COMMUNICATIONS PROCESSOR
LOADING STUDIES
MCC-H CCATS
UNIVAC 494 Algorithm

April 10, 1967

. Prepared for
National Aeronautics and Space Administration
on behalf of Bellcomm, Inc.
by
Bell Telephone Laboratories, Inc.

Bt ot L AT SRR G AP L B W

- e




BELL TELEPHONE LABORATORIES
‘ INCORPORATED

suBJECT: Communications Processor - DATE: April 10, 1967
Loading Studies - CCATS at MCC-H - _
UNIVAC 494 Algorithm - Case 20063 FROM: R. M. Marella

‘ : | R MF7-4262-3

ABSTRACT

.‘ . This is one of a series of memoranda giving
supporting information on the Communications Processor
loading studies for the MCC-H installation operating under
CCATS. This memorandum describes the algorithmic model of
the Communications Processor system employing UNIVAC 494 |
computers. The algorithm‘will be used to determine the
capabilities and limitations of the Communications Processor
in an Apollo mission environment.

. The algérithm structure embodies the loglc necessary
to define thé operation of the many synchronoﬁs and asyn-
chronous functions performed by the multi-asynchronous CCATS
hardwgre/software configuration. The structure has been
designed to be independent of changes 1in data format, line

‘ speed, priority assignment, program operation, etc. Such
variables define the total system environment and are among
the required input data for the computation of system capabilities.

The algorithm may be used to determine the
‘ Communications Processor's performance with respect to

character transfer, processing (with special emphasis on

interrupt processing), and storage.  NASA Offices and Research Centers
only - s
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1.0 Introduction

The UNIVAC 494 Algorithm is an algorithmic model

of the UNIVAC 494 Communications Processor (CP) system used

in the Communications, Command, and Telemetry System (CCATS)

at MCC-H. The algorithm will be used to determine the capa-
bilities and limitations of the UNIVAC 494 Communications
Processor in an Apollo mission environment.

The algorithm structure embodies the logic necessary
to define the operation of thé many synchronous and asynchronous
functions performed by the multi-asynchronous CCATS hardware/
software.configuration. The structure has been designed to
be iﬁdependent of changes in data format, line speed, priority
assignment, program operation, ete. Such variables define the
total system environment and are among the required input data

for the computation of the CP system capabilities.

*
This document supersedes MF6-4332-21, August 9, 1966.



The algorithm may be used to determine the commu-
nications processor's performance with respect to character
transfer, processing (with special emphasis on interrupt
processing), and storage.

2.0 The UNIVAC 494 Algorithm

The UNIVAC 494 Algorithm computes the required pa-
rameter values which are necessary to define the operation of
the communications processor under a given CCATS loading. To
produce accurate results, the total hardware/software envi-
ronment of the system must be specified as an input to the
structure. The specification of the hardware environment
(1ine speed, channel asslgnment, data frame length, etc.)
may be accomplished rather easily. The specification of
the software environment 1s somewhat more difficult.

A true specification of the software environment
requires that we know every computer instruction traversed
by the program, together with the value of relevant bilasing
parameters (e.g., the contents of each control register) and
the data necessary to choose paths at decision points. This
task has been simplified by defining irreducible program seg-
ments whose content, length, nominal execution time, etec.,
are specified both by program coding and our a priori knowl-
edge of the system environment (e.g., we "know" that a par-

ticular data frame contains a telemetry summary message by
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virtue of having specified this fact in our input data). If
we are unable to use the actual program coding, we may spec-
ify the information flow in terms of irreducible segments
composed of "average instructions," whose duration, priority,
and decision points have been estimated from the required
processing task.

The algorithm is shown in Appendix A, Figure Al
through A20.* Figure 1 1s a block diagram of the algorithm,
divided into six sections: 1Initialization, I/0 Hardware
Model, Processing Model, Channel Operation Model, Peripheral
Device Models, and Decision Time Model. These are discussed
below. Note that the operational flcw through the algorithm
1s left to right and top to bottom. The results produced by
the algorithm pertain to character transfer, processing, and
storage. Events are identified in space (Which channel and
device caused the event?), time (When did the event occur?)
and context (What data frame and processing segment is asso-
clated with the event?). The algorithm computes the time of
occurrence of system response to input stimuli (data requests
and interrupts) and to internal stimuli (processing events),

identifying both significant time parameters and the portion

*
The index for Appendix A appears on page 21,




of the system resource which has been used or 1s in use at a
point in time. From the time performance of the system, the
delay and/or loss incurred by each data character and frame

due to transfer, processing, or storage can be determined.

2.1 Initialization

The initialization of the algorithm sets values for
all input data of the desired system environment as well as
all internal variables of the model so that proper initial
conditions exist.

2.2 Input/Output Hardware Model

Within the I/0 section of the UNIVAC 494, there
rupts and data transfer requests. Separate scan cycles are
used to evaluate these priority 1lists. The I/0O Hardware
Model contains the logic to specify the interrupt scan and
data scan operations, as well as the choice of the next ac-
tion performed by the computer. The overall priority for
the actual computer action 1s as follows:

(1) 1if a data transfer request has been selected for
service by a data scan, perform this transfer next;

(2) 1if no data transfer requests have been selected for
service by a data scan, if an interrupt has been
selected for service by an interrupt scan, and if

interrupts are allowed to occur, interrupt the
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program being executed and take the next instruc-
tion from the appropriate interrupt memory
location;

(3) if no data transfer requests or allowable inter-
rupts have been selected for service, then continue
with the program belng executed and perform the next
subinstruction in the instruction stream.

The algorithm computes the time values for the ini-
tiation of each data and interrupt scan. At the appropriate
scan time, the algorithm logic is exercised to perform the

scan operation and generate information as to the result (the

If a data transfer request exists and was detected by the

data scan, the time values for completion of the data trans-
fer and initiation of the next data scan are generated. If

no data transfer request exists or none was detected by the
data scan, the time value for the initiation of the next pro-
gram subinstruction is generated and the processing Model se-
lects the next subinstruction to be executed. If an interrupt
exists and was detected by the interrupt scan, the Processing
Model replaces its current processing chain with that pertain-
ing to the interrupt. No further interrupt scan operation
will occur until the interrupt lockout is released by the

Processing Model at some future point in time.



2.3 Processing Model

The Processing Model breaks the processing per-
formed by the UNIVAC 494 into predefined processing entities
called a segments. For ease of computation, each a segment
is composed of a series of B segments and the number of times
each P segment 1s to be executed. The B segment is a list of
sublnstructions defining an instruction sequence. Each sub-
instruction has associated with it a function tag which de-
fines any action required by the algorithm.

The o segment 1s a list of B segments and the num-
ber of times each is to be executed. Each a segment operates
at a single priority level and is a predetermined processing
entity with all branching removed. The priority levels used
are identical with those used within the UNIVAC 494. (One
additional level has been defined for operation with a hard-
ware interrupt lockout). To define the processing flow path
for data frames and a segments, an A segment is used. The A
segment is a list of a segments and the additional variables
necessary to produce the correct flow path through them.
There are two types of A segments, worker and executive/
switcher. (The type of A segment used to model UNIVAC 494
processing is not correlated with the names worker and
executive/switcher. 1In general, a "worker" program would

use a worker A segment; an executlve program would use
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elther a worker A segment or an executive/switcher A segment;
a switcher program would use an executive/switcher A segment.

Each worker A segment specifies the chain of proc-
essing to be executed for a specific type of data frame. (The
processing chaln is initiated by predefining the A segment
used for each input data frame and associating the name of
the A segment with the data frame). Throughout the process-
ing, each o segment must have associated with it the data
frame information defining the particular data frame being
processed.

The processing chain defined by a worker A segment
recognizes three
the information flow path. These are a jump, a return Jump,
and an executive return. The jump causes the algorithm to
replace the current a segment and A segment with those spec-
fled in the worker A segment. The return jump causes the
algorithm to replace the current a segment and A segment
wlth those specified in the worker A segment, returning to
the current o segment at the completion of the new one. An
executive return causes the algorithm to replace its current
A segment with an executive/switcher A segment. At some
later time the executive/switcher A segment returns to the

worker A segment initiating it (which is now its predecessor).
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Each executive/switcher A segment deflines the flow
path to be taken in the case of a yes or a no answer to a
specific directed question. The new flow path information
contains the identitfy of the question to be asked in proceed-
ing to the next entry in the executive/switcher A segment.
The questions which have been defined are queue related.
Processing queue entries contain information defining the
a segment to be executed, the o segment which is ifs prede-
cessor in the processing flow path, and the data frame being
processed. Queues have been gathered into queue groups.
Queue groups have been gathered into queue super groups.

Each has an entry counter and a busy indicator. The di-
rected questions can determine if the queue (queue group,
queue super group) exists, has entries, or is busy. (The

busy indicator is used to prevent immediate processing when

an executlive return requests action by a busy 1/0 handler.)
One additional directed question determines the suspendability
of the predecessor a segment.

Additional function tags are defined to perform the
required I/0 actions (such as reinitiating an input channel
after a monitor interrupt), as well as housekeeping opera-
tions required only by the algorithm.

2.4 Channel Operation Model

The UNIVAC 494 has two types of I/0 channels, nor-

mal (fast) and compatible (slow). The maximum normal channel
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transfer rate is identical to the maximum UNIVAC 494 trans-
fer rate. The maximum compatible channel transfer rate is
less than the computer rate, compatible channels being used
with older, slower peripheral devices. Channels are grouped
according to type, with each type of channel group requiring
a different model.

Each data transfer alters the basic priority struc-
ture of the succeeding data scan. (This is required by tim-
ing considerations and the desire to prevent seizure of I/0
capablility by either input or output.) The Channel Operation
Model specifies a mask time for each I/0 channel group (i.e.,
a data request will not be honored until the mask time for
its channel group has been exceeded). This mask time effec-
tively alters the priority structure of the succeeding data
scans, corresponding to the lockout time imposed by the I/0
section of the computer. Each input and output channel may
be individually inactivated by a monitor interrupt in the
Peripheral Device Model and reactivated by the Processing
Model.

2.5 Peripheral Device Models

The peripherals which have been modeled include
fhree communications peripherals, four standard peripherals,
and two clocks. Each peripheral consists of a control unit

and one or more devices. Where the computer is able to
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converse With a single device for a full data frame, an
Internally Specified Index (ISI) mode 1is used with 30-bit
transfers. Where the computer must interleave characters
from several devices, an Externally Specified Index (ESI)
mode is used with 15-bit transfers (the remainder of the
30-bit computer word is used to identify the device). Where
the control unit operates with a number of devices (communi-
cations peripherals), the control unit selects a device for
service according to a set of priority rules. While a large
number of devices may desire to converse with the computer,
only -a single request is presented by the control unit to
the computer I1I/0 channel.

BEach peripheral model, upon completion of a data
transfer operation, calculates the portion of transfer capa-
bility used and generates the next data transfer request. If
the end of a data frame 1s reached, the appropriate interrupt
1s generated. New data frames are selected from the data
frame queue maintained for each peripheral device. The se-
lection of a request for service by the control unit is per-
formed at a later time by the portion of the model which
incorporates the priority scheme of the control unit.

2.5.1 Communications Peripherals

The communications peripherals are as follows:
1. a Standard Communication Subsystem (SCS) Channel,

consisting of a Multiplexer control unit and
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Communication Line Terminal (CLT) peripheral
devices operating in ESI mode;

2. a Scanner Selector (S/S) Channel, consisting of a
Scanner Selector control unit and 494/7094 adapter
peripheral devices operating in ESI mode;

3. a Polynomial Buffer Terminal (PBT) Channel, consist-
ing of a Scanner Selector control unit and Polynomial
Buffer Terminal peripheral devices operating in ISI
mode.

2.5.1.1 S8CS Channel

The SCS Channel control unit uses a matrix selection
scheme, examining all service requests simultaneously (data
transfer or interrupt) and performing its selection by strict
numerical priority. The CLT may be either input or output,
Low Speed (LS), High Speed (HS), or Wide Band (WB).

LS CLT's have a single character assembly register
and operate with asynchronous teletype equipment.

HS CLT's have both a single character assembly reg-
ister and a queuing register. They operate with synchronous
data sets in the 2.4 kb/sec. range, with framing provided by
a data set control line.

WB CLT's are identical with HS CLT's, except for
operation at 40.8 kb/sec. Framing is provided by recognition

of sync characters for all data frames. At the completion
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of a data frame, the central processor's worker program must
send an external function command to the CLT to allow sync
character recognition.

Note that input is an uncontrolled interface, while
output is controlled by an external function command to the
CLT to request output data.

2.5.1.2 38/S Channel

The S/S Channel control unit operates in a round-
robin polling fashion. Each 494/7094 adapter is a full duplex
device with an internal request selection priority scheme. The

4ol /7094 adapter operates with a controlled 40.8 kb/sec. fa-

211ity. TFailure to service a data transfer request within
i1ts specified 1imit causes delay rather than data loss, since
a gap 1s 1lnserted in the blt stream by the control line.

Note that input 1is a controlled interface, since
the central processor must activate a Ready-To-Receive (RTR)
control line before input will commence. However, failure
to activate the RTR line within 10 ms will cause the RTCC to
throw data away. Output is controlled as in the SCS Channel.

2.5.1.3 PBT Channel

The PBT Channel control unit is similar to the S/S
Channel control unit in its polling operation. However, once
a PBT has been selected, an entire block of data is trans-

ferred. Each PBT contains two block (600-bit) registers for
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each transmission direction. These buffers are emptied or
filled by twenty successive 30-bit transfers plus an interrupt.

Note that input is an uncontrolled interface, while
output is controlled as in the SCS Channel.

2.5.2 Standard Peripherals

The standard peripherals are as follows:

1. an FHB880 Magnetic Drum Subsystem (FH880) Channel,
consisting of a control unit and an FH880 drum
operating in an ISI mode;

2. a IIIC Magnetic Tape Subsystem (IIIC) Channel, con-
sisting of a control unit and several IIIC tape
units operating in an ISI mode.

3. a 1004 Card Processor Subsystem (1004) Channel,
consisting of an interface adapter and a 1004
card processor operating in an ISI mode;

4., a U494 Operator's Console Subsystem {CONSOLE) Chan-
nel, consisting of a 494 operator's console operat-
ing in an ISI mode.

2.5.2.1 FH880 Channel

The- FH880 Channel control unit performs buffering,
character assembly/disassembly, and control functions for
FHB880 drums. Both input and output are contrclled by the
central processor. Note that failure to service a data trans-
fer request within its specified limit causes a drum skip and

a 34 ms gap is inserted in the data transfer request stream.
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2.5.2.2 1IIC Channel

The IIIC Channel control unit performs buffering,
character assembly/disassembly, and control functions for
ITIC tape units. Both input and output are controlled by
the central processor. Note that failure to service a data
transfer request within its specified limit causes an error
interrupt and an attempt to read or write the data frame be-
gins agaln after a large delay to backspace and erase the
tape.
2.5.2.3 1004 Channel

The 1004 Channel interface adapter performs elec-
trical interface functions {or the 1004 card proccsscor. Roth
input and output are controlled by the central processor.
Note that this simplified model does not include any external
function command other than input or output and that the in-
terval between data requests if fixed.

2.5.2.4 CONSOLE Channel

Both input and output are controlled by the central
processor (input by the interlock of the console keyboard).
Note that this simplified model does not include any provi-
sion for keyboard initiated external interrupts and that the

interval between data requests is fixed.
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2.5.3 Clocks
The clocks are as follows:

1. a Real Time Clock (RCLOK) Channel, consisting of
the real time clock located within the central
processor;

2. a Day Clock (DCLOK) Channel, consisting of the
day clock located within the central processor

and the operator's console.

Note that these clocks are attached to dummy chan-
nels for computational purposes.

2.6 Decision Time Model

This portion of the algorithm specifies the choice
of the action to be performed by the model, by determining
which event will occur next. Simulated time is increased at
this point by a variable time increment, so that simulated
time will then be equal to the time at which the next event
occurs in the real world.

3.0 A Sample Data Frame

To clarify the operation of the algorithm, let us
postulate a sample data frame. SAMPLE is a ten character
data frame occurring once a second. It appears on a ten bit
HS CLT operating at 1 kb/sec. It is outputted to the RTCC
as a ten character data frame on a ten bit 494/7094 adapter

operating at 40.8 kb/sec. SAMPLE is to be processed by the
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A segment called WORKER, utilizing the buffer group called
TEN.

The input data frame queue contains SAMPLE, with
its first data request occurring at T = 0. At some later
time (T = .001 sec.), the multiplexer within the SCS Channel
Model selects this data request and presents it to the com-
puter 13 Us later. A later data scan within the I/0 Hardware
Model detects the data request, calculating the time at which
the request is completed (T = .0015 sec.). The SCS Channel
Model computes that the request required sixteen per cent of
the character availability time (.009 sec.) to be completed
and that the second data reguest will occcur at T = .010 sec.
Because this 1s the first input data request for SAMPLE, the
buffer histogram for TEN is increased by one. The tenth data
request 1is completed at T = .094 sec. Because this is the
last character in the data frame, an external interrupt is
presented to the multiplexer and the first data request of
the succeeding data frame set to occur at T = 1 sec. After
selection by a multiplexer data request evaluation, the ex-
ternal interrupt 1s presented to the computer 13 @s later.

A later interrupt scan within the I/0 Hardware Model detects
the interrupt.

The processing being executed 1s examined by the

Processing Model for suspendability and suspended. An o
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segment in WORKER 1s selected, performing the interrupt re-
cording and suspension operations. The next a segment se-
lected from WORKER performs the interrupt analysis operation.
The third o segment selected from WORKER is intended to per-
form the outputting of SAMPLE to the RTCC. However, during
its execution an interrupt occurs and the o segment being
processed 1is suspended. At some later time, the executive/
switcher A segment called SWITCH selects the suspended WORKER
for executlion. Near the end of WORKER, an executive return
requests the output of SAMPLE to the RTCC. SAMPLE is queued
on the output data frame queue.

At some later time, the worker segment called
RTCCOUT sends an external function command to the 494/7094
adapter within the S/S Channel Model, generating an output
data request at T = .5 sec. The S/S later polls this
49U /7094 adapter and selects the output data request, pre-
senting it to the computer. A later data scan detects the
data request, calculating the time at which the request is
completed. The S/S Channel Model computes the character
availability time used and the time at which the next data
request occurs. After the completion of the eleventh data
request, an output monitor interrupt is generated. Because
this is the last output data request for SAMPLE, the buffer

histogram for TEN is decreased by one. After detection of
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the interrupt in the I/0 Hardware Model and the interrupt
recording and analysis operations in the Processing Model,
the worker A segment called RTCCOUTMON returns to WORKER.
At the completion of WORKER, an executive return signifies
the end of the processing chain by returning to SWITCH,
which then examines the existing queues to determine what
a segment the Processing Model should execute.

4.0 Summary

The capabilities and limitations of the Communi-
cations Processor in an Apollo mission environment will be
determined by the use of the UNIVAC 494 Algorithm. It may
be uged to determine the character transfer, processing and
storage performance of the system.

The UNIVAC 494 Algorithm is designed as a flexible
analysis tool for the evaluation of system performance. New
peripheral device models may be added by examining theilr op-
eration with respect to the nine peripherals modeled in the
algorithm. New function tags may be added, reflecting addi-
tional system performance measurement points. Estimates for
proposed new functions may be inserted to determine system
capabilities with the addition of a new processing task.
However, increased flexibility is only bought with added
complexity. Each proposed change to the algorithm and its
input data (especially processing entities) should be care-

fully examined to insure proper algorithm operation.
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The UNIVAC 494 algorithm may be visualized as an
array of variables, identified by both channel (j) and device
(1). The varilables consist of indicators, event occurrence
times (Txx)’ and incremental times'(ATxx). Data frame queues
for the system traffic loading are maintained for every
channel and device.

The algorithm derives the value of these variables,
computing new indicators and event times as events occur in
the simulated time stream. Events are chosen for servicing
by the algorithm accérding to the time-dependent hardware/
software priority and logic of the CCATS environment. The
results obtained consist of event service times under a CCATS
loading. The resource measured is time. Summation of the
delays incurred in servicing events will measure incremental
loading delay. The ratio of time consumed to time available

for certain significant events will measure potential data

loss.
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Initialization

I/0 Hardware Mode!l

input Configuration Data:

Hardware (Transfer Data),
Software (Processing Data),

Loading (Traffic Data).

Perform Interrupt Scan

Initialize the algorithm with
input data and preset variable

values.

\
)

Perform Data Scan.

Choose and perform the next ¢
action:

1) Data Transfer,

2) Program Subinstructi

Zo-/




Processing Model

Channel COperation Mode!

omputer

on.

If an interrupt has been selected by the
interrupt scan, set up interrupt processing.

(1f the current program is suspendable, suspend
it and proceed to interrupt analysis processing.
If the current program is nonsuspendable, per-
form interrupt recording processing and return
to the nonsuspendable program.)

Select a program subinstruction for execution
and update the processing housekeeping variables.

Check the function tag of the program subin-
struction and perform any special sperations

required.

Mask the channe'ls.

Block Diagram
UNIVAC 49% Atgorithm
FIGURE 1
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Peripheral Device Models

Decision Time Mode!

SCS:
Compute CAT.
Set the next data

interrupt.

Compute CAT.
Set the next data
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¥
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eva1uation4
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Compute CAT.
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A running time variable used to calculate decision
times.

The running time value at which computation begins.

The running time value at which computation ceases
and results are determined.

An index used to denote the I/0 channel. ©Note that
dummy channels are assigned to the Day Clock and
Real Time Clock for computational purposes.

An index used to denote the I/0 channel group.

An index used to denote the device connected to the
I/0 channel. Note that where a single physical de-
vice is full duplex, *‘two indices are assigned to it,
one for input and one for output. Note also that

where there is but one device connected to the

channel, the index is not required, but is retained
as a dummy.

An index used to denote the priority level of the
program segment. There are five levels for compu-
tational purposes: INT,0,1,2,3. Level INT locks
out I/0 interrupts and is both nonsuspendable and
noninterruptable. Level O is nonsuspendable and
interruptable. Level 1, Level 2, and Level 3 are
each suspendable and interruptable by Level INT and
also by Level O in certain cases.

Definitions
UNIVAC 494 Algorithm
FIGURE Al-1
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An index used to denote the type of program to which
the housekeeping information pertains. There are
four types defined by the algorithm: w, e, s, p.
Type w is a worker program, type e is an executive
program (excluding the switcher), type s is a
switcher program, and type p is a predecessor program
which may itself be of type w, e, or s.

An index used to denote the identity of data frame
information. There are three types defined by the
algorithm: i, o, s, Type i is an input data frame,
type o is an output data frame, and type s 1s a source
data frame.

TData Sean = The time at which a data scan is initiated.

TLast Data Scan — The time at which the last data scan
1_

in the current subinstruction cycle is initiated.

Data Indicator = A data indicator which is set by the
successful detection of a data request during a data
scan. It is reset by the initiation of the data trans-
fer.

TData Transfer Available - The time at which the data
fransfer requested by a successful data scan is ini-
tiated.

TMemory Free - The time at which memory is free during

the current subinstruction cycle.
TData Request Complete — The time at which the data

transfer has been completed with respect to the
peripheral device.

TSubinstruction Execution - Ihe time at which the next
subinstruction cycle is initiated.
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Input/Output Sequence = A data indicator which is
set by the initiation of a data transfer and which
prevents interrupt scans during the data transfer.
It is reset by the selection of a subinstruction
cycle for execution after an unsuccessful data scan.

The value of j selected by a successful data scan.
The value of i selected by a successful data scan.

Request = The type of data transfer operation re-
quested of a peripheral device model by a successful
data scan. The three types are: DATA, FN13, FN17.
DATA signifies the completion of a data request gen-
erated by the peripheral device and causes it to
generate the time at which the next request will
occur. FN13 signifies a command to perform some
action. Unless otherwise specified, the command is
assumed to mean generate input data to the computer
or accept output data from the computer. FN17 sig-
nifies the completion of an external interrupt re-
quest generated by the peripheral device at the énd
of a data frame.

(Data Request)FN17 = A data request indicator which
is set by a SC function tag, so that the request may
be recognized by the next data scan.

The value of j corresponding to DRFNl?‘

The value of 1 corresponding to DRFNl?'

(Data Request)FN13 = A data request indicator which
is set by an EF function tag, so that the request

may be recognized by the next data scan.
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The value of j corresponding to DRFN13'

The value of 1 corresponding to DRFle.

An indicator used to determine when a command
other than one to input or output data is sent
to a peripheral device. The only command so

used is the terminate command sent to the FH880.

An indicator used to determine the delay in-
serted in fulfilling a read or write command
by an addressable peripheral device (FH880,
ITIC). A minimum, average, or maximum latency
delay may be inserted. If a specific address
is furnished, the actual delay is computed and
inserted.

A variable used to specify the starting address
for an input or output by an addressable
peripheral device.

A variable specifying the address for the peri-

pheral device on the jth channel (FH880, IIIC).

(Channel)j = A variable specifying whether a
channel is normal or compatible. A normal com-
puter channel operates at the maximum transfer
rate of the internal computer hardware (1.82 us
per transfer). A compatible channel operates
at a transfer rate less than the maximum to
accomodate slower peripheral devices (3.0 us
per input transfer; 4.8 us per output transfer).
(Active Output)j = An indicatgg used to inhibit
output data requests on the J channel after
an Output Monitor Interrupt.

e s VO U
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(Active Input)j = An indicator used to inhibit in-
put data requests on the jth channel after an

Input Monitor Interrupt.

(TActive Output)j = The time iﬁ which output data
requests are allowed on the j channel.

(TActive Input)j = The timetit which input data re-
quests are allowed on. the j channel.

(AT) ot 1ve Output)j = The time required to set AO

after the RC function tag is detected.

(ATActive Input)j = The time required to set AIJ

after the RC function tag is detected.

= The time at which the I/0

(Tehannel Mask Output’g he

lockout allows an output channel within the g
channel group to recognize a data request.

= The time at which the I/0

(TChannel Mask Input)g th

lockout allows an input channel within the g
channel group to recognize a data request.

(ATChannel Mask Output)g = The output lockout mask
time for the gbth channel group, measured from Tps
of the data transfer. This is equal to 3 us for a
compatible channel group; O for a normal channel

group.

(ATChannel Mask Input)g = The input lockout mask
time for the gbh channel group, measured from Tog
of the data transfer. This is equal to 1.5 ps for

a compatible channel group; O for a normal channel

group.
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(TData Request)j = The time at which a data request
on the j®™h channel is presented to the I/0 hardware.

(Data Request)j = A data indicator which is set if

an unmasked data request exists on the jth channel

(either input or output) and the channel is active.
It is reset by the initiation of the data transfer

or by a data scan which finds the request masked or
the channel inactive.

(TData Request Evaluation)j = The time at which the
J%h channel control unit examines its devices to

present a request to the computer. If a control unit
is totally under the control of the computer (FH880,
IIIC, 1004, CONSOLE), then this variable is used to
find the next data frame when interrupts are inhibited.

(ATData Request Evaluation)j = The time required by a
control unit to perform a data request evaluation.
Note that SCS channel evaluations are made by first
examining requests, then connecting a requesting de-
vice to the I/0 channel. S/S and PBT channel evalu-
ations are made by first connecting the next round-

robin polling station, then evaluating the request. |
For an SCS channel, this is 13 usec.

For a S/S channel, this is 2 usec (polling time).

For a PBT channel, this is 1.6 usec (polling time).

For an FH880, ITIC, 1004, or CONSOLE channel, this is
an arbitrary time used between the completion of

the last data request and the initiation of the
succeeding data frame (in the case where interrupts
are inhibited).
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_ . . .th
(ATControl Line)j = The control line time for the j
channel, determined by Signal rise times and cable
length. This 1s equal to 1.5 us for all channels.

= i ; .th
(ATDowntime)j = The downtime required by the J

channel control unit between successive data requests.

(8/5 and PBT.) Note that the minimum value for this
quantity is determined by the U494 I/0 hardware and
is 200 ns. Note also that this time is absorbed in-
to ATDREJ for SCS channels, into ATcyyy for FH880 and
IIC channels, and into ATDRji for 1004 and CONSOLE
channels. For an S/S or PBT channel, this is 1 LS.

A variable used to identify the type of peripheral
device control unit connected to the jth channel.
The nine types are: SCS, S/S, PBT, FH880, ITIC,
RCT.OK, DCLOK, 1004, CONSOLE

WAINKI /AL o

The SCS (Standard Communication System Channel) is
a channel to which is attached a Communication Mul-

tiplexer and a number of Communication Line Terminals
(CLTs).

The S/S (Scanner Selector Channel) is a channel to
which is attached a Scanner Selector and CCU 4ol /7094
adapters. The Scanner Selector operates in a round-
robin polling sequence.

The PBT (Polynomial Buffer Terminal Channel) is a
channel to which is attached a Scanner Selector and
Univac 33/22 Polynomial Buffer Terminals. The
Scanner Selector operates in a round-robin polling
sequence.
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The FH880 (FH880 Magnetic Drum Subsystem Channel) is
a channel to which is attached a buffered FH880
Channel Synchronizer, an FH880 Drum Control Unit,
and one FHB880 Drum operating at an interlace of one.

The IIIC (IIIC Magnetic Tape Subsystem Channel) is

a channel to which is attached a buffered ITIIC
Channel Synchronizer, a IIIC Tape Control Unit, and
several IIIC Magnetic Tape Units operating at a
speed of 556 frames/inch. Note that IVC Magnetic
Tape Units are identical with the IIIC Magnetic Tape
Units, except for the ability to operate at 800
frames/inch.

The RCLOK (Real Time Clock) is a dummy channel used
to create the data requests and interrupts of the
Real Time Clock located within the UNTVAC 494 hard-

ware.

The DLOK (Day Clock) is a dummy channel used to
create the data requests and interrupts of the Day
Clock located within the UNIVAC 494 hardware and
the UNIVAC 494 Operator's Console.

The 1004 (1004 Card Processor Subsystem Channel) is
a channel to which is attached a Universal Interface
Adapter, and a 1004 Card Processor.

The CONSOLE (494 Operator's Console Subsystem Channel)
is a channel to which is attached a 494 Operator's
Console.

Definitions
UNIVAC 494 Algorithm
FIGURE A1-8



IS

11

INTJ

INTI

INT

EXRNINT

BT

EI

OMI

1l

i

1l

"

i

I

i

- 30 -

T Interrupt Scan = The time at which an interrupt
scan is initiated.

Interrupt Indicator = An interrupt indicator which
is set by the successful detection of an interrupt
during an interrupt scan. It is reset by the exe-
cution of the first succeeding attempt to select a
subinstruction cycle.

The value of j selected by a successful interrupt
scan.

The value of i selected by a successful interrupt
scan.

Interrupt = The type of interrupt selected by a
successful interrupt scan. The seven types are:
EXRN, INEXT, OUTEXT, INMON, OUTMON, RCLOK, DCLOK.

Executive Return Interrupt = An interrupt indicator
which is set by the servicing of a subinstruction
with an EXRN function tag. It is reset by the

interrupt scan which detects it.

\ B 7 1 whi -
(TExternal Interrupt’j = 1€ time at which an ex
ternal interrupt on the j channel is presented
to the I/0 hardware. EI; is set at this time.
(External Interrupt)j = An interrupt indicator for
the jth channel which is set by the coincidence of

running time and TEIJ (T > Tgr,). It is reset by
the interrupt scan which detects it.

(Output Monitor Interrupt) . = An interrupt indica-
tor for the j™P output channel which is set by
servicing of the last data request of the data
frame. It is reset by the interrupt scan which de-
tects it.
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(Input Monitor Interrupt)j = An interrupt indicator
for the j°P input channel which is set by the
servicing of the last data request of the data

frame. It is reset by the interrupt scan which
detects it.

Real Time Clock Interrupt = An interrupt indicator
which is set by the servicing of the last data re-
quest of the Real Time Clock. It is reset by the
interrupt scan which detects it.

Day Clock Interrupt = An interrupt indicator which
is set by the servicing of the last data request
of the Day Clock. It is reset by the interrupt
scan which detects it.
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th
(TData Request)Ji

vice on the jth channel presents a data request
to its control unit.

(ATpata Request)yi = The time between data requests

by the ith device on the j'! channel.

For HS and WB devices on SC3 channels and for S/S

channels, this is

(number of bits) (1ine time
character bit )'
For LS devices on SCS channels, this is

(line time)
character/"

For the FH880, this is

drum rotation timey .
( angular address ) X (interlace factor).

For the IIIC, this is

(tape movement time) % ( 5 frames )
inch .humber of frames/inch/®

For the RCLOK, this is 200 pus.
For the DCLOK, this is 600 ms.

. line time>
For the 100“, this is (W .

. . line time
For the CONSOLE, this 1s(m).
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(ATData Request)jicc. = The tTime between data

th Ji th
requests by the 1 device on the J PBT chan-

nel. This varies between 10 and 20 upsec for a

PBT, dependent upon format, word position, and

polynomial code. If a constant is to be

assumed, replace ATDR.. by ATDR..' Note
JlCCji Ji

that chi ranges from one to DFji and hence

its maximum value is 20,

(ATBit Time)ji = Eﬁe communicationst%ine time

per bit for the i device on the j channel

(scs, s/s, PBT).

AT = The time between the

First Data Hequestji
first and second output data requests for the

. th
ith device on the j ~ S/S channel.

For a 494 /7094 adapter operating at 40.8 kb/s,
this is 2.33 us.

(TFirst Data Request)ji = The t%ge at which

the first data request by the 1 device on

the jth channel (PBT) is presented to its
control unit.

(First Data Request)ji = An indicator Eied to
indicate a special condition for the i output
device on the jU% channel (SCS, S/S, FHS880, or

IIIC).

For an HS or WB device on an SCS channel, or
for an S/S channel device, this indicator is
used to indicate the first output data request.

For an FH880 or IIIC channel, it is used to
indicate the first two output data requests.
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(Character Count)J.i = The number of the data trans-
fer within the data frame for the ith device on the

jth channel,

(Data Fr'ame)ji = The number of data transfers in a

data frame for the ith device on the jth channel.

Note that for a PBT channel, this is 20 since the
channel will operate in a 30-bit transfer mode with
600-bit data blocks.

(Direction) .. = The direction of data flow through
the ith devgée on the jth channel. The two direc-
tions are IN, OUT. 1IN means input to the UNIVAC 494
central processor. OUT means output from the

UNIVAC 494 central processor.

A variable used to identify the type of 1 " peri-

jice counnecled to the jth SCS or S/S chan-
nel. There are six types of peripheral devices for

an SCS channel: WBIN, WBOUT, HSIN, HSOUT, LSIN, LSOUT

WBIN (Wide Band Synchronous Input CLT) is a syn-
chronous input CLT used for wide band data traffic
(40.8 kilobits/second). Framing is provided by the
recognition of synchronization characters by the CLT
and by the central processor's worker program.

WBOUT (Wide Band Synchronous Output CLT) is a syn-
chronous output CLT used for wide band data traffic
(40.8 kilobits/second). Framing is provided by the
central processor's worker program.

HSIN (High Speed Synchronous Input CLT) is a syn-
chronous input CLT used for high speed data traffic
(1, 2, 2.4, 4.8 kilobits/second). Framing is pro-
vided by an externally controlled interface.
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HSOUT (High Speed Synchronous Output CLT) is a
synchronous output CLT used for high speed data
traffic (1, 2, 2.4, 4.8 kilobits/second). Framing
is provided by the central processor's worker pro-
gram.

LSIN (Low Speed Asynchronous Input CLT) is an
asynchronous input CLT used for teletype traffic
(75, 100 words/minute). Framing is provided by
recognition of teletype character by the CLT and
by the central processor's worker program.

LSOUT (Low Speed Asynchronous Output CLT) is an
asynchronous output CLT used for teletype traffic
(75, 100 words/minute). Framing is provided by
the central processor's worker program.

There are four types of peripheral devices for an
S/S channel: RTCCIN, RTCCOUT, CIMIN, IDDOUT.

RTCCIN (Real Time Computer Complex Input) is a
synchronous CCU 494 /7094 adapter used for wide band
data traffic (40.8 kilobits/second). Framing is
provided by an externally controlled interface and
by the central processor's worker program.

RTCCOUT (Real Time Computer Complex Input) is a
synchronous CCU 494 /7094 adapter used for wide band
data traffic (40.8 kilobits/second). Framing is
provided by an externally controlled interface and
by the central processor's worker program.

CIMIN (Computer Input Multiplexer Input) is a
synchronous CCU 494 /7094 adapter used for high
speed data traffic (2.4 kilobits/second). Framing
is provided by an externally controlled interface
and by the cen
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UNIVAC 494 Algorithm
FIGURE Al-14



DFINFO

REF

Ji

Ji

- 36 -

DDDOUT (Digital Display Driver Output) is a
synchronous CCU 494 /7094 adapter used for wide
band data traffic (40.8 kilobits/second).
Framing is provided by an externally controlled
interface and by the central processort's worker
program.

(Data Frame Infor*ma‘cior))ji = The set of current
values of the information necessary to specify
each data frame for the i P device on the jth
channel. Generically this consists of information
pertaining to an input data frame, an output data
frame, and a source data frame. If this were an
input data frame, we would be concerned with the
subsets pertaining to the input data frame and
the source data frame (for new data frames en-
tering the communications processor, these
generally would be identical). If this were an
output data frame, we would be concerned with

the subsets pertaining to the output data frame
and the source data frame. The set which is

used at any one time to perform input or output

data transfers is {in,Iji,SERIAL. MSGJi’SEGji’

Ji’
DFji,Aji,BGRPji,TFSji}. See the definition of
*
DFk'

(TReference)ji = The time to whigh all frame

starts are referenced for the i device on the
jth channel. This is a convenient method of
shifting the entire data frame sequence in time.
Note that for the FH880, this is also the time at
which address coincidence occurs for the reference

drum address (Angular address O, Angular sector 0O)

for the ith device on the jth FH880 channel.

v
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(QueueData Frame)ji = The queue of data frames
for the iPh device on the j®N channel. Each
entry consists of a set of values for DFINFOji.
The current data frame entry on this queue is
called QDF*. Note that (J,I) e {Qpp i} should
retain the appropriate values if not specified

when an entry is made to this queue.

(Interrupt Information)Ji = The set of values
corresponding to the previous data frame. This
is a temporary set which contains the set of
values for DFINFOJ.i after the interrupt has
occurred. This set is later transferred to the
processing housekeeping when the interrupt has
been detected and accepted for processing.

{Interrupt Enable)ji = An lndicator which is used
to allow the algorithm to ignore interrupt actions
which are required by the ith device on the jth
channel. If this indicator is set, interrupts are
allowed to occur and the full interrupt record
cycle 1is necessary to allow data transfer to

resume.

(ATEXternal Interrupt)ji = The time between the

recognition of an acknowledge signdl for the last
data transfer by the ith device on the jth chan-
nel, and the presentation of an external interrupt

to its control unit.

(TEXternal Interrupt)ji = The time at which the
ith gevice on the jth channel presents an external
interrupt to its control unit.
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(TBuffer Action Request)ji = The Eime at which an

output polynomial buffer in the 1 device on the

jth PBT channel is emptied and causes an external

BARji

interrupt. If interrupts are not allowed, this
variable is used to set up the succeeding data
frame.

PBC

ji (Polynomial Buffer Coumt)J.i = An indicator used to
indicate the number of polynomial buffers in use by

the ith device on the jth PBT channel,

CATji

(Character Availability Time Ratio)ji = The ratio
of character availability time used during a data
transfer for the ith device on the jth channel to

the time available for the data transfer.

Note that for a PBT channel, this actually refers
to the transfer of a data block (20 transfers).

Cji = (Character Availability Time).i = The time available
for a character transfer for the ith device on the

jth channel (SCS, S/S, RCLOK, DCLOK, 1004, CONSOLE).

For a WBIN, WBOUT, HSIN, HSOUT device on an SCS

channel, or for a S/S channel, this is (AT AT

- )_
DRji Bji
For an LSIN, LSOUT device on an SCS channel, this is

(stop bit time +  last information bit time).

For an RCLOK, DCLOK, 1004, or CONSOLE channel,
this is assumed to be ATDRji
For an FH880 or IIIC channel, this is the actual
time used to service a data request.
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(Delay) 44
stream for the 1i

= The time delay inserted into the data
th gevice on the jth S/S channel

if CATji > 1. The special nature of this inter-
face ensures that exceeding the quoted Character
Availability Time does not cause loss of data, but
does cause a delay to be inserted in the bit stream.

(Nominal Current Character Availability Time) =

Ji
The nominal time available for the current charac-
ter transfer for the i°} device on the jth FHB80

or IIIC channel.

(Maximum Current Character Availability Time)J.:.L =

The maximum time available for the current charac-
th .th

ter transfer for the i device on the FH880
or IITC channel.
(Nominal Character Availability Time)J.i = The maxi-

mum value of CNji under specified initial conditions.
Note that the value differs for input and output
transfers.

(Maximum Character Availability Time)ji = The maxi-
mum value of CMji under specified initial conditions.
Note that the value differs for input and output
transfers.

(Trgdaress Coincidel,]ce)‘].i = The time at which address

coincidence occurs for the first data request in
the present data frame for the ith device on the jth
FH880 or IIIC channel. Note that the IIIC is not

actually addressable, but we may create TAC to
account for tape movement. J1
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The maximum time required to reach the desired
address by drum rotation (FH880) or tape move-

ment (IIIC) for the i'® device on the 3P chan-

v

nel. For the FH880, this is 34 ms. For the
ITIIC, this is an inserted estimate.

(ATDead Address)ji = -The drum rotation time
required between angular address 2047 and angular

address O for the i'! device on the jth FHE80

channel, This time is required to switch tracks
for succeeding data transfers and is equal to
8-(ATpr..) at an interlace of one or

129.36 ﬂé.

(TFunction Hold)ji = The time at which trans-
fers are allowed between device and control

vy S 4 A e
Ul

+ h A e e .th O~
i1 IO Uil 1 aevice on tne J PHOOU oOr

&
IIIC channel.

(ATFunction Hold)ji = The time between initia-

tion of a function and the first data transfers
between device and control unit for the ith
device on the J° FHB80 or IIIC Channel. For
an FH880 channel, .this is 110 us.

(ATControl Unit)ji = The minimum downtime
required by the jth FH880 or IIIC channel
control unit between successive data requests
for the 1" device. Note that the value of
this quantity includes allowance for control
line time and is dependent upon direction

(input or output).
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(Buffer Group) ; = The name of the buffer group
used by the itg

This variable is a member of DFINFOji.

device on the jth channel.

(Buffer Counter)BGRPji = The number of buffers
currently allocated to use by BGRPJ.i by worker

programs. Note that the maximum value of the
subscript is equal to the total number of dis-
tinct buffer groups.

(Buffer Histogram)BGRP = The number of buffers
ji

actually in use by BGRPji. The endpoints of
information flow (the first data transfer of
an input data frame, the last date transfer of

an output data frame) are measurement points
A

Additional mea:

points are generated by worker programs. Note
That the toggling of a buffer is a change in

BCTRBGRP. and must be correlated with the

Ji
later increase in BHISTBGRP.. to determine that

Ji
the toggling operation was successful.
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= A 1list of subinstructions defining an instruc-

tion sequence.

A list of P segments and the number of times

each is to be executed. Each a segment operates
at a single priority level and is a predetermined
processing entity with all branching removed.

A list of a segments and the variables necessary
to produce the correct flow path through themn.
Each A segment of the worker type specifies the
chain of processing to be executed for a gspecific
type of data frame.

(Program*)hk = The set of processing housekeeping
variables required to define the type h program
operating at level k. The set is made up of the
following members defined below,

(A Ko Xpyes Apyer 0CTRy o aMAXy a5 BOTRy , BMAX,

Bhk,LCTth,LMAth,SCTth,SMAth,HSKPhk].
Hhk = The type of program for i
th = The program priority level for e
th = The flow path to be followed if

Ahk is of the executive or switcher
type; DUMMY if Ahk is of the worker

type.

Ay = (2 Name)hk = The name of the A
segment in which the next a seg-
ment will be found. See further
explanation of the contents of Ahk
below.,
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(a Counter)hk = The entry counter
for Ahk which determines the next
a segment entry to be picked up.

(a Maximum)hk = The maximum number

of a segment entries in Ahk'

(a Name)hk = The name of the a seg-
ment. See further explanation of
the contents of Ope below.

(B Counter)hk = The entry counter
for Ok which determines the next
B segment entry to be picked up.

(B Maximum)hk = The maximum number

of B segment entries in i

(B Name)hk = 'he name of the B
segment. See further explanation
of the contents of Bhk below.

(Loop Counter)hk = The loop counter
which determines the current number
of excursions thru Bhk’

(Loop Maximum)hk = The maximum
number of excursions thru Bhk‘

(Subinstruction Counter)hk = The
entry counter for Bhk which deter-
mines the next subinstruction
entry to be picked up.

(Subinstruction Maximum), = The
maximum number of subinstruction
entries in Bhk'
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HSKP,, = (Housekeeping)hk = The housekeeping
mode to be observed when IR is
exhausted if h is equal to w. This
variable takes on the values RJP,
JP, and DUMMY to allow the return
to a predecessor a segment after
the execution of the worker q seg-
ment indicated by the RJP function
tag.
*

hk
used to identify a program. The subset is made

PID, (Program Identlfication)hk = The subset of P

up of the following members defined above,

(Hy s Kppeo Apyes 9CTRy a1 0B, 3 -

(A Name)W = The name of the A segment containing

hk Ih=w

occesing housekeeping variables for

k" The set
is made up of the following members defined below,
[Pa,PFT,WK,WH,WX,WA,WaCTR,Wa,EA,EaCTR}.

k)
he get of

(9

k3
>

1o}
4

the a segment entry defined by aCTR

Pa Predecessor a = The name of the g

segment we should have been execuyting
to pick up this a segment entry.

PET Predecessor Function Tag = The name

1t

of the function tag we should have

executed to pick up this a segment

entry. The allowable function tags
are EXRN, RJP, JP.

WK

Worker K = The priority level of Wo.

WH Worker H

H
I

The type of program of Wq.

Definitions
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WaCTR

Wa

EA

EaCTR
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Worker X = The flow path of Wa if WA
is of the executive or switcher type.

Worker A Name = The name of the A
segment in which the next a segment
will be found for Wa.

Worker a Counter = The entry counter
for WA which determines the next o
segment entry to be picked up.

Worker a = The name of the worker a
segment to be executed if PFT is RJP
or JP., The name of the a segment to
be queued if PFT is EXRN. (If Wa is
DUMMY, then no queue operation will
take place and the remaining five
worker variables are also DUMMY.)

Executive A Name = The name of the

A segment in which the next o segment
will be found if PPFT is EXRN; DUMMY
if PFT is not EXRN.

Executive a Counter = The entry
counter for EA which determines the
next a segment to be picked up if

PFT is EXBN; DUMMY if PFT is not EXRN.

Dafinitions
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L = (A Name)(e’s),k = The name of the A segment con-

h=e,s taining the set of processing housekeeping vari-
ables for the a segment entry defined by aCTth.
The set is made up of the following members de-
fined below,

{Q,YK,YH,YX,YA,YQCTR,YQ,NK,NH,NX,NA,NaCTR,Na}.

Q = Queue Name = The name of the
queue if the flow path must
be determined by determining
the value of a queue related
variable. This variable is
DUMMY if no such determination
is necessary.

YK Yes K

Yo.

The priority level of

YH

Yes H
Ya.

The type of program of

YX

Yes X The flow path of ¥Ya if
YA is of the executive or
switcher type.

YA

1t

Yes A Name = The name of the
A segment in which the next a
segment will be found for Ya.

YaCTR

i

Yes o Counter = The entry
counter for YA which determines
the next a segment entry to be
picked up.

Definitions
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Ya = Yes o = The name of the a seg-

NK

NH

NX

NA

NaCTR

Na

I

ment to be executed if the YES
flow path was chosen. If Ya

is DUMMY, we immediately take
the next a segment entry, asking
the appropriate question deter-
mined by ¥YX to find the flow
path to be followed.

No K
Na.

The priority level of

No H
Na.

i

The type of program of

No X The flow path of Na if
NA is of the executive or
switcher type.

No A = The name of the A seg-
ment in which the next a seg-
ment will be found for Na.

No a Counter = The entry counter
for NA which determines the

next a segment entry to be
picked up.

No o = The name of the o Seg-
ment to be executed if the NO
flow path was chosen. If Na

is DUMMY, we immediately take
the next a segment entry, asking
the appropriate question deter-
mined by NX to find the flow
path to be followed.

Definitions
UNIVAC 494 Algorithm
FIGURE Al1-26



- 48 -

ap, = (a Name)hk = The name of the a segment containing the
set of processing housekeeping variables for the B seg-
ment entry defined by BCTth. The set is made up of
the following members defined below, (Bf,LMAX].

Pri =

B
LMAX

(B Name)hk

[t

I

B Name = The name of the B segment.

Loop Maximum = The maximum number of ex-
cursions through B.

= The name of the P segment containing the

set of processing housekeeping variables for the sub-
instruction entry defined by SCTth. The set i1s made
up of the following members defined below,
{FT,3ILO,CCMF,CCLDS}.

FT = Function Tag = A variable used to define

the sublnstruction which is to be executed
and to perform any operation necessary
for algorithm housekeeping.

A NORMAL function tag causes the algorithm
to execute a subinstruction.

An EXRN function tag causes the algorithm
to execute a subinstruction and generate
an executive return interrupt.

An RJP function tag causes the algorithm

to set up processing housekeeping to exe-
cute an a segment found in Ahk and return

to the a segment containing the RJP function
tag.

Definitions
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A JP function tag causes the algorithm to
set up processing housekeeping to execute

an o segment found in Ahk'

An EF function tag causes the algorithm to
generate a command to a peripheral device,

An EFTYPE function tag causes the algorithm
to generate the additional variables
necessary for a command to an addressable
peripheral device.

An SC function tag causes the algorithm to
generate a store channel command to a
peripheral device,

An RC function tag causes the algorithm
to reinitiate a channel.

A SET:SERIAL function tag causes the algor-
ithm to generate a value of SERIAL for data
frame information,

A SET:MSG function tag causes the algorithm
to generate a value of MSG for data frame

information.

A SET:SEG function tag causes the algorithm
to generate a value of SEG for data frame
information,

A SET:DF function tag causes the algorithm
to generate a value of DF for data frame
information,

Definitions
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A SET:A function tag causes the algorithm
to generate a value of A for data frame
information,

A SET:BGRP function tag causes the algor-
ithm to generate a value of BGRP for data
frame information.

A SET:FS function tag causes the algorithm

to generate a value of T for data frame

FS
information,
A SET:BCTR function tag causes the algor-

ithm to generate a value of BCTRBGRP'

A SET:BHIST function tag causes the algor-

ithm to generate a value of BHISTBGRP'

A SET:BUSY function tag causes the algor-
ithm to generate a value of QBUSYQ,
QGRPBUSYQ, or QSGRPBUSYQ.
A SET:QDF function tag causes the algorithm
to add or delete an entry from a data frame

queue,

A SET:QP function tag causes the algorithm
to add or delete an entry from a processing
queue. See FIGURES Al1-37,38,39,40,41,

Subinstruction Interrupt Lockout = A vari-
able used to define whether interrupts are
locked out by the hardware if FT is NORMAL
or EXRN, (1 inhibits interrupts; O allows
interrupts.) See FIGURES A1-37,38,39,40,41.

Definitions
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CCMF = Clock Cycles - Memory Free = A variable
used to define the number of clock cycles
in this subinstruction until memory is
free, if FT is NORMAL or EXRN. (7 if
memory 1s used; O if memory i1s not used.)
See FIGURES A1-37,38,39,40,41,

CCLDS = Clock Cycles - Last Data Scan = A variable
used to define the number of clock cycles
in this subinstruction until the last
data scan is initiated. (Total number of
clock cycles in this subinstruction minus
3.) See FIGURES A1-37,38,39,40,41.

MAXa = (Maximum a) = The maximum number of a segment
Ak Ak
entries in the A segment specified by Ahk' There
is one variable associated with each A segment,
MAXB = (Maximum B>a = The maximum number of B segment
k hk
entries in the a segment specified by O There
1s one variable associated with each o segment.
MAXS = (Maximum Subinstruction) = The maximum number
By Prk
of subinstruction entries in the B segment
specified by Bhk' There is one variable associated
with each B segment.
FT = Function Tag = A temporary variable used to hold

the value of FT e (B, J.

SILO = Subinstruction Interrupt Lockout = A temporary vari-

able used to hold the value of SILO ¢ [ahk}.

Definitions
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CCLDS

YK

YH

YA

YaCTR

Ya

BGRP

HI

i
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Clock Cycles - Memory Free = A temporary variable
used to hold the value of CCMF ¢ {Bhk}.

Clock Cycles - Last Data Scan = A temporary variable
used to hold the value of CCLDS e (B, ].

Yes K A temporary variable used to hold the value
of YK ¢ {Ahk}, NK € {Ahk}, or WK ¢ {Ahk}.

Yes H A temporary variable used to hold the value
of YH ¢ {Ap, )}, NH ¢ {Ap ), or WH e (At

Yes X A temporary variable used to hold the value
of ¥YX e (A}, NX e (A}, or WX e (Al

Yes A Name = A temporary variable used to hold the
value of YA ¢ {Ahk}, NA ¢ {Ahk}, or WA ¢ {Ahk}.

Yes a Counter = A temporary variable used to hold
the value of YaCTR ¢ [Ahk}, NaCTR e [Ahk}, or
WaCTR e (A, J.

Yes a = A temporary variable used to hold the value
of Ya e {Ahk], Na € {Ahk}, or Wa ¢ [Ahk].
A temporary variable used to hold the value of th.

Buffer Group Name = A temporary variable used to

hold the name of the buffer group.

Queue Name = A temporary variable used to hold the
name of the queue. There are two types of queues used
by the algorithm: data frame queues and processing
queues. A data frame queue entry consists of a wvalue
for DF* the current entry is denoted by QDF*. A

Kk’ «
processing queue entry consists of values for Phk’
* *
P and DF,; the current entry is denoted by QP;,

pik’
QPp, and QDF¥,
Definitions
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QGRP

QSGRP

QBUSY

QCTRQ

QGRPQ

QGRPBUSYQGRP

QGRPCTRQGRP

QSGRPQGRP

QSGRPBUSYQSGRP

QSGRPCTRQSGRP

QPTGS1

I

I

1M

i

I

I
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Queue Group Name = A temporary variable used

to hold the name of the queue group.

Queue Super Group Name = A temporary variable

used to hold the name of the gqueue super group.

Queue Busy = An indicator used to denote
Q

whether a queue is busy. This indicator is

not expected to be used.

(Queue Counter)Q = An entry counter used to
denote the number of entries in Q.

(Queue Group Name)Q = The name of the queue

group to which @ belongs.

(Queue Group Busy) = An indicator used to

QGRP
denote whether a queue group is busy.

(Queue Group Counter) = An entry counter

QGRP
used to denote the number of entries in queues

which are members of QGRP.

(Queue Super Group Name) = The name of

QGRP
the queue super group to which QGRP belongs.

(Queue Super Group Busy) = An indicator

QSGRP

used to denote whether a queue super group is
busy. This indicator is not expected to be

used.

(Queue Super Group Counter) = An entry

QSGRP
counter used to denote the number of entries

in gqueue groups which are members of QSGRP.

Queue Place To Go Suspend Level 1 = The name

of the queue used for suspension of a program

running at priority level 1.

finitions
UNIVAC M94 Algorithm
FIGURE Al- 32



QPTGS?2

QPTGS3

QINEXT .,

QINMONJ

QOUTMONJ

QOUTEXTJ

QRCLOK

QDCLOK

I

i

i

1l
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Queue Place To Go Suspend Level 2 = The name of

at priority level 2,

Queue Place To Go Suspend Level 3 = The name of
the queue used for suspension of a program running
at priority level 3,

(Queue Input External Interrupt)j = The name of

the queue used for input external interrupts on
.th

the j channel,

(Queue Input Monitor Interrupt)j = The name of
the queue used for input monitor interrupts on the

jth channel,

the queue used for suspension of a program running
(Queue Output Monitor Interrupt)j = The name of the

queue used for output monitor interrupts on the jth

channel,

(Queue Output External Interrupt)j = The name of

the queue used for output external interrupts on
.th

the j channel,

Queue Real Time Clock Interrupt = The name of the
gueue used for real time clock interrupts.

Queue Day Clock Interrupt = The name of the queue
used for day clock interrupts.

Definitions
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(Data Frame*), = The set of data frame variables de-
*

fining the data frame associated with Phk The set

is made up of the following subsets defined below,

*
{DF k,DF DF k}‘ Each of the three subsets may

o, k’
*

be identified as DFd I’ where d takes on the values
2

*
i,0,8. The subset DFd K is made up of the following
3
members defined below,

{J,I,SERIAL,MSG,SEG,DF,A,GBRP,TFS}.
¥*

DF, = (Data Frame#*), = The set of data
1:k l,k
frame variables defining the input

¥*
data frame associated with Phk‘

*
= * =
DFb,k = (Data Frame )o,k The set of data
frame variables defi ining the output
data frame associated with Phk'
*
= * =
DFs,k = (Data Frame )s,k The set of data

frame variables defining the source

*
data frame associated with Phk'

J = The channel associated with the data

frame.

I = The device associated with the data

frame,
SERTAL = Serial Number = The sequential serial
number associated with the data frame.
MSG = Message Number = The sequential message
number associated with the data frame.
SEG = Segment Number = The sequential seg-

ment number associated with the data

frame,

finitions
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DFID

DF

BGRP

FS

(Data Frame Identification)k = The subset of DF

i
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Data Frame = The number of characters
in the data frame., Note that for an
output data frame using output monitor
interrupts this is one greater than
the actual number of characters in the
data frame to insure proper timing of
the interrupt.

A Name = The name of the A segment
assoclated with the data frame. The

a segment to be executed following an
interrupt and the succeeding flow path
is determined by A,

Buffer Group Name = The name of the
buffer group associated with the data

f'rame .

TFrame Start = The time at which the
data frame was initiated with respect

to T .
REFJI

*

k

used to identify a data frame. The subset is made

up of the following members defined above,

* *
{(J,I,SERIAL) € DFi,k,(J,I,SERIAL) e DF

k’

*
(J,I,SERIAL) ¢ DFS,k}.

Definitions
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*
DF,
_— o —
»* »* ¥* * * * ¥*
Pak | Peox | Fs,x | Foox | DFi,i| DFo,i| DFg i
k (h=w) (h=e) (h=s) (h=p) | (d=1) (d=o0) (d=s)
INT
0
1
o
3
¥*
Pk = {Hhk’th’th’Ahk’aCTth’aMAth’ahk’BCTth’BMAth’
bhk,LCTth,LMAth,SCTth,SMAth,HSKPhk
* *}
DFy, = { 1 KD o k’DFs,k
DFy |\ = {J,I SERIAL,MSG,SEG, DF, A, BGRP, TFS}
A = {Pa PFT, WK, WH, WX, WA, WaCTR, Wa, EA, EaCTR}
hi |,
i | = {Q,YK YH, YX, YA, YaCTR, Ya, NK, NH, NX, NA , NaCTR, Na}
h=e,s
o, = {B,LMAX}
By = {FT SILO,CCMF, CCLDS}
Definitions: Program Housekeeping Master List
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(FT)

NORMAL

EXRN

RJP
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Subinstruction Interrupt Lockout
(SILO)

Interrupt lockout for this sub-
instruction. (1 inhibits inter-
rupts; O allows interrupts)

Interrupt lockout for this sub-
instruction. (1 inhibits inter-
rupts; O allows interrupts)

DUMMY

DUMMY

DUMMY

Clock

Number of cl
instruction
(7 if memory
is not used)

Number of cl
instruction
(7 if memory
is not used)

DUMMY

DUMMY

The value o



ycles-Memory Free
(CcMF)

ock cycles in this sub-
until memory is free.
is used; O if memory

bck cycles in this sub-
hntil memory is free.
| is used; O if memory

|
|
|

f

Definitions:

FIGURE A1-37

Clock Cycles-Last Deta Scan
(ccLps)

Number of clock cycles in this sub-
instruction until the last data
scan is initiated. (Total number
of clock cycles in this subinstruc-
tion minus 3)

Number of clock cycles in this sub-
instruction until the last data
scan is initiated. (Total number
of clock cycles in this subinstruc-
tion minus 3)

DUMMY

DUMMY

DUMMY

DUMMY

The value of j.

Function Tag
UNIVAC 494 Algorithm

& 72

Operation

Set up execution information
for a NORMAL subinstruction.

Set up execution information
for an EXRN subinstruction and
cause an EXRN interrupt.

Set up housekeeping for a RJP
and pick up the first subin~
struction of the next <.

Execution information for the
RJP subinstruction is found in
the previous NORMAL subinstruc-
tion.

Set up housekeeping for a JP
and pick up the first subin-
struction of the next Q,

Execution information for the
JP subinstruction is found in
the previous NORMAL subinstruc-
tion.

Create a FN13 data request for
the peripheral device speci-
fied by the input data frame
information.

Create a FN13 data request for
the peripheral device speci-
fied by the output data frame
information.

Create a FN13 data request for
the peripheral device speci-
fied by CCMF and CCLDS.

Execution information for the
EF subinstruction is found in
the succeeding NORMAL sub-
instruction.
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Function Tag Subinstruction Interrupt Lockout Clock C
(FT) (8110)

EF TYPE The value of TYPEFN13 for the pre- The value of
vious EF subinstruction. (1 for vious EF subi
input or output; 2 for a drum specific late
termination command) CCLDS; 1 for

average laten
latency)

SC 1 i
1 o
DUMMY The value of

RC 1 i
1 0
DUMMY i



ycles-Memory Free
(cemr)

1LATENCY?N13

nstruction. (O for a
ncy to be determined by
mind mum latency; 2 for
cy; 3 for maximum

for the pre-

Definitions:

FIGURE A1-38

Clock Cycles-Last Data Scan
(ccLps)

The value of ADDRESSFN13 for the

previous EF subinstruction if
LATENCYFNl3 is O.

DUMMY

DUMMY

The value of j.

DUMMY

DUMMY

The value of j.

Function Tag
UNIVAC 494 Algorithm
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Operation

Provide the variables necessary
for an addressable peripheral
device to determine the time at
which it begins to transfer
data.

Execution information for the
preceeding EF subinstruction is
found in the succeeding NORMAL
subinstruction.

Create a FN1T7 data request for
the peripheral device speci-
fied by the input data frame
information.

Create a FN1T7 data request for
the peripheral device speci-
fied by the output data frame
information.

Create a FN1T7 data request for
the peripheral device speci-
fied by CCMF and CCLDS.

Execution information for the
SC subinstruction is found in
the succeeding NORMAL sub-
instruction.

Reinitiate the input channel
for the peripheral device
specified by the input data
frame information.

Reinitiate the output channel
for the peripheral device
specified by the output data
frame information.

Reinitiate the input channel
specified by CCLDS.




Function Tag
(FT)
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Subinstruction Interrupt Lockout
(SILO)

SET:SERTAL

SET :MSG

SET: SEG

SET:DF

SET:A

DUMMY

The value of direction specifying
the data frame information to be
used. (i for input data frame;

o for output data frame; s for
source data frame)

The value of direction specifying
the data frame information to be
used. (i for input data frame;

o for output data frame; s for
source data frame)

The value of direction specifying
the data frame information to be
used. (i for input data frame;

o for output data frame; s for
source data frame)

The value of direction specifying
the data frame information to be
used. (i for input data frame;

o for output data frame; s for
source data frame)

The value of direction specifying
the data frame information to be
used. (i for input data frame; o
for output data frame; s for
source data frame)

so-(

Clock C;

The value of ¢
the data fram
used as a ref
data frame; o
s for source
no reference

The value of
the data fram
used as a ref
data frame; o
frame; s for
DUMMY for no

The value of
the data fra
used as a re?
put data fra4
frame; s for
DUMMY for no

The value of
the data fra
used as a reﬁ
data frame; ﬁ
s for source
no reference

DUMMY

l
|
i
i
|
|
!
|
1



}cles—Memory Free
- (coMr)

ﬁirection specifying
2 information to be
erence. (i for input

, for output data frame;

lata frame; DUMMY for
jata frame)

\

iirection specifying
e information to be
erence. (i for input
| for output data
source data frame;
reference data frame)

direction specifying
e information to be
erence. (i for in-
e; o for output data
source data frame;
reference data frame)

direction specifying
e information to be
erence. (i for input

- for output data frame;

data frame; DUMMY for
data frame)

Definitions:

FIGURE Al1-39

Clock Cycles-Last Data Scan
(ccLps)

The value of Jj.

The value (plus or minus) to be
added to the value of SERIAL con-
tained in the data frame informa-
tion specified by CCMF. The new
value is inserted in the data
frame information specified by
SIIO.

The value (plus or minus) to be
added to the value of MSG con-
tained in the data frame informa-
tion specified by CCMF. The new
value is inserted in the data
frame information specified by
SIIO.

The value (plus or minus) to be
added to the value of SEG con-
tained in the data frame informa-
tion specified by CCMF. The new
value is inserted in the data
frame information specified by
SIIO.

The value (plus or minus) to be
added to the value of DF contained
in the data frame information
specified by CCMF. The new value
is inserted in the data frame in-
formation specified by SILO.

The value of A.

Function Tag
UNIVAC 494 Algorithm

bo- 2

Operation

Reinitiate the output channel
specified by CCLDS.

Execution information for the
RC subinstruction is found in
the succeeding NORMAL sub-
instruction.

Provide a value of SERIAL for
data frame information (input,
output, or source). There is
no execution information asso-
ciated with this subinstruction.

Provide a value of MSG for data
frame information (input, out-
put, or source). There is no
execution information asso-

PR PR W [ I N el 2 o CES A P N
ciated with this subinstiucticn.

Provide a value of SEG for

data frame information (input,
output, or source). There is
no execution information asso-
ciated with this subinstruction.

Provide a value of DF for data
frame information (input, out-
put, or source). There is no
execution information asso-
ciated with this subinstruction.

Provide a value of A for
data frame information
(input, output, or source).
There is no execution infor-
mation associated with this
subinstruction.




Function Tag
(FT)
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Subinstruction Interrupt Lockout
(s10)

SET : BGRP

SET:FS

SET:BCTR

SET: BHIST

SET:BUSY

SET: QDF

The value of direction specifying
the data frame information to be
used. (i for input data frame;

o for output data frame; s for
source data frame)

The value of direction specifying
the data frame information to be
used. (i for input data frame;

o for output data frame; s for
source data frame)

The value of BGRP if the value of
CCMF is DUMMY. DUMMY if the
value of CCMF is not DUMMY,

The value of BGRP if the value
of CCMF is DUMMY. DUMMY if the
value of CCMF is not DUMMY.

The value of Q.
The value of QGRP.

The value of QSGRP.

The value of direction specifying
the data frame information to be
used. (i for input data frame;

o for output data frame; s for
source data frame)

The value of direction specifying
the data frame information to be
used. (i for input data frame;

o for output data frame; s for
source data frame)

61

Clock Cyc

The value of d
data frame inf
as a reference
frame; o for o
for source dat
reference data

The value of d
data frame inf
a reference.
o for output d
data frame; DU
data frame)

The value of d
the data frame
as a reference
frame; o for ¢
for source dat
reference data

The value of 4
the data frame
used as a refe
data frame; o
s for source d
no reference ¢

1
2

DUMMY



-.es-Memory Free
[CCMF)

Lrection specifying the
»rmation to be used

(i for input data
itput data frame; s
1 frame; DUMMY for no
frame)

Lrection specifying the
rmation to be used as
(i for input data frame;
vta, frame; s for source
MY for no reference

trection specifying
information to be used
. (1 for input data
1tput data frame; s

1 frame; DUMMY for no
frame)

lrection specifying
information to be
~ence. (i for input
for output data frame;
yta frame; DUMMY for
ita frame)

Definitions:

FIGURE Al-40

Clock Cycles-Last Data Scan
(ccrps)

The value of BGRP to be inserted in
the data frame information specified

by SILO if the value of CCMF is
DUMMY.
is not DUMMY.

DUMMY

The value (plus or minus) to be
added to the value of BCTRBGRP°

The value (plus or minus) to be
added to the value of BHISTBGRP.

The value of QBUSYQ.

The value of QGRPBUSYQGRP.

The value of QSGRPBUSYQSGRP.

DUMMY

Function Tag
UNIVAC 494 Algorithm

LI

DUMMY if the value of CCMF

Operation

Provide a value of BGRP for
data frame information (input,
output, or source). There is
no execution information asso-
ciated with this subinstruction.

Provide a value of TFS

frame information (input, output,
or source). There is no execu-
tion information associated

with this subinstruction.

for data

Provide a value of BCTRBGRP‘

There is no execution informa-
tion associated with this sub-
instruction.

mrrTTom

Provide a value of BHID' .
*BGRP

There is no execution informa-
tion associated with this sub-
instruction.

Provide a value for QBUSYQ.

Provide a value for QGRPBUSYQGRP.
Provide a value for

QSGRPBUSYQSGRP' There is no

execution information asso-
ciated with this subinstruction.

Enter the data frame queue
specified by SILO with the data
frame information used by the
current processing information,

Remove an entry from the data
frame queue specified by SIIO.
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Function Tag Subinstruction Interrupt Lockout Clock Cy
(FT) (s110)
The value of Q. DUMMY
The value of Q. DUMMY
SET: QP The value of Q. 1
The value of Q. 2
The value of Q. 2
The value of Q. DuMMY



cles-Memory Free

Clock Cycles-Last Data Scan
~ (ccMr)

(ccLps)

DUMMY

DUMMY

DUMMY

Definitions: Function Tag
UNIVAC 494 Algorithm
FIGURE Al-k1

L2 &

Operation

Enter the data frame queue
specified by SILO with the
data frame information used
by the current processing
information.

Remove an entry from the
data frame queue specified
by SIIO.

Enter the processing queue
specified by SILO with the
current processing and data
frame information.

Replace the current processing
and data frame information with
the first entry from the
processing queue specified by
SIIO.

Replace the current processing
and data frame information
with the first entry from the
processing queue specified by
SIIO and remove the first
entry from the queue.

Remove the first entry from
the queue specified by SIIO.
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Definitions:

t—»

Begin data transfer 321 ns after
the inception of a successfu! data
scan if memory is free. Data
transfer duration is 1.82 ps. |If
all data scans were unsuccessful,
interrupt if the interrupt scan
was successful. If not, begin the
first subinstruction cycle of the
next program instruction.

Begin data scan.

Begin interrupt scan.

Begin data transfer 321 ns after
the inception of a successfuyl

data scan if memory is free.

Data transfer duration is 1.82 pus.

Begin data scan.

Begin data transfer 321 ns after
the inception of a successful

data scan if memory is free.

Data transfer duration is 1,82 ps.

&— Begin data scan.

Three subinstruction cycle instruction
with scan cycles and no memory overlap.

UNIVAC 494 Algorithm
FIGURE Al-42
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321 ns

1.82 us

107 ns

| BN |

0S

- FT T 7 S e, b hdd
e«— ueds ejep uibag u_
N
™ )
[\]
*994) S| AJowdw !
e— J9j)sueuy} ejep uibeg \ \

‘ueds e}ep [N}Ssaodons Jajje
«— J3jsueda} ejep Joy 2160 dn 3ag

e— "ueds ejep uibag

Data tra

Definitions:

UNT




N

T

p Begin data transfer if data scan
b was successful. |f not, interrupt
: if a previous interrupt scan was
F successful. If not, begin the next
’ program subinstruction cycle.
g
E
5
2
4.82 us
A
N
——\
1.5 us
y o
Lockout #1
t\\\\\‘~ Release Lockout #1,
3.0 us
7\
Lockout #2
Set compatible channe! lockouts. t\\Release Lockout #2

If the current transfer is an input,

set all compatible channel group input

and output lockouts to Lockout #1.

If the current trénsfer is an output,

set all compatible channel group input
Tockouts to Lockout #1, this compatible
channe! group output lockout to Lockout #2,
and all other compatible channel group
output lockouts to Lockout #1.

1sfer with compatibre channel lockout.
AC 494 Algorithm
FIGURE A1-43

442




- 65 -

Parity Error, Bank O
Parity Error, Bank 1
Parity Error, Bank 2
Fault Interrupts Parity Error, Bank 3
Guard Mode
Executive Return and Test & Set

Floating point overflow/underflow

Illegal Instruction

BCW Parity Error

I/0 Data Parity Error
Power Loss

External Interrupt (ESI)

Input Monitor (ESI)

Output Monitor (ESI) For these interrupts,
1/0 Interrupts the assoclated chan-
b External Interrupt (ISI)| nel priority is as
follows:
Input Monitor (ISI)
CH 15
Output Monitor (ISI) {
CH 8
Day Clock Interrupt = ——o--_
CH 23
Real Time Clock Interrupt }
CH 16
External Sync #2 o __
CH 7
External Sync #2 {
CH O

Definitions: Interrupt Scan Priority
UNIVAC 494 Algorithm

TATMT A1 _Lh
PIGURE Al-44
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/ Output CH 15
Input CH 15

Function 13 (External Function) or Hunction 17
(Store Channel)

Output CH (14-8) CH 14
Channel Priority is
Input CH (14-8) CH 8
Data
Output CH (23-16) CH 23
Transfer Channel Priority is
Input CH (23-16) CH 16
Output CH (7-0) CH 7
Channel Priority is |
Input CH (7-0) CH O

Day Clock Update

Real Time Clock Update

Note that in the case of a normal channel group with multiple
data requests, we will service a transfer type opposite to
that being completed. However, if an opposite transfer type
does not exist, we will next service the same transfer type
as that being completed. Channel 15 is not affected by this
rule. If a hiatus appears in the request stream, we revert
to the priority given above.

For a compatible channel group, input/output alternation is
accomplished by input/output lockout times. (These lockout
times are analogous to the mask times used in this algorithm.)

Definitions: Data Scan Priority
UNIVAC 494 Algorithm
FIGURE Al-45
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Example: Normal Channel Group

Requests at first data scan: ODR, CH 15
ODR, CH 14
IDR, CH 13
ODR, CH 12
ODR, CH 11
IDR, CH 10

ODR, CH 9

Service order by the UNIVAC 49L4:

| | | | | |
ODR, CH 8 | oDR, cH 15 | 1R, cm 13 | opR, cm 14 | 1R, cH 10 |

} } } } 4
1st 2nd 3rd Lth 5th
Data Data Data Data Data
Scan Scan Scan Scan Scan

JVODR, CH 12 ODR, CH 11 ] ODR, CH 9 l
) } bt
6th 7th 8th —™
Data Data Data
Scan Scan Scan
Definitions: Data Scan Example

UNIVAC 494 Algorithm
FIGURE Al-46
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SCS Channel:

The control unit performs a data request evalua-
tion by examining all connected devices in a matrix fashion.
Each CLT is assigned a strictly numerical priority dependent
upon its position on the multiplexer. The priority scheme
is CLTO4 — CLT1. If a service request is found, it is pre-
sented to the computer. If no request exists, the matrix
selection procedure is repeated. Note that the control unit
does not distinguish between a data request and an external

interrupt in its selection of a request for service.

S/S Channel:

The control unit performs a data request evaluation
by moving one station in a round-robin polling scheme. If the
4ol /TO9U adapter has a service request at this station, the
control unit locks on and presents the request to the computer.
If no service request exists, the control unit again steps one
polling station, asking the next 494 /7094 adapter if a request
exists. Note that the priority selection of a request at a
port is performed by the 494/7094 adapter (i.e., Input Data
Request, End of Input External Interrupt, End of Output Time-
out Interrupt, Output Data Request).

PBT Channel:

The control unit performs a data request evalua-
tion by moving one station in a round-robin polling scheme.
If the PBT has a service request at this station, the control
unit locks on and presents the request to the computer. If
no service request exists, the control unit again steps one
polling station, asking the next PBT if a request exists.
Note that the priority selection of a request at a port is
performed by the PBT input request having priority over an

“IAaMNTIA

Definitions: Communications Peripheral Device Priority
UNIVAC 494 Algorithm
FIGURE Al-U47
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Initialization I/0 Hardware Mode!

Input Configuration Data:

Perform Interrupt Sca
Hardware (Transfer Data),

Software (Processing Data),

Loading (Traffic Data).
Perform Data Scan.

Initialize the algorithm with )

Choose and perform the next
action:

input data and preset variable

valuae
Va i UG o

1) Data Transfer,

2) Program Subinstruct




Processing Model

Channel Operation Mode

omputer

on.

If an interrupt has been selected by the
interrupt scan, set up interrunt processing.

(17 the current program is suspendable, suspend
it and proceed to interrupt analysis processing.
If the current program is nonsuspendable, per-
form interrupt recording processing and return
to the nonsuspendable program.)

Select a program subinstruction for execution
and update the processing housekeeping variables,

Check the function tag of the program sutin-
struction and perform any special nperations
required.

Mask the channels.

Block Diagram
UNIVAC 49% Algorithm

é%y_ FIGURE A2-1



Periphera) Device Models Decision Time Mode!

SCS: [
Compute CAT. .
Set the next data request. _J Set an interrupt.

Perform a data request evaluatuonl Choose the next
S/S: i ’ decision time of
Compute CAT. Set an interrupt. the alagorithm.

Set the next data request. |

Perform & data request-evaluationJ

PBT: |
Compute CAT. )
Set the next data request. | Set an interrupt.

p— . —— — e— — w—— oo  eve—  — — ——

Perform a data request evaluation.|

FH880: I
Compute CAT. I
Set the next data request.

Perform a data request evaluatuo;]

IIT C: |
Compute CAT. |
Set the next data request.

Perform a data request evaluation.

RCLOK:
! Compute CAT.
Set the next data request.

DCLOK:
Compute CAT.
Set the next data request.

Set an interrupt.

Set an interrupt.

Set an interrupt.

Set an interrupt.

— e — e—  ep—  e——

.Compute CAT. _
Set the next data request. Set an interrupt.

Perform a data request evaluation,

CONSOLE ; !
Compute CAT. |
Set the next data request. _J

Perform a data request evaluation.]

Set an interrupt.

6 7,.5
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—
Set
All time variables to «.
A1l other variables to zero
Insert
TstarTs Tstops o Ko P¥pys DF%
Set for all applicable j, i, g
Ter = Tapp = Tapn =T = , T =
SE DRC AOj AIj CMOg CMIg
T =T =T =T=T
DREj ACji FHji START
Insert for all applicable j, i, g
IE_“, CNOMji, CMAin, ATDR,,’ ATDR.. s
Ji ‘“CC--
ji
ATBji’ ATFDRJi’ ATLATENCY“’ ATDAji’ A

AT AT
Cuji’ EIji
Insert for all applicable A segments, a segments,

{Ahk} , MAXa A {a hk} , MAX B“hk’ {Bhk} ,

tnitjializat



Insert buffer group names for all applicable buffer groups.
Insert queue names for all applicable queues, including
QPTGO, QPTGS1, QPTG!, QPTGS2, QPTG2, QPTGS3, QPTG3,
QDFji’ QINEXTJ, QINMONj, QOUTMONj, QOUTEXTJ,QRCLOK,QDCLOK

Insert for all applicable queues, queue groups, queue super
groups

QGRPQ, QSGRPQGRP

Insert data frame information in QDF for all applicable j, i.

11
Set for all applicable j, i
DFINFOji = QDF* from QDFji

Remove the entry from Q
>REji ’ DFji
Set for all applicable j, i
T =T + T
DRji FSji REFji
TFDRji = TDRji (PBT channel)

FH ;2 PBC,; = 1 (PBT channel)
TBARji = TDRji + 600 Z&TBji (PBT channel output device)
B segments TBARji = TDRji +1200 ATBJ_i (PBT Channel input device)
AX'S g FDR.. = 1 (output device except LSOUT)
hk

ion: Input the required data and initialize.
UNIVAC 49% Algorithm
FIGURE A3-1
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Interrupt Scan: Determine if an interrupt scan is allowed.
UNIVAC 49U Algorithm
FIGURE Ak4-1
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For A1l j Satisfying
T= TEIJ-’

(:::>“'— Set EI; = I

Tegp, =@
J

Perform an interrupt scan, selecting
the highest priority* interrupt for
service. If an interrupt has been
selected for service,

Set 11 =1

INTU = |

INTI =

INT = EXRN, INEXT, QUTEXT, INMON,

OUTMON,DCLOK, or. RCLOK,

Set the appropriate interrupt indica-
tor to zero.
If no interrupt was selected for
service, Set II = O.

(An I/O interrupt exists if IMIj =1,
OMIj =1, or EIj = 1)

Record
Yes

INTJ,INTI,INT,TIs

No

Set
T

1s =%

Interrupt Scan: Perform an Interrupt Scan.
UNIVAC 494 Algorithm
FIGURE AM-2

*See FIGURE A1-4)4
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Set

Tis

Ifor all ] satisfying
T=Tho

j?
Set AOJ-I

[For all j satisfying
&, ,

Set lljnl

For all output channels satisfying

A0 =1,Tpe js Tpseand Too j zrcm' ,

-SQQDRI-I

For all input channels satisfying

Alj -I,TDst Tos,and TDRJZTC."' »

Set DR,—-!

For 211 other channels, set DRj -0

Perform a data scan, selecting the highest priority®
request for service.
If a request has been selected,

Set DI = 1
DATAS = j
DATAL = | '—@
REQ = FN13, FN17, or DATA

TDTA - Tos + 321 ns

1f a request has not been selected,
Set 01 = O

Data Scan: Perform s Data Scan.
UNIVAC B9h Algorithm *See FIGURE Al-45
FIGURE AS-1




- Th

Set
Tota = Twr
Set
Tps = @

Set

TSE = MAX(T,TLDS
+ 321 ns)

Data Scan: Set a Data Scan.
UNIVAC 494 Algorithm
FIGURE A5-2
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Perform a data transfer.
Set J0S = 0O
j = DATAJ
i = DATAI
TDS = TDTA + 1498 ns
ToTa =
DR =
Dl =
Tor. =
J

©—

Set
Tse = MAX(T,TLDS+321 ns)

SET
Ths = Tps
+ 107 ns

Data Scan: Perform a data transfer.
UNIVAC U494 Algorithm
FIGURE A5-3



Set

Temo = Tps + ATpyg
g g

For this channel! group, set

Temo = Tos * ATemo
g g
For this channel, set
Tore = Tcmog

For this channel, set

Tore = TCMIg

I/0 Lockout: Mask the Channels.
UNIVAC Y494 Algorithm

FIGURE A6-1



Yes

No
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Set
11

0

Set

Kw, INT = WK € {Ahk}
Hy vt = W€ {An]
X, 1Nt = W€ {2, ]

Aw, INT = WA € fAp 1

o, r = Wa € fAnd

aCTRw,'INT =WaCTR € {Ahk}
Ae,Int = EA € fAnd
aCTR ¢ pyp = EaCTR € {Ahk}

PY, INT = P*hi

DF*1n7 = OF*y

k = INT

h =e

th = 52

X' = Xpy

0=0 € fAnd

Processing Housekeeping:
Set up the processing for EXRN interrupt.
UNIVAC 494 Algorithm

FIGURE A7-1




Set
FT = FTe {8y}

SILO = SILO € {Bhk}
CCMF = CCMF € {Bhk}
CCLDS = CCLDS € {Bhk}
SCTR,, = SCTRy, + 1

Set

| LCTR
SCTR

781

Proce



1k = LCTRp+] (7.2

Set
BCTth = BCTth-H

- 1 LCTRhk =1
4
\
|
|
|
Set
Brg = B € {apy }
LMAXyy = LMAX € fay, ]
SMAX,, = MAXS 5
Hn ,-nk
Set
-l 10s =0
Tps = Tgp + 428 ns
TMF = TSE + 107 (CCMF)ns 4//////;:\\\\\\ Yes Set
) SILO =1 =
Tips = Tgg + 107 (CCLDS)ns ? 15 °
No
Set
T1s = Tse
+ 214 s
18.0

3ssing Housekeeping: Pick the next subinstruction.

UNIVAC 494 Algorithm
FIGURE A7-2
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DUMMY

Set
ac‘l’th- cCTRMH

Set
k = KRTN
h = HRTN
Set
Yes
p»

hk

-P’

Hp' K’ K" It-. Pk

DF* = OF*
'p,k X

k=Ko k
h=Ho ok

Set

YK = WK € Ahk}

Processing Housekeeping:

UNIVAC B9l Algorithm
FIGURE A7-3

YH = WH € Ahk)

YX = WX € Ahk

YA = WA @ (A

YaCTR = WaCTR € {Ahk)
Ya = Wa € {Ahk)

pe - P'h

p,YK k

Set
DF.YK" DF'.

Set up the processing for the next a after exhausting an a.

Yes @
-0




- 80 -

Set
YK = YK € {Ahk}

YH = YH € {Ahk}
YX = YX € {Ahk}
YA = YA € {Ahk}

YaCTR = Ya CTR e{%k}

Ya=Yae {A,}

Set

* — ¥*
Pro, vk = P*o K
DF ¥, = DF¥

Processing Housekeeping: Set up ho
UNIVA
F




k = YK
h =YH

th = YK
Hhk = YH
Xpg = YX
Ahk = YA

aCTth = Ya CTR

Qhk = YQ

—®

No

Yes

Set
X = th
0 =0e {A]

Set
a MAX = MAX a

hk Ahk
BMAX = MAX

hk a hk

CTR, . =1
ST Rhk T

ﬁ
Rk =B e {“hk}

LCTRy, = |
SMAX,, = MAXS
hk Bhk

SCTR ]

hk =

LMAX, , = LMAX € {“hk}

isekeeping variables after selection of ana.

> 4ol Algorithm
IGURE A7-4
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Set
YK = NK € {Ahk}

YH = NH € {Ahk}
‘ K= WX € fay ] e
YA

= NA € {Ahk}

YaCTR = NaCTR € {Ahk}

Ya = Na € {Ahk}

Processing Housekeeping:
Prepare to set up housekeeping variables after selection of an a.
UNIVAC U9l Algorithm
FIGURE A7-5



Set Recc
EXiNﬁNT FT,

99

- 82 - ‘

Yes ‘!II’

No

Process




hk = !

dCTth = aCTR

rd
T

SE » PIth ’ Dl-'IDk .

ng Housekeeping: Set an EXRN interrupt.
UNIVAC 49k Algorithm
FIGURE A7-6

%2 -7

Set
IO0S

Tos

Tur
To

=0
= TDS + U428 ns

= Tgp + 107(CCMF )ns
s = TSE + 107(CCLDS)ns

No

Set

SET

TIS = Tgp + 21l4ns
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Pro

§3-/




Set
aCTth = aCTth + 1

:essing Housekeeping:
UNIVAC 494
FIGURE

Set up a JP or RJP to an a.

Algorithm
AT-7

<3



.15
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Record

FT,Tgg, PIO, |, OFID,

hk?

Set
YK

WK € {Ahk}
YH = WH € {Ahk}
YX = WX € {Ahk}
YA = WA € {Ahk}
YaCTR = WaCTR € {Ahk}

Ya = Wa € {Ahk}

GCTth = aCTth + 1
HSKPhk = FT
P*o, YK = P hi
Yes
No

Set

DF %, = DF*

k

_@

Processing Housekeeping:

Prepare to set up housekeeping variables

after seiection of an @ by a jump or return jump.
UNIVAC 494 Algorithm

FIGURE A7-8
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S?t= J € {DF*i,k}
i=1e€ {or*i,k}

Set Set

j = CCLDS j=J € {DF*
i = CCMF { °’k}

Set
N1z =
Ienyg = i
DReNyg =1

Record

Processing Housekeeping: Set a FN13 data request.
UNIVAC U9l Argorithm
FIGURE A7-9
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Set

ADDRESSFN‘3 = CCLDS |

Yes

No

7.20

Record
j,i,FT,TYPEFNIS,LATENCYFN]3,

ADDRESSp, 15, PID, \ ,OFID,

Processing Housekeeping:
Set additional variables for a FN13 action
by an addressable peripheral device.

UNIVAC 494 Algorithm
FIGURE A7-10
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J € '{DF*i,k}

1e {DF*i,k}

Set Set

- e
1
0
OO0
-
n o
7]
Lo
i

J € {'DF*O’K}
Ie {DF*o,k}'

Set

JFnr7 =
Ieygg =
DReyy7 = !

Record

Processing Housekeeping: Set a FN17 data request.
UNIVAC 494 Algorithm
FIGURE AT7-11



Set
j=Je€ {DF*i,k}

j = CCLDS -
j j=1Je {DF*O,k}

AT " TSE+ATAIJ.

Record
j)FT’TSE,TAI 2 PIth,DFIDk
J

Set

' TAoj =Tgg + & TAOj
Record
J’FT’TSE’TAOJ,pIth,DFIDk

7.3

Processing. Housekeeping: Reinitiate an I/0 channel.
UNIVAC 4ol Algorithm
FIGURE A7-12



Set

SERIAL € {Drgno k}
=(SERIAL € {or*i,’ky

+ CCLDS

Set

SERIAL € {DF*SILO’k}

=(SERIAL € (DF%,k})
+ CCLDS

Set

SERIAL € {DF*SILOk}
| 44
=(SERIAL € {DF*;’k})
+ CCLDS

Set 7 ‘II=>

SERIAL € {DF*SILO,k} =
CCLDS

Record
FT,TSE,PIth,DFIDk

Processing Housekeeping:
Set a serial number for a data frame.

UNIVAC 494 Algorithm
FIGURE A7-13 .




Set

MSG € {DF*SILO,k}-_-
(MSG € {DF*i k})
+CCLDS

Set

Is Yes MSG € {DF*SILO k}=
CCMF =0 (MSG € [DF*
? € {OF%,,k})

+ CCLDS

No

[Py 3
L

| MSG € {DF*SILO’k}=
(MSG € {DF*s’k})
+ CCLDS

©

Processing Housekeeping:
Set a message number for a data frame.

UNIVAC 49% Algorithm
FIGURE A7-14




Set
SEG € {DF*SILO,k}=
(SEG € {or*i,k})
+ CCLDS

Set

Is SEG € [DF#* =
COMF = o TS { SILo,k}

, (SEGe‘(DF*O,k})
+ CCLDS

| No

Set

SEG € {DF*SILO,k}=
(SEG € {DF*S,K})
+ CCLDS

Set 1ilg>

SEG € {DF*SILO,k}=CCLDS

Record

FT’TSE’PIth’DFIDk

7.3

Processing Housekeeping:
Set a segment number for a data frame.

UNIVAC 494 Algorithm
FIGURE A7-15



Set

DF € {DF*SILO’k}=
(DOF € {DF*i’k})
+ CCLDS

—_ e ——— e ey

Set
DF € {DF*SILO,k}=

(DF € {DF*O, k})
+ CCLDS

Set

| OF € {DF*sy10, k)"
(DF € {DF*S’k})
+ CCLDS i

Set

OF € {DF*s7 0,1} =ccLOS"

Record
FT,TSE,PID

hk,DFIDk

5

Processing Housekeeping:
Set the number of characters in a data frame.

UNIVAC 494 Algorithm
FIGURE AT7-16
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@ Yes | Set ,
A€ {DF*SILO,K} = CCLDS

No

Record
FT, TSE’ PIth, DFIDk

Processing Housekeeping:
Set the processing chain for a data frame.

UNIVAC 49k Algorithm
FIGURE A7-17



Set ]
BGRP € {DF*SILO k}‘
s

= BGRP € {DF*i,k}

Set

Is BGRP € [DF*
COMF = o >ES { SILO, k}

? = BGRP € {DF*O’k}

Set
BGRP € {DF*SILO,k}

= BGRP € {DF*s,k}

Set
BGRP € {DF*SILO’R}=CCLDS

Record
FT,TSE,PIth,DFIDk

Processing Housekeeping:
Set the buffer group used by a data frame.

UNIVAC 49k Algorithm
FIGURE A7-18




Set

Teg € {DF*SILO,IE}=
TFSG {DF*i,k}

Set
Tes€ {OF*s110,k)"
Tes € {OF%5 1)

Set
Tes € (P *s1L0, K=
Trs € {0F%, i}

Set

Tes € {OF*s1i0, k)= Tse

Record
FT,TSE,PID

DFID

hk? k

7.3

Processing Housekeeping: Set the start time of a data frame.
UNIVAC 49l Algorithm
FIGURE AT-19



Set
BGRP = Pe€ *
G BGR {DF u,k}

Is
CCMF =0

?

Set
BGRP = BGRP € {DF*o,k}

No

Set
BGRP = BGRP € {DF,*S’ k}

Set
BGRP = SILO

Set

BCTRBGRP‘;— BCTRBGRP + CCLDS

Record

FT,Tge,BGRP, BCTR

BGrPs P10p s

DFID

7.3

Processing Housekeeping: Change the value of a buffer counter.

UNIVAC 49l Algorithm
FIGURE A7-20




Set
BGRP = BGRP € { DF*.
{oF* )

I: Yes |[Set
CCMF =0
BGRP =BGRP € [ DF*
? { O,k}
No

Set
BGRP = BGRP € {DF*s,k }

Set
BGRP = SILO

Set
BHISTBGRP = BHISTBGRP + CCLDS

Record

FT,Tgg,BGRP,BHISTy o0, PID,  ,DFID,

hk’

7.3

Processing Housekeeping: Change the Value of a buffer histogram.
UNIVAC 494 Algorithm
FIGURE A7-21
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Set
Q = SILO

QBUSYQ = CCLDS

Record
FT, Tges Q, QBUSY,, PID,,, DFID,

Set
Is QGRP = SILO
) Record
No FT, Tsgs QGRP,QGRPBUSYqeop, PID, | ,DFID,

Set

QOSGRP = SILO
QSGRPBUSYQSGRP = CCLDS --<:::>
Record

FT,TSE,QSGRP,QSGRPBUSYQSGRP,PIth,DFIDk

Processing Housekeeping: Change the value of a busy indicator.
UNIVAC U494 Algorithm
FIGURE A7-22
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Yes
Set
ves| 179 € {P*s100,1)
i =1 € {DF*SILO’k}
0 =0pf
No i
Set ‘
Q0=SILO
Is Yes
CCLDS =)
?
No
Remove the
first entry

from Q.

Enter QO with

ODF* = DF*,

Record.

FT’TSE’ 0, CCLDS,PIth,DFIDk

Processing Housekeeping:
Add or delete a member of a data frame queue.

UNIVAC 494 Atgorithm

FIGURE A7-23
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Yes| Set
0 = SILO

No

Enter O with
Qwa = p*

Is

COMF = 1 \\T€S

hk
P* — px
0 p P p,k

?
QDF* = DF*,
Set
YK = K € (QP*W}
H = Qp*
Is Yes Y H e { W}
CCMF =2 | px = OP*
? YH, YK w
p* = OP*
d p,vk = 0%
DF*YK = QDF¥*
Remove the
Yes
first entry
from Q.
No
Record

FT,Tsg,0,CCLDS, PID,  DFID,
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SCS Channel: Determine the I/0 action requested.
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Determine the I/0 action requested.
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ji

DFINFOji = QDF*

Remove the entry from QDF
J

5

Set the next data frame.

UNIVAC 494 Algorithm

FIGURE A13-8
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Set

T =T + AT
FHji DRC FHji

Yes
No
Set
Tac..=Try ..
Jt Jt
Set
CCji =.]
FDR.. =1
Is Y 4
es _
DIR ,=0UT TDRji_ Tore™ ATcuji
?
‘ Tor. = Tpr ..
No I
CM.. = CMAX ..
3! Ji
Set CC.. =1
Ji From Q , set
DF ..
Too =T a
DFINFO.. = QDF*
Too =T !
DRj— DRji
Remove the entry from QDF
CMji= CMAin J
@
ITT C Channel: Set the next data frame.

UNIVAC U49% Atgorithm

FIGURE A13-8
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Select a service request for operation without

Select the line corresponding to MIN (TDR..)'
ji

interrupts.

Set Tpoe =

= Tapnt+ AT
chi DRC FHji

III1 C Channel: Select a service request.
UNIVAC 49l Argorithm
FIGURE A13-9
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Set

CAT;; = Tpre ’TDRji

AT

Record

Tor.. = Tpr., +A4T

Set
RCLOKINT = 1
CCji = 1
18
o= 2
DFJ;
T

ji ji

DR-. ~ Tor .. +ATDRji

Set

T =T

DRji DRJl
18.0

RCLOK: Compute CAT and set the next data request.
UNIVAC 494 Algorithm

FIGURE Alk-1
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Set
CAT.; = Tpre - TDRJ.i
ATDR .
_]l
Record
Set
DCLOKINT = 1
CCJ.i = 1
DFji = 10
T
DRji
Set
CCji.=ICCJ' + 1
T =T + AT
DRji DRji DRji
DCLOK: Compute CAT and set the next data request.

UNIVAC Lok Algorithm

FIGURE A15-1
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1004 Channel: Determine the I/0 action requested.
UNIVAC 494 Algorithm
FIGURE Al16-1



1004 Channetl:

- 156 -

Record
. is 15 Tppes REQ

From QDF..’ set
ji

DFINFO; = QDF*

Remove the entry from Qpc

Set
TDRji = Tore +&Tcy .
T =T

J!

UNIVAC 494 Atgorithm
FIGURE A16-2

Perform a FN13 action.
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Record
. j: i: TDRC’ REQ .

1004 Channel: Perform a FN17 action.
UNIVAC 494 Alrgorithm
FIGURE A16-3
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Set
CAT i = Tpre - TDRji
¢
Record
§yi,CC.:,T T

jir'or;* 'DRC?

CATji

Set

BHlSTBéRPji’BH'ST

Record -

TDRji’DFINFO

J

+1
BGRPji

i’B“'STBGRPji

Set
chi = chi + 1
T =T + AT
DRji DRji DRji
T =T
DRj DRji

1004 Channel:

UNIVAC 494 Algorithm

FIGURE A16-4

Compute CAT and set the next data request.
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Set

Record

Tog »OFINFO

BH'STBGRP.

i’ ji

From QDF , set

J!

DFINFOji = QDF*

Set

Tor..= TFS.i+ Trer ..

J J J

TDREJ= ToRc*'MoREj

1004 Channel: Set the next data request evaluation.
UNIVAC 49k Algorithm
FIGURE Al6-5




Set

OMIj =1

INTINFOji = DFINFOji

Record

TDRC’ DFINFOJi, BHISTBGRPji

Set

MI. =1
IIJ
AIj =0

INTINFOji = DFINFOji

1004 Channel: Set an interrupt.
UNIVAC 494 Algorithm

FIGURE A16-6
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Select a service request for operation without interrupts.

Select the line corresponding to MIN (TDR. ).

J

1004 Channel: Select a service request.
UNIVAC 49% Algorithm
FIGURE Al16-7
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CONSOLE Channel: Determine the I/0 action requested.
UNIVAC 4ok Algorithm
FIGURE A17-1
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Record
17.1

is 1y TDRC’ REQ

From 0 set
DFji’

DFINFO ;; = QDF*

Remove the entry from Qpp
ji

Set
chi = 1
T =T + AT
DRJi DRC Cuji
T =T
DR DRji
18.0

CONSOLE Channel: Perform a FNI13 action,
UNIVAC 4ok Algorithm
FIGURE AlT7-2
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Record
<::::>""' o 20.9
Js 1y TDRC’REQ

CONSOLE Channel: Perform a FN17 action.
UNIVAC 494 Algorithm
FIGURE A17-3
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Set
CAT i = Tpre TDRji
¢,
Record
j’i’ccji’TDRji’TDRC’

CATji

Set

‘Record

,OFINFO .., BHIS
ji !

BHlSTBGRPji=BH|STBGR%i+]

TBGRP..

Ji

Set
chi = CCji + 1
T =T + AT
DRJ' DRji DRji
T =T
DRj DRji
18.0

CONSOLE Channel:

UNIVAC U494 Algorithm
FIGURE A17-4

Compute CAT and set the next data request.
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Set

BHISTggrp .. = BHISTgepp

-1
Ji ji

Record

T DFINFOJi, BHIST

BGRP .

2
DRC ii

From QDF..’ set
ji

DFINFOji = QDF*

Set

T =T + T
DRji FSji» REFji

Tore a Torct ATprE ;

CONSOLE Channel: Set the next data request evaluation.
UNIVAC 494 Algorithm
FIGURE A17-5
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INTINFOji = DFINFOji

BHIST

= BHIST -1
BGRPji BGRPji

Record

Tores DFINFO ., BHISTgeop

Ji

Set

IMIj = 1

Al. =0
IJ

INTINFOji = DFINFOji

CONSOLE Channel: Set an interrupt.
UNIVAC U494 Algorithm

FIGURE A17-
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Select a service request for operation without interrupts.

Select the line corresponding to MIN (TDR..)'
ji

Set
orRC = T

CONSOLE Channel: Select a service request.

UNIVAC 494 Algorithm
FIGURE A17-7
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Set

T = MIN (TBARji)

Time Housekeeping: Find the next running time event.

UNIVAC 494 Algorithm
FIGURE Al8-1
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O
“'iliiii!ﬁi’»Yes

No

Is
TYPE , = PBT

Yes

Yes

Yes

Yes

Yes

20.6
N4

Time Housekeeping: Select the correct I/0 model.
UNIVAC 49l Algorithm
FIGURE A18-2
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For every data transfer, we have recorded:

Channel identification,

Device identification,

Number of the data request,

Initiation time of the data request,
Completion time of the data request,

CAT of the data request,

Delay of the data request stream (S/S only).

For every FN13 or FN17, we have recorded:

Channel identification,
Device identification,
Completion time of the data request.

For every interrupt, we have recorded:

Channel identification,
Device identification,
Type of the interrupt,
Interrupt scan detection time of the interrupt

For every subinstruction of special interest, we ha

Type of the subinstruction,
Execution time of the subinstruction,

Identification of the program segment containi
subinstruction,

ldentification of the data frame for which the
tion is executed,

Other variables pertinent tn each particular s

//7/5/



ve recorded:

1g the
subinstruc-

ibinstruction.

For every input data frame, we have recorded:
Identification of the data frame,
Initiation time of the data frame,

The number of buffers in use for the buffer group used by
the data frame.

For every output data frame, we have recorded:
ldentification of the data frame,
Completion time of the data frame,

The number of buffers in use for the buffer group used by
the data frame.

If the first request in a data frame or the entire data frame
is lost by excessive interrupt service duration, the interaction

effect is specially denoted.

From the information which has been recorded, abstract the
desired information and generate a resource utilization report

for transfer, processing, and storage.

STOP

Results Computation.
UNIVAC 494 Algorithm
FIGURE A19-1

e
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The value for h or YH is illegal.

' Record
@ ‘ P*hk’ DF*k for all h, k @

{ERROR COMMENT o}

Error Housekeeping: Stop after h error.
UNIVAC 4sh Algorithm
FIGURE A20-1
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‘1 The information flow path is incorrect.
(ap, #Pa € {a,])

@ or ( aCTRy, > aMAth) @
Record

Pfhk’ DF*k for all h, k

{ERROR COMMENT 1}

Error Housekeeping: Stop after information flow path error.
UNIVAC 43l Algorithm -
FIGURE A20-2
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The value for FT is illegal.

Record

FT, SILO, CCMF, CCLDS __@
P* ., DF* for all h, k

{ERROR COMMENT 2}

Error Housekeeping: Attempt to continue after FT error.
UNIVAC 494 Algorithm
FIGURE A20-3
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The value for INT is illegal.

Record

20,3 == 19.0
P*, > DF* for all h, k

{ERROR COMMENT 3}

Error Housekeeping: Stop after INT error.
UNIVAC 494 Algorithm
FIGURE A20-4



20.4

- 176 -

The value for k or K is illegal.
P,k

Record

P* > DF* , for all h, k

{ERROR COMMENT 1}

Error Housekeeping: Stop after k error.
UNIVAC 49k Algorithm
FIGURE A20-5




20.5

- 177 -

The values for Q and a hk are inconsistent.

Record

P* . » DF* for all h, k

{ERROR COMMENT 5}

Error Housekeeping: Stop after Q error.
UNIVAC 43% Algorithm
FIGURE A20-6
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The value for TYPEj is illegal.
Record _
| d, i, Tpges REQ, TDREj
. {ERROR COMMENT 6} | .
Set
TDREj =

Error Housekeeping: Attempt to continue after TYPEj error.

UNIVAC 494 Algorithm
FIGURE A20-7
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The value for REQ is illegal.

Record
. J» 15 Tppes REQ .

{ERROR COMMENT 7}

- Error Housekeeping: Attempt to continue after REQ error.
UNIVAC k3% Algorithm
FIGURE A20-8
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No FN13 is expected for this
device.

Record
is 1, Types REQ

{ERhOR COMMENT 8}

Error Housekeeping: Attempt to continue after FNI3 error.
UNIVAC 494 Algorithm
FIGURE A20-9
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No FN17 is expected for this
device"

70, 9 Record
i» i, Tppes REQ

{ERROR COMMENT 9}

Error Housekeeping: Attempt to continue after FN17 error.
UNIVAC 494 Algorithm
FIGURE A20-10
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The value for TYPE‘_-N]3 is illegal.
Record
J» 1, Tppes REQ, TYPEgy s
{ERROR COMMENT 10} @
Set
LATENCYFN]3 =2

Error Housekeeping: Attempt to continue after TYPEFNIS error.

UNIVAC 439k Algorithm
FIGURE A20-11
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The value for LATENCYFN]3 is illegal.

Record
is 15 Tppes REQ, LATENCYpy s
{ERROR COMMENT 11)
Set
TWPEeyy3 =1

LATENCYFN]3 =2

Error Housekeeping: Attempt to continue after LATENCYFN13 error.

UNIVAC 494 Algorithm
FIGURE A20-12



