDAF 4861 3FlE
LIBF MDCOM 4924 3F21
CALL PTIME 4BDA
LIBF MIOI 4386 3F24
LIBF MIOF 4381 3F27
CALL PRT 4COA
LIBF I0U 4C54 3F2A
CALL IOFIX 4CEE
CALL BTI1BT 4D1E
CALL SAVE 4C8A
LIBF SUBIN 4D82 3F2D
CALL GETVL 4DEé
LIBF FADDX 47D6 3F30
CALL BT2BT 4E82
CORE 4EAQ  315F

CLBy COGLP LD XQ

DUP FUNCTION COMPLETED

// JOB A
// % INTERRUPT CORE LOAD
// FOR CCLSP

*LIST ALL
*% CHANGE OF CLOSED LOOP CONTROL SET POINT

*I0CS(TYPEWRITER)
*I0CS(DISK)

THIS CORE LOAD CHANGES THE SET POINT VALUE FOR A SET POINT
STATION UPON OPERATOR REQUEST.

OO0

INTEGER SWOySW1,SW2,SW3,SH4,SW5,DAY

INTEGER VALUE(15),SETPT(8),COUMT(8),0FFLN(8)

DIMENSION INVAL(16)

DIMENSION RANGE(8)+AHL(40)4ALL(40),A(40),B(40),LOW(8B),G(16),4H(16)
COMMON/ INSKEL/SWO,SW14ySW2ySW3, SH4,SW5,DAY 3 JOBN,VALUE yRANGE s LOW,SET
1PT,COUMT,OFFLN,AHLyALLyA,ByIBASEyIBASZ,IBAZZyGyHyIENDT,IPERD, ITCNT
29 IPONT

DEFINE FILE 3(3,320,U,11)

WRITE(14555)
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555 FORMAT(//)
CALL CONVR(INVAL)
WRITE(1,100) INVAL
FORMAT (815)
CALL PTIME(TIME)
1=INVAL(1}
J=INVAL(T7)*10+INVAL(8)
IF (11300530051
1 K=9-1
IF(K)300,300,2
IF(J)300,300,3
SETPT(K)=J*RANGE (K) /100.+LOW (K}
WRITE(3'2)SETPT
WRITE(1,4)14JsDAY,TIME
o FORMAT(' LOOP'I3,' NEW SET POINT!'I4,°
CALL INTEX
WRITE(1,301)
FORMAT (' INVALID ENTRY OP-REQUEST P2')
CALL INTEX
END
VARIABLE ALLOCATIONS
CSWO(I%)=FFFF CSW1(I%)=FFFE
DAY (1%)=FFF9 JOBN (1%)=FFF8
COUMT (I1#)=FFC7-FFCO OFFLN{I%)=FFBF-FFB8
IBASE (1%)=FE77 IBASZ (1%)=FET6
IPERD (I%)=FE32 ITCNT(T%)=FE31

100

wnN

DAY'12,¢ TIME'F7.2)
300
301

CSW2( 1*)=FFFD CSW3(I*)=FFFC
ALL(R*)=FF66~FF
G(R*x)=FE72-FE

CTIME(R )=0006

AHL(R*)=FFB6-FF68
IBAZZ(I*)=FE75
IPONT(I%*)=FE30

I(I )=0018B J(1 )1=001C K(I )=001D

STATEMENT ALLOCATIONS

555 =0029 100 =002C 4 =002F 301 =0047 1 =007F 2 =0089 3
FEATURES SUPPORTED

ONE WORD INTEGERS

10CS
CALLED SUBPROGRAMS

CONVR PTIME INTEX FADD FMPYX FDIV FSTO IFIX FLOAT ISTOX
SUBSC MDWRT MDCOM MDAT TYPEN EBPRT

REAL CONSTANTS

+«100000E 03=0022
INTEGER CONSTANTS
1=0024 10=0025 9=0026 3=0027 2=0028

CORE REQUIREMENTS FOR CCLSP

COMMON 0 INSKEL COMMON 464 VARIABLES 34 PROGRAM 164

END OF COMPILATION
ccLse
DUP FUNCTION COMPLETED
*DELET I CCLSP IDUM 9999
CCLSP

D25 NAME NOT IN L/F
*STORECIL I 1 CCLSP CCLSP CCLSP
*FILES(3,FILE3,1)

1101

*CCEND

CLBy BUILD CCLSP

CORE LOAD MAP

TYPE NAME ARGl ARG2
*CDW TABLE 3E82 000C
*IBT TABLE 3E8E 001D
*FI0 TABLE 3EAB 0010
*ETV TABLE 3EBB 0051
*VTV TABLE 3F0C 0027
*PNT TABLE 3F34 0004
*DFT TABLE 3F38 0006
MAIN CCLSP 3F8F

PNT CCLSP 3F36

LIBF EBPRT 3FFE 3FOC
LIBF MWRT 4228 3FOF
LIBF MCOMP 42B5 3F12
CALL CONVR 46EO

LIBF MIOAI 42FF 3F15
CALL PTIME 4720

LIBF FADD 4770 3Fl18
LIBF MDWRT 4941 3F1B
LIBF MDAI 4802 3FlE
LIBF MDCOM 48B8 3F21

VALUE( I*)=FFF7~FFE9 RANGE(R*)=FFE6-FFD8

CSW4 (I*)=FFFB CSW5 (1%)=FFFA

18
54

A(R¥*)=FF16-FEC8
H{R*)=FE52-FE34 IENDT(I*)=FE33

INVAL(I }=0019-000A I1(1 )=001A
=008D 300 =00BF
MWRT MCOMP MIOAI MIOF MIOI
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LOW(I%)=FFD7-FFDO SETPT(1%)=FFCF-FFC8
B(R*)=FEC6-FET8
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LIBF MIOI 42DE 3F24
LIBF MIOF 42D9 3F27
CALL PRT 4B62
LIBF 10U 4BAC  3F2A
CALL JOFIX 4Cé46
CALL BT1BT 4C76
CALL SAVE 4BE2
LIBF SUBIN 4CDA 3F2D
CALL GETVL 4D3E
LIBF FADDX 476A 3F30
CALL BT2BT 4DDA
CORE 4DF8 3207

CtB, CCLSP LD XQ

DUP FUNCTION COMPLETED

// Jo8 A
@ // * INTERRUPT CORE LOAD

// FOR MGRTP

*LIST ALL

*% MODIFY GRADE RUN TIME PROGRAM

*I0CS(TYPEWRITER)

#*I0CS(DISK)

c

c THIS CORE LOAD CHANGES THE RUN TIME FOR A GRADE UPON OPERATOR
c REQUEST.
c

INTEGER SWOySW1ySW2ySW3ySH49SW5,DAY
INTEGER VALUE(15),SETPT(8),COUMT(8),0FFLN(8)
DIMENSION INVAL(16)
DIMENSION RANGE(8)4AHL(40)5ALL(40)A(40)4B(40)4LOW(8),G(16)4H(16)
COMMON/ INSKEL/SWO»SW1ySW2ySW3ySW4,SW5,DAY,JOBN,VALUE,RANGE yLOW,SET
1PTCOUMT,OFFLNyAHLyALLyAyBy IBASE, IBASZyIBAZZyGyHyIENDT,IPERD,ITCNT
24 IPONT
DEFINE FILE 3(3,3204U,11)
WRITE(14555)
555 FORMAT(//)
CALL CONVR({INVAL)
WRITE(1,302) INVAL
302 FORMAT(8I5)
IH=INVAL(5)*10+INVAL(6)
IM=INVAL(7)*10+INVAL(8)
1F(24~1H)300,300,20
20 IF(60-1IM)300,300,21
21 CALL CLOCKI(I)
K=IH#1000+IM*100/6
IF(K=1)1y242
1 IPER=24000-K+I
GD TO 3
IPER=K~1I
AA=IPER%*3,6
IF{32000.-AA)4,5,5
4 WRITE(1,40)
40 FORMAT(' TOOD LONG OF A RUN TIME')
CALL INTEX
5 IPER=AA
IENDT=K
WRITE(3'1)JOBN,DAY,IENDT,SW3
TIME=(IH*100+IM)/100.
WRITE(1,6)TIME
6 FORMAT(' JOB WILL NOW TERMINATE AT'F7.2)
CALL COUNT(1,2,IPER)
CALL INTEX
300 WRITE(1,301)
301 FORMAT{' INVALID ENTRY OP-REQUEST P3'")
CALL INTEX
END
VARTABLE ALLOCATIONS
CSWO(I*)=FFFF CSW1(I*)=FFFE CSW2( I*}=FFFD CSW3{I*)=FFFC CSW&4{I%*)=FFFB CSW5 (I*)=FFFA

STATEMENT ALLOCATIONS
555 =0036 302 =0039 40 =003C 6 =004A 301 =005A 20 =0098 21 =009 1 =00BA 2 =00C4 3 =00CA
4 =00D8 5 =00DE 300 =010C

FEATURES SUPPORTED
ONE WORD INTEGERS

10Cs
CALLED SUBPROGRAMS

CONVR CLOCK INTEX COUNT Fsus FMPY FDIV FLD FSTO IFIX FLOAT LDFAC MWRT MCOMP MIODAI
MIOF MDWRT MDCOM MDI TYPEN EBPRT
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REAL CONSTANTS
«360000E 01=0026 «320000E 05=0028 +100000E 03=002A

INTEGER CONSTANTS
1=002C 10=002D 24=002E 60=002F 1000=0030 100=0031 6=0032

CORE REQUIREMENTS FOR MGRTP
COMMON 0 INSKEL COMMON 464 VARIABLES 38 PROGRAM 236

END OF COMPILATION

MGRTP

DUP FUNCTION COMPLETED

*STORECIL 1 1 MGRTP MGRTP MGRTP 1102
*FILES(34FILE3,1)

*CCEND

CLBy BUILD MGRTP

CORE LOAD MAP
TYPE NAME ARGl ARG2

*CDW TABLE 3E82 000C
#*IBT TABLE 3E8E 001D
*FI0 TABLE 3EAB 0010
*ETV TABLE 3EBB 0051
*VTV TABLE 3F0C 0027
*PNT TABLE 3F34 0004
*DFT TABLE 3F38 0006
MAIN MGRTP 3FA2

PNT MGRTP 3F36

LIBF EBPRT 404A 3FOC
LIBF MWRT 4274 3FOF
LIBF MCOMP 4301 3Fl2
CALL CONVR 472C

LIBF MIOAI 434B 3F15
LIBF FSUB 4774 3F18
LIBF LDFAC 47FE 3F1B
LIBF MDWRT 497F 3F1lE
LIBF MDI 4838 3F21
LIBF MDCOM 48F6 3F24
LIBF MIOF 4325 3F27
CALL PRT 4BAO

LIBF 10V 4BEA  3F2A
CALL IOFIX 4C84

CALL BT1BT 4CB4

CALL SAVE 4C20

LIBF SUBIN 4D18 3F2D
CALL GETVL 4D7C

LIBF FADDX 477A 3F30
CALL BT2BT 4E1l8

CORE 4E36 31C9

CLBy MGRTP LD X@Q

DUP FUNCTION COMPLETED

// JoB A

// * INTERRUPT CORE LOAD

// FOR CPJSP

*LIST ALL

ok CHANGE PROCESS JOB SEQUENCE

*IOCS(TYPEWRITER)

*10CS(DISK)

c

c THIS CORE LOAD CHANGES THE SEQUENCE OF GRADES UPON OPERATOR
C REQUEST.
[

INTEGER SWOySW1ySW24SW3,SW4,SW5,DAY

INTEGER VALUE(15),SETPT(8),COUMT(8),0FFLN(8)

DIMENSION INVAL(16)

DIMENSION RANGE(8)4AHL(40)sALL(40)+A(40)+B(40),LOW(8)4G(16),H(16)
COMMON/INSKEL/SWOySW1,SW2,SW3, SW4,SW5,DAY,JOBN,VALUE yRANGE yLOW.SET
;P{;SOUMT,DFFLN'AHL.ALL,AyB,IBASE,IBASZ'IBAZZ,G,H.IENDT,IPERD,ITCNT
] NT

DEFINE FILE 3(3,3204U,11)

WRITE(1,4555)
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24000=0033 3=0034 2=0035
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555 FORMAT(//)
CALL CONVR(INVAL)
WRITE(1,1)INVAL
1 FORMAT(815)
I=INVAL(7)%10+INVAL(8)}
AA=INVAL(4)*10000.+INVAL(5)%1000.+INVAL(6)%100.+I
IF(AA) 444422
IF(32000.-AA)3009300,2
IF(1)343,4
1=100
JOBN=1
WRITE(3%1)JOBN,yDAY,IENDT,SW3
CALL PTIME(TIME)
I=AA
WRITE{145)1,JOBNyDAY,TIME
5 FORMAT(' NEXT JOB'I6,' QUEUE SEQUENCE'*I4,!
CALL INTEX
WRITE(1,301)
FORMAT (' INVALID ENTRY OP-REQUEST P4!')
CALL INTEX
END
VARIABLE ALLOCATIONS
CSWO(I%*)=FFFF CSWi(I%*)=FFFE
DAY (1*)=FFF9 JOBN(T1*)=FFF8
COUMT(I*)=FFCT-FFCO OFFLN(I*)=FFBF-FFB8
IBASE(I%*)=FET77 IBASZ(I*)=FET76

SPUWUNN

DAY'I2,* TIME'F7.2)
300
301

CSW2(I%)=FFFD CSW3(I%*)=FFFC

VALUE(I%)=FFF7-FFE9 RANGE (R*)=FFE6-FFD8
AHL(R*)=FFB6~FF68 ALL(R*)=FF66~FF18

IBAZZ(I*)=FET75 G(R*)=FET2-FE54

CSW&(I%)=FFFB CSW5(1#)=FFFA

LOW(I*)=FFD7-FFDO SETPT(I*)=FFCF~FFC8
A(R*)=FF16-FEC8 B(R%)=FEC6-FET8
H(R*)=FE52-FE34 IENDT(I%)=FE33

IPERD{I*)=FE32 ITCNT(I*)=FE31 IPONT(I*)=FE30 AA{R }=0006 CTIME(R )=0008 INVAL(I )=001F-0010
IT(I )=0020 I(1 )=0021

STATEMENT ALLOCATIONS

555 =0034 1 =0037 5 =003A 301 =0056 22 =00AC 2 =00B3 3 =00B7 4 =00BB 300 =00E1l

FEATURES SUPPORTED

ONE WORD INTEGERS

10Cs
CALLED SUBPROGRAMS

CONVR PTIME INTEX FADD FSUB FMPY FLD FSTO IFIX FLOAT LDFAC MWRT MCOMP MIOAI MICF
MIOI MDWRT MDCOM MDI TYPEN EBPRT

REAL CONSTANTS

«100000E 05=0028 +«100000E 04=002A «100000E 03=002C +320000E 05=002E

INTEGER CONSTANTS

1=0030 10=0031 100=0032 3=0033

CORE REQUIREMENTS FOR CPJSP

COMMON 0 INSKEL COMMON 464 VARIABLES 40 PROGRAM 192

END OF COMPILATION

CPJsP

DUP FUNCTION COMPLETED

*DELET 1 CPJSP IDUM 9999
CPJSP

D25 NAME NOT IN L/F
*STORECIL I 1 CPJSP CPJSP CPJSP 1103

*FILES(3,FILE3,1)
*CCEND

CLB, BUILD CPJSP

CORE LOAD MAP

TYPE NAME ARGl ARG2
*CDW TABLE 3E82 000C
*IBT TABLE 3E8E 001D
*FI0 TABLE 3EAB 0010
*ETV TABLE 3EBB 0051
*VTV TABLE 3FOC 002D
*PNT TABLE 3F3A 0004
*DFT TABLE 3F3E 0006
MAIN CPJSP 3FA4

PNT CPJSP 3F3C

LIBF EBPRT 4026 3FOC
LIBF MWRT 4250 3FOF
LIBF MCOMP 42DD 3F12
CALL CONVR 4708

LIBF MIOAI 4327 3F15
LIBF FADD 475C 3F18
LIBF LDFAC 47DA 3F1B
LIBF FSUB 4750 3F1lE
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LIBF MDWRT 495B 3F21
LIBF MDI 4814 3F24
LIBF MDCOM 48D2 3F27
CALL PTIME 4B88

LIBF MIOI 4306 3F2A
LIBF MIOF 4301 3F2D
CALL PRT 4888

LIBF ICU 4C02 3F30
CALL IOFIX 4C9C

CALL BT1BT 4CCC

CALL SAVE 4C38

LIBF SUBIN 4D30 3F33
CALL GETVL 4D%94

LIBF FADDX 4756 3f36
CALL BT2BT 4E30

CORE 4E4E 3181
CLBy CPJSP LD XQ
DUP FUNCTION COMPLETED

// Jo
/7 0%
// FO
*LIST
*%
*I0CS

®

o000

555

N

100
101
102
103

104
200

300
301

VARIA
CSw
DA
Coum
IBAS
IPER

8 A

INTERRUPT CORE LOAD
R STRND

ALL

START TREND LOG ROUTINE
(TYPEWRITER)

THIS CORE LOAD INITIATES A TREND LOG OF THE POINT SPECIFIED BY
THE OPERATOR.

INTEGER SWO,SW1ySW2,SW3,SW4,SW5,DAY .
INTEGER VALUE(15)4SETPT(8),COUMT(8),0FFLN(8)

DIMENSION INVAL(16)

DIMENSION RANGE(8)9AHL(40)yALL(40)9yA(40)+sB(40)4LOW(8)4G(16)4H(16)
COMMON/INSKEL/SWOsSW1,SW2ySW39ySW4ySW54DAY s JOBNyVALUE,RANGE yLOW,SET
1PT,COUMT,0FFLNyAHLyALLyA,B,IBASE, IBASZ4IBAZZ+GyHy)IENDT,IPERD,ITCNT
23 IPONT

WRITE{1,555)

FORMAT(//)

CALL CONVR(INVAL}

WRITE(1l,y1)INVAL

FORMAT(815)
IT=INVAL(6)%100+INVAL(T7)*10+INVAL(8)
JJI=INVAL(14)*100+INVAL(15)*10+INVAL(16)
IF(INVAL(1))300,2,100
T=INVAL(2)*10+INVAL(3}

IF(I)300,300,3

J=I-1

IF(40-J)300,300+4

IPONT=J

WRITE(155)1,114J4J

FORMAT (' TREND LOG OP-GUIDE POINT!'I3,*
GO TO 200
IF(INVAL(1)-1)300,101,300
IF(INVAL(3))300,300,102
IF(INVAL(3)-8)103,103,300
IPONT =4095+INVAL(3)
WRITE(19104)INVAL(3),II,JJ
FORMAT(' TREND LOG LOOP'I2,*
IPERD=1I1

ITCNT=JJ

CALL COUNT(2,3,2)

CALL INTEX

WRITE(1,301)

FORMAT(' INVALID ENTRY OP~REQUEST P5')
CALL INTEX

END
BLE ALLOCATIONS
O(I*)=FFFF CSW1(I*)=FFFE
Y{I®)=FFF9 JOBN(I*)=FFF8
T(I*)=FFC7-FFCO OFFLN(I%*)=FFBF~FFB8
E(I%*)=FET77 IBASZ(1*)=FE76
D(I*}=FE32 ITCNT(Ix*)=FE31

PERIOD'I5,¢* COUNT*15)

PERIOD'16,¢ COUNT ' 16)

CSW2(Ix*)=FFFD

AHL (R*)=FFB6-~FF68
IBAZZ(I*)=FE75

IPONT (I%)=FE30 INVALI(I

STATEMENT ALLOCATIONS

555
102

=0049
=011D

=0026 1
=00F2 103

=0029 5
=00FA 200

=002C
=010E

104
300

301 =0061 2 =0087

CSW3(Ix)=FFFC
VALUE(I#*)=FFF7-FFE9 RANGE (R*)=FFE6~FFD8
ALL{R*)=FF66-FF18
G(R*)=FE72-FES54
1=0011-0002

3

CSW4(1*)=FFFB CSW5(I*)=FFFA
LOW(I*)=FFD7-FFDO SETPT(I%*)=FFCF~FFC8
A{R*)=FF16-FEC8 B(R*)=FEC6-FET78

H(R*)=FE52-FE34 IENDT(I*)=FE33

IT(I )=0012 JJ(I )=0013

=00C8 4 =00D4 100 =00E4 101 =00EC
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Continued

FEATURES SUPPORTED
ONE WORD INTEGERS
10Cs

CALLED SUBPROGRAMS
CONVR COUNT INTEX MWRT MCOMP MIDAI MIOIX MIOI TYPEN EBPRT

INTEGER CONSTANTS
1=001E 100=001F 10=0020 40=0021 8=0022 4095=0023 2=0024

CORE REQUIREMENTS FOR STRND
COMMON 0 INSKEL COMMON 464 VARIABLES 30 PROGRAM 262

END OF COMPILATION

STRND

DUP FUNCTION COMPLETED

*DELET I STRND IDUM 9999
STRND

D25 NAME NOT IN L/F

*STORECIL 1 1 STRND STRND 1104
*CCEND

CLBy BUILD STRND

CORE LOAD MAP
TYPE NAME ARGl ARG2

*CDW TABLE 3E82 000C
*]BT TABLE 3E8E 001D
*FI0 TABLE 3EAB 0010
*ETV TABLE 3EBB 0051
*VTV TABLE 3FOC 0018
*PNT TABLE 3F28 0004
MAIN STRND 3F9D
PNT STRND 3F2A
LIBF EBPRT 4050 3FOC
LIBF MWRT 427A 3FOF
LIBF MCOMP 4307 3F12
CALL CONVR 4732
LIBF MIOAI 4351 3F15
LIBF MIOI 4330 3F18
LIBF MIOIX 433C 3F1B
CALL PRT 4766
LIBF IOU 47B0  3F1E
CALL IOFIX 484A
CALL BT1BT 487A
CALL SAVE 47Eé6
LIBF SUBIN 48DE 3F21
CALL GETVL 4942
LIBF FADDX 49F8 3F24
CORE 4ATE 3581

CLB, STRND LD XQ

DUP FUNCTION COMPLETED

// JOB A

// FOR AIMON

*LIST ALL

*# ANALDG INPUT LOG ROUTINE
*IOCS(TYPEWRITER)

C

C THIS CORE LOAD LOGS ALL INFORMATION ABOUT ANY ANALOG INPUT POINT
C ON THE SYSTEM UPON OPERATOR REQUEST.
c

C

c POINTS ARE SELECTED AS FOLLOWS ~-

c OP-GUIDE POINTS - D1=0, D7-8=01-40

c CLOSED-LOOP POINTS -~ D1=1, D7-8=01-08
c

INTEGER SWOySW1ySW2ySW3ySW4,SW5,DAY

INTEGER VALUE(15),SETPT(8),COUMT(8),0FFLN(8)

DIMENSION INVAL(16)

DIMENSION RANGE(8)yAHL(40)},ALL(40),A(40),B(40),LOW(8),G(16),H(16)
COMMON/ INSKEL/SWOySW1,SW2,SW3,y SW4,SW5, DAY, JOBN,VALUE yRANGE yLOW 4 SET
1PTyCOUMT yOFFLNyAHL yALL yA»By IBASE, IBASZy IBAZZ4GyH, IENDT, IPERD, ITCNT
24 IPONT

3=0025
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ontinved

WRITE(1,555)
555 FORMAT(//)

READ DATA ENTRY DIALS

CALL CONVR(INVAL)
WRITE(1,900) INVAL
900 FORMAT (8I5)

CONVERT POINT DESIGNATION, D7-8

IX1 = INVAL(7)*10 + INVAL(8)

MUST BE GREATER THAN 0

IF(IX1)800,800,10

CHECK D1
10 IF(INVAL(1)~1)20,+500,800

CHECK INPUT OP-GUIDE POINT DESIGNATION
20 IF(IX1-40)30,30,800

READ OP-GUIDE POINT

30 IX2 = IXi-1

CALL AIP (11000,VALUE(1),1IX2)
35 CALL AIP (0,1X2)

GO TO (35,40), IX2

CONVERT VALUE SELECTED

40 IX2 = 41-1IX1
VAL = A(IX2)*VALUE(1) + B{(IX2)

PRINT TIME AND HEADER

CALL PTIME(TIME)
WRITE (1,920)DAY,TIME
920 FORMAT (/' DAY'12,' TIME'F7.2)
WRITE (1,930)
930 FORMAT (' OP-GUIDE POINT VALUE HIGH LIMIT LOW LIMIT FAC
~TOR A FACTOR B!')
WRITE (14940)IX1,VAL,AHL(IX2)4ALL(IX2),yA(IX2)4B(IX2)
CALL INTEX
940 FORMAT (7X31294XsF1l04291X9F104292X9F104295X9E134643XyEL3.6)

CLOSED-LOOP POINT, CHECK LIMIT ON DESIGNATION

500 IF(IX1-8)}5104510,800
510 IX2 = IX1+4095

CALL AIP (01000,VALUE(1),1IX2)
520 CALL AIP (0,1X2)

GO TO (520,530),1X2

CONVERT SETPT FOR OUTPUT

530 IX2 = 9-IX1
VALUE(1) = (VALUE(1)-LOW(IX2))#*100./RANGE(IX2)
IAL = (SETPT(IX2)-LOW(IX2))}*100./RANGE (IX2)

PRINT DAY, TIME, AND HEADER

CALL PTIME(TIME)
WRITE (1,920)DAY,TIME
WRITE (1,950}
950 FORMAT (' CLOSED-LOOP POINT VALUE SETPT OFFLN
- RANGE LOW®')

WRITE VALUES

WRITE {1,960)IX14VALUE(1),TAL,OFFLN(IX2),RANGE(IX2),LOW(IX2)
CALL INTEX
960 FORMAT (8X1247X41895X416510X,1297XsF1042,4X,16)
800 WRITE (1,810)
CALL INTEX
810 FORMAT(' INVALID ENTRY OP—-REQUEST Pé6')
END
ARIABLE ALLOCATIONS
CSWO(I%)=FFFF CSW1(I*)}=FFFE CSW2(I*)=FFFD CSW3(I*)=FFFC
DAY (I#*)=FFF9 JOBN(I*)=FFF8 VALUE(I*)=FFF7~FFE9 RANGE (R*)=FFE6-FFD8
COUMT(I*)=FFCT-FFCO OFFLN(I%*)=FFBF-FFB8 AHL(R*)=FFB6-FF68 ALL(R*)=FF66-FF18
IBASE(I*)=FET7 IBASZ({I*)=FET6 IBAZZ(I%)=FET5 G(R*)=FET2-FES54

CSW&4(I*)=FFFB CSW5(1%)=FFFA

LOW(I*)=FFD7-FFDO SETPT(Ix*)=FFCF-FF(C8
A(R*)=FF16-FEC8 B(R*)=FEC6-FE78

H(R*)=FE52-FE34 IENDT(I%*)=FE33

Programming Techniques
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Continued
STATEMENT ALLOCATIONS

555 =0028 900 =002B 920 =002E 930 =0039 G40 =0062 950 =006F
30 =00E3 35 =00F5 40 =Q0FF 500 =013E 510 =0144 52C =0156
FEATURES SUPPORTED

ONE WORD INTEGERS

I10CS
CALLED SUBPROUGRAMS

CONVR AIP PTIME INTEX FADDX FMPY FDIVX FLDX FSTO
MIOAI MIOFX MIOIX MIOF MigI suBsSC TYPEN EBPRT
REAL CONSTANTS
«100000E 03=001C
INTEGER CONSTANTS
1=001E 10=001F 40=0020 11000=0021 0=0022 41=0023

CORE REQUIREMENTS FOR AIMON

COMMON 0 INSKEL COMMON 464 VARIABLES 28 PROGRAM 422
END OF COMPILATION

AIMON

DUP FUNCTION COMPLETED

*DELET I AIMON IDUM 9999
AIMON
D25 NAME NOT IN L/F
*STORECIL I 1 AIMON AIMON 1105
*CCEND

CLB,y BUILD AIMON

CORE LOAD MAP

TYPE NAME ARGl ARG2

#*CDW TABLE 3E82 000C

*IBT TABLE 3E8E 001D

*FI0 TABLE 3EAB 0010

*ETV TABLE 3EBB 0051

*VTV TABLE 3FOC 0027

#*PNT TABLE 3F34 0004

MAIN AIMON 3FEC

PNT AIMON 3F36

LIBF EBPRT 40FA 3FOC

LIBF MWRT 4324 3FOF

LIBF MCOMP 43Bl1 3F1l2

CALL CONVR 47DC

LIBF MIDAI 43FB 3F15

CALL AIP 4810

LIBF FADDX 4856 3F18

CALL PTIME 48E6

LIBF MIOI 43DA 3F18B

LIBF MIOF 43D5 3F1E

LIBF MIOFX 43El 3F21

LIBF MIOIX 43E6 3F24

CALL PRT 4916

LIBF IOU 4960 3F27

CALL IOFIX 49FA

CALL BT1BT 4A2A

CALL SAVE 4996

LIBF SUBIN 4A8E 3F2A

CALL GETVL 4AF2

LIBF AIPTN 4B8E 3F2D

LIBF FADD 485C 3F30

CORE 4C12 33ED

CLB, AIMON LD XQ

DUP FUNCTION COMPLETED

960
530

IFIX

=0097 810 =00A4

=0160 800 =0188
FLOAT  COMGO

8=0024  4095=0025

10 =00D3

ISTOX MWRT

1000=0026

20

=000D

MCOMP

9=0027



// J0B A
// DUP
*DUMPLET
LET
PACK LABEL
00000
.DCOM 0010 0000 +MBT 0020
<ASM 0300 O5EO «FOR 0680
CLOCK 0002 15D8 COUNT 0004
DMPST DPART 0002
MASK 0003 1614 OPMON 0002
SAVMK 0003 1635 SETCL 0003
CONHX 0006 1652 TRPRT 0007
ESUBX ESBR
EABS EAXB 0006
EDVRX EDIV
ESTOX ELN ooos
ESIN ECOSN
ETANH ETRTN 0004
FSBRX FADD
FATN 000C 16E4 FATAN
FAXI 0006 16F9 FAXTIX
FDVR FDVRX
FSTO FSTOX
FMPYX FSINE 000B
FSQRT FTNH 0006
FEXP IABS 0003
XMD 0005 177B XMDS 0004
EBPA 0006 1798 EBPRT 000A
PAPHL 0014 17DC PAPPR 0011
DATSW 0004 1813 DVCHK 0002
ISIGN 0003 182D ISTOX 0003
MDFIO 0023 1837 MDAF
MDI MDIX
MRED MWRT
MIOIX MIOF
MEIF MIAR OOOE
MEARX OVERF 0002
SAVE 000A 18E4 IOFIX
SUBIN 0005 18FB SUBSC 0004
UFIO 001C 1908 URED
UIOAF UIOFX
PAPTN 0010 194A MAGT 0020
AIRN 000D 1992 ANINT 0014
IOPE 0009 19E6 ousSLY
GAGED 0003 19F8 UNGAG
Vs DI
PIC CSX 0004
co Do
BT2BT 0003 1A49 FCHAR 0005
SCALE 0002 1A63 EGRID 0008
WCHRI FRULE 0009
VCHRI ERULE 0008
PLOTS +TEMP 1AEOQ
FLET
PACK LABEL
00000
9DUMY 00AO0 05A0 .E 00A0
LET

PACK LABEL

11111

+LET 0080 0000 SYDIR 009E
SPECL BACK
QUE1S 0002 0159 TCONT 0003
IADDR 0002 0175 I1SBAD 0002

.E 1180 0180

0010
O8EO
150D
1608
1617
1638
1658

1681
169D

16C6

1742
1754
1767
1780
179E
17F0
1817
1830

18C9
18D7

1300

195A
199F

1A2F

1A4C
1A65
1A9D
1ACB
1800

05A0

0080

0158
0177

+«SKSB
«SIM
DMP
ENDTS
I0R
TIMER
FLIP
ESBRX
EAXBX
EDIVX
EALOG
ECOS
ETNTR
FSuB
FAVL
FBTD
FIXIX
FLN
FSIN
FTANH
IFIX
XSQR
HOLEB
PRT
ESIGN
LDFAC
MDA 1
MDRED
MCOMP
MIOI
MIARX
PAUSE
SLITE
TsT0P
UWRT
UIoIX
AIPTN
DINP
ETS
AlpP
PI
VSX
PO
SCALF
EPLOT
FMOVE
EMOVE
.E

OUTTR
EACLK

TABRT 0002
CESET 0002

0020
05F0
0017
0002
0002
0006
0007

0003
001A
0005
0008

0004
0004
0012
0005
0005
0004

0002
0006
0002

0009
0013

0004

0002
0005

5A00

0030
0F60
15€1
160A
1619
1638
165F

16F0
16FF
1721
172F

176A
1784
17A8
1801

1819

1833

18D9
18EE
1904

197A
1983

19FB

1A51
1A6D

1800

015E
0179

+SUP
«LET
DMPHX
IEOR
QIFON
UNMK
EADD
EATN
EAXI
ELD
EMPY
ESQR
EXPN
FADDX
FABS
FDTB
FIXI
FALOG
FCOSN
FTRTN
NORM
BINDC
HOLPR
ADRCK
FCTST
STFAC
MDCOM
MDWRT
MIDAF
MGOTO
MFAR
REWND
SLITTY
TSTRT
uiol
ucomp
AIPN
DIEXP
XSAVE
AIS
cscC
DIX
QZERQ
FGRID
POINT
FINC
EINC

CHAIN
SCHED
GETVL
ABORT

00BO
0080

0002
000A
0005
0008
000D
0006
0009
0004
0007
0008

0004
0004
0006
000D
0007
0003

000E
0009
0002

0006
0009
000D
000A

0002
0007
0007

0014
0008
0002

0050
1550

160C
1618
1641
1666
1671
1687
1694
16A8
1689
16CA

175A
176E
1788
17BA
1806
181E

18B8B
18DB

1906

19Cé
19EF
19FF
1A25

1A3A
1A53
1A72

011E
0160
0178

+CLB
TAND
DMPDC

QUEUE
UNQ
ESUB
EATAN
EAXIX
ELDX
EMPYX
ESQRT
EEXP
FSUBX
FAXB
FDIV
FLD
FLOAT
FCOS
FTNTR
SNR
BINHX
HXBIN
COMGO
FSIGN
SBFAC
MDF
MDFND
MIDAI
MFIF
MFARX
BCKSP
SSWTC
TTEST
UIOF
PLOTX
AISQN
DICMP
XEXIT
AIR
vSsC
PIX
Qzo1o0
FPLOT
FCHRX
ECHRX
XYPLT

INTEX

LEV10 0024
CONVR 0005
ENDGD 0002

00AOQ
0002

0002
0o00C
0005

0006
0008
0009
0003

0003
0004
0005
0006
0005

0008

0004
0003

000D
000F
0007

0011

0006
0004
0024
0025
0007

0100
1500

160E
1625
1646

16F3
1719
1726
173A

1772
178E
17C7
180D
1821

185A

18F4
1908

1927
1983
19cC

1A0C

1A3C
1A5A
1A79
1AA6
1AD6

0132
0168
017D

.DUP
CLEAR
DMPS
LEVEL
RESMK
VIAQ
EADDX
EAVL
EDVR
ESTO
ESINE
ETNH
FSBR
FARC
FAXBX
FDIVX
FLDX
FMPY
FSQR
FXPN
XDD
DCBIN
PAPEB
COMG1
10V
DVFAC
MDFX
MFIO
MIOFX
MIIF
MEAR
EOQF
STOP
TSET
UIOAI
CARDN
AISN
DAOP
XLOAD
Cs
DIC
DAC
BT1BT
ECHAR
FCHRI
ECHRI
PLOTI

SHARE

sout

0440
0009
0010
0004
0004
0007

0003
0007

000D
0006

o008
0004

0005
0007
0009
0006
0006
0010

0007

0059

0003

0016
0013
0008
0007

0007
0005

0003

0003
PTIME 0005
+TEMP 017F

Programming Techniques

01A0
1502
15F8
1610
1631
1648

167E
168D

16AC
16C0O

16D5
16E0

173D
174D
175€
1775
1792
17cC

1826

1862

18F8

1934
1903
1A1D
1A33

1A42
1ASE

1ADD

0156
0170
0180
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Continued
FLET

PACK LABEL

11111

+PRWS 0051 1118 +FIOS O0OF 1169 +MESS 00A3 1178 /EPDM TFFF
/NPSV 4180 12C3 FILE1 0002 12F8 FILE2 0064 12FA FILE3 0003
RSTAR OF8C 1367 COLDP 10CE 1374 CEINT 0OA26 1382 DUM 0l12cC
GRADE 116A 138E SCAN2 0C2E 939C LOG15 ODSE 13A6 LOG60 OAEO
TREND 0B7A 13CC COGLP 101E 13Dé CCLSP OF76 13E3 MGRTP OFB4
AIMON 0D90 1414 9DUMY 0159 141F /SPSV 4180 1578 /PRSV 4180
/CLST 0780 163A «E 0280 12Fs8

DUP FUNCTION COMPLETED

// JoB A
// END OF ALL JOBS

// J0B A

// * NONPRQOCESS CORE LOAD

// % SPECIAL JOB TO SET UP FILES ON DISK

// FOR SPECL

*LIST ALL

%% SPECIAL PROGRAM TO SET UP FILES ON DISK

*JOCS(DISKy1443 PRINTER)

*NONPROCESS PROGRAM

*0ONE WORD INTEGERS

C

C THIS IS A SPECIAL ONE TIME ONLY CORE LOAD TO SET UP THE JOB
C FILES ON DISK FOR TEST PURPOSES.
C

INTEGER SWO,SW1,SW2,SW3,SW4,SW5,DAY
INTEGER VALUE(15),SETPT(8),COUMT(8),0FFLN(E)
DIMENSION RANGE(8)4AHL(40)sALL(40)3A(40)4B(40),L0W(8)+G(16)4H(16)
COMMON/ INSKEL/SWOySW1ySW2ySW39SW&ySW5,DAY,JOBN,VALUE,RANGE 4 LOW,SET
1PT,COUMT0OFFLNyAHLyALLyAyB, IBASE, IBASZ+IBAZZyGyHy IENDT,IPERD, ITCNT
249 IPONT
DEFINE FILE 1(2,3204,U,I1)
DEFINE FILE 2(100,+320,U,J0BN)
DO 10 J=1,40
AHL (J)=32000.
ALL(J)=-32000.
Ald)==1.
10 B(J)=0.
DO 11 J=1,8
RANGE (J}==32000.
11 LOwW(J)=0
WRITE(1'1)RANGE,LOWsA,B
DO 12 J=4,11

K=40-J

AHL(K)=5.5
12 ALL(K)=4,5

KK=0

K=20

ITIME=20%60

IX=-1

b0 13 J=1,8
13 SETPT(J)=0

JOBN=1

DO 100 J=1,100
SETPT(1)=50+1X*20
SETPT(2)=50~1X*20
IX=IX%(-1)
WRITE(2'JOBN)J,ITIME,SETPTyAHL,ALL
WRITE(3,14)JsKK,K
14 FORMAT(8I5)
WRITE(3,14)SETPT(8),SETPT(7),SETPT(6),SETPT(5)},SETPT(4),SETPT(3),S
LETPT(2),SETPT(1)
DO 20 IB=1439,2
IC=41-18
ID=1IB+1
20 CONTINUE
15 FORMAT(2(I10+2F10.2})
100 CONTINUE
CALL EXIT
END

1218
135E
1388
1381
13F0
15AD

/EPSV
COLDN
1DUM

SHIFT
CPJSP
«SKEL

0780
05DC
0094
OAEO
OFCC
0036

1282
1361
138C
13BA
13FD
15E2

/INSV
CcoLDS
CDUM
WEEK
STRND
«EPRG

48FF
00D6
013A
0ADC
OBFC
0022

1288
1366
938D
13C3
140A
1618



Continved
VARIABLE ALLOCATIONS

CSWO(I*)=FFFF CSW1(I*)=FFFE CSW2(I*)=FFFD CSW3(I*)=FFFC CSW4({1%*)=FFFB CSW5(I*)=FFFA

DAY (1*)=FFF9 JOBN(I*)=FFF8 VALUE(I*)=FFFT-FFE9 RANGE (R*)=FFE6=-FFD8 LOW({I*)=FFD7-FFDO SETPT(I*)=FFCF~FFC8
COUMT (I*)=FFC7-FFCO OFFLN({I*)=FFBF-FFB8 AHL (R*)=FFB6-FF68 ALL(R*})=FFb66~-FF18 A{R*)=FF16-FEC8 B(R*)=FEC6-FET78
IBASE(I*)=FE77 IBASZ (I*)=FE76 IBAZZ(I*)=FE75 G(R*)=FET2-FE54 H(R*)=FE52~FE34 IENDT(I%*)=FE33
IPERD(I1%)=FE32 ITCNT(I*)=FE31 IPONT(I*)=FE30 IT(I )=000C J(I )=000D K(I )=000E

KK(I )=000F ITIME(I )=0010 IX(I )=0011 IB(I )=0012 IC(I )=0013 ID(I )=0014

UNREFERENCED STATEMENTS
15

STATEMENT ALLOCATIONS
14 =0036 15 =0039 10 =005A 11 =0077 12 =00AC 13 =00D03 20 =015C 100 =0166

FEATURES SUPPORTED

NONPROCESS
ONE WORD INTEGERS
10CS
CALLED SUBPROGRAMS
FLD FSTOX ISTOX STFAC SBFAC MWRT MCOMP MIOIX MIOI SUBSC SNR MDWRT MDCOM MDAI
MDI PRNTN EBPRT
REAL CONSTANTS
«320000E 05=001E +«100000E 01=0020 +000000E 00=0022 «550000E 01=0024 +450000E 01=0026
INTEGER CONSTANTS
1=0028 40=0029 8=002A 0=0028 4=002C 11=002D 20=002E 60=002F 100=0030
2=0032 3=0033 39=0034 41=0035

CORE REQUIREMENTS FOR SPECL
COMMON 0 INSKEL COMMON 464 VARIABLES 30 PROGRAM 340

END OF COMPILATION

SPECL

DUP FUNCTION COMPLETED
// XEQ SPECL L
*FILES(1,FILEL,1)
*FILES(24FILE2,41)
*CCEND

CLBy BUILD SPECL

CORE LOAD MAP
TYPE NAME ARGl ARG2

*CDW TABLE 3E82 000C
*IBT TABLE 3E8E 001D
*FI10 TABLE 3EAB 0010
*ETV TABLE 3EBB 0051
*VTV TABLE 3F0C 002A
*PNT TABLE 3F36 0004
*DFT TABLE 3F3A 000C
MAIN SPECL 3F79

PNT SPECL 3F38

LIBF EBPRT 40AC 3F0C
LIBF SNR 414C  3FOF
LIBF MDWRT 42B7 3F12
LIBF MDAF 416B 3F15
LIBF MDAI 4178 3F18
LIBF MDCOM 422t 3F1B
LIBF STFAC 44EE 3F1E
LIBF SBFAC 44F2 3F21
LIBF MDI 4170 3F24
LIBF MWRT 4690 3F27
LIBF MIOI 4746 3F2A
LIBF MCOMP 471D 3F2D
LIBF MIOIX 4752 3F30
CALL PRT 4B42

CALL BT2BT 4B8C

CALL SAVE 4BAS8

CALL IOFIX 4COC

LIBF I0U 4C3C  3F33
CALL BT1BT 4C72

CORE 4CD8 3328

CtBy SPECL LD XQ

MDAF

50=0031
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Q
3
£
-]
[
2

1 0 20

0 V] 0 0 0 o] 70 30

2 0 20

0 0 0 0 0 0 30 70

3 0 20

4] V] 4] o] 0 0 70 30

4 (4] 20

] [¢] 0 1] 0 0 30 70

5 V] 20

0 [ 0 0 0 0 70 30

6 o] 20

0 o 0 0 0 0 30 70
! A A ]

A Al
A A

I v \J 1
95 [} 20

0 0 V] 0 (4] 0 70 30
96 o] 20

0 (o] 0 4] 0 0] 30 70
97 (4] 20

] 0 0 0 0 0] 70 30
98 V] 20

0 o] 0 0 0 0] 30 70
99 0 20

0 (o] 0 0 0 0 70 30
100 0 20

o o] (4] 0 0 0 30 70

// JoB A
// * NONPROCESS CORE LOAD

// FOR SCALB

*LIST ALL '

*% CALIBRATION PROGRAM FOR SET POINT STATIONS
*]0CS(DISK,1443 PRINTER,CARD)

*NONPROCESS PROGRAM

*0ONE WORD INTEGERS

C
c THIS NONPROCESS CORE LODAD IS FOR CALIBRATING THE SET POINT
C STATIONS.
C
INTEGER SWO,SW1,SW2,SW3,5W4,SWS,DAY
INTEGER VALUE(15)4SETPT(8),COUMT(8)+0OFFLN(8)
DIMENSION RANGE(8)4AHL(40)ALL(40)5A(40) +4B(40)4LOW(8),G(16),H(16)
COMMON/INSKEL/SWOySW1ySW2,SW3ySW4ySW54DAY,JOBN,VALUE,RANGE,LOW,SET
1PT4COUMT yOFFLNyAHL yALL 4 A, B, IBASE, IBASZ,IBAZZ+GyHyIENDTIPERD,ITCNT
24 IPONT
DEFINE FILE 1(2,320,U,I1)
100 READ(2,1)1
1 FORMAT(Il)
IF (1)100,4100,2
2 J=9-1
K=4095+1
IF(J)100,100,3
3 WRITE(3,4)1
4 FORMAT(' SET LOOP'12,' TO LOW VALUE')
PAUSE
CALL AIP(11000,ILsK)
5 CALL AIP(O.II)
GO TO (546),11
6 WRITE(3,999)1IL
WRITE(3,7)
7 FORMAT(' NOW SET IT TO HIGH VALUE?')
PAUSE
CALL AIP(11000,IH,K)
8 CALL AIP(0,1II)
GO TO (8,9),I1
9 RANGE(J)=IH-IL
WRITE(3,999)1IH
999 FORMAT(' VALUE IS'I10}
LOW(J)=IL
WRITE(1'1)RANGE,LOW,A,B
GO TO 100
END
VARIABLE ALLOCATIONS
CSWO(I*)=FFFF CSW1(I%*)=FFFE CSW2(I%)=FFFD CSW3(I*)=FFFC CSW4(I*)=FFFB CSWS(I%)=FFFA
DAY (I%)=FFF9 JOBN(I*)=FFF8 VALUE(I*)=FFF7-FFE9 RANGE (R*)=FFE6-FFD8 LOW(I*)=FFD7-FFDO SETPT(I*)=FFCF~FFC8
COUMT{I*)=FFC7~FFCO OFFLN(I%*)=FFBF-FFBS8 AHL(R*)=FFB6-FF68 ALL(R*)=FF66-FF18 A(R*)=FF16~FEC8 B(R*)=FEC6-FE78
IBASE(I*)=FET7 IBASZ (I*)=FET76 IBAZZ{I*)=FE75 G(R*)=FE72-FE54 H(R*)=FE52-FE34 IENDT(I*)=FE33
IPERD(I*)=FE32 ITCNT(I*)=FE31 IPONT(I*)=FE30 II(1 )=0006 I(I )=0007 J(I )=0008
K(I )=0009 IL(I )=000A TH(I )=0008
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@ Continved
STATEMENT ALLOCATIONS

1 =0017 4 =0019 7 =0029 999 =0038 100 =0040 2 =004A 3 =005A 5 =0067 6 =0071 8 =0082
9 =008C
FEATURES SUPPORTED

NONPROCESS

ONE WORD INTEGERS

10CS

CALLED SUBPROGRAMS
AIP FSTOX FLOAT COMGO ISTOX MRED MWRT McoMP MIOI suBsC PAUSE MDWRT MDCOM MDA MDAF

HOLEB PRNTN EBPRT CARDN

INTEGER CONSTANTS
2=000E 9=000F 4095=0010 3=0011 11000=0012 0=0013 1=0014 0=0015 0=0016

CORE REQUIREMENTS FOR SCALB
COMMON 0 INSKEL COMMON 464 VARIABLES 14 PROGRAM 172

END OF COMPILATION

SCALSB

DUP FUNCTION COMPLETED

// DUP

*#STORECTIL 1 SCALB SCALB
*FILES(1,FILEL,1)

*CCEND

CiBy BUILD SCALB

CORE LOAD MaAP
TYPE NAME ARGl ARG2

*CDW TABLE 3E82 000C
*1B8T TABLE 3E8E 001D
*FI0 TABLE 3EAB 0010
*ETV TABLE 3EBB 0051
*VYTV TABLE 3FOC 0027
*PNT TABLE 3F34 0004
*DFT TABLE 3F38 0006
MAIN SCALB 3F78

PNT SCALB 3F36

LIBF HOLEB 3FF2 3FOC
LIBF EBPRT 4114 3FOF
LIBF MRED 432B 3Fl2
LIBF MIOI 43F4 3F15
LIBF MCOMP 43CB 3F18
LIBF MWRT 433E 3F1l8B
LIBF PAUSE 47F0 3F1E
CALL AIP 4804

LIBF MDWRT 4983 3F21
LIBF MDAF 4837 3F24
LIBF MDAI 4844 3F27
LIBF MDCOM 48FA 3F2A
CALL PRT 4BAL

LIBF IOU 4BEE  3F2D
CALL IOFIX 4C88

CALL BTIBT 4(CB8

CALL SAVE 4C24

LIBF AIPTN 4D1C 3F30
CALL BT2BT 4D9E

CORE 4DBC 3244

CLBy SCALB LD X@

OUP FUNCTION COMPLETED

m /7 JoB A
// % DATA CARDS FOR CALIBRATING LOGPS 7 AND 8
// XEQ SCALB  FX

SET LOOP 7 TO LOW VALUE

VALUE IS =202
NOW SET IT TO HIGH VALUE
VALUE IS -31218
SET LOOP 8 TO LOW VALUE
VALUE IS -644
NOW SET IT TO HIGH VALUE
VALUE IS -31522
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// JOB A

// * NONPROCESS CORE LOAD

// FOR RCALSB

*LIST ALL .

dok CALIBRATION PROGRAM FOR OP-GUIDE POINTS
*10CS(DISKy1443 PRINTER,CARD)

*NONPROCESS PROGRAM

*0ONE WORD INTEGERS

THIS NONPROCESS CORE LOAD IS FOR CALIBRATING THE ANALOG INPUT
POINTS FOR OP-GUIDE.

[N eXeNal

INTEGER SWO,»SW1,SW24SW3,SW4ySW5,DAY
INTEGER VALUE(15),SETPT(8),COUMT(8),CFFLN(8)
DIMENSTION RANGE(8),yAHL(40)yALL(40)yA(40)4B(40),L0OW(8),G(16)4H(16)
COMMON/INSKEL/SWOySW19SW2ySW34SW4ySW5,DAY,JOBN,VALUERANGE,LOW,SET
1PT»COUMTOFFLNyAHLyALL,AyB,IBASE, IBASZyIBAZZ+GyH, IENDT,IPERDyITCNT
29 IPONT
DEFINE FILE 1(24320,U,11)
100 READ(241)I+ENGH,ENGL
1 FORMAT(I2,8XF10.2,F10.2)
IF(I)100,100,2
2 L=41-1
M=1-1
IF(L)100,100,3
3 WRITE(3,4)1
4 FORMAT(' SET POINT'I3,' TO LOW VALUE?')
PAUSE
CALL AIP(11000,ILsM}
5 CALL AIP(O,II)
GO TO (546),11
6 WRITE(3,999)IL

WRITE(3,7)
7 FORMAT(' NOW SET IT TO HIGH VALUE")
PAUSE

CALL AIP(110004IH,M)

8 CALL AIP(0,II)
GO TO (8,9),11

9 A(L)={ENGH-ENGL)/(IH-IL)
B(L)=ENGH-(A(L)*IH)
WRITE(3,999)IH

999 FORMAT(' VALUE IS'110)

WRITE(1'1)RANGE,+LOWsA,4B

GO TO 100
END
VARIABLE ALLOCATIONS
CSWO(I*)=FFFF CSW1(I*)=FFFE CSW2(1*)}=FFFD CSW3(I*)=FFFC CSW4 (I*)=FFFB CSW5(I%)=FFFA
DAY (I%)=FFF9 JOBN (I%*)=FFF8 VALUE(I%)=FFF7-FFE9 RANGE(Rx*)=FFE6-FFD8 LOW(I*)=FFD7-FFDO SETPT(I%)=FFCF~FF(8
COUMT (I%)=FFC7-FFCO OFFLN(I*)=FFBF-FFB8 AHL (R*)=FFB6~FF68 ALL{R*)=FF66-FF18 A(R*)=FF16-FECS8 B(R*)=FEC6~FET78
IBASE(I*)=FET77 IBASZ (I*)=FET6 IBAZZ(I*)}=FETb G(R*)=FE72-FES4 H{R#)=FE52~FE34 IENDT(I%*)=FE33
IPERD(I*)=FE32 ITCNT(I*)=FE31 IPONT(I%*)=FE30 ENGH{R )=0006 ENGL (R })=0008 II(I }=000C
I(1 )=000D L(I }=000E M(1 )=000F IL{I )=0010 IH(I )=0011
STATEMENT ALLOCATIONS
1 =001C 4 =0021 7 =0031 999 =0040 100 =0048 2 =0056 3 =0066 5 =0073 6 =0070 8 =008E
9 =0098
FEATURES SUPPORTED
NONPROCESS
ONE WORD INTEGERS
10Cs
CALLED SUBPROGRAMS
AIP FSuB FMPYX FLD FSTO FSTOX FSBR FDVR FLOAT COMGO MRED MWRT MCOMP MIOF MIODI
SUBSC PAUSE MDWRT MDCOM MDAI MDAF HOLEB PRNTN EBPRT CARDN

INTEGER CONSTANTS
2=0014 41=0015 1=0016 3=0017 11000=0018 0=0019 0=001A 0=0018

CORE REQUIREMENTS FOR RCALB
COMMON 0 INSKEL COMMON 464 VARIABLES 20 PROGRAM 188

END OF COMPILATION

RCALB

DUP FUNCTION COMPLETED

// DUP

*DELET RCALB

RCALB

D25 NAME NOT IN L/F

*STORECIL 1 RCALB RCALB
*FILES(1,FILEL,1)

*CCEND
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CLBy BUILD RCALB

CORE LDAD MAP
TYPE NAME ARGl ARG2

#*CDW TABLE 3E82 000C
*IBT TABLE 3E8E 001D
*FI0 TABLE 3EAB 0010
*ETV TABLE 3EBB 0051
*VTV TABLE 3FOC 0030
*PNT TABLE 3F3C 0004
*DFT TABLE 3F40 0006
MAIN RCALB 3F88

PNT RCALB 3F3E

LIBF HOLEB 4010 3FOC
LIBF EBPRT 4132 3FOF
LIBF MRED 4349 3F12
LIBF MIOI 4412 3F15
LIBF MIOF 4400 3F18
LIBF MCOMP 43E9 3F1B
LIBF MWRT 435C 3F1E
LIBF PAUSE 480E 3F21
CALL AIP 4822

LIBF FSUB 4862 3F24
LIBF FSBR 484E 3F27
LIBF MDWRT 4A3F 3F2A
LIBF MDAF 48F3 3F2D
LIBF MDAI 4900 3F30
LIBF MDCOM 49B6 3F33
CALL PRT 4C60

LIBF I0U 4CAA  3F36
CALL IOFIX 4D44

CALL BTI1BT 4D74

CALL SAVE 4CEO

LIBF AIPTN 4DD8 3F39
CALL BT28T 4E5A

CORE 4E78 3188

CLBy RCALB LD XQ

DUP FUNCTION COMPLETED

// J08

A
// * DATA CARDS FOR CALIBRATING POINTS 5 THROUGH 12

// XEQ RCALB FX

SET POINT 5 TO LOW VALUE

VALUE 1S -100

NOW SET IT TO HIGH VALUE

VALUE 1S -32362

SET POINT 6 TO LUW VALUE

VALUE IS -148

NOW SET IT TO HIGH VALUE

VALUE IS -32462

SET POINT 7 TO LOW VALUE

VALUE IS -126

NOW SET IT TO HIGH VALUE

VALUE IS -32338

SET POINT 8 TO LOW VALUE

VALUE IS -248

NOW SET IT TO HIGH VALUE

VALUE 1§ -32562

SET POINT 9 TO LOW VALUE

VALUE IS -102

NOW SET IT TO HIGH VALUE
_ VALUE IS -32546

SET POINT 10 TO LOW VALUE

VALUE IS -8

NOW SET IT TO HIGH VALUE

VALUE IS -32458

SET POINT 11 TO LOW VALUE

VALUE IS -86

NOW SET IT TO HIGH VALUE

VALUE IS -32466

SET POINT 12 TO LOW VALUE

VALUE IS -100

NOW SET IT TO HIGH VALUE
VALUE IS ~32516
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// J08 A
@ // * NONPROCESS CORE LOAD

// FOR CMIPT

*LIST ALL

x® CALIBRATION PROGRAM FOR DATA ENTRY DIALS
*10CS(DISK)

*J0CS(1443 PRINTER)

*NONPROCESS PROGRAM

*(NE WORD INTEGERS

THIS NONPROCESS CORE LOAD IS FOR CALIBRATING THE DATA ENTRY
DIALS.

[aNeXeNel

INTEGER SWOs»SW1ySW2ySW3,ySW4ySW5,DAY
INTEGER VALUE(15),SETPT(8),COUMT(8),0FFLN(8)
DIMENSION INA(16),INB(16)
DIMENSION RANGE(8)yAHL(40)9ALL(40)yA(40)9B{(40),LOW(8)+G{16),H(16)
COMMON/INSKEL/SWOySW1ySW2ySW34SH4ySW54sDAY,JOBN,VALUE)RANGE yLOW, SET
1PT,COUMTyOFFLNyAHL ALLyA,ByIBASE, IBASZ,IBAZZ+G+HyIENDT,IPERD,ITCNT
29 IPONT
DEFINE FILE 1(2,320,U,11)
WRITE(3,1)
1 FORMAT{' SET DATA ENTRY DIALS 70 0O')
PAUSE
CALL GETVL(INA)
WRITE(3,2)
2 FORMAT(' SET DATA ENTRY DIALS TO 10'")
PAUSE
CALL GETVL(INB)
D0 10 J=1,16
G(J)Y=10./(INB(J)-INA(J)})
10 HIJ)=10.~(G(J)*INB(J))
WRITE(1'2)GsH
CALL EXIT
END
VARIABLE ALLOCATIONS
CSWO(I*)=FFFF CSW1{I*)=FFFE CSW2( I*)=FFFD CSW3(I*)=FFFC CSW4 (I*)=FFFB CSW5 (I*)=FFFA
DAY{(I%)=FFF9 JOBN(I*)=FFF8 VALUE(I*)=FFF7-FFE9 RANGE(R*)=FFE6-FFD8 LOW(I*)=FFD7-FFDO SETPT(I%*)=FFCF-FFC8
COUMT({I#*)=FFC7-FFCO OFFLN(I*)=FFBF-FFB8 AHL (R*)=FFB6-FFé68 ALL{R*)=FF66~FF18 A(R#*)=FF16-FEC8 B(R*)=FEC6-FE78
IBASE(I*)=FET7 IBASZ(I*)=FE76 IBAZZ(I*)=FE75 G(R*)=FET2-FES54 H(R*)=FE52~FE34 IENDT(I*)=FE33
IPERD(I%*)=FE32 ITCNT(I*)=FE31 IPONT(I*}=FE30 INA(I )=0017-0008 INB(I )=0027-0018 I1(I )=0028
J(I )=0029

STATEMENT ALLOCATIONS
1 =0034 2 =0043 10 =007E

FEATURES SUPPORTED
NONPROCESS

ONE WORD INTEGERS
10CS

CALLED SUBPROGRAMS
GﬁTVL EMPYT FLDX FSTO FSTOX FSBR FDVR FLOAT MHRT MCOMP SUBSC PAUSE MDWRT MDCOM MDAF
PRNTN BPR

REAL CONSTANTS
+«100000E 02=002C

INTEGER CONSTANTS
3=002E 1=002F 16=0030 2=0031 0=0032 0=0033

CORE REQUIREMENTS FOR CMIPT
COMMON 0 INSKEL COMMON 464 VARIABLES 44 PROGRAM 122

END OF COMPILATION

CMIPT

DUP FUNCTION COMPLETED
*STORECIL 1 CMIPT CMIPT
*FILES(1,FILEL,1)

*CCEND

CLB, BUILD CMIPT

CORE LOAD MAP
TYPE NAME ARGl ARG2

*CDW TABLE 3E82 000C
*IBT TABLE 3E8E 001D
*FI0 TABLE 3EAB 0010
*ETV TABLE 3EBB 0051
*VTV TABLE 3FOC O0OlE
*PNT TABLE 3F2A 0004
*DFT TABLE 3F2E 0006
MAIN CMIPT 3F81
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PNT C
LIBF E

MIPT 3F2C
BPRT 3FD4

LIBF MWRT 41FE
LIBF MCOMP 4288

LIBF P

AUSE 46BO

CALL GETVL 46EE

LIBF F

SBR  478A

LIBF MDWRT 4978
LIBF MDAF 482F

LIBF M
CALL P
LIBF 1
CALL I
CALL B

DCOM 48F2
RT 4B9C
ou 4BE6
OFIX 4C80
T1BT 4CBO

CALL SAVE 4ClC

LIBF §

UBIN 4Dl4

CALL BT2BT 4D4E

CORE

ciLe, C

4D6C

MIPT LD XOQ

3F0C
3FOF
3F12
3F15

3F18
3F18
3F1E
3F21

3F24

3F27

3294

DUP FUNCTION COMPLETED

@

®

// JOB
// XEQ

SET DATA ENTRY DIALS TO ©
SET DATA ENTRY DIALS TO 10

// J08
/7 *
// FOR
*LIST
K%K

A
CMIPT FX

A

NONPROCESS CORE LOAD

LOADJ
ALL

PROGRAM TO LOAD JOB DATA FILES ON DISK FROM CARDS
*]0CS(DISKy1443 PRINTER,CARD)

*NONPROCESS PROGRAM
*0ONE WORD INTEGERS

C

C
C
C

10
11

100
101

102
103
200
201
202

300

THIS PROGRAM LOADS THE PROCESS JOB FILES ON DISK WITH DATA
READ FROM CARDS.

INTEGER SETPT(8)

DIMENSION AHL(40),ALL(40),INPP(8)
DEFINE FILE 2(100,320,U,111)

CALL PTIME(TIME)

WRITE(3,2)7

FORMAT('"1PROCESS JOB FILE LOAD

JOBN=0
ITIME=0
DO 3 J=1,8
SETPT(J)=0
DO 4 J=1440

IME

AHL(J)=32000.

ALL(J)==320

READ(2411)J,1V,8B,CC
FORMAT(1144X15,2F10.0)

GO TO (100,200493004400,700),J
IF(IV)600,4600,101

JOBN=1V

00.

ITIME=BB*100.
I1=ITIME/100%100

K=1TIME-I
I=1/100

1IF(K-60)102,600,4600
AB=1%3600.,+K*60.
1F(32000.-AB) 600,103,103

ITIME=AB
AB=BB
GO TO 10

[F(IV)600,600,201

I=41-1V

IF(I)600,600,202

AHL(1)=88
ALL(T)=CC

IF(AHL(I)-ALL{1))6005600,10
IF(IV)600,600,301

TIME'F7.2)
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301 I=9-1V
IF(1)600+,6004302
302 SETPT(I)=BB
IF(SETPT(I1))600,600,303
303 IF(100-SETPT(I))600,600,10
400 IF(JOBN)600,600,409
409 IN=JOBN/100%100
1=JOBN-IN
IF(1)600+401,402
401 I=100
402 WRITE(2'1)JOBNyITIME,SETPTyAHL,ALL
WRITE(3,403)J0BN,AB
403 FORMAT{(' GRADE NUMBER'I6,5X' PRODUCTION TIME'F10.2)
WRITE(3,500)
500 FORMAT(*' DP-GUIDE LIMITS FOR GRADE"')
WRITE(3,501)
501 FORMAT(* POINT HIGH LIMIT LOW LIMIT?',10X* POINT HIGH LIMIT
1 LOW LIMITY)
DO 503 J=1,39,2
K=41-J
Ji=J
J2=J+1
503 WRITE(3,502)J15AHL({K) 4ALL(K) 332y AHL{K~1)4ALL(K=-1)
502 FORMAT(I1642F13.2410XI1642F13,.2)
WRITE(3,510)
510 FORMAT(!' CLOSED LOOP SET POINTS FOR GRADE!')
WRITE(3,511)
511 FORMAT(3X'POINT',5X*SETPT!,5X*POINTySX!'SETPT ' ,5X'POINT ' y5X*SETPT!
145X'POINTyS5X'SETPT?)
b0 6 J=1,8
6 INPP(J)=SETPT(J)
DO 30 I=145:4
Jl=1
J2=1+1
J3=1+2
J4=1+3
1A=9-1
1B=8-1
IC=7-1
1D=6-1
30 WRITE(347)J14yINPP(IA)yJ24INPP(IB)9yJ3,INPP(IC)yJ4,INPP(ID}
7 FORMAT(18,110,3(I110,110))
GO TO 1
600 WRITE(3,601)J,1V,BB,CC
601 FORMAT(® INVALID DATA CARD',/1594XI5+2F10.2)

GO To 1
700 CALL EXIT
END
VARTABLE ALLOCATIONS
AHL (R )=0054~0006 ALL({R )=00A4-0056 CTIME(R )=00A6 BB(R )=00A8 CC(R
INPP(I )=00B7-00BC SETPT(I )=00BF-008B8 ITI(I )=00C0 JOBN(I )=00C1 ITIME(T
Iv(I )=00C4 I(I )=00C5 K(I )=00Cé6 IN(I )=00C7 J1(1
J3(I )=00CA J4(I )=00CB IA(I )=00CC IB(I )=00CD Ic(I
STATEMENT ALLOCATIONS
2 =00EB 11 =00FD 403 =0103 500 =0118 501 =0127 502 =014B 510 =0153 511
1 =01A7 3 =01B8C 4 =010B 10 =0lEB 100 =0200 101 =0204 102 =022C 103
202 =025C 300 =0276 301 =027A 302 =0284 303 =0294 400 =02A1 409 =02A5 401
6 =0324 30 =0368 600 =039C 700 =03AA
FEATURES SUPPORTED
NONPROCESS
ONE WORD INTEGERS
1ocs
CALLED SUBPROGRAMS
PTIME FADD FSus FSUBX . FMPY FLD FLDX FSTO FSTOX IFIX FLOAT
MWRT MCOMP MIOFX MIOIX MIOF MIOI SUBSC SNR MDWRT MDCOM MDAT

EBPRT CARDN

REAL CONSTANTS

+320000E 05=00D4 +«100000E 03=00D6 +360000E 04=00D8 +600000E 02=00DA
INTEGER CONSTANTS
3=000C 0=00DD 1=00DE 8=00DF 40=00E0 2=00E1l 100=00E2
39=00E6 5=00E7 4=00E8 7=00E9 6=00EA

CORE REQUIREMENTS FOR LOADJ
COMMON 0 INSKEL COMMON O VARIABLES 212 PROGRAM 728

END OF COMPILATION
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)=00AA
}=00C2
)=00C8
}=00CE

=0166
=0243
=0288

COMGO
MDAF

60=00E3

AB(R )=00AC

J(I )=00C3

J2(1 )=00C9

ID(I }=00CF
7 =018F 601 =0196
200 =024E 201 =0252
402 =02BF 503 =02F4

ISTOX LDFAC MRED

MDI HOLEB PRNTN
41=00E4 9=00E5
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Continued

LOADJ

DUP FUNCTION COMPLETED
LOADJ

*DELE
LOADJ

T

D25 NAME NOT IN L/F
1 LOADJ LOADJ

*STOR

ECIL

#*FILES(2,FILEZ2,1)

#CCEN
CLB,

CORE
TYPE

*CDW
*IBT
*F10
*ETV
VTV
*PNT
#*DFT
MAIN
PNT

LIBF
LIBF
CALL
LIBF
LIBF
LIBF
LIBF
LIBF
LIBF
LIBF
LIBF
LIBF
LIBF
LIBF
LIBF
LIBF
LIBF
LIBF
LIBF
LIBF
CALL
LIBF
LIBF
CALL
CALL
CALL
CALL
CORE

CLB,

D
BUILD

LOAD
NAME

TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
LOADJ
LOADJ
HOLEB
EBPRT
PTIME
MWRT
MIOF
MCOMP
SNR
MRED
MIOI
FADD
FSUB
LDFAC
FSUBX
MDWRT
MDI
MDAT
MDAF
MDCOM
MIOFX
MIOIX
PRT
SUBIN
1ou
10FIX
BT1BT
SAVE
BT2BT

LOADJ

LOADJ

MAP

ARGl ARG2
3E82 000C
3E8E 001D
3EAB 0010
3EBB 0051
3F0C  003F
3F4C 0004
3F50 0006
40F7

3F4E

42FC  3FOC
441E  3FOF
44CA

4684 3F12
4735 3F15
4711 3F18
4B36 3F18
4671 3F1E
473A  3F21
4B6E  3F24
4B62 3F27
4BEC  3F2A
4B5D  3F2D
4D6D  3F30
4C26 3F33
4C2E  3F36
4C21  3F39
4CE4 3F3C
4741 3F3F
4746  3F42
4F8E

4FD8  3F45
5012 3F48
SOAC

50DC

5048

5140

5156 2EA2
LD X0

DUP FUNCTION COMPLETED

®

// JO
1/ *

B

UPDATE A PROCESS JOB FILE ON DISK

A

// XEQ LOADJ FX
PROCESS JOB FILE LOAD
GRADE NUMBER 12345
OP-GUIDE LIMITS FOR GRADE
HIGH LIMIT

POINT
1
3
5
7
9

11
13
15
17
19
21
23
25
27
29
31
33
35

32000.00
32000.00

5.45

5445

5.45

5«45
32000.00
32000.00
32000.00
32000.00
32000.00
32000.00
32000.00
32000.00
32000.00
32000.00
32000.00
32000.00

TIME

PRODUCTICN TIME

LOW LIMIT
-32000.00
-32000.00

4,96

4,96

4.96

4496
-32000.00
-32000.00
-32000.,00
-32000.00
-32000.00
-32000.00
-32000.00
~-32000.00

-32000.00

-32000.00
-32000.00
—-32000.00

1.30

POINT

HIGH LIMIT
32000.00
32000.00

5.45

5445

5.45

545
32000.00
32000.00
32000.00
32000.00
32000.00
32000.00
32000.00
32000.00
22000.00
32000.00
32000.00
32000.00

LOW LIMIT
-32000.00
-32000.00

4496

4,96

4,96

4,96
-32000.00
-32000.00
-32000.00
-32000.00
-32000.00
-32000,00
~32000.00
-32000,00
-32000.00
-32000.00
-32000.00
~32000.00
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37 32000.00 -32000.00
39 32000.00 =32000.00
CLOSED LOOP SET POINTS FOR GRADE
POINT SETPT POINT
1 0 2
5 0 6
PROCESS JOB FILE LOAD TIME
// J0oB A
// DUP
*DUMPLET
LET
PACK LABEL
00000
«DCOM 0010 0000 +MBT 0020
«ASM 0300 O05E0 «FOR 0680
CLOCK 0002 15DB COUNT 0004
DMPST DPART 0002
MASK 0003 1614 OPMON 0002
SAVMK 0003 1635 SETCL 0003
CONHX 0006 1652 TRPRT 0007
ESUBX ESBR
EABS EAXB 0006
EDVRX EDIV
ESTOX ELN 0008
ESIN ECOSN
ETANH ETRTN 0004
FSBRX FADD
FATN 000C 16E4 FATAN
FAXT 0006 16F9 FAXIX
FDVR FDVRX
FSTO FSTOX
FMPYX FSINE 0008
FSQRT FTNH 0006
FEXP IABS 0003
XMD 0005 1778 XMDS 0004
EBPA 0006 1798 EBPRT 000A
PAPHL 0014 17DC PAPPR 0011
DATSW 0004 1813 DVCHK 0002
ISIGN 0003 182D ISTOX 0003
MDFIO 0023 1837 MDAF
MDI MDIX
MRED MWRT
MIOIX MIOF
MEIF MIAR OO0OE
MEARX OVERF 0002
SAVE O000A 18E4 IOFIX
SUBIN 0005 18FB SUBSC 0004
UFIO 001C 1908 URED
UIOAF UIOFX
PAPTN 0010 194A MAGT 0020
AIRN 000D 1992 ANINT 0014
IOPE 0009 19E6 QusLY
GAGED 0003 19F8 UNGAG
vs§s DI
PIC CSX 0004
co DO
BT28T 0003 1A49 FCHAR 0005
SCALE 0002 1A63 EGRID 0008
WCHRI FRULE 0009
VCHRI ERULE 000B
PLOTS «TEMP 1AEO
FLET
PACK LABEL
00000
9DUMY 00AO0 05A0 «E 00AQ

SETPT

0
14.58

0010
O8EO
150D
1608
1617
1638
1658

1681
169D

16C6

1742
1754
1767
1780
179E
17F0
1817
1830

18C9
18D7

1900

195A
199F

1A2F

1A4C
1A65
1A9D
1AC8
1800

05A0

38
40

POINT

«SKSB 0020
«SIM 0O5F0
DMP 0017
ENDTS 0002
I0R 0002
TIMER 0006
FLIP 0007

FAVL 0003
FBTD 00lA
FIXIX 0005
FLN 0008

IFIX 0004
XSQR 0004
HOLEB 0012
PRT 0005
ESIGN 0005
LDFAC 0004

PAUSE 0002
SLITE 0006
TSTOP 0002

AIPTN 0009
DINP 0013

AlpP 0004

SCALF 0002
EPLOT 0005

.E 5A00

32000.00
32000.00

SETPT
0

15

0030
0F60
15E1
160A
1619
1638
165F

16F0
16FF
1721
172F

176A
1784
17A8
1801
1819
1833

18D9
18EE
1904

197A
1983

19FB

1A51
1A6D

1800

=32000.00
-32000.00
POINT SETPT
4 0
8 86
.SUP 00BO 0050
.LET 0080 1550
DMPHX
IEOR 0002 160C
QIFON 000A 1618
UNMK 0005 1641
EADD 000B 1666
EATN 000D 1671
EAXI 0006 1687
ELD 0009 1694
EMPY 0004 16A8
ESQR 0007 1689
EXPN 000B 16CA
FADDX
FABS
FDTB
FIXI
FALOG
FCOSN
FTRTN 0004 175A
NORM 0004 176E
BINDC 0006 1788
HOLPR 000D 17BA
ADRCK 0007 1806
FCTST 0003 181E
STFAC
MDCOM
MDWRT
MIOAF
MGOTO OOOE 188BB
MFAR
REWND 0009 18DB
SLITT
TSTRT 0002 1906
uiol
ucomp
AIPN
DIEXP 0006 19Cé
XSAVE 0009 19EF
AIS 000D 19FF
csc 000A 1A25
DIX
QZERQ 0002 1A3A
FGRID 0007 1A53
POINT 0007 1A72
FINC
EINC

.CLB
IAND
DMPDC
LD
QUEUE
UNQ
ESUB
EATAN
EAXIX
ELDX
EMPYX
ESQRT
EEXP
FSUBX
FAXB
FDIV
FLD
FLOAT
FCOS
FTNTR
SNR
BINHX
HXBIN
COMGO
FSIGN
SBFAC
MDF
MDFND
MIOAI
MFI1F
MFARX
BCKSP
SSWTC
TTEST
UVIOF
PLOTX
AISQN
DICMP
XEXIT
AIR
vscC
PIX
QZo10
FPLOT
FCHRX
ECHRX
XYPLT

00AO
0002

0002
000C
0005

0006
0008
0009
0003

0003
0004
0005
0006
0005

0008

0004
0003

000D
000F
0007

0011

0006
0004
0024
0025
0007

0100
15D0

160E
1625
1646

16F3
1719
1726
173A

1772
178E
17C7
180D
1821

185A

18F4
1908

1927
1983
19CC

1A0C

1A3C
1A5A
1A79
1AA6
1AD6

.DUP
CLEAR
DMPS
LEVEL
RE SMK
VIAQ
EADDX
EAVL
EDVR
ESTO
ES INE
ETNH
FSBR
FARC
FAXBX
FDIVX
FLDX
FMPY
FSQR
FXPN
XDD
DCBIN
PAPEB
COMG1
iou
DVFAC
MDEX
MF 10
MIOFX
MIIF
MEAR
EOF
STOP
TSET
UIOAI
CARDN
AISN
DAOP
XLOAD
cs
DIC
DAC
BT1BT
ECHAR
FCHRI
ECHRI
PLOTI

0440
0009
0010
0004
0004
0007

0003
0007

000D

0006

0008
0004

0005
0007
000¢S
0006
0006
0010

0007

0059

0003

0016
0013
0008
0007

0007
0005

0003

01A0
15D2
15F8
1610
1631
1648

167E
168D

16AC
16C0O

16D5
16EQ

173D
174D
175E
1775
1792
17ccC

1826

1862

18F8

1934
1903
1A1D
1A33

1A42
1ASE

1ADD



@ Continued
LET

PACK L
11111

oLET
SPECL
QUEL5
TADDR
.E

PACK L
11111

+«PRWS
/NPSV
RSTAR
GRADE
TREND
AIMON
/SPSV

ABEL

0080

0002
0002
1180

FLET

ABEL

0051
4180
OF8C
116A
0B7A
0090
4180

0000

0159
0175
0180

1118
12C3
1367
138E
13CC
1414
1578

SYDIR
BACK

TCONT
1SBAD

«FI0S
FILEL
CoLDP
SCAN2
coGLpP
SCALB
/PRSV

DUP FUNCTION COMPLETED

// JOB
// END

009E

0003
0002

O00F
0002
10CE
0C2E
101E
OF3A
4180

0080

0158
0177

1169
12F8
1374
939C
13D6
141F
15AD

OUTTR
EACLK
TABRT
CESET

«MESS
FILEZ
CEINT
LOG15
CCLSP
RCALB
«SKEL

0002
0002

00A3
0064
0A26
OD5E
OF 76
OFF6
0036

O015E
0179

1178
12FA
1382
13A6
13E3
142C
15E2

CHAIN
SCHED
GETVL
ABORT

/EPDM
FILE3
bumM

LOG60
MGRTP
CMIPT
<EPRG

0014
0008
0002

TFFE
0003
012¢
OAEO
OFB4
OEEA
0022

O011E
0160
0178

121B
135E
1388
1381
13F0
1439
1618

INTEX
LEV1O
CONVR
ENDGD

/EPSV
COLDN
IDUM

SHIFT
CPJSP
LOADJ
/CLST

0024
0005
0002

0780
05DC
0094
QAEO
OFCC
12DC
0780

0132
0168
017D

1282
1361
138C
13BA
13FD
1445
163A

Programming Techniques

SHARE
souT

PTIME
+TEMP

/INSV
coLDs
COUM
WEEK
STRND
IDUMY
.E

0003
0005
017F

48FF
00D6
013A
0ADC
OBFC
0123
0280

0156
0170
0180

1288
1366
938D
13C3
140A
1455
12F8
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PROGRAM LISTING NO. 10: ON-LINE PROCESS OUTPUT

®©

280

TURN OFF WRITE STORAGE PROTECT SWITCH
ENTER TIME THROUGH DATA SWITCHES

TIME ENTERED WAS 08.016 HOURS
PROCESS COLD START
PRODUCTION STOP TIME 8.00 DAY 6

0 0 0 1 2 3 b 5
0 0 0

0 0 0 0
NEXT JOB 12345 QUEUE SEQUENCE

45 DAY 6 TIME 8.02
START OF GRADE 12345 PRODUCTION TIME 1.29 START TIME 8.03 DAY 6
OP-GUIDE LIMITS FOR NEW GRADE
POINT  HIGH LIMIT LOW LIMIT POINT  HIGH LIMIT LOW LIMIT
1 32000.00 -32000.00 2 32000.00 -32000.00
3 32000.00 -32000.00 [ 32000.00 -32000.00
5 5.45 4,96 6 5.45 4,96
7 5.45 4.96 8 5.45 4,96
9 5.45 4,96 10 S5.u45 4,96
11 5.45 4,96 12 5.45 4,96
13 32000.00 -32000.00 1y 32000.00 =-32000.00
15 32000.00 -32000,00 16 32000.00 -32000.00
17 32000.00 -32000.00 18 32000.00 -=32000.00
19 32000.00 -32000.00 20 32000.00 ~32000.00
21 32000.00 -32000.00 22 32000.00 -32000.00
23 32000.00 -32000.00 24 32000.00 -32000.00
25 32000.00 ~32000.00 26 32000.00 ~32000.00
27 32000.00 -32000.00 28 32000.00 ~-32000.00
29 32000.00 -32000.00 30 32000.00 -32000.00
31 32000.00 -32000.00 32 32000.00 -32000.00
33 32000.00 -32000.00 34 32000.00 ~32000.00
35 32000.00 -32000.00 36 32000.00 -32000.00
37 32000.00 -32000.00 38 32000.00 ~32000.00
39 32000.00 -32000.00 40 32000.00 -32000.00
CLOSED LOOP SET POINTS FOR NEW GRADE
POINT SETPT POINT SETPT POINT SETPT POINT SETPT
1 0 2 0 3 0 k4 0
5 0 6 0 7 14 8 86
NORMAL SCAN DAY 6 TIME 8.03
7 0 0 0 0 0 5 0
0 0 0 0 0 0 0 0
LOOP 7 NEW SET POINT 50 DAY 6 TIME 8.05
NORMAL SCAN DAY 6 TIME 8.06
NORMAL SCAN DAY 6 TIME 8,07
NORMAL SCAN DAY 6 TIME 8.09
NORMAL SCAN DAY 6 TIME 8.12
NORMAL SCAN DAY 6 TIME 8.13
LOG15 DAY 6 TIME 8,15
OP-GUIDE POINTS
POINT VALUE POINT VALUE POINT VALUE POINT VALUE
1 14154,00 2 9734.00 3 24,00 4 32.00
5 5.37 6 5.16 7 5.01 8 5.10
9 5.14 10 5.28 11 5.00 12 4,98
13 22.00 14 20.00 15 22.00 16 42.00
17 714.00 18 704,00 19 716.00 20 706,00
21 706.00 22 698.00 23 718.00 24 706.00
25 712,00 26 708.00 27 704,00 28 714.00
29 704,00 30 718.00 31 706.00 32 704.00
33 714,00 34 710,00 35 704,00 36 718.00
37 710.00 38 704.00 39 716.00 40 706.00
CLOSED LOOP POINTS
POINT VALUE POINT VALUE POINT VALUE POINT VALUE
1 0 2 0 3 75 4 0
S 0 6 5 7 49 g 85
SHIFT END LOG DAY 6 TIME 8.15



@ (Continued)

NORMAL SCAN DAY & TIME 8,15
NORMAL SCAN DAY 6 TIME 8.18
NORMAL SCAN DAY 6 TIME 8.19
NORMAL SCAN DAY 6 TIME 8.21
NORMAL SCAN DAY 6 TIME 8.24
NORMAL SCAN DAY 6 TIME 8.25
NORMAL SCAN DAY 6 TIME 8.27
NORMAL SCAN DAY 6 TIME 8.30
LOG15 DAY 6 TIME 8.30
OP-GUIDE POINTS
POINT VALUE POINT VALUE POINT VALUE POINT VALUE
1 14162.00 2 9760.00 3 30.00 b 40,00
5 5.37 6 5.16 7 5.00 8 5.08
9 5.14 10 5.27 11 5.00 12 4.99
13 18.00 14 28,00 15 18.00 16 22.00
17 710.00 18 708.00 19 706.00 20 710.00
21 706.00 22 704,00 23 714,00 24 706.00
25 700.00 26 714,00 27 706.00 28 706.00
29 702.00 30 712.00 31 706.00 32 710.00
33 704.00 34 716.00 35 708.00 36 712.00
37 704.00 38 714,00 39 704,00 40 714.00
AT OINT LUE POINT VALUE
OINT VALUE POIN VA
POINI VALUE POI ] 5 ! 13 7 £
5 0 6 5 7 49 8 85
NORMAL SCAN DAY 6 TIME 8.31
NORMAL SCAN DAY 6 TIME 8.33
NORMAL SCAN DAY 6 TIME 8.36
NORMAL SCAN DAY 6 TIME 8.37
NORMAL SCAN DAY 6 TIME 8.39
NORMAL SCAN DAY & TIME 8.42
NORMAL SCAN DAY 6 TIME 8,43
LOG15 DAY 6 TIME 8.45
OP-GUIDE POINTS
POINT VALUE POINT VALUE POINT VALUE POINT VALUE
1 14158.00 2 9770.00 3 28.00 ] 34.00
5 5.37 6 5.16 7 5.01 8 5.10
9 5.14 10 5.27 11 5.00 12 4,98
13 24,00 14 20.00 15 20.00 16 18.00
17 706.00 18 706.00 19 704,00 20 716.00
21 704,00 22 716.00 23 708.00 24 706.00
25 706.00 26 708.00 27 704,00 28 716.00
29 706.00 30 704,00 31 714.00 32 704.00
33 714,00 34 704,00 35 714,00 36 704.00
37 714,00 38 704,00 39 718.00 Lo 706.00
CLOSED LOOP POINTS
POINT VALUE POINT VALUE POINT VALUE POINT VALUE
1 0 2 0 3 75 b 0
5 0 6 5 7 49 8 85
NORMAL SCAN DAY 6 TIME 8.45
NORMAL SCAN DAY 6 TIME 8.48
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(Continued)

NORMAL SCAN DAY 6 TIME 8.49
NORMAL SCAN DAY 6 TIME 8.51
NORMAL SCAN DAY 6 TIME 8.54
NORMAL SCAN DAY 6 TIME 8.55
NORMAL SCAN DAY 6 TIME 8.57
NORMAL SCAN DAY 6 TIME 9.00
LOG15 DAY 6 TIME 9.00
OP-GUIDE POINTS
POINT VALUE POINT VALUE
1 14158.00 2 9818.00
5 5.37 6 5.16
9 5.14 10 5.27
13 38.00 14 28.00
17 704,00 18 718.00
71 702,00 22 716.00
25 718.00 26 704,00
29 710,00 30 710,00
33 704,00 34 718.00
37 708.00 38 708.00
CLOSED LOOP POINTS
POINT VALUE POINT VALUE
1 0 2 0
5 0 6 5
ONE HOUR LOG DAY 6 TIME 9.00
NORMAL SCAN DAY 6 TIME 9,01
NORMAL SCAN DAY 6 TIME 9.03
NORMAL SCAN DAY 6 TIME 9.06
NORMAL SCAN DAY 6 TIME 9,07
NORMAL SCAN DAY 6 ‘TIME 9.09
NORMAL SCAN DAY 6 TIME 9.12
NORMAL SCAN DAY 6 TIME 9.13
LOG15 DAY 6 TIME 9.15
OP-GUIDE POINTS
POINT VALUE POINT VALUE
1 14150.00 2 9858.00
5 5.37 6 5.16
9 5.14 10 5.27
13 22,00 14 26,00
17 708.00 18 708.00
21 714,00 22 706.00
25 708.00 26 708.00
29 704,00 30 716.00
33 706.00 34 706.00
37 706.00 38 704.00
CLOSED LOOP POINTS
POINT VALUE POINT VALUE
1 0 2 0
5 0 6 H

282

POINT
3
7

11
15
19
23
27
31
35
39

POINT
3
7

VALUE

26.00
5.01
5.00
30.00
706.00
712.00
716.00
706.00
704,00
712.00

VALUE
75
50

VALUE

28.00
5.01
5.00
24.00
706.00
708,00
706.00
708.00
704,00
716.00

VALUE
75
49

POINT
4

8

12

16

POINT
L
8

POINT
4
8

12
16
20
24
28
32
36
4o

POINT
4
8

VALUE

50,00
5.10
4,98
30.00
708.00
700,00
706.00
706.00
718.00
706.00

VALUE
0
85

VALUE

20,00
5.10
4,98
26.00
704,00
706.00
708.00
710.00
714.00
704,00

VALUE
0
85



D N
[4] 0 0 0 0 5 1 0

5 0 0 0 0 9 0
OP-GUIDE PT 5 HIGH LIMIT 5.10 LOW LIMIT

NORMAL SCAN DAY 6 TIME 11.30

J\

4.90 DAY 6 TIME 11.28

HIGH LIMIT VIOLATION POINT 5 VALUE 5.3716
LOG1S DAY 6 TIME 11.30
OP-GUIDE POINTS
POINT VALUE POINT VALUE POINT VALUE POINT VALUE
1 14154,00 2 9260.00 3 26,00 4 106,00
5 5.37 6 5.15 7 5.01 8 5.09
9 S.14 10 5.27 11 5.00 12 4,98
13 26,00 14 38,00 15 24,00 16 20,00
17 708.00 18 704.00 19 718.00 20 704,00
21 712.00 22 706,00 23 704,00 24 714,00
25 706,00 26 706.00 27 704,00 28 714,00
29 706.00 30 704,00 31 714,00 32 706,00
33 702.00 34 716,00 35 706.00 36 702,00
37 714,00 38 704,00 39 712,00 40 710.00
CLOSED LOOP POINTS
POINT VALUE POINT VALUE PO INT VALUE POINT VALVE
1 0 2 0 3 1 4 0
5 0 6 5 7 65 8 83
DEMAND SCAN DAY 6 TIME 11.30
NORMAL SCAN DAY 6 TIME 11.32
0 0 0 0 0 0 0 5
0 0 0 0 0 0 0 0
DAY 6 TIME 11.3h4
OP-GUIDE POINT VALUE HIGH LIMIT LOW LIMIT FACTOR A FACTOR B
5 5.03 5.10 4,90 -0.309962E~-03 -0.309947E-01
NORMAL SCAN DAY 6 TIME 11.34
NORMAL SCAN DAY 6 TIME 11.36
NORMAL SCAN DAY 6 TIME 11,38
A A
v v
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A A
' — v
0 0 6 0 0 0 1 0
0 0 0 0 Y 3 0 0
TREND LOG OP-GUIDE POINT 6 PERIOD 10 COUNT 300
TREND OP-GUIDE 6 VALUE 5.01
TREND OP-GUIDE 6 VALUE 5.01
NORMAL SCAN DAY 3 TIME 9.17
TREND OP-GUIDE 6 VALUE 5.49
TREND OP-GUIDE 6 VALUE 5.65
TREND OP-GUIDE 6 VALUE 5.64
TREND OP-GUIDE 6 VALUE 5.79
TREND OP-GUIDE 6 VALUE 6.19
TREND OP-GUIDE 6 VALUE 6.56
TREND OP-GUIDE 6 VALUE 6.73
TREND OP-GUIDE 6 VALUE 6.73
DEMAND SCAN DAY 3 TIME 9.19
HIGH LIMIT VIOLATION POINT 6 VALUE 6.73u45
TREND OP-GUIDE 6 VALUE 6.73
TREND OP-GUIDE 6 VALUE 6,42
TREND OP-GUIDE 6 VALUE 5.96
NORMAL SCAN DAY 3 TIME 9.19
HIGH LIMIT VIOLATION POINT 6 VALUE 5.5796
TREMD OP-GUIDE 6 VALUE 5.57
TREND OP-GUIDE 6 VALUE 5.58
TREND OP-GUIDE 6 VALUE 5.12
TREND OP-GUIDE 6 VALUE 4,98
TREND OP-GUIDE & VALUE 4,98
0 0 0 0 0 0 0 0
0 0 0 0 3 0 0
NEXT JOB 0 QUEUE SEQUENCE 0 DAY 3 TIME g.21
NORMAL SCAN DAY 3 TIME 9.21
NORMAL SCAN DAY 3 TIME 9.23
PRODUCTION STOP TIME 9.25 DAY 3
0 0 0 0 0 0 3 5
0 0 0 0 3 0 0
NEXT JOB 35 QUEUE SEQUENCE 35 DAY 3 TIME  9.25
—M A
¥
A A
O NN !
0 0 0 0 b 5 3 0
0 0 0 0 0 Y 0 0
NEXT JOB 4530 QUEUE SEQUENCE 30 DAY 2 TIME 12,19
NORMAL SCAN DAY 2 TIME 12.20
NORMAL SCAN DAY 2 TIME 12,22
NORMAL SCAN DAY 2 TIME 12.24
START OF GRADE 4530 PRODUCTION TIME 1.25 START TIME 12,26 DAY 2
OP-GUIDE LIMITS FOR NEW GRADE
POINT  HIGH LIMIT LOW LIMIT POINT  HIGH LIMIT LOW LIMIT
1 32000.00 ~32000. 00 2 32000.00 -32000.00
3 32000.00 ~32000.00 b 32000.00 -32000.00
5 5.55 4,45 6 5.45 b.45
7 5.55 4,45 8 5.45 b.45
9 5.35 L.45 10 5.65 L.45
11 5.63 CNH 12 5.62 b.45
13 32000,00 -32000.00 14 32000.00 -32000.00
15 32000.00 -32000,00 16 32000.00 ~32000.00
17 32000.00 ~32000.00 18 32000.00 -32000.00
A | -
v ¥




wk

39 32000.00 -32000.00
CLOSED LOOP SET POINTS FOR NEW GRADE
POINT SETPT POINT SETPT
1 0 2 ]
5 0 6 0

NORMAL SCAN DAY 3 TIME 9.06
997 09.130 RELOAD
RELOAD

PROCESS RESTART CHECK POINT

NORMAL SCAN DAY 3  TIME 9.07
LOC15 DAY 3 TIME 9.07
OP-GUIDE POINTS
POINT VALUE POINT VALUE
1 14150,00 2 9946.00
5 5.03 6 5.01
9 4,94 10 5,04
13 30,00 14 22,00
17 702.00 18 714.00
21 714,00 22 704,00
25 708,00 26 708,00
29 716,00 30 704,00
33 714,00 34 710.00
37 704,00 38 716.00
CLOSED LOOP POINTS
POINT VALUE POINT VALUE
1 0 2 0
5 0 6 0
ONE HOUR LOG DAY 3 TIME 9.07
SHIFT END LOG DAY 3 TIME 9.08
NORMAL SCAN DAY 3  TIME 9.09
DEMAND SCAN DAY 3  TIME 9.10

HIGH LIMIT VIOLATION POINT 5 VALUE

DEMAND SCAN DAY 3 TIME 9.10

40
POINT

POINT
3
7

POINT

7.3461

\r

32000.00 -32000,00

SETPT POINT SETPT

0 4 0

70 8 29

VALUE POINT VALUE
24,00 b =-100,00
4,99 8 4.90
4,98 12 4,98
24,00 16 26.00
706.00 20 704,00
716.00 24 708,00
708.00 28 704,00
712.00 32 702.00
704,00 36 716.00
704.00 40 718.00

VALUE POINT VALUE

75 b 0

69 8 29

W/L
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@ 17 32000. 00

A

=32000.00
B e e
32000. - .
%% 32000.00 -32000.00
25 32000.00 -32000.00
27 32000.00 ~32000,00
29 32000.00 -32000, 00
31 32000.00 -32000,00
33 32000.00 -32000,00
35 32000.N0 ~-32000,00
37 32000.00 -32000,00
39 32000.00 -32000.00
CLOSED LOOP SET POINTS FOR NEW GRADE
POINT SETPT POINT SETPT
1 0 2 0
5 0 6 0
NORMAL SCAN DAY & TIME 13.48
NORMAL SCAN DAY &4 TIME 13,50
NORMAL SCAN DAY &4 TIME 13,52
NORMAL SCAN DAY &4 TIME 13,54
NORMAL SCAN DAY &4 TIME 13,56
F94 13.974 OF50
RESTART
NORMAL SCAN DAY & TIME 13.58
LOG15 DAY &4 TIME 14,00
OP-GUIDE POINTS
POINT VALUE POINT VALUE
1 14156.00 2 972k.00
5 L.98 6 4,98
9 4,94 10 5,04
13 28,00 14 26.00
17 706,00 18 706.00
21 706.00 22 704.00
25 706,00 26 704,00
29 704,00 30 716.00
33 704.00 34 714,00
37 712,00 38 704,00
CLOSED LOOP POINTS
POINT VALUE POINT VALUE
1 0 2 0
5 0 6 [}
ONE HOUR LOG DAY &4 TIME 14,00
NORMAL SCAN DAY 4 TIME 14,00
NORMAL SCAN DAY & TIME 14,02

18

20
22
24

26
28
30
32
34
36
38
40

POINT
3
7

POINT

3
7
11
15

POINT
3
7

32000,00
0.
g0t
32000,00
32000.00
3200n,00
32000,00
32000,00
32000.00
32000,00
32000.00

SETPT
0
70

VALUE

VALUE
n
70

-32000.00
~32000.00
-32000. 00
-32000,00
-32000.00
-32000, 00
-32000, 00
-32000, 00
-32000, 00
POINT SETPT
Y 0
2 29
POINT VALUE
i 24.00
8 4,90
12 4,98
16 18.00
20 706.00
24 708.00
28 706.00
32 712.00
36 702.00
40 704,00
PO INT VALUE
4 0
8 29
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@ ONE HOUR LOG DAY 3 TIME 9.00

NORMAL SCAN DAY 3 TIME 9.00

7 0 0 0 0 0 9 5
0 0 0 0 0 0 0 0
LOOP 7 NEW SET POINT 95 DAY 3 TIME 9.02

NORMAL SCAN DAY 3 TIME 9.02
CE UNMASK CORE LOAD--PRESS START TO EXIT FROM CORE LOAD
CEl 09,070
SSO0 ON ERR CNTRS
SS1 ON 1443
S§S2 ON 2310
SS3 ON 1053
2310
UNIT USER ORIGINAL
1 00 01
2 02 n2
3 00 0o
2310
UMIT USER ORIGINAL
1 01 0l
2 02 02
3 00 00

SWITCH PACKS

NORMAL SCAN DAY 3 TIME 9.04
START OF GRADE 85 PRODUCTION TIME 0,20 START TIME 9,05 DAY 3
OP-GUIDE LIMITS FOR NEW GRADE
POINT HIGH LIMIT LOW LIMIT POINT HIGH LIMIT LOW LIMIT
1 32000.00 -32000.,00 2 32000.00 -32000,00
3 32000.00 -32000.00 13 32000.00 -32000.00
5 5.50 4.50 6 5.50 4,50
7 5.50 4,50 8 5.50 4,50
9 5.50 4,50 10 5.50 4,50
11 5.50 4,50 12 5.50 4.50
13 32000.00 ~32000.00 14 32000.00 ~32000,00
15 32000.00 -32000.00 16 32000,00 ~-32000.00
17 32000.00 ~32000.00 18 32000,00 -32000.00
19 32000.00 -32000.00 20 32000.00 -32000.00
21 32000 nnvn ~32R00.00 22 j[\9rmn 00 ~-32000.00
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A A
N !
CLOSED LOOP POINTS
PGINT VALUE POINT VALUE POINT VALUE POINT VALUE
1 0 2 0 3 0 [} 0
5 0 6 0 7 29 8 70
ONE HOUR LOG DAY 8,00
START OF GRADE 95 PRODUCTION TIME 0.20 START TIME 8,04 DAY 2
LOG15 DAY 2 TIME
OP-GUIDE POINTS
POINT VALUE POINT VALUE POINT VALUE POINT VALUE
1 14154,00 2 9454,00 3 26.00 L} -62.00
5 4,97 6 4,98 7 5.00 8 k.90
9 4,94 10 5.04 11 4,98 12 4,98
13 0.19 14 0.02 15 0.57 16 -0.00
17 712,00 18 710,00 19 710.00 20 708.00
21 710.00 22 710.00 23 710,00 24 712.00
25 708.00 26 712.00 27 708.00 28 706.00
29 710.00 30 708.00 31 706.00 32 710.00
33 708.00 34 708,00 35 708.00 36 708.00
37 708,00 38 706.00 39 710.00 40 710.00
CLOSED LOOP POINTS
POINT VALUE POINT VALUE POINT VALUE POINT VALUE
1 0 2 -1 3 0 b 0
5 0 6 0 7 69 8 30
SHIFT END LOG DAY 8.15
START OF GRADE 96 PRODUCTION TIME 0.20 START TIME 8.25 DAY 2
L0G15 DAY 2 TIME
OP-GUIDE POINTS
POINT VALUE POINT VALUE POINT VALUE POINT VALUE
1 14154,00 2 9454 ,00 3 24,00 b -80.00
5 4.97 6 4,98 7 5.00 8 L,90
9 L,94 10 5.04 11 4,98 12 4.98
13 0.88 14 0.20 15 0.40 16 ~0.00
17 71u.00 18 710.00 19 710.00 20 708.00
21 716.00 22 712,00 23 710.00 24 710.00
25 714,00 26 710.00 27 706,00 28 714.00
29 708.00 30 708,00 31 712,00 32 714,00
33 708.00 34 712,00 35 712,00 36 714,00
37 706.00 38 710.00 39 712.00 L0 712.00
CLOSED LOOP POINTS
POINT VALUE POINT VALUE POINT VALUE POINT VALUE
1 0 2 0 3 0 b 0
5 0 6 0 7 29 8 70
MONDAY MORNING REPORT DAY TIME 8.30
START OF GRADE 97 PRODUCTION TIME 0.20 START TIME 8.45 DAY 2
LOG15 DAY 2 TIME
OP-GUIDE POINTS
POINT VALUE POINT VALUE POINT VALUE POINT VALUE
1 14156.00 2 gh44,.00 3 36.00 4 -82.00
5 4.97 6 4,98 7 " 5.00 8 4.90
g 4,94 10 5.04 11 4.98 12 4,98
13 0.71 1k 0.36 15 0.69 16 -0.00
17 706.00 18 708.00 19 712.00 20 712,00
21 712,00 22 716.00 23 710,00 24 712,00
25 710.00 26 716.00 27 714,00 28 712,00
29 710.00 30 714,00 31 710.00 32 710.00
33 712,00 34 710,00 35 710.00 36 712,00
37 710.00 38 210,00 39 710.00 40 710,00
CLOSED LOOP POINTS
POINT VALUE POSNT VALUE POINT VALUE POINT VALUE
1 0 2 0 3 0 4 0
5 92 6 0 7 36 8 63
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A
(Continued) v Al
LOG15 DAY 2 TIME 9.00

QP-GUIDE POINTS

POINT VALUE POINT VALUE POINT VALUE POINT VALUE
1 14156.00 2 9438.00 3 22.00 [} -78.00
5 4,97 6 4L.98 7 5.00 8 4,90
9 4,94 10 5.04 11 4,98 12 4,98
13 0.28 14 0.36 15 0.67 16 -0.00
17 708.00 18 714.00 19 708.00 20 710.00
21 714,00 22 714.00 23 710.00 24 712,00
25 712.00 26 710.00 27 712.00 28 714,00
29 710,00 30 708.00 31 712.00 32 712.00
33 708.00 34 708.00 35 710.00 36 712.00
37 708.00 38 714.00 39 708.00 40 714,00
CLOSED LOOP POINTS
POINT VALUE POINT VALUE POINT VALUE POINT VALUE
1 0 2 -1 3 0 3 0
5 0 6 0 7 69 8 30
ONE HOUR LOG DAY 2 TIME 9.00
PRODUCTION STOP TIME 9.10 DAY 2
A A
v \J
/7 JOB A
// * UPDATE A PROCESS JOB FILE ON DISK
// XEQ LOADJ FX
PROCESS J0OB FILE LOAD TIME 11.14
GRADE NUMBER 12345 PRODUCTION TIME 1.30
OP-GUIDE LIMITS FOR GRADE
POINT HIGH LIMIT LOW LIMIT POINT HIGH LIMIT LOW LIMIT
1 32000.00 =32000.00 2 32000.00 -32000.00
3 32000.00 ~32000.00 4 32000.00 -32000.00
5 5445 4496 6 5.45 4496
7 5445 4496 8 5445 4496
9 5445 4496 10 5.45 4496
11 5.45 4.96 12 5.45 4e96
13 32000.00 =32000.00 14 32000.00 -32000.00
15 32000.00 -32000.00 16 32000.00 -32000.00
17 32000.00 -32000.00 18 32000.,00 -32000.00
19 32000.00 -32000.00 20 32000.00 ~32000.00
21 32000.00 -32000.00 22 32000.00 -32000.00
23 32000.00 =32000.00 24 32000.00 -32000.00
25 32000.00 -32000.00 26 32000.00 -32000.00
27 32000.00 -32000.00 28 32000.00 -32000.00
29 32000.00 -32000.00 30 32000.00 -32000.00
31 32000.00 ~32000.00 32 32000.00 -32000.00
33 32000.00 ~32000.00 34 32000.00 -32000.00
35 32000.00 =32000.00 36 32000.00 -32000.00
37 32000.00 -32000.00 38 32000.00 -32000.,00
39 32000.00 -32000.00 40 32000.00 -32000.00
CLOSED LOOP SET POINTS FOR GRADE
POINT SETPT POINT SETPT POINT SETPT POINT SETPT
1 0 2 0 3 0 4 0
5 0 6 0 7 15 8 86
PROCESS J0OB FILE LOAD TIME 11l.14
GRADE NUMBFR 4530 PRODUCTION TIME 1.25
OP-GUIDE LIMITS FOR GRADE
POINT HIGH LIMIT LOW LIMIT POINT HIGH LIMIT LOW LIMIT
1 32000.00 -32000.00 2 32000.00 -32000.00
3 32000.00 -32000.00 4 32000.00 -32000.00
5 5.55 4445 6 5.45 4e45
7 5455 4e45 8 5445 4445
9 535 4445 10 5465 4445
11 5.63 4e45 12 5.62 4o45
i3 32000.00 -32000.00 14 32000.00 -32000.00
15 32000.00 -32000.00 16 32000.00 -32000.00
17 32000.00 -32000.00 18 32000.00 -32000.00
19 32000.00 ~32000.00 20 32000.00 -32000.00
21 32000.00 -32000.00 22 32000.00 ~32000.00
23 32000.00 -32000,00 24 32000.00 -32000.00
25 32000.00 ~32000.00 26 32000.00 -32000.00
27 32000.00 -32000.00 28 32000.00 -32000.00
29 32000.00 ~32000.00 30 32000.00 -32000.00
31 32000.00 -32000.00 32 32000.00 -32000.00
33 32000.00 ~32000.00 34 32000.00 ~-32000.00
35 32000.00 -32000.00 36 32000.00 -32000.00
37 32000.00 -32000.00 38 32000.00 -32000.00
39 32000.00 -32000.00 40 32000.00 -32000.00
CLOSED LOOP SET POINTS FOR GRADE
POINT SETPT POINT SETPT POINT SETPT POINT SETPT
1 0 2 [¢] 3 0 4 0
5 0 6 0 7 65 8 83
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@ (Continued)

PROCESS JOB FILE LOAD
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TIME 1l.14

GRADE NUMBER 4531 PRODUCTION TIME 0.10
0OP=GUIDE LIMITS FOR GRADE
POINT HIGH LIMIT LOW LIMIT POINT HIGH LIMIT
1 32000.00 -32000.00 2 32000.00
3 32000.00 -32000.00 4 32000.00
5 5.23 5.20 6 32000.00
7 5.23 5.21 8 32000.00
9 32000.00 -32000.00 10 32000.00
11 32000.00 ~32000.00 12 32000.00
13 32000.00 =32000.00 14 32000.00
15 32000.00 -32000.00 16 32000.00
17 32000.00 =32000.00 18 32000.00
19 32000.00 -32000,00 20 32000.00
21 32000.00 -32000.00 22 32000.00
23 32000.00 -32000.00 24 32000.00
25 32000.00 -32000.00 26 32000.00
27 32000 00 -32000.00 28 32000.00
29 32000.00 =32000.00 30 32000.00
31 32000.00 -32000.00 32 32000.00
33 32000.00 -32000.00 34 32000.00
35 32000.00 =32000.00 36 32000.00
37 32000.00 ~32000.00 38 32000.00
39 32000.00 -32000.00 40 32000.00
CLOSED LOOP SET POINTS FOR GRADE
POINT SETPT POINT SETPT POINT SETPT
0 2 0 3 0
] ] 0 7 45
PROCESS J0OB FILE LOAD TIME 1l.14
GRADE NUMBER 4532 PRODUCTION TIME 5445
OP-GUIDE LIMITS FOR GRADE
POINT HIGH LIMIT LOW LIMIT POINT HIGH LIMIT
1 14200.00 14100.00 2 9890.00
3 30.00 20,00 & -10.00
5 5.10 4490 6 5.10
7 5.10 4.90 8 5.10
9 5.10 4490 10 5.10
11 5.10 4.90 12 5.10
13 25.00 15.00 14 25.00
15 32000.00 -32000.00 16 32000.00
17 32000.00 =32000.00 18 32000.00
19 32000.00 . -32000.00 20 32000.00
21 32000.00 =32000.00 22 32000.00
23 32000.00 =32000.00 24 32000.00
25 32000.00 -32000.00 26 32000.00
27 32000.00 =32000.00 28 32000.00
29 32000.00 =32000.00 30 720.00
31 720.00 700.00 32 720.00
33 32000.00 ~32000.00 34 32000.,00
35 32000.00 -32000.00 36 32000.00
37 32000.00 -32000.00 38 720,00
39 720.00 700.00 40 720.00
CLOSED LOOP SET POINTS FOR GRADE
POINT SETPT POINT SETPT POINT SETPT
0 2 0 3 0
0 6 0 7 98
PROCESS JOB FILE LDAD TIME 11.15

// JOB

A

// END OF ALL JOBS FOR NOW

LOW LIMIT
-32000.00
-32000.00
-32000.00
-32000.00
~32000.00
-32000.00
-32000.00
-32000.00
=-32000.00
-32000.00
-32000.00
-32000.00
-32000.00
-32000.00
-32000.00
~32000.00
-32000.00
-32000.00
-32000.00
-32000.00

POINT SET
4

8

LOW LIMIT
9880.00
-30.00
4,90

4,90

4.90

4.90
15.00
-32000.00
-32000,00
~32000.00
=32000.00
-32000,.00
-32000.00
~32000.00
700,00
700.00
=32000.00
-32000.00
700.00
700.00

POINT
4

8

PT
0

47

SETPT
o]

12



APPENDIX A, TSX SYSTEM COMPOSITION AND CAPABILITIES

ON-LINE SYSTEM

OFF-LINE SYSTEM

ON-LINE SYSTEM

WITH WITHOUT TASK LOADED FROM CARDS

TIME-SHARING TIME-SHARING
FIXED CORE CONTAINS SKELETON SKELETON TASK TASK
SKELETON AREA OF DISK
CONTAINS SKELETON SKELETON TASK SKELETON
TSC IN FIXED CORE YES NO NO NO
NONPROCESS MONITOR (NPM)
FUNCTIONS YES NO YES YES
CORE LOAD BUILD -
NONPROCESS CORE LOADS YES NO YES YES
CORE LOAD BUILD -
PROCESS CORE LOADS YES NO NO YES
RESULT OF COLD START SYSTEM SKELETON SYSTEM SKELETON TASK SYSTEM SKELETON
EXECUTE PROCESS CORE LOADS YES YES NO NO
EXECUTE PROCESS INTERRUPTS YES YES NO NO
EXECUTE PROGRAMMED
INTERRUPTS YES YES NO NO
EXECUTE TIMER INTERRUPTS YES YES NO NO
DATA PROCESSING 1/0
FUNCTIONS YES YES YES YES
PROCESS 1/O FUNCTIONS YES YES YES NO
NPM ERROR MESSAGES YES NO YES YES
TASK ERROR MESSAGES NO NO YES YES
EAC ERROR MESSAGES YES YES NO NO
CONTROL OF TASK FUNCTIONS NO NO YES YES

CONTROL OF NPM FUNCTIONS

TSC, NONPROCESS
SUPERVISOR AND JOB
STACK

NON-APPLICABLE

NONPROCESS SUPERVISOR
AND JOB STACK

NONPROCESS SUPERVISOR
AND JOB STACK

CONTROL OF PROCESS
FUNCTIONS

SYSTEM SKELETON

SYSTEM SKELETON

NON-~APPLICABLE

NON-APPLICABLE

METHOD OF CALLING CORE
LOADS

NAME CARD, INTERRUPTS,
CALLS TO: CHAIN, VIAQ,
SPECL, BACK, DPART,
INTEX, SHARE, //XEQ
AND LINK

NAME CARD, INTERRUPTS,
CALLS TO: CHAIN, VIAQ,
SPECL, BACK, DPART, AND
INTEX

//XEQ AND LINK

NON-APPLICABLE

VARIABLE AREA OF CORE
CONTAINS

PROCESS CORE LOADS,
NONPROCESS CORE
LOADS, NONPROCESS
MONITOR, EDP
PROGRAMS, AND COLD
START

PROCESS CORE LOADS,
EDP PROGRAMS, AND
COLD START

NONPROCESS MONITOR,
SYSTEM LOADER, TASK
UTILITIES, NONPROCESS
CORE LOADS AND
SKELETON BUILDER

NONPROCESS MONITOR,
TASK UTILITIES, SYSTEM
LOADER AND SKELETON
BUILDER

Appendix A, TSX System Composition and Capabilities
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APPENDIX B, SUMMARY OF TSX CALL STATEMENTS

Where Used Code

I

M

M, I, N*, C

292

Statement
CALL INTEX

CALL CHAIN (NAME)

CALL SPECL (NAME)

CALL BACK

CALL QIFON (NAME, P,
L, I, E)

CALL CLEAR (M, L, I,
ceeey Ly 1)

CALL QUEUE (NAME,
P, E)
CALL UNQ (NAME, P)

CALL VIAQ

CALL MASK (I, J)

Description
Causes return of control to MIC on interrupt exit.

Mainline core load designated by NAME is loaded and
executed.

Mainline core load containing this call is saved on disk.
Mainline core load designated by NAME is loaded and
executed.

Mainline core load saved as a result of a CALL SPECL
is restored to core and execution continues with the
statement following the special call.

Specified interrupts, that have been recorded, will be
queued in the order called by the CALL QIFON statement
and according to its designated parameters.

NAME - name of the mainline core load.

P - execution priority of the named mainline core load.

L - interrupt level or indicator.

I - PISW bit position indicator or CALL COUNT
indicators.

E - error parameter to specify the action to be taken
if queue is full,

Specified interrupts will be cleared of recorded status
whether they were recorded or not. M specifies the
number of L and I parameters to follow. L and I are
the same as designated for CALL QIFON. If M =0,
all recorded status is cleared.

Mainline core load designated by NAME is entered in
core load queue with priority P and error option E.

Mainline core load designated by priority P and NAME
will be removed from the core load queue.

Last logical statement of a mainline core load. The
first core load, of the highest priority entered in the
queue, is loaded and executed.

Interrupt levels specified by data statements for I and J
are masked (no unmasking occurs),



Where Used Code

= 2 B E

M, I, C

M, I, N*, C

M, I, C
,I, N, C

M, I, N*, C

M, I, N*, C

M, X

, I, C

, I, N*, C
I, N, C
, I, C

M, I, C

M

I

N -

C

*

X

Statement

CALL UNMK (I, J)
CALL SAVMK (I, J)
CALL RESMK (I, J)
CALL OPMON

CALL TIMER (NAME, I,

INT)

CALL COUNT (IN, I, INB)

CALL SHARE (J)

CALL ENDTS
CALL SETCL (J)
CALL CLOCK (J)

CALL LEVEL (L)

CALL DPART

-~ Mainline core loads only.

- Interrupt core loads only.
Nonprocess core loads only.
~ Combination mainline and interrupt core load.

- Must be an XEQ from core load area (INTERVAL TIMER CONTROL REQUIRED)
- Must be an XEQ from core load area (TIME-SHARING REQUIRED)

GC26-3703-1

TNL: GN34-0036

Technical Change
Description

Interrupt levels specified by data statements for I and J
are unmasked (no masking occurs).

Interrupt level mask status is saved in I and J (no
masking or unmasking occurs).

Interrupt levels are masked according to I and J (all
others are unmasked).

Operation Monitor is reset.

Interval timer specified by I (1 or 2) is set up to count
INT intervals. After INT intervals have elapsed, ITC
will branch to NAME (user's subprogram),

Program interval timer specified by I (1, 2, 3,...,9)
is set to count INB intervals. Upon completion of INB
intervals, the ITC will branch to the subroutine
specified by IN (IN specifies a subroutine number from
0 - 31).

The present core load is saved and nonprocess time-
sharing is set up for I timed intervals.

Time-sharing is terminated.
Programmed clock is set to equal I.
Clock is read into I.

Calls the programmed interrupt specified by the hard-
ware level L (L must be between 0 -23).

Tests the operation level of present use and, if an

interrupt level exists, executes a CALL INTEX; other-
wise a CALL VIAQ is executed.
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APPENDIX C. ASSEMBLER LANGUAGE TSX CALLS

This section describes the Assembler language
equivalent of the FORTRAN CALL statements pro-
vided in the time-sharing executive system.

Machine Interval Timers

The Assembler language statements to call the
TIMER subprogram are:

CALL TIMER .
CALL NAME
DC A

DC B

where NAME is the name of the subprogram to be
executed when the time specified by B has elapsed.
A and B must be defined as:

A DC 1 For machine interval timer
or A).
2 For machine interval timer

(B).

The number of intervals to be
counted before the subprogram
is executed.

B DC XX

Programmed Interval Timers

The Assembler language statements to call the
COUNT subprogram are:

CALL COUNT
DC A
DC B
DC C

where the parameters A, B, and C must be defined
as: :

B DC 1-9 Programmed timer number

294

C DC XX The number of intervals to be
counted before the subprogr
is executed. :
A DC 0-31 Number of the subprogram to
be executed when the time has

elapsed.

The Assembler language statements to be used to
read and to set the programmed real-time clock are:

Read:

CALL CLOCK
DC A

where A is the address of the location where the con-
tents of the clock are to be stored.

Set:

CALL SETCL
DC A

where A must be defined as:

A DC XXXX  The time to be used for setting
the clock. The time must be
represented in hours and
thousandths of hours (i.e.,

00000 through 23999).

PSC Statements

The following Assembler language statements are
equivalent to the FORTRAN language calls for core
load sequencing.

CALL BACK

CALL ENDTS No parameters are required
CALL VIAQ for these calls.

CALL DPART



Call Chain;

CALL CHAIN
CALL NAME

where NAME is the name of the core load to be
executed.

Call Special:

CALL SPECL
CALL NAME

where NAME is the name of the core load to be
executed.

Call Queue:

CALL QUEUE
CALL NAME
DC A

DC B

where NAME is the name of a core load to be added
to the queue. A and B must be defined as follows.

A DC 1-32,767 Priority Number

B DC 1-32,766 Replace the lowest priority
entry on error condition

or
0 Ignore the call on error
or condition
32,767 Restart on error condition
Call Unqueue:
CALL UNQ
CALL NAME

DC A

where NAME is the name of a core load whose entry
is to be removed from the queue. A must be defined

as follows:

A DC 1-32,767 Priority Number

Call Time-Share:

CALL SHARE
DC A

where A must be defined as follows:

A DC XX Number of programmed timer

base intervals to be used for
nonprocess operations.

Call Programmed Settable Interrupts:

CALL LEVEL
DC A

where A must be defined as:

A DC 0-23 User specified hardware level

to cause interrupt

Interrupt Calls

The following Assembler language statements are
used to service and clear recorded interrupts.

Call Interrupt Exit:

CALL INTEX No parameters are required for
this call

Service Recorded Interrupts

CALL QIFON
CALL NAME
DC A
DcC B
DC C
DC D

where NAME is the name of the core load to be
serviced if recorded. A, B, C, and D must be
defined as follows:
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A DC XX
B DC XX

Priority number
Interrupt level number or

indicator
C DC XX Position within PISW or
indicator
D DC 1-32,767 Replace lowest priority entry
or on error condition
0 Ignore the call on error
or condition

32,767 Restart on error condition

Clear Recorded Interrupts:

CALL CLEAR CALL CLEAR

DC A DC A (when A = 0)
DC  B(1)

DC  C(1)

DC  B(2)

DC  C(2)

where A, B, and C must be defined as follows:
A DC XX Number of Bs and Cs which
follow. If zero, all recorded
status is cleared

Interrupt level number or
indicator. Not used if A =0
Position within PISW or
indicator. Not used if A =0

B DC XX

C DC XX

Miscellaneous Subroutines:

The following Assembler language statements are
used to link the miscellaneous subroutines.

Mask:
CALL MASK
DC A
DC B

where A and B must be defined as:

296

A DC /0000 Levels to masked. A represents
the first 14 levels (0 through 13).
For example, to mask levels

0 - 13, use: /FFFC

Levels to be masked. B re-
presents the second 10 levels
(14 through 23). For example,
to mask levels 14 through 23,

use: /FFCO

B DC /0000

Unmask:
CALL UNMK
DC A
DC B

where A and B must be defined the same as shown for
CALL MASK. The designated levels are unmasked.

Save Mask:

CALL SAVMK
DC A
DC B

where A and B are the addresses of the core storage
words where the contents of the interrupt mask
register are to be placed:
Restore Mask:

CALL RESMK

DC A

DC B

where A and B are the levels defined for the CALL
MASK or CALL UNMK.

Reset Operations Monitor:

CALL OPMON No parameters are required

for this call



APPENDIX D. CONTENTS OF THE FIXED AREA OF CORE

Address Address
Decimal Hexadecimal Description of Use Decimal Hexadecimal Description of Use
00000 0000 Reserved 00038 0026 Physical 1443-1 device table
address
00001 0001 Branch instruction (/4400) '
00039 0027 Physical 1443-2 device table
00002 0002 CE routine entry address address
(EACA)
00003 0003 Selective dump word 00040 0028 Beginning address of MIC
00004 0004 Interval timer A 00041 0029 User time=-sharing time
00005 0005 Interval timer B 00042 002A Consfont: -1
00006 0006 Interval timer C 00043 0028 Constant: -~10
. 00044 002C Entry address to 1053 no
00007 0007 General /O busy indicator response subroutine
00008 0008 Internal error interrupt 00045 002D Timer busy indicators
branch address
00009 0009 Trace interrupt branch 00044 002E Mask register (0-13)
address 00047 002F 10CC control word for
.. UNMK1
00010 000A Mainline return address
from CE routine 00048 0030 Mask register (14-23)
00011 0008 Level O interrupt address 00049 0031 |OCC control word for
00012 000C Level 1 Interrupt address UNMK2
00013 000D Level 2 inferrupt address 00050 0032 Mask levels 0-13
00014 000E Level 3 interrupt oddress 00051 0033 1OCC for levels 0-13
00015 000F Level 4 interrupt oddress 00052 0034 Mask levels 14-23
00016 0010 Level 5 interrupt address 00053 0035 10CC for levels 14-23
00017 0011 Level 6 interrupt address 00054 0036 Pseudo accumulator (WK4)
00018 0012 Level 7 interrupt address 00055 0037 Pseudo accumulator (WK5)
00019 0013 Level 8 interrupt address 00056 0038 | = time -sharing is in
progress;
00020 0014 Level 9 interrupt address 0 = not in progress
00021 0015 Level 10 interrupt address 00057 0039 Address of magnetic tape
sense control word
00022 0016 Level 11 interrupt address N
00058 003A 1 =ITC is in system
00023 0017 Level 12 interrupt address director;
0 =1{TC is not included
00024 0018 Level 13 interrupt address
00059 003B Non-zero indicates TASK is
00025 0019 Level 14 interrupt address in core
00026 001A Level 15 interrupt address 00060 003C Address of timer A sub-
routine
00027 001B Leve! 16 interrupt address
00061 003D Address of timer B sub-
00028 001C Level 17 interrupt address routine
00029 001D Level 18 interrupt oddress 00062 003E Program timer 1
00030 001E Level 19 interrupt address 00063 003F Timer 1 subprogram number
(1-32)
00031 001F Level 20 interrupt address
00064 0040 Timer 1 on-off branch
00032 0020 Level 21 interrupt address
00065 0041 Program timer 2
00033 0021 Level 22 interrupt address
00066 0042 Timer 2 subprogram number
00034 0022 Level 23 interrupt address (1-32)
00035 0023 1 = Loop on 1443 not ready 00067 0043 Timer 2 on-off branch
during nonprocess program;
0 =go to EAC 00068 0044 Program timer 3
00036 0024 L jical 1443-1 device table 00069 0045 Timer 3 subprogram number
address (1-32)
00037 0025 Logical 1443-2 device table 00070 0046 Timer 3 on-off
address branch
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Address Address L
Decimal Hexadecimal Description of Use Decimal Hexadecimal Description of Use
00071 0047 Program timer 4 00105 0069 Interrupt core load ending
address
00072 0048 Timer 4 subprogram number
(1-32) 00106 006A CALL CHAIN entry
00073 0049 Timer 4 on-off branch 00107 0068 System director ending
address
00074 004A Program timer 5
00108 006C Mask word out-of-core
00075 0048 Timer 5 subprogram number interrupts (0-13)
(1-32)
00109 006D Mask word for out-of-core
00076 004C Timer 5 on-off branch interrupts (14-23)
00077 004D Program timer 6 00110 006E System mask save area (0-13)
00078 004E Timer 6 subprogram number 00111 006F System mask save area (14-23)
(1-32)
00112 0070 1 = Al besic overlap feature
00079 004F Timer 6 on-off branch available
00080 0050 Program timer 7 00113 0071 1 = Al expander overlap
feature available
00081 0051 Timer 7 subprogram number
(1-32) 00114 0072 Entry address for 1/0 error
00082 0052 Timer 7 on-off branch 00115 0073 EAC error code
00083 0053 Program timer 8 00116 0074 Error information
00084 0054 Timer 8 subprogram number 00117 0075 Error information
(1-32)
00118 0076 Error information
00085 0055 Timer 8 on=-off branch
00119 0077 Error information
00086 0056 Program timer 9
00120 0078 Entry address of EAC
00087 0057 Timer 9 subprogram number
(1-32) 00121 0079 Address of queue table
00088 0058 Timer 9 on-off branch 00122 007A Maximum number of queve
entries
00089 0059 Timer-sharing timer
00123 0078 Number of interrupt levels
00090 005A Exit address of 1/O routines used (NULEV)
00091 0058 Time=sharing timer busy 00124 007C Entry address of disk
indicator routine
00092 005C Programmed clock 00125 0070 Entry address of list printer
routine
00093 005D Programmed clock
00126 007E Entry address of system printer
00094 005E Branch to ITC exit routine routine
00095 005F Constant: =50 00127 007F Constant: /0600
00096 0060 Constant: 3 00128 0080 Constant: /0500
00097 0061 PAUSE routine indicator 00129 0081 Constant: /F800
specifying that interrupt has
occurred 00130 0082 Constant: /OFF8
00098 0062 Entry oddress of 1/O test 00131 0083 Constant: /00FF
routine (IOTST)
00132 0084 Constant: /8000
00099 0063 1 = CARDN is in skeleton
00133 0085 Constant: /0001
00100 0064 Mask routine indicator:
= out-of-core interrupts are 00134 0086 Constant: /0002
masked
00135 0087 Constant: /0004
00101 0065 Address of CALL INTEX
processing routines 00136 0088 Constant: /0005
00102 0066 Beginning oddress of variable 00137 0089 Constant: /0007
core
: 00138 008A Constant: /OFFF
00103 0067 TV location (XR3)
00139 0088 Constant: /2000
00104 0068 Interrupt level work area
address (XR3) 00140 008C Constant: /0180

298



Address Address
Decimal Hexadecimal Description of Use Decimal Hexadecimal Description of Use
00141 008D Constant: 320 00171 00AB TSC indicator: 0 = Call
nonprocess monitor;
00142 008E CALL LINK entry address 1 = Call program from
008F Address of EAC disk d save area
00143 mess':;:° sk down 00172 00AC Entry point to TVSAV
00173 00AD Entry point to TVEXT
00144 0090 Constant: 321 X
00174 00AE Ending address of skeleton
00145 0091 Address of first word after 1/O area
ETV
00175 00AF Address of 1053 logical
00146 0092 Constant: /FF00 table
00147 0093 Constant: /F000 00176 00BO Address of message buffer
table
00148 0094 Constant: /FF87 00177 0081 Not used in an on-line system.
Under TASK, this is the start=
00149 0095 Not used ing address of the TASK core
00150 0096 Program timer busy indicator dump program.
00151 0097 Not used 00178 0082 Address of EAC constants
. 00179 00B3 Entry address of nonprocess
00152 0098 EL\:;)/ address to set timers monitor read.in routine
00153 0099 Entry point to EAC printer 00180 00B4 Disk FIO save area address
routine Non-disk FIO
on~disl save area
00154 009A Entry point to OZSAY o081 0085 address
. 00182 00B6 Entry point to EXIT
00155 0098 Entry point to QZEXT subroutine
00156 009C High Core ending address 00183 00B7 Address of me
ssage buffer
of INSKEL COMMON, plus 1 disk address
00157 009D eongth of skeleton 00184 0088 Entry for DISKN from ETV
00158 009€ Address of message buffer 00183 0089 Entry for TYPEN from ETV
drive code 00186 00BA Entry for PRNTN from ETV
00159 009F /O Error routine entry/ 00187 00BB Address of disk drive table
return address
00160 00A0 Program interrupt 1OCC 00188 00BC Address of logical drive 0
device table
(0-13)
00161 00A1 1OCC control word 00189 008D Add‘ress of logical drive 1
device table
00162 00A2 Program interrupt 10CC 00190 OOBE Address of logical drive 2
(14-23) A
device table
00163 00A3 10CC control word 00191 00BF Address of physical drive 0
device table
00164 00A4 TASK nonprocess monitor abort
indicator 00192 00Co Address of physical drive 1
device table
00165 00A5 EAC printer type code:
0=1053, 1 =1443 00193 00C1 Address of physical drive 2
device table
00166 00A% List printer type code:
0=1053, 1 = 1443 00194 00C2 Address of save area for
unformatted FIO
00167 00A7 System printer type code:
0=1053, 1= 1443 00195 00C3 Address of inskel ETV
00168 00A8 Core size minus | 00196 00C4 Address of variable ETV
00169 00A9 Address of 1442 entry in 00197 00C5 Special save indicator
interrupt branch table
00198 00Cé User time-sharing (TISHA)
00170 00AA Address of FORTRAN /0 for CALL VIAQ when Queue
table is empty.
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INDEX

Absolute loader function 13
TASK 187
operation 188
Absolute programs, sector break 128-130
A and B timers 43-45
ADC 191
Address protection 185
ATIPTN subroutine 75
AIRN subroutine 75
AISQN subroutine 75
Analog
input functions 206
input log listing 264-266
multiplexer 191
process I/O 191
to-digital converter (ADC) 191
Analog input basic (AIB) 137
Analog input basic with comparator (AIBC) 137
Analog input extended (AIE) 137
Analog input extended with comparator (AIEC) 137
Arithmetic and functional subroutines 10
Assemble and execute nonprocess program  80-81
Assembler
ASM 11, 74, 122
Call subroutines 181
Control cards 79, 181
implicit and explicit subroutines 169-170
TSX calls 294-296
Writing assembler language subroutines 181-184
Assembling programs 80-82
Assignment card restrictions 128
*ASSIGNMENT cards, function of 126-127
Assignment table (AT) and loader 122
Automatic mode, loader 188
Automatic time-sharing (VIAQ) 49

BACK 19-20

Back-up capability, EAC 60

Bootstrap for nonprocess supervisor 122
Buffering of messages 119-121

Buffer size, disk 120

Building TSX operating tables 124-125
BZ1-8 118

Calculating core size
skeleton 172
system director 132-133
TASK 120-121
CALL
BACK 19-20
CHAIN 18
CLEAR 41
CLOCK 46
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COUNT 46

DPART 31

ENDTS 48

EXIT 49

INTEX 30

LEVEL 49, 145

LINK 49

MASK 40

OPMON 59

QIFON 23-25

QUEUE 20-23

RESMK 40

RETURN 33

SAVMK 40

SETCL 45

SHARE 48

SPECL 18

TIMER 43

UNMK 40

UNQ 23

VIAQ 25, 49
Call COUNT subroutines 147
CALL subroutines 186

assembler 181

timer 165

type 179

user programs 187
Calling process core load externally
CAR 68
Card reproducing 107
CARDN subroutine 75, 166

Sup 72
*CCEND and dump 98
CDINS 118
CDW example 13
C.E. interrupt 139
C.E. level interrupt switch 70
CHAIN 18
Chaining technique 18-20
Channel address register (CAR) 68
Characteristics of interrupts 29
Checkpoint operation 197
CLEAR subroutine 41
Clock 46

real time 45-46

real time setup (SETCL) 45
Closed loop control 199
Coding, reentrant 6
Cold start

cards 121

CLST 9, 122, 151

EAC 70

logical number 109

106



off-line 111
on-line 107
program 9, 122
COLDS routines and time-sharing 198
Combination core load 215
COMMON
COMM 179
area 6-7, 76
area, INSKEL/interrupt/normal 6-7
communications area and NPM 71
INSKEL 75
LOCAL 99
Communications area
Disk 72
nonprocess 72
Communications linkages 101-102
Compile and execute nonprocess programs 82
Compile and store nonprocess programs 81-82
Compiler, FORTRAN 11, 74
Compiling programs 80-82
Components, system 7-11
COMSZ equate card 119, 161
Configuration, disk system 147-161
Console 200
interrupt 111-112
interrupt logic 113
CONTA 118
Contact sense 192
Continue, EAC 71
Control
Direct Digital (DDC) 195
Error Alert (EAC) 14
Interval Timer (ITC) 14, 133
Master Interrupt (MIC) 13, 33-39
Multi-level 16
Program Sequence (PSC) 14, 17-18
Programs 8-9
Record analyzer, monitor 72
Record Entry Table (CRENT) 175
Time-sharing (TSC) 14
Control cards
Assembler 181
*¥INCLD 173
sequence of system loader 124
Control cards, Monitor 77
assembler 79
DUP 78
FORTRAN 78
loader 77
nonprocess monitor 77-79
simulator 79
Conversion subroutines 10, 76
Copying process data, example of 99
Core
contents, Fixed Area 297-299
Dump, EAC 59
exchange method, time-sharing. 14
image formats 128
map, skeleton 178

off-line requirements 165
on-line (non time-sharing) requirements 165
on-line (time-sharing) requirements 164
storage factors 164
variable (VCORE) 8
Core load
area 82, 85, 101, 150, 160
area, delete 84-85
area, file-moving 99
area, loading 98
builder (CLB) 9, 122
combination 84
conceptofa S
deleting and replacing 82-88
file area, reserving 97-98
interrupt 84
link 84
linkages, changing 86
mainline and interrupt 31, 84
mainline queue tables 132
nonprocess 84
queue table 14
rebuild 176
Core Load Builder (CLB) 122
Core size
calculating skeleton 172
skeleton. 164-171
system director 132-133
COUNT subroutine 46, 147, 166, 197
NITP1/NITP2 147
Counters, update EAC error 60
CRDMP Relocatable Dump to Cards program 123
CRENT 175
Cycle steal 192
DAC 192
DACS 9, 191
analog process I/O 191-192
applications 193
digital process I/O 192
DAOP subroutine 75
Data
channels and masking 29
entry dials 202
format 187
manipulation 97-99
sheets, program 210-220
Data acquisition and process control system (DACS) 9, 191
Data files 84
deleting/replacing 82-88
dump from core load 98
DCOM 72, 122
entries 125
sup 72
DDC 195, 199
Debugging
core loads 87
process programs 112
simulator 87-96
system 203

Index
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*DEDIT control card 127
parameters 127
*DEFINE CONFG 151-156, 164
control card 151
*DEFINE PAKDK (DUP) 150
operation 107
*DEFINE REMOV 150
*DELETE 82
Delete mainline 84-85
combination core loads 84-85
interrupt core loads 84-85
Deleting
core loads 82-88
data files 82-88
programs 82-88
Deleting from queue (UNQ) 23
Dependence, time 15
Design considerations, system 115-143
Devices with no interrupt 127
DICMP subroutine 75
DIEXP subroutine 76
Digital
control, direct 195
data display 202
input switches 202
process I/O 192
to-Analog Converter (DAC) 192
DINP subroutine 76
Direct digital control (DDC) 195, 199
Director, system 8, 130-143
Disk
areas, assignment 159
buffer size 120
cartridge initialization 157-159
cartridges, changing of 148
configuration examples 154-156
drives and logical number 109
edit phase 128
file organization, example 205
hardware 148
layout 149-151
layout editing 125
map for system programs 122
organization 148-151
sector distribution 159
storage 159-161
system configuration 147-161
units conversion 148
utility program (DUP) 10-11, 74, 122
Disk Communications Area (DCOM) 72, 122
DISKN subroutine 3, 75, 166
EDP relation 70
DLABL
disk initialization 158
DWRAD, TDWA 159
functions of 159
LET/FLET 158
DMPAN Dump analysis program 123
DMPA1 Dump analysis program 123
DMPA2 Dump analysis program 123
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DPART routine 31
DP and process I/O subroutines 10, 166
Dummy interrupt core load 111
Dump
core storage 59
EAC 134
from relocatable area 98-99
from user area 98-99
LET/FLET table 107
*DUMP and *DUMPDATA 98
function of DUP 59
Dumping from core load 98
*DUMPLET
LET/FLET 107
listing 235, 267, 278
use of 84
DUP 10, 11, 74, 122
control cards 78
facilities 11
ICLT 175
sectors on system cartridge 74
// DUP control record 74
DWRAD
disk initialization 157
functions of 157-158
TDWA, DLABL comparison 159

EAC 14, 59-71
dump 134
error action 68-71
error codes 61
features of 59-60
on-line recovery 62-67
printer 199
program breakdown 60-68
system director 131

EBPA 102
EBT and ETV 163
LIBF 164
ECO 192
ECPT2 118
Edit phase, disk 128
Editing and LET/FLET, DCOM 125
Editing disk layout 125
EDP 151
DISKN relation 70
Electronic contact operate (ECO) 192
//END card and SUP 72
//END OF ALL JOBS card 25, 26
VIAQ 49
ENDTS 48-49

Entry to MIC 33-37
EPDM 150

Entry to SUP 73

EPSV 150

Equate cards and system director 131
TASK 117-119

Error
action, EAC 68-71
alert Control (EAC) 14, 59-71



codes, EAC 61
condition, servicing 4
counters, updating 60
decision subroutines 68, 70
disk program (EDP) 68
Dump Area (EDPM) 150
procedures, I/O 198
sample 197
programs 123
programs (EDP) 151
save area (EPSV) 150
subroutine, unused 60
ETV 162, 175
EBT 163
example 163
LIBF 162
PNT 163
Event sequence 15
Examples
Nonprocess Monitor 79-114
Execute highest priority core load (VIAQ)
Execute nonprocess
from core load area 82
from temporary area 80-81
Executive programs, functions of 12-114
EXIT 49
Exit
EAC 68
from MIC 37-39
procedures from interrupt 33
through interrupt level 71
Explicit subroutines 166
External calling of process core load 106
External interrupt level 134

FADD subroutine 143
Features, EAC 59-60
File area, reserving core load 97-98
File protection 149
*FILES control record 97
Fixed area 161
core contents 297-299
I0CC 145
FLET 82
definition of 122
entries 109
table dump 107
tables 122
FLIP 10, 101
FOR 11, 74, 123
FORTRAN
compiler (FOR) 11, 74, 123
control cards 78
DPI/O 166
files, sample use 206

implicit and explicit subroutines 167-168

I/O save area 150, 160

I/O subroutines 10

1/0O table, example 163
sectors on system cartridge 74

Function buttons 202

Functional simulate-class subroutines 76
Functions of executive programs 12-114
Functions of system director 133-135

General TSX subroutines 76
Guard interrupt core load 111

Handling of interrupts 27-41
Hardware timers 43-45
HOLL 102

IAC
code example 126
code and I/O interrupt 182
codes and *ASSIGNMENT cards 126
codes and LUN 127
IBT 39
example 163
IC1 176, 179
ICLT 14, 35, 84, 144
core load rebuild 176
IST 31
map 179
map interpretation 177
NIL card and DUP 175
PISW 143
ICNT indicator in INSKEL COMMON 50
ILSW 30, 126
assignment 136
bits and *ASSIGNMENT cards 126
interrupt level 35
PISW 143
Implementation of LOCALs 99-102
Implicit subroutines 166
*INCLD control card
core load rebuild 176
use of 173
In-core, EAC 68
In-core interrupt (ICI) 176, 179
Index registers and MIC 34
Initiating nonprocess monitor operation 109-110
Initiating time-sharing 48-50
Insert into queue (QUEUE) 20
INSK 179
INSKEL
call COUNT 210, 211, 213, 224-225, 228-229, 234
call TIMER 210, 227
COMMON 4, 50, 179, 203
interrupt subroutines 210-214, 225, 228, 229, 233
INSV 150
Internal interrupt level 134
Internal machine error, causes 68
Interprogram communication 7
Interrupt 7, 27-29
action of MIC 36
assignment restrictions 137
Branch Table (IBT) 35, 39
characteristics of 29
Control, Master (MIC) 13, 33-39

Index
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core load 31-32, 215-218, 257-264
core load, delete 84-85
Core Load Table (ICLT) 14
exit (INTEX) 33
handling of 4, 27-41, 71
initiation of 15-16
/0 27, 39
levels 28, 135, 185
levels exit 71
levels masking 29
levels, out-of-core 146
level and PISW group number 144
level, sensed by ILSW 35
masking 39-40, 186
per level 137
periodic 14
philosophy 7, 27-29
priority 135
procedures 33
programs, Mainline/Skeleton 30
*RCORD card 42
recording 41-42
restrictions 40, 71
routine exit (DPART) 33
routines, Mainline/Skeleton 30
Save Area (INSV) 37, 150
servicing subroutines (ISS) 30, 41, 42, 144
Status Table (IST) 31, 35
structure 7
use of console 111-112
Interval timer control (ITC) 14, 133
Interval timers, use of 42-47
INTEX 30
INTK1, INTK2 117, 118
Input/Output (1/0)
analog process 191
associated conversion subroutines 166
device subroutines 30
digital process 192
error procedures 198
interrupts 27, 39
simulator subroutines 75
skeleton 12-13, 161
subroutines 182
unit table (IOUT) and loader 122
unit table (IOUT) and LUN 125
IOCC locations in Fixed Area 145
1SS subroutine 144, 176
example of 183-184
I/O subroutine 182
IST 31, 35
ICLT 31
ITC 14
functions of 42
system director 131

JOB  79-80

//JOB card and DCOM 72
SUP 72
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Job deck 79-80
JTEST indicator in INSKEL COMMON 46
Keyboard Request, see INTK1,2 117, 118
Language translators 11
LD(I) subroutine and timers 44,45
LET 74, 80, 82
entries 109
/FLET and DLABL 158, 159
/FLET entries 109, 125
table dump 107
tables 122
use of - 81-82
Level
interrupt 134
interrupts per 137
interrupt switch 70
LEVEL subroutine 10, 49, 145
Level work areas 14, 137, 185
fixed section 139
layout 138
overlay section 138, 140-143
LIBF 101, 179
FLIP, LPT, VTV 101
subroutines 182, 186

user programs 187

Library Function Subroutines (LIBF) 101, 179, 182, 186, 187

Library, subroutine 123
LINK 49
Linkages, changing core load 86
Linkages, communication 101-102
LINS parameter 165
Loader
control cards 77
‘operation 123-125
system 9, 122
Loading
into core load area 98
into NPWS 99
nonprocess system 123-124
Load Monitor function 13
LOCAL
calls 101
COMMON 99
definition of S
implementation of 99-102
restrictions on use of 102
subprograms 5
uses of 102-103

Location Equivalence Table (LET) 74, 80-82, 107, 109, 110, 122,

125, 158-159
Log description, sample program 206
Logical number and disk drives 109
LPT (Local Parameter Table) 101
LSKEL parameter 164
LSKEL and VCORE 164
LUN

IAC codes 127

IoUT 125



maximum LUN on TSX 126
number assignment change 128
numbers and *ASSIGNMENT card 126

Machine features 1-2
Machine Timers: A, B, C 14
MAGT subroutine 75
Mainline Core Load 31, 213, 217
debugging with 112
listing of 238-247, 250-257
queue table 14, 132
Mainline process, delete 84-85
Mainline segmentation 22
Manipulation, data 97-99
Manual mode, loader 188
MASK subroutine 10, 39
Masking and data channels 29
Masking interrupt levels 29
Masking interrupts 39-40, 186
Master Branch Table (MBT) 125
Master Communications Area and Skeleton Common 175
Master Communications Words (MCW) 175
Master Interrupt Control (MIC) 13, 33-39, 131, 144, 185
MBT (Master Branch Table) 175
MBT and SKIBT 164
MCwW 175
MESS 150
MESS and DEFINE CONFG 153
Message
buffer (MESS) 150
buffer area 160
buffer size, change 128
buffering 119-121
unit size 119
Method of operation, SUP 72-73
MIC 13, 33-39, 185
entry to 33-37
exit from 37-39
index registers 34
interrupt action 36
maximum number of serviced interrupts 39
NB card 33
sensing of ILSW/PISW 144
system director 131
Minimum system requirements 1-2
Miscellaneous subroutines 10
Modes of operation (of TSX) 3
Monitor
control cards 77
control record analyzer 72
Nonprocess (NPM) 71-114
Operations 42, 59, 134
Process 4
Monitoring, Process 4
Moving files in core load area 99
Multi-drive TSX on-line system 156
Multi-interrupt priority 28-29
Multi-level control 16
Multi-level programming 7

Multi-process control 17

NIL cards and ICLT 175
NIL labels 143
NOBUF 118
NOCYL 118
Non-interrupt devices 127
Nonprocess
Communications Area 72
compile, store 80-82
core load 84, 85, 219-220, 268-277
core load listing 268-277
execute 80-82
Monitor (NPM) 25, 71-114
Monitor control cards 77-79
Monitor debugging 112
Monitor examples 79-114
Monitor injtiating operation 109-110
Monitor utility functions 107-114
program debugging 87
programs 80
save area (NPSV) 150
supervisor (SUP) 9, 72-73, 122
supervisor bootstrap 122
system 121-130
system loading 123-124
working storage (NPWS) 98-99
*NONPROCESS PROGRAM control card 81
Non-synchronous periodic scheduling 26

NORSP, System Director Equate card 132, 134
NPM 71

operation initiation 110
SHARE, VIAQ 110
NPSV 150
NPWS 98, 150, 159
NULEV 135
ICLLL/ICLL2 cards 146
NUMBE 1i8
Number of interrupt levels 135

Object core size, change 128
Off-line
cold start 111
execution of user program 187
mode 3
skeleton rebuild 175
SYSGEN 116
OG/SC 194
ONLIN 119
On-line
core load rebuilding 85-86
EAC error codes 61
mode 3
output, sample system 208
process output listing, sample system 280-290
SYSGEN 115
system, multi-drive 156
Operations Monitor 42, 59, 134
time interval 59
Operator Guide Control 200
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Operator Guide/Supervisory Control OG/SC
OPMON 59

Out-of-core interrupt levels 146
Overview of TSX system 1-11

Packing user area 107
PAPTN subroutine 75
Parameters, *DEDIT control card 127
Patch Area (PTCH) 162, 179
Periodic program scheduler 197
Periodic scheduling, non-synchronous 26
Phase, Disk Edit 128
Philosophy, interrupt 27-29
Physical disk and logical number 109
PISW 30
assignment, combination of 145
ILSW 143
indicators 143
restrictions of use 144-146
sensing of interrupt 35
PLOTX subroutine 75
PNT 84, 162
ETV 163
Preparing dummy interrupt core loads 111
PRICS 118, 166
Primary (Interrupt) Time Base 44, 133
Printers, 1053/1816 14
Priority
assignments 29
interrupt 135
interrupt levels 28
multi-interrupt 28-29
techniques 20-25
PRNTN subroutine 3, 75, 166
Process
control 191
core load 86, 106
interrupt 32, 92, 144, 145
Interrupt Status Word (PISW) 143
Monitoring 4
program, definition of 80
program debugging 87
Save Area (PRSV) 151
Simulator 200-202
work storage (PRWS) 150
Processing programs 9-11
Program
breakdown, EAC 60-68
cold start 9
compiling 80-82
control 8-9
data sheets 210-220
disk utility (DUP) 10, 11, 74
dump from core load area 98
interrupt, included with mainline 30
name table (PNT) 84
process and nonprocess 80
processing 9-11
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scheduler, periodic 197
scheduling 14-26
sequence 15
Sequence Control (PSC) 14, 17-18
service 9-10
simulator 75-77
skeleton interrupt 30
user written 4
Programmed interrupts 145
Programmed timers 46
Programming, multi-level 7
reentrant coding 185-187
techniques 181-290
Protecting addresses 185
PRSV 151
PRWS 150
PSC 14, 17-18, 162
System Director 131
PTCH 179

QIFON 23-25

use of 24
Queue

core load on indicator (QIFON) 23

definition of 14

subroutine 20-23

table, core load 14

table, mainline core load 132
Queueing statements, use of 21
Queueing techniques 20-25

Read-and-transfer function 206
Real-time

clock 14, 45-46, 71

clock setup (SETCL) 46

subroutines 10

systems 191
Rebuilding FLET 128
Rebuilding process core loads 87
*RCORD and LOCALs 103
*RCORD card and interrupts 42
Recording interrupts 41-42
Recovery procedures, EAC 62-67
Recursive entry to programs 14

Reentrant
coding 6, 185-187
control 185

program, MIC 13

subroutine work level requirements 140-142

Reload, EAC 71
Relocatable
Area 81-82, 98-99
program area 159
program, replace 85
programs 82-88
subroutine area 107
Relocation, TSX components 175
Repacking relocatable subroutine area 107



Replacing relocatable programs, coreloads, and data files
Reproducing cards 107
Reserving core load file area 97-98
RESMK 39
Response time 165
mainline interrupt 7
Restrictions
assignment card 128
interrupt assignment 137
LOCAL 101
Simulator 77
Restart, EAC 71
RETURN 33
Return saved mainline (CALL BACK) 19
RPQ devices 30
Rules governing interrupts 42
Sample system, TSX 195
SAVMK 39
Scheduling
periodic, non-synchronous 26
program 14-26
system 17
Secondary Time Base (CBASE) 133, 134
Sector break records for Absolute Programs 128-130
Sector, definition of 148
numbering 148
Segmenting mainlines 22
Selectable time-sharing (SHARE) 48
Selective Dump Word 70, 297
Selective replacement of PNT 86
*SEQCH function 86
Sequence checking 18
Sequence Control, Program (PSC) 14, 17-18
Sequence technique 18-20
Service programs 9-10
Servicing error conditions 4
interrupts 41
subroutines 30-32
SETCL subroutine 45
Setpoint station movement indicators 202
SFIO 175
SHARE and NPM initiation 110
SHARE subroutine 48
//SIM control record 75
SIM subroutine 123
Simulator (SIM) 11, 123
control cards 79
core load debugging 87
debugging 75, 87-96
functional simulate subroutines 76
hardware requirements 75
program 75
restrictions 77
TASK 87
termination subroutines 76
*SIMULCI and SUP 72
*SIMULCI control record 75
SKA 175
SKEL 151
SKEL core map 236-238

Skeleton
Area (SKEL) 151
build function 13
build prerequisites 173
build process 173-180
build supervisor phase (SKA) 175
builder 9, 13, 123, 161, 173-180
COMMON 161
core map interpretation 178
core size 164-171, 172
executive, role of 3-4
FORTRAN I/O table (SFIO) 175
interrupt branch table (SKIBT) 164
interrupt programs 30
1/0 3, 12-13, 161
rebuild, on-line 175
rebuilt core map 178
subroutine map (SK-SUB) 125
subroutine name table 175
subroutines 125, 164
Supervisor 72
table building 175
SKIBT and MBT 164
SKSUB 125, 175
Special Save Area (SPSV) 151
SPECL subroutine 18
SPSV 151
*START SIMULA TION control card 87
Statements not used in error subroutines 60
*STORECI and SUP 72
*STOREDATA function 84
*STOREMD operation 85
Subprograms, LOCAL 5
Subroutines
arithmetic 10, 76
Assembler implicit and explicit 169-170
assignment, interrupt 7
conversion 10, 76
DP and process I/O 10
FORTRAN implicit and explicit 167-168
FORTRAN [/O 10
function 10
general TSX 76
in skeleton 164
1/0 device 30
library 9, 10, 123
miscellaneous 10
servicing 30-32
simulator 75-76
user-error 59-60
user-written 76, 162
SupP 72, 122
functions 72
sectors on system cartridge 72
Supervisor, Nonprocess 9, 72-73
skeleton 72
SYSGEN 115-117
listing, sample system 221-279
overview 116
steps, sample system 206-208
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TASK 116, 122 Time Bases

System interrupt 45
area allocation 153 primary 45, 133
components 7-11 secondary 134
concepts of TSX 3-7 timers, hardware 43-45
configuration versatility 5 Time dependence 15
design 196 Timer 45, 71
design considerations 115-143 A, B, and C 14, 43-45, 71
documentation 203 comparison of 48
flowchart, sample system 203-204 core location of 43
requirements, minimum 1 interval control program 14
System director 4, 8, 13-71, 123, 130-143, 162 programmed 46, 71
equate cards 131 time bases 43
functions of 133-135 use of 42-47, 71
size of 131-133 Time-shared NPM operation 114
work areas 131 Time-sharing 4, 134
System loader 9, 122, 123-125, 221-223 Automatic Method 49
listing, sample system 221-223 COLDS, sample system 198
operation 123-125 control (TSC) 14
System skeleton 12, 160, 161-180 initiating 48-50
area 160 optimum 200
constitution of 161-164 selectable 48
layout at build time 174 use of 47-50
modify on-line 175 T™IC 13
rebuilding of 175 Transducers 191
Translators, language 11
Tables, LET/FLET 122 TRPRT subroutine 10
Table of variables, sample system 205 TSC 14, 25
TASK (Temporary Assembled Skeleton) 8, 12-13, 115, 123 system director 131
absolute loader 187 TSX
absolute program, example 189-190 CALL statements 292-293
conversion routines 13 component relocation 175
core size calculation 120-121 operating tables 124
director 13 sample system 195
disk write address (TDWA) 157 subroutine library 9-10
EBPRT 13 system composition and capabilities 291
equate cards 117-119 TYPEN subroutine 3, 75
Error Alert Control (TEAC) 13 /WRTYN 166
functions 8
HOLEB 13 UNMK 39
initialization 175 UNQ 23
master interrupt control (TMIC) 13 Update error counters 60
program set 13 User
simulator 87 area 85, 98-99, 107
Skeleton Builder 161 disk area 149
System Skeleton 12 error subroutine 59-60
utilities 13 programs under TASK absolute loader 187-190
TBASE 49 subroutine listing 230-233, 247-250
TDWA subroutines 162, 211-213, 230-233, 247-250
DWRAD, DLABL comparison 159 writing assembler language subroutines 181
use of 149, 157 written programs 4
TEAC 13 Utilities, stand-alone 123
Techniques Utility functions, nonprocess monitor (general) 107-114
sequence or chaining 18-20 Utility Program, Disk (DUP) 74
queueing and priority 20-25 UT7A Relocatable Dump program 123
TEMP 82 Variable core 8
Temporary area 80-81 Variable Transfer Vector (VTV) 101
Termination-class (simulator) subroutines 76 Versatility, System S
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ViAQ 25, 49 Work level

//END OF ALL JOBS card 49 reentrant subroutines 140-143

NPM initiation 110 requirements 140-143

use of 25 sections 138
Voltage sense 192 Writing User Assembler subroutines 181-184
VTV 101, 163 WRYTN subroutine 75
Work areas, level 14, 137 //XEQ card and SUP 72
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