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1. INTRODUCTION AND HISTORICAL BACKGROUND

The Binary Data Acquisition and Control ~ystem (BDACS) is a
computer-controlled general—purpose instrumentation system that
retrieves and stores binary logic signals generated by a system
undergoing some form of testing. Simultaneously , BDACS can transmit
binary logic control signals to the test system in order to initiate a
specific logic state of the system or to control the sequence of
operations through several logic states.

BDACS [originally called the Communications Monitor and Control
System (CMCS)] was developed under the Program for Electromagnetic Pulse
Testing (PREMPT) , jointly sponsored by the Defense Nuclear Agency (DNA)
and the Defense Communications Agency (DCA). The primary objectives of
PREMPT are :

(a) to evaluate the vulnerability/survivability of the WWMCCS/DCS
Command , Control, and Communications systems (Cs) subjected to a
high-altitude electromagnetic pulse (HEMP) environment by using a
methodology that includes both testing arid analysis;

(b) to provide hardening recommendations/fixes that insure an
acceptable level of performance of the WWMCCS/DCS in a HEM P envi ronment;

Cc) to develop the analytical tools required to analyze the
• WWMCCS/DCS and other critical C~ systems.

The initial phases of PREMPT included large-scale test programs to
be performed on three telephone switch centers that form a part of the
continental U.S. Automatic Voice Network (CONUS-AUTOV ON). As part of
the data requirements for these test programs, the logic states of the
switch centers had to be monitored and controlled. The development of
BDACS is a result of these requirements.

A block diagram of the BDACS hardware is shown in figure 1 (a to C ) .

The hardware is centered around a Data General Corporation (DGC ) Nova-
1230 minicomputer processor and peripheral system. The computer
includes a 16K core memory, Teletype (TTY) control unit, card-reader
input unit, line-printer output unit (to allow real-time hard-copy
output of BDACS results), a 9-track magnetic-tape drive (to allow
archive storage of BDACS results) , and a disk-cartridge drive to store
both the background operating software system (supplied by DGC) and the
foreground BDACS control software system that was developed concurrently
with the hardware. The special—purpose interface board supplied by the
original equipment manufacturer (OEM ) provides the hardware link between
the computer section and the binary signal interface/multiplexer and
special-purpose control boards of BDACS. These special-purpose control

5
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boards include (1) a state correlator which generates a time-delayed
trigger signal when the system under test enters a prescribed logic
state (as defined by the parallel coincidence of up to eight logic
signals) (2) a high-speed buffer (HSB) that allows very fast monitoring
of sixteen binary signals at sample rates of two per microsecond , (3) a
low-speed buffer (LSB) that allows a slow monitor and serial transfer of
slowly changing logic signals, and (4) audible tone diallers and
dial-tone detectors that are specific interface modules for the
particular telephone switch centers which were tested under PREMPT. The
present capabilities of BDACS are summarized in table I.

The heart of the EDACS consists of a software control program and
several ancillary programs that provide the communications links between
the BDACS operator and the system hardware . The remainder of this
report describes the architecture and functions of several modules that
comprise the BDACS software.

The initial BDACS software package was prepared by the OEM during
the initial system development and was used during BDACS operations at
Polk City , FL. During the BDACS refurbishing period in preparation of
operations at Delta, UT , some minor modifications and improvements to

7
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TABLE I .  PRESENT BDA C S C A P A B I L I T I E S  P
Feature Capabi 1 ities

Binary signa l mon i tor
(input MUX) 128 signals monitored

Binary signal contro l
(output MUX) 64 signals controlled

System state correlator 8 signals correlated

Trigger delay counter 0 to 55 us , simulated

High-speed buffer 2K (16 bits) words mon i tored (0.5 us)
i i

Low—speed buffer ~28 signals mon i tored seriall y (50 us)

Sampling resolution 50 us --input high-speed MUX words (16 bits)

350 us--input low-speed MUX words (112 bits)

1 000 us--output MUX words (64 bits)

the initial software package were provided by personnel of Harry Diamond
Laboratories (HDL). In particular , an option was incorporated to
provide the immediate on-line data printout using the TTY control unit
in lieu of the line printer.

During these earlier portions of BDACS operations , the basic
“background” software operating system was the Real Time Disk Operating
System RDOS-REV 1.00 supplied by DGC. Following the Delta test program,
an updated and improved operating system, RDOS-REV 3.01, was obtained
from DGC and placed on BDACS. However , because the core resident
portion of RDOS-REV 3.01 is substantially larger than that of
RDOS-REV 1.00, the 16K core capacity of BDACS was insufficient to hold
both RDOS-REV 3.0]. and the BDACS control program concurrently . In fact,
even with the earlier RDOS-REV 1.00, the concurrent loading of this
operating system with the BDACS control program filled all but
approximately 20 words of BDACS core. Consequently , there was no room
for any substantial software additions or improvements to the BDACS
control program as required for additional monitoring capability ,
without drastically reorganizing the control program .

Furthermore , the initial BDACS software package was not able to meet
the design objective of a 50—us minimum sample cycle time and was very
inefficient both in operating time and in data storage requirements
during the data reduction phase of the program .

8
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For these reasons, a complete redesign of the control program
package was initiated. The package described in the following sections
has been implemented as the current BDACS control program. The control
program is written in the DGC-supplied RDOS Assembly language and
interfaces with the RDOS-REV 3.01 operating system.

2. BDACS CONTROL PROGRAM--GENERAL ARCHITECTURE

The BDACS control program has been specifically designed in a
“structured program ” modular format that allows for future expansion or
modification without complicated interactions or interdependencies among
the different modules . In particular , the overall operation of the
control program has been separated into major sequential taE’ks , with
each task programmed as a separate overlay module of the control-program
save file. Information exchange among the different overlay modules has
been kept to a minimum and is in one of the following forms:

(a) ZREL parameters (a very limited number)

(b) NRE L tables in the root binary

(c) data files organized under the RDOS operating systems

Moreover, those system parameters defined within each overlay module
which may be subject to change with system augmentation or expansion
have been collected into a separate system parameter file, BDACS.SR,
organized under RDOS. As described below, this file should be assembled
with each program segment when the user constructs the control-program
save file.

The BDACS control program is composed of a root binary section and
six overlay modules which are common to a single overlay region. The
major tasks associated with the root binary and each overlay module are
summarized below and are described in detail in the subsequent sections.

Module Name Task

Root binary MONTR.SR holds ZREL parameters

holds NREL tables

provides overlay control

Overlay No. 1 PHAS1.SR initializes and opens RDOS files

reads and constructs METHOD file
data acquisition and reduction tables

9
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Module Name Task

reads and constructs METHOD file
data control tables

reads and stores PREAMBLE query file

stores the METHOD and ASSIGN files

Overlay No. 2 PMAS2.SR controls real-time data acquisition
and control sequencing

Overlay No. 3 PHAS3.SR retrieves and stores HSB data

Overlay No. 4 PHAS4 .SR reduces and stores the MUX and LSB
data . -

Overlay No. 5 PHAS5 .SR reads and stores POSTSCRIPT query
file

produces the on-line data printout

Overlay No. 6 ERMSG.SR generates error messages

provides normal or abnormal return to
the RDOS-CLI

To produce the working load module (that is, the . SV save file and
the .OL overlay file) of the control program , the user should first
assemble the root binary and each overlay module using the RDOS-supplied
assembler to produce the associated relocatable binary ( .RB ) file . The
RDOS-CLI command strings for these assemblies are

(a) Root binary

ASM BDACS MONTR MONTR.RB/B

(b) Overlay No. 1

ASM BDACS PHAS1 PHAS1.RB/B

Cc) Overlay No. 2

ASM BDACS PHAS2 PHAS2.RB/B

(d) Overlay No. 3

ASM BDACS PHPNS3 PHAS3.BB/B

10
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(e) Overlay No. 4

-• 
ASM BDACS PHAS4 PHAS4.RB/B

(f) Overlay No. 5

ASM BDACS PHAS5

(g) Overlay No. 6

ASM BDACS ERMSG ERMSG.RB/B

Following assembly , the relocatable binary files are combined, and
relocatable externals are resolved to produce the final save and overlay
files. The RDOS-CLI command string for this loading operation is

RLDR MONTR [PHAS1,PHAS2,PHAS 3,PHAS4 ,PHAS5,ERMSG]l0/ C

The final result is the generation of a save file named MONTR.SV and an
associated overlay file named MONTR. OL.

3. BDACS DATA FILES P1ND TEMPORARY FILES

The BDACS control program uses the RDOS file management routines to
create and maintain a number of different data files and temporary files
used during BDACS operations . A general description of the content and
format of these files follows.

PREAMBLE.DA--An RDOS sequentially organized, permanent, and write-
protected file containing alphanumeric text information generated and
maintained by the DGC-supplied text editor (EDIT .SV) under the control
of the BDACS operator. The file contains a series of alphanumeric
“query” or “statement” lines which are presented to the BDACS operator
line by line at the beginning of a BDACS test run. A query line
requires operator response, and both the query and response are stored
for later incorporation in the final data vector. A statement line
(which begins with an asterick) does not require a response. It is
used to incorporate information into the final data vector which does
not change from one test run to the next or it is used for formatting
purposes.

POSTSCRIPT.DA--AII RDOS sequentially organized , permanent, and write-
• - protected file, similar to the preamble file described above. The

postscript file contains a series of query or statement lines which are
presented to the BDACS operator following a BDACS test run. Again , the
query/response or the statement is incorporated in the final data
vector.

11
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ASSIGNA.DA--An RDOS randomly organized, permanent, and write-
protected file containing alphanumeric text information generated and
maintained by the ASSIGN.SV program which is supplied as part of the
EDACS software package. The alphanumeric text is used to describe the
signals being monitored by the }ISB. In particular, the textual
information for each signal is contained in 16 bytes (8 words packed
mode 1) null filled. Thus, information for 32 signals is held in a
256-word disk block , and the file contains as many disk blocks as
required for the HSB signals.

ASSIGNB.DA--An RDOS randomly organized, permanent, and write-
protected file containing alphanumeric text information similar to that
described above. For the present file, the text is used to describe the
signals being monitored by the BDACS MUX panels. Again, each signal
text is packed in 8—word segments, with 32 signal texts per 256—word
disk block.

ASSIGNC.DA--An RDOS randomly organized, permanent, and write-
protected file containing alphanumeric text information similar to that
described above. For this file, the text is used to describe the
signals being monitored by the BDACS LSB. Again, each signal text is
packed in eight—word segments, with 32 signal texts per 256—word disk
block.

BDACS.DA--An RDOS contiguously organized, permanent, write- and
attribute-protected file containing the binary data acquired during a
BDACS test run. The binary information is written into the file space
independent of and external to the RDOS operating system and file

• maintenance routines. However, during the data reduction phase of the
test run, the data are retrieved from the file under control of RDOS
routines.

TEMPA.Th--An RDOS sequentially organized temporary file, created by
the BDACS control program at the beginning of each BDACS test run. The
file provides temporary storage for the query/response lines and the
statement lines of the preamble file described earlier. At the end of a
BDACS test run, this file is transferred to the final data vector and/or
the on-line data printout.

TEMPB.TM--An RDOS randomly organized temporary file, created by the
BDACS control program preceding the retrieval of the HSB data. At the

.i of a BDACS test rum , this file is transferred to the final data
vector and/or the an-line data printout.

TEMPC.TM--An RDOS randomly organized temporary file, created by the
BDACS control program preceding the reduction of the MtJX and LSB data
(provided the magnetic—tape option is not in effect). At the end of a
BDACS test run, this file is transferred to the on—line data printout.

12
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TEMPD.TM--An RDOS sequentially organized temporary file , created by
• the BDACS control program following data reduction. The file provides

temporary storage for the query/response lines and the statement lines
of the postscript file described earlier. At the end of a BDACS test
run, this file is transferred to the final data vector and/or the
on-line data printout .

4. BDACS METHOD FILES

• The BDACS operator provides information to the BDACS control program
on how a test run is to be conduct’~d (or controlled) through a “method”
file. The different method files are RDOS sequentially organized files
containing alphanumeric text information generated and maintained by the
DGC-supplied text editor (EDIT.SV) under the control of the EDACS
operator. Each method file should contain the lines of information that
follow.

Cl) The identification line does not provide information to the
control program but serves to identify the contents of the file.

(2) The sample rate line should contain a single—precision , decimal
integer between 50 and 4095 which represents the sample rate (in
microseconds) for the BDACS MUX panels. The integer may be preceded and
followed by alphabetic text strings (nonnumeric) .

(3) The test duration line should contain a double—precision,
decimal integer which represents the total duration of the test run (in
milliseconds). The integer may be preceded and followed by alphabetic
text strings !nonnuxneric) .

(4) The HSB line should contain a single—precision, decimal integer
between 500 and 10000 which represents the sample rate (in nanoseconds)
for the BDACS HSB. An aster isk immediately following the in teger
indicates that the HSB data should be transferred to the on-line data
printout file following the data run. Alternatively, an integer of zero
in this line indicates that the HSH data-retrieval phase will be

• bypassed. The integer may be preceded and followed by alphabetic text
strings (nonnumeric) .

(5) The LSB line should contain a single—precision , decimal integer
between 1 and 16 which represents the MUX input number (on the
high-speed word) at which the LSB signal is being serially monitored.
Alternatively, an integer of zero in this line indicates that the LSB is
not in use. The integer may be preceded and followed by alphabetic text
strings (nonnumeric).

13



(6) The MUX reported points list consists of two or more lines of
information representing those MUX input points which are selected for
data reduction and/or inclusion in the on-line data printout following a
test run. The list begins with a “heade r ” line that is used for
formatting but imparts no information to the control program . Following
the header line is a series of data lines that contain one or more
single—precision , decimal integers separated by non-digit characters.
The integers , ranging from 1 to 128 , represent those points on the input
MUX panels to be included in the data-reduction phase of the control
program. An asterisk immediately following an integer is a flag
indicating that the specified point should also be contained in the
on-line data printout. The last line of the MUX reported points list
should be an alphabetic text string (for example, END OF MUX LIST.),
containing no digits, which is used as an end—of-list indicator.

(7) The LSB reported points list like that described above ,
consists of two or more lines of information representing those LSB
input points that are selected for data reduction and/or inclusion in
the on—line data printout. Again, the list consists of a header line, a
series of data lines, and an end—of-list indicator line. The integers
in the data lines represent those LSB input points to be included in the
data—reduction phase of the control program. An asterisk immediately
following an integer is a flag indicating that the specified point
should be included in the on-line data printout.

(8) The control point list consists of one or more lines of
information representing the control functions to be performed by the
control program during a test run. The list begins with a header line
that is used for format but imparts no information to the control
program. Following the header line is a series of data lines, each of
which contains two single—precision, decimal integers followed by a
double-precision, decimal integer. The first single-precision integer
represents the state which a point on the MUX output panel is to assume,
either 0 or 1. The second single—precision integer represents the point
number on the MUX output panel, ranging from 257 to 318. However, a
special point number of 0 may also be used. This number does not
correspond to any point on the MUX output panel; instead, it indicates
when the control program should begin data storage during data
acquisition. The double-precision integer represents the elapsed time
(in milliseconds) from the beginning of a test run at which the selected
control point is to assume the indicated state. The series of data
lines should be arranged in an ascending sequence with respect to time,
and no two adjacent times should differ by more than 32,767 ms.
Furthermore, the last time in the list and the test duration time
specified earlier should not differ by more than 32,767 ms. If
necessary, pseudo—control data lines, which will not affect the current
state of a control point, may be placed in the data series to comply
with the above limitation. As a second limitation , the total number of
lines in the data list should not be greater than 128. Last, an

14
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end—of-list alphabetic text string may optionally be included in the
list and as a final line of the method file. An example of a typical
method file is shown in figure 2.

IDENTIFiCAT ION : TEST MET HOD

~.HMPLE RATE (IN USEC): tOO

DURATION ( I N  riSEC : ieeoe

HS SUFFER: 5500*

LS BUFFER: 16

I~~PORTED POINTS TABLE

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

17*jS*19*20*Zt .fl*23*24*25*26*27*28*29*30*3j*32*

33*..t +~5*36*3?*38*~~ *4Q*4t*42*43*44*45*46*47e48*

49.~~J4 ~ j *5~~* ~ 3*54*5 56*57* *~~9*6O*6-t*62s~~3*64*

6~$*66*67,~~84 69*7B*7i.72*73*74*?5*?6*7 ’*7$*?9.SO*

8j*82*$3*54*~~ *$6457.$8*89*9D*9j*92*93~.9.*95*96*

97*95*99* jOO*t0j*jO2*jQ3*jC4*j$5*~~~~~*j57*jO8*~~~ 9*jjO .jtj*1j2*

ti3*ii4*ii5* 6*t1? *1t$*tt9*t2O*tZi*i22*i~~~*124.t25 *t26*t27*t28*

END OF TABLE

L.S EUFFW ~ TABLE

17” 18.i9+2O*21*~2*23*24*25~26*2?*28*29*3O*3ts32*

33*34. *3.*37*38,’39*40,’4j*42*43*44*45*46...47*45.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

8j ,82*$ 54.E5*B6*87*a6*S9*9O*9j *92*93*94*9~~ 9S*

97,98*~~ 9 OQ.jQj O2*jQ~~ ,jQ4*j05*tO6*jO7.jO$* 9*j~~O*jjj *~~~~2*

j.~ 3*114*i15*116*t17*lts,t19s120*121*122*t23*124*125*126.12?*12e*

END OF TABLE

STATE SIONAL TInE

I U 0

I 2~7 0

1. 2~8 0

1 259 0

1 265 0

1 266 0

• 1 • - 267 - - -  0 -

Figure 2. Typical BOACS method file (partial).
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5. BDACS DATA VECTOR AND ON-LINE PRINTOUT

The results of a BDACS test run may be incorporated in a final data
vector written on magnetic tape and/or an immediate on-line data
printout produced by the EDACS line-printer or TTY control unit.

5.1 BDACS Data Vector

If the “M” global switch option is in effect, the final data
vector on magnetic—tape unit MTO contains eight files described below.

(a) MTO:0 is the preamble file query/response lines and
statement lines transferred line by line from the TEMPA.TM file. This
file has the standard RDOS tape format and record length of 514 bytes.

(b) MTO:l is the method file selected for the particular test
run which is transferred line by line. Again, the file has the standard
RDOS tape format and record length of 514 bytes.

Cc) MTO:2 is the ASSIGNA.DA file transferred as 256—word
blocks. The record length of each block is 512 bytes.

I

Cd) MTO:3 is the ASSIGNB.DA file transferred as 256—word
blocks. The record length of each block is 512 bytes.

(e) MTO:4 is the ASSIGNC.DA file transferred as 256—word
blocks. The record length of each block is 512 bytes.

(f) MTO:5 is the HSB data transferred as 256-word blocks from
TEMPB.TM. The record length of each block is 512 bytes.

(g) MTO:6 is the MUX input panel data and LSB data generated
during data reduction. The file consists of 768-word data blocks with
record lengths of 1536 bytes. Each of the 256 data entries in the data

• blocks has six bytes (or three words). The first byte contains a state
bit (either 1 or 0), an error-recovery bit (either 1 or 0) and a select
bit (either 1 or 0 ) .  The second byte contains the MUX or LSB point
number corresponding to the state. The third, fourth, fifth, and sixth
bytes contain a double-precision integer representing the time from the
beginning of the test run (in ins) at which the selected point changed to
the prescribed state .

(Ii) MTO:7 is the postscript file query/response lines and
statement lines transferred line by line from TEMPD.TM file. This file
has the standard RDOS tape format and record length of 514 bytes.

16
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If the “L” global switch option is in effect , the final data
vector is transferred to the BDACS line printer. Similarly, if the “T”
global switch option is in effect , the final data vector is transferred
to the BDACS TTY control unit. For either case, this data vector
contains the following entries:

(a) The preamble file query/response lines and statement lines
transferred line by line from TEMPA.TH file.

(b) The postscript file query/response lines and statement
lines transferred line by line from TEMPD.Th1 file.

Cc) The method file transferred line by line from the method
file selected for the test run.

(d) The HSB data, if the printout option as described in
section 4 is in effect. This printout consists of (1) the assignment
table for the different HSB input signals derived from ASSIGNA.DA , and
(2) a chronological list of the monitored states of the HSB input
signals. The time at which each signal was monitored is derived from
the HSB sample rate described in section 4.

(e) The input IIUX data and LSB data for those MUX and LEE
signal points which were flagged for on-line data printout, as described
in section 4. The printout consists of data lines containing (1) the
new state (either 1 or 0) which a signal point assumes, (2) the time (in
microseconds) at which the state c~iange occurred, (3) the signal point
number and select code (either “M” for MUX panel or “L” for LSB), and (4)
the signal point mnemonic name for the signal as derived from either the
ASSIGNB.DA or the ASSIGNC.DA files.

6. ROOT BINARY SEGMENT--MONTR.SR

The root binary segment is the part of the control program that
remains core resident throughout a BDACS test run. For this reason, the
root binary segment was designed to require only a small amount of core ,
while most of the program core requirements are shared among the several
overlay modules. The assembly language structure for MONTR.SR is given
in appendix A , section A-l. The root binary segment is divided into the
following three regions (sect . 6.1, 6.2, and 6.3).

6.1 ZRE L Parameters

This region is organized in relocatable page-zero locations and
contains those parameters that are common among or global to the several
overlay modules. In particular , the following parameters are presently
in use.

17
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(
~ ) OVRTN holds the return address to the root binary from al l

overlay modules (except when program exit is affected in l-:RMSC,.SR) .
This parameter is set in subroutine OVLOD as part of the overlay loading
procedure .

(b) RECOV provides several functions : First , it holds the
system error code if an RDOS system call error occurs during processing
in any of the overlay modules. Second , it holds the root binary return
addres s, previously stored in OVRTN , if a recoverable error occurs in
any overlay module .

(c) ERRTN contains the NREL address to the root binary section
labelled ERROR . This allows an abnormal exit from any overlay module to
the root binary segment when specific errors occur.

Cd) ERCOD contains an error code which is returned to the root
binary segmen t whenever an abnorma l error return is aff ected . In
particular , a code of -1 is returned for an RDOS system call error. For
other errors, the left-hand byte of ERCOD contains the overlay number in
which the error condition occurred , and the right-hand byte of ERCOD
contains the error number for that particular overlay module . ERCOD is
set wi thin each overlay module and suppl ies information to the error
message overlay ERMSG.SR.

(e) MAGFG provides two fun ctions : Firs t , it holds the first
global switch word suppli -d from the CO~ .cM file generated by the
RDOS—CLI . Second , it holds a nonzero value as a flag if global switch
“M” is optionally set indicating a magnetic tape is required. This
parameter is set in overlay module PHAS1.SR and used in PHAS1.SR ,
PRAS3.SR, PHAS4 .SR , and PHAS5.SR.

(f) PRINT provides two functions : First , it holds the se~ ond
global switch word supplied from the COM.CM file generated by the
RDOS—CLI. Second , it holds nonzero prin t flags if global switch “L” is
set, for line printer required, or global switch “T” is set, for TTY
control unit required. Bit lBl5 is set for “L” and lBO is set for “T.”
This parameter is set in PHAS1.SR and used in PRAS5.SR.

(g) SMPRT holds the MUX panel sample rate as a single-precision
binary integer. It is set in overlay module PHAS1.SR and used in
PHI~~2.SP and PHAS4.SR.

Ui) HSMON hQlds the HSB sample rate as a single—precision
binary integer and the optional HSB on-line data printout flag in 1BO .
It is set in overlay module PHAS1.SR and used in PHAS3.SR and PHAS5.SR .

Ci) LSMON holds the LSB signal point on the MtJX panel as a
single—precision binary integer. It is set in overlay module PHAS1.SR
and used in PHAS4.SR during data reduction.

I ~ 
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T
C i )  BLKCT contains the numbe r of remaining track surfaces on

the disk in which data from the MUX input panel are stored. The
parameter is initially set to a maximum count, curren tly 200, and
decremented during ove rlay module PHAS2.SR operations. The parameter is
also used in PHAS4.SR during data reduction.

(k) HLDCT contains the number of data blocks acquired but not
stored on the disk preceding the onset of data storage. The parameter
is ini t ial ly zero and periodically incremented during data acquisition
PHAS2.SR of the control program . The parameter is used in PHAS4.SR
during data reduction .

6. 2 NREL Input/Output Control Tables

This region of the root binary segment consists of three tai~~es
containing input and output control information .

(a) MSKTB is divided into three parts . The f i rs t  part contains
mask words of those MUX input points which have been designated for data
reduction (see sect. 4). The mask words are packed with 16 points per
word , each bit from 1615 to 160 being set if the corresponding point is
reported . At present, eight such mask words corresponding to 128 input
points are in use. The second part contains mask words whose bits
correspond to the previous state (either 1 or 0) of t~~~ different MUX
input points. As above, the words are packed with 16 points per word
for a total of eight mask words. Initially , the mask words are all
zero, corresponding to an assumed initial 0 or “off” state for the input
points. The third part of MSKTB contains mask words of those MUX
input points which have been designated for immediate on—line data
printout (see sect. 4). Again , the words are packed with 16 poin ts per
word for a total of eight mask words. Thus, the total present length
for MSKTB is 24 words , plus one spare.

(b) LSBTB is the LSB equivalent to MSKTB. Again the table is
divided in to three parts contain ing mask words which correspond to the
reported points , the previous state, and the points enabled for on-line
printout.

Cc) CTLTB contains the information required to perform the
control operations in overlay module PHAS2 .SR.  Currently , the table has
a capaci ty for 128 such control func tions, with each control function
having a corresponding three-word entry in the table. The first word of
an entry contains the elapsed time (in milliseconds) from the previous
entry at which the present control function is to be activated. The
second word of an entry contains a word mask specifying the
correspondinq bit position in the MUX output-pane l buffer word which is
to be activated (or altered). The third word of an entry contains both
the state to be activated (in bit position 1615) and the address of the
MUX output—pane l buffer word (in the remaining bit positions).
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6.3 NREL Code

This region of the root binary segment contains the limited
amount of instruction code which is required for overlay module
initiation and loading and for overlay module entry and exit control.

The control program begins at parameter START and immediately
initializes and opens the control program overlay file MONTR.OL on
channel No. 7. Next , the overlay modules PHAS1.SR, PBAS2.SR, PHAS3.SR ,
PHAS4.SR, and PHAS5.SR are sequentially loaded into memory via the
overlay load subroutine OVLOD. Following each load a branch instruction
is performed into the overlay region to addresses OVST1, OVST2, OVST3,
OVST4 and OVST5. Following a normal completion of these overlay module
instructions, or if an error condition occurs, the last overlay module
ERMSG is loaded and entered. From this overlay module a normal or
abnormal return to the RDOS-CLI is performed, or the root binary segment
is reentered if a recoverable error is encountered.

7. OVERLAY MODULE--PIIAS1.SR

This overlay module is the part of the control program that receives
the control input data from the “method” file and constructs the control
tables as described in sections 4 and 6 .2 .  In addition , this module
performs the query/response operations associated with the PREAMBLE.DA
file and begins construction of the BDACS temporary files and the BDACS
data vector described in sections 3 and 5.

PHASE1.SR is composed of instructions interspersed with tables and
parameters. Logically, the module is divided into three main regions,
the “backbone,” the subroutines, and the name/test strings. These
regions are described in detail in sections 7.1 to 7.4 and the assembly
language listing for PHAS1.SR is shown in appendix A , section A-2.

7.1 PHAS1.SR Backbone Code

The backbone code for PHAS1.SR is primarily a set of sequential
initialization tasks for the control program. The main tasks performed
are to

(a) reset MDX output buffer, MUX input mask table, and the LSB
input mask table.

(b) disable RDOS spooling on $LPT and $TTO ; open the output
message unit ($TTO) .

Cc) open the RDOS—generated COM.CM file and retrieve the global
switches and “method” file name; set data vector and on—line printout

b 
option flags (see sect. 6.1(f) and (h)); initialize MTO (if required).

20 

_
~~ J • --~~~~ _~~~~ _ -~ -~~~~~~



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- - -—-.—

- —- - - _ _ ____ _ _.___ _  _-__—_-—-—--_-.—.- -.. --~ ——— -- — -

Cd) open the prescribed “method” file and extract program
control data as described in section 4; construct MDX input mask table,
LSB input mask table, and MUX output control table , as described in
section 6.2.

Ce) create TEMPA.TM file; open TEMPA.TM and PREAMBLE.DA files;
read preamble query/statement lines and obtain operator response ;
construct TEMPA.TM.

( f )  t ransfer TEMPA.~~~, the “method” file, ASSIGNA.DA ,
ASSIGNB.DA , and ASSIGNC.DA to the magnetic—tape data vector (if “M”
option is in effect) .

(g) check for proper sense—switch conditions.

During the process of receiving initialization parameters and
data, these quantities are checked for proper value limits. If an
out—of-bounds condition arises, control is transferred to an error
routine .

7.2 PHAS1.SR Subroutine Code

The subroutines which comprise part of the PHAS1.SR code are
accessed from the backbone code one or more times using the assembly
language JSR instruction. ~~pically, access to the subroutine is
indirect, with the subroutine starting address stored in an access word
near the JSR instruction. Moreover, depending on the subroutine, one or
more parameters may follow the JSR instruction. Return is made to the
instruction following the last parameter, unless errors or exceptional
conditions cause branching to other parts of the code. The following
paragraphs briefly describe the subroutines found in PHAS1.SR.

(a) TABLE reads the contents of the MUX or LSB-reported points
list in the “method” file and constructs the MSKTB or LSBTB mask table
described in section 6 . 2 ( a )  and (b). Three parameters are associated
with the subroutine : the first  contains the beginning address of the
mask table , the second contains the maximum size of a valid list entry,
and the third contains offset  within the table for the beginning of the
on-line printout masks. Entries within the list are assumed to begin at
a value of one. An exceptional return to the error routine occurs if an
entry in the list is out of bounds. Norma l return occurs when a line
containing no digits is encountered in the list.

Ui) CIGBR checks a binary number for valid bounds. The number
is contained in ACO. The lower bound is given as the first parameter
and the upper bound is given as the second parameter. An exceptional
return to the error routine occurs if an out-of-bounds condition occurs.
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Cc) XFERF transfers ASCII data from one file to another. The
two parameters that are required contain the byte poin ters to the source
file name and the destination file name. The files are opened on RDOS
channels No. 3 and No. 4, the transfer is made on a line-by-line basis ,
and the files are then closed on both channels. No exceptional
condition is explicitly contained in this subroutine .

(d) XBLK transfers contents from a disk file to a magnetic-tape
file block by block (256 words per block). Similar to XFERF , the files
in XBLK are opened on RDOS channels No. 3 and No. 4, the transfer is -

made , and the files are then closed on both channels.

(e) MVWUT transfers  words to a destina tion storage area from
the utility buffer pointed to by the byte pointer UTBPT. Two parameters
are requ ired , the f i rst containing the address of the destination area ,
and the second containing the number of words to be moved.

( f )  FMMSK forms a mask (in Ad ) and displacement value (in ACO)
corresponding to an initial binary value in AdO. In effect, the
subroutine divides ACO by 16 to form the displacement as the ql.iotient.
The remainder is used to set the associated bit position in the mask
word contained in Ad (a remainder of 0 sets bit lBl5). All other bits
in the mask are reset.

(g) GTSPN reads an ASCII decima l integer text string and forms
the corresponding single—precision unsigned binary integer in ACO . The
byte pointer to the beginning of the text string is stored in A d .  The
subroutine searches the text string until the first decimal character is
encountered. Thereafter, each succeeding decimal charac ter is folde d
into the binary equivalent of the number. The first non-decimal
character terminates the scan , and upon exit from the subroutine AC2
contains the byte pointer to this terminating character. A jump is made
to the error routine whenever a binary number overflow occurs (that is ,
a number greater than 65,383) or whenever no number is found within the
text string.

(h) GTDPN is similar to GTSPN except that a double—precision
unsigned binary integer is formed in ACO and A d .  An overflow occurs
whenever the number is greater than 4 ,294,967,295.

Ci) CTSPR is similar to GTSPN except that if no number is found
in the cext string, then exit from the subroutine is performed via the
first parameter.

(j) CTBYT retr ieves a byte from a text string pointed to by a
byte pointer in AC2. The byte is returned in ACO (right-hand position) ,
and the byte pointer is left unchanged .

2.2
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(k) STBYT stores a byte held in AdO (right-hand position) in
the text string pointed to by a byte pointer in Ad2. Upon return from
the subroutine , the byte pointer is incremented by one count.

(1) CREAT creates a sequentially organized disk file by using
the system call .CREAT. The first param eter contains a name pointer to
the name of the file to be created. If the file already exists , the old
file is deleted and a new file is created; otherwise , all system error s
cause a branch to the system error routine .

(m) DELET deletes a file by usinct the system call .DELET. The
first parameter contains a name pointer to the name of the file to be
deleted. If the file does not exist , no error is initiated; otherwise ,
all system errors cause a branch to the system error routine .

Cm ) OPFLE opens a file on an RDOS channel by using the system
call .OPEN . The first parameter contains a name pointer to the name of
the file to be opened. The second parameter contains the channel
number. Default characteristics for the file are assumed when the
subroutine is called . All system errors cause a branch to the system
error routine .

II

(o) CLFLE closes a f il e on an PIJOS channe l by using the system
call .CLOSE . The first parameter contains the channel number to be
closed. All system errors cause a branch to the system error routine .

(p) INMTA initializes the magnetic tape until MTO by using the
system call .INIT. A partial initialization is assumed when the
subroutine is called , and the subroutine waits locally until the “device
ready ” status is achieved. All system errors cause a branch to the
system error routine .

(q ) WTLUT writes a line from the utility buf fe r  (pointed to by —

byte pointer UTEPT) to the file opened on channel No. 3. This
subroutine uses the system call .WRL . All system errors cause a branch
to the system error routine .

Cr ) TYLUT is similar to WTLUT except the channel on which the
system console output file ($TTO) is opened is No. 1.

(s) TYPMG is similar to WTLU T and TYLUT except the byte pointer
is given as the first parameter and points to a message text string.

Ct) RDSUT reads sequentially a number of bytes from the file
opened on channel No. 4 to the ut i l i ty bu f f e r  (pointed to by byte
pointer UTBPT). The subroutine uses the system call .RDS, and the
number of bytes to be read is given as the first parameter. All system
errors cause a branch to the system error routine.
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Cu) RDLUT reads a line from the file opened on channel No. 4 to
the utility buffer (pointed to by byte pointer UTBPT) . The subroutine
utilizes the system call .RDL , and upon successful return, AC2 contains
the byte pointer to the byte following the end of the line. All system
errors cause a branch to the system error routine.

(v) RDLU R is similar to RDLUT except that , upon detecting an
end-of-file error condition, the subroutine exits via the first
parameter.

(w) RDLUA is similar to PDLUT except that the byte pointer is
located in AC2 and the channel number for the file is given as the first
parameter.

(x) SPLDS disables spooling on a device whose name is pointed
to by the byte pointer given in the first parameter. The subroutine - I
uses the system call .SpDA, and all system errors cause a branch to the
system error routine.

(y) OPMTA opens a magnetic tape file for free format I/O on an
PDOS channel by using the system call .MTOPD. The first parameter
contains a byte pointer to the name of the magnetic-tape file name, and
the second parameter contains the channel number on which the file is to
be opened. All system errors cause a branch to the system error
routine.

Cz) MTAWT performs a magnetic—tape free format “write”
operation to the file on channel No. 3 by using the system call .MTDIO.
The data to be transferred are located in the buffer pointed to by BUFFR
and include a block of 256 words. All system error conditions except
“end—of-file” cause a branch to the system error routine.

Caa) MTASR is similar to MTAWT , except a free format “space
reverse ” of one record is initiated.

(bb ) MTAEF is similar to MTAWT , except a free format “write
end—of—file ” is initiated.

(cc) RDBLK reads a disk block from the file opened on channel
No. 4 using the system call .RDB. The first parameter contains the
block number within the file which is to be read, and the second
parameter contains a branching address for an end—of-file error
condition . A single 256—word block is read from the file into the core
area pointed to by BUFFR. All system errors except the end-of—file
condition cause a branch to the system error routine .
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7.3 PHAS1.SR Name/Text Strings and Buffers

The final region of PHAS1. SR is composed of a set of packed
ASCII name and text strings pointed to by name or text byte pointers.
These pointers are assembly language “equates” that do not generate an
object code, but instead provide byte pointer values used in the
“backbone” and subroutine regions of PHAS1.SR. The name and text

— strings are those RDOS file names and EDACS file names or messages used
• in PHAS1.SR and are generated with assembly packing mode 1, the normal

packing mode for RDOS strings. Last, the final part of the name and
text string region contains the address pointer UTEPT to a 68—word
utility buffer area and the address pointer BUFFR to a 256-word block
I/O buffer. These buffers are used for I/O operations for several
subroutines described in section 7.2.

7.4 PHAS1.SR Error Routine

Several program error conditions can cause a branch to the
PHAS1.SR error routine. This routine determines the point in the
PHAS1.SR code where the error occurred and encodes an error code word
which is stored in ERCOD within the root binary segment (see
sect. 6.1(d)). The error code word contains in the left—hand byte the
overlay module number (one in the present case) in which the error
occurred and in the right-hand byte the displacement from the beginning
of an error table. This error table (pointed to by the symbol ERTBL)
contains as entries those addresses which immediately follow a JSR
instruction to the error routine. Within the routine , the error table
is scanned until a match is found between an error table entry and AC3,
the latter containing the return address of that JSR instruction from
which the routine was entered. Thus, the error is identified as a
displacement from the start of the error table. A corresponding

• displacement from the start of a message pointer table in the overlay
module EMMSG.SR contains a table entry which points to the associated
error message. This message is subsequently printed on the system
output console (that is, $TTO).

At present, the 12 program errors detected for PHAS1.SR are

(a) ERR1-- ”MONITOR POINT UNDERF LOW” --the entry in the MUX input
list or LSB input list is less than unity.

Ui) ERR2-- “MONITOR POINT OVERFLOW”--the entry in the MUX input
list or LSB input list is greater than maximum value allowed (presently
128 and 128, respectively.

(c) ERR3-- “CONTRO L TABLE OVERFLOW ” --the number of control table
entries exceeded the maximum value allowed (presently 128).
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Cd) ERR4-- “OUTPUT LIST NOT IN SEQUENTIAL ORDER”--the entries in
the control table are not monotonically increasing in time.

(e) ERR5-- “OUTPUT LIST DELTA TIME OVERFLOW”--the time
difference between two adjacent control list entries is greater than the
maximum value allowed (32,767).

(f) ERR6--”CONTRO L POINT UNDERFLOW” --the MDX output point in a
control table entry is less than the minimum value allowed (presently

• 257).

(g) ERR7-- ”CONTROL POINT OVERFLOW” --the MDX output point in a
control table entry is greater than the maximum value allowed (presently
318).

(h) ERR8—- “SP-DP OVERFLOW ” --the number in a text string
exceeded the single precision maximum (65,535) or the double precision
maximum (4,294,967,295) in subroutines GTSPN •(or GTSPR, GTSPA) and GTDPN ,
respectively.

Ci) ERR9-- “EOL , NO NUMBER FOUND”--no number was found in a text
string when subroutines GTSPN, GTSPA, or GTDPN are called. $

Ci) ERR1O--”SAMPLE RATE OUT OF BOUNDS” --the sample rate for the
MDX panels is either less than the minimum allowed value (presently 50)
or greater than the maximum allowed value (presently 4095).

(k) ERR11-- “LOW SPEED BUFFER MONITOR POINT OUT OF BOUNDS” --the
point on the input MDX panel where the low—speed buffer signal is
monitored is less than the minimum value allowed (presently 1) or is
greater than the maximum value allowed (presently 16).

(1) ERR12--”HIGH SPEED BUFFER SAMPLE RATE OUT OF BOUNDS”--the
value specified for the HSB sample rate is less than the minimum value
allowed (presently 500) or is greater than the maximum value allowed
(presen tly 10,000).

If the error is a result of a system error returned from one of the
RDOS system calls described in section 7.2, the error code ERCOD is set
to -l as a system error flag. For either type of error (program or
system) return is made to the root binary section via ERRTN, as
described in section 6.1(c).

8. OVERLAY MODULE--PHAS2.SR

This overlay module is the portion of the control program that
initiates the start of data acquisition and supervises the operations of
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the input and output MDX panels (multiplexers) . This module has the
complicated task of retrieving data from the input MDX and storing the
data in a temporary buffer and, when the buffer is full , of transferring
the data to the disk. Concurrently, the module is monitoring the
real—time clock (wrc) and, at the preselected control times, updating
the output MDX buffer data. These data are periodically sent to the
output MUX panel to control the various BDACS operations during a test
run.

Since the input and output data flow can take place at very fast
rates (two input data words and one output data word can be transferred
within 50 us), the response of the standard RDOS interrupt service
routine is not adequate. Thus, the main portion of the PHAS2.SR code
contains a more streamlined interrupt service routine to handle the
multiplexer , disk, and RTC operations. In addition, PHAS2.SR contains
the test—run initiation and control loop code and data tables necessary
to “set up” the multiplexer I/O controller. These three functions are
described in more detail in the following sections, and the assembly
language listing for PHAS2.SR is shown in appendix A , section A-3.

8.1 PHAS2.SR Multiplexer Controller Setup

The BDACS multiplexer controller contains the circuitry which
provides the interface between the central processing unit (CPU) and the
MDX input and output panels. Since this controller operates by direct
memory access ( DMA ) data transfer, it must be preprogrammed with the
appropriate core buffer address and word count for DMA. Furthermore,
the information which controls the operation of MDX input and output
panels must be supplied to the controller. These data are held in a
PHAS2.SR data table and are transferred from the CPU to the multiplexer
controller with the basic NOVA I/O instruction repertoire, as described
below.

(a) DMUXA holds the input and output MDX panel starting
addresses and word counts. A four-bit address and a four-bit word count
are associated with each type of panel. The information is supplied to
the controller by a DOA instruction.

(b) DMUXB holds the DMA input starting address for the initial
• DMA operation . The starting address points to a core buffer region in

which the input data are stored. The address is supplied to the
controller by a DOB instruction.

Cc) DMUXC holds the highspeed word option bit (lBl) and the
sampling rate for the controller (in bits 1B4—lBl5). Also , for proper
transfer of the data , 1BO fl ag bit should be “set .” The data are
supplied to the controller by a DOC instruction.
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Cd) DMUXD contains the (negative) word count for the initial
DMA operation. As noted above, this word count in conjunction with the
starting address (DMTJXB) controls the storing of input data in the core
buffer. When the count is decremented to zero, a MDX interrupt occurs.
In contrast to Cc), a 1BO flag bit should be “reset” for proper transfer
of the data by a DCC instruction.

Ce) DMUXE contains the (running) starting address for the
remaining DMA operations. It typically contains a core address which is
one less than that specified (in DMTJXB). It is used to reset the
running value of the address register in the controller following a
MDX interrupt and overflow. Again, the data are supplied with a DOB
instruction.

(f) DMUXF contains the (running) negative word count for the
remaining DMA operations. It typically contains a count one greater (in
absolute magnitude) than that specified in DMUXD. It is used to reset
the running value of the word—count register in the controller following
a MDX interrupt and overflow. Again, the data are supplied with a DCC
instruction with lBO “reset.”

Two I/O instruction special functions should also be supplied
to the controller following the general reset of the controller. First,
the START function may be supplied with any of the instructions given
above and causes a reset of the DONE state and a set of the BUSY state
in the controller. Second, the PULSE function is supplied to the
controller immediately upon receipt of the BDACS operators signal to
begin the test run (via the CPU console sense switch lBO) and causes the
controller to commence I/O operations.

8.2 PHAS2.SR Test-Run Initiation and Control Loop

The sequential tasks performed in PHAS2.SR are

Ca) wait for all TTY and disk operations to end ; reset the
multiplexer controller, disk, and RTC,

(b) save the RDOS interrupt service routine pointer and enable
the BDACS data acquisition interrupt service routine pointer and mask ,

• (c) position the disk at the beginning of the BDACS data
storage file (see sect. 3.6),

(d) set up the multiplexer controller as described in
section 8.1; set the RTC for 1 ins operation, and
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Ce) send a “ready” message to the ~DACS operation on the TTY
control unit; wait for the operator to initiate the test run; then start
the RTC and MDX and branch to the control loop.

These tasks are performed within the control loop :

• (a) Check the remaining time count of the current table entry
(see sect. 6.2(b)); if the count is zero, update the appropriate MDX
output buffer word or set the appropriate special flag (for example,
HLDFG is set when the disk storage holdoff time is complete ; ENDFG is
set when the end of data-acquisition time is complete). Move to the
next table entry.

(b) Check the RTC counter (RTCCT) ; if the count is nonzero ,
update the remaining time count for the current control table entry.
Loop back to (a).

When data acquisition is ended, the data input buffer currently
being filled is completed and transferred to the disk. The final tasks
involve a general reset of the multiplexer controller, disk, and RTC and
a replacement of the previously saved RDOS interrupt service routine.

8.3 PHAS2.SR Interrupt Service Routine

The special BDACS interrupt service routine for PHAS2.SR
processes interrupts generated by either the multiplexer controller, the
disk , or the RTC. This routine uses only accumulators ACO , Ad , and
CARRY ; thus , only these quantities need to be stored when entering the
routine. The method by which each type of interrupt is handled is

Ca) RTC interrupt is very simply handled by restarting the
clock with the NIOS instruction and incrementing the RTC counter
(RTCCT). Return is then made to the interrupted program.

(b) Disk interrupt first obtains the disk status word and
checks for any error condition. The status word also determines which
of two possible disk conditions initiated the interrupt. First, if a
disk SEEK to a new track has just been completed, the service routine
determines if a core buffer is full and the data in the buffer need to
be transferred . If so , the transfer (disk WRITE) operation is
initiated . The disk flag (DKPFG) is updated (for example ,
DXPFG= O “idle , ” DKPFG=-l “seeking, ” DKPFG=+l “writes deferred , ”
DKPFC=MUXFG “writing” ) ,  and return is made to the interrupted program .
Second , if a disk WRITE operation has just been completed, the block
count BLKCT (see sect. 6.1(j)) is decremented; the end of acquisition
flag ENDFG is checked , and final closeout is made if ENDFG has been set.
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The interrupt service routine then determines if a new disk track is
required. If so, the disk SEEK is initiated, the disk flag described
above is updated, and return is made to the interrupted program (or to
the delayed WRITE initiating section, if required).

Cc) MDX interrupt first obtains the MDX status word and
restarts the controller. The status word is stored as the updated MUX
flag CMtJXFG) and compared to the previous status word for possible
errors. Next, the disk storage holdoff flag (HLDFG) is checked. If
reset, buffer transfer operations to the disk are inhibited and the
holdoff counter (HLDCT , see sect. 6.1(k)) is incremented. If set, the
disk flag (DKPFG, described above) is checked for “idle.” If the disk
is idle, the disk WRITE command is initiated , the disk flag is updated,
and return is made to the interrupted program. If the disk is not idle,
the disk flag is placed in “write deferred” and return is made to the
interrupted program.

8.4 PHAS2 .SR Error Routine

The error routine operation for PHAS2.SR is almost identical to
that for PHAS1.SR (see sect. 7.4). In the present case, no RDOS system
calls (or errors) occur. However, four program errors are monitored at
present as described below.

(a) ERR1-—”DISK ERROR”--lBl5 of the disk status word was set.

(b) ERR2-- “DISK OVERF LOW” --the maximum block transfer count was
reached. Presently, this count is 2400 256—word disk blocks (that is,
100 complete tracks on the disk). This is a recoverable error in which
present data acquisition stops, but BDACS control program processing of
the data is initiated.

Cc) ERR3-— “MULT .~PLEXER ERROR”--two consecutive multiplexer
status words were identical.

Cd) ERR4—”INPUT BUFFER OVERRUN”--two adjacent “deferred write”
requests were attempted.

9. OVERLAY MODtJLE--PHAS3.SR

This overlay module contains the part of the BDACS control programs
that supervises the retrieval and storage of the HSB data gathered
during a test run. These data are presented to the high-speed word of
the input multiplexer panel on an alternate set of 16 parallel data
lines, after first being transmitted serially from the remote HSB
storage unit to the HSB receiver unit adjacent to the multiplexer
panels. An electronic switch controlled by point No. 319 of the
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multiplexer output panel selects this alternate set of input data lines
when the point on the output panel is activated or “set.” Alternatively,
the switch selects the normal set of input data lines when the point on
the output panel is deactivated or “reset.” Moreover, control of the
serial transmission of each HSB data word is provided by point No. 320
of the multiplexer output panel. In particular, a command is initiated
to transfer a new data word when the point on the output panel changes

— from “reset” to “set.” Following this command , a delay of 4 ms is
required to allow the data to be transferred and recombined at the HSB
receiver circuits. Thus, PHAS3.SR must correctly control the states of
both multiplexer output points No. 319 and 320.

PHAS3.SR is constructed along the same principles as PHAS2.SR
described in section 8. In particular, a special-purpose interrupt
service routine is used to control the multiplexer controller operations
during the HSB data retrieval and storage. Following data retrieval,
the standard RDOS interrupt service routine is reinstated. The stored
HSB data are then transferred to the temporary disk data file TEMPB.TM
described in section 3.8. Furthermore, if the final data vector is to
be written on magnetic tape, the stored HSB data are also transferred to
MTO:5, as described in section 5.1(f).

As with its predecessors, PHAS3.SR is composed of three parts, the
main (backbone) code, the subroutines (including the interrupt service
routine), and the text strings and buffers. The main features of these
units are described below, and the assembly language listing for
PHAS3.SR is shown in appendix A , section A—4.

91  PRAS3.SR Backbone Code

The PHAS3.SR backbone code includes both instructions and
tables of data used during the execution of the instructions. Of
particular importance are the parameters used to initiate and control
the operation of the multiplexer controller.

Ca) DMDXA = 000060 initiates the controller to accept one word
from the MDX input panel at MDX address corresponding to the high-speed
word. It is this word which has the alternate set of data lines to the
HSB receiver. At the same time, the last word on the MDX output panel
is activated. This word contains output control points No. 319 and 320
used to control HSS retrieval operations .

(b) DMUXB = INPUT-i contains the beginning of a two-word input
buffer where HSB data are initially deposited.

(c) DMUXC = 140144 allows the multiplexer to operate in the
LS/HS mode at a l448-ps sample time.
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(d) DMUXD = 077776 contains the (negative) number of input
words (-2) received before a multiplexer controller interrupt occurs.

Ce) DMUXE = INPUT-2 contains the running value of (b) .

(f) DMUXF = 077775 contains the running value of (d).

Cg) DMDXG = 147777 contains the alternate data to Cc). For the
present value, a 7777 —i~s sample time is sufficient for the serial data
transmission from the ~SB transmitter to the HSB receiver.

(h) CNTLL = 137777 contains the control word-pattern setting
control point No. 319 “on” and point No. 320 “of f.”

Ci) CNTLH = 037777 contains the alternate control word pattern
to (h). The present value allows the setting of both point No. 319 “on”
and point No. 320 “on.”

• (j) INPUT represents the address of the two-word input buffer
area for DMA storage of the incoming HEB data.

The sequential tasks performed by the PHAS3.SR backbone code
are summarized below.

(a) Reset the HSB output buffer pointed to by HSBUF and the MDX
output buffer pointed to by MtJXOB.

(b) Wait for all ~rY and disk operations to end, save the RDOS
interrupt service routine pointer and mask, and install the PHAS3.SR
interrupt service routine pointer and mask.

(c) Initialize the multiplexer controller.

Cd) Send an “ifS Buffer  Retrieval ” message to the TTY console .

Ce) Start the multiplexer controller , retrieve the HSB data ,
and store the data in the output buffer area pointed to by HSBUF.
Continue operations until the buffer count (presently 2048 words)
reaches zero .

(f)  Transfer the buffer  to disk file TEMPB.Th and , if the
magnetic—tape option “M” is in effect, transfer the buffer to the tape
file MTO: 5.

9.2 PHAS3.SR Subroutine Code

Most of the subroutines encountered in PHAS3.SR have
essentially the same structure as those subroutines described in section
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7.2 for PHAS 1.SR. In particular, the following subroutines are found in
PHAS3.SR .

(a) CRRF L creates a randomly organized disk file by using the
system call .CRAND . The first parameter contains a name pointer to the
name of the file to be created. If the file already exists , the old
file is deleted and a new file is created; otherwise , all system errors
cause a branch to the system error routine .

(b) DELET deletes a file by using the system call .DELET. It
is identical to subroutine DELET found in PRAS1.SR (see sect. 7 .2 ( m ) ) .

(C) OPFLE opens a file on an RDOS channel by using the system
call .OPEN. It is identical to subroutine OPFLE found in PHAS1.SR (see
sect . 7 . 2 ( n ) ) .

Cd) CLFLE closes a file on an RDOS channel by using the system
cal]. .CLOSE. It is identical to subroutine CLFLE found in PHAS1.SR (see
sect. 7 . 2 ( o ) ) .

Ce) OPMTA opens a magnetic-tape file for free format I/O on an
RDOS channel by using the system call .MTOPD. It is identical to OPMTA
found in PHAS]..SR (see sect. 7.2(y)). $

(f) MTAWT , MTASR, and MTAEF provide free format magnetic-tape
operations using the system call .MTDIO. They are identical to MTAWr ,
MTASR, and MTAEF found in PHAS1.SR (see sect. 7.2(z), (aa), (bb)).

(g) RDBLK reads a disk block from a file opened on channel
No. 4 using the system call .RDB. It is identical to the subroutine
RDBLK found in PHAS1.SR (see sect. 7.2(cc)).

(h) TMPOT writes a series of disk blocks to a file opened on
channel No. 3 using the system call WPB. The beginning of the fix-st
block corresponds to the beginning of the HSB output buffer pointed to
by HSBUF. The number of blocks to be written is given by BLKCT
(presently set to eight blocks for the HSB output buffer, corresponding
to 2048 words in the buffer). All system errors cause a branch to the
system error routine.

Ci )  INTSR contains the interrupt service :outine for PHAS3.SR.
In this routine, only the multiplexer controller is enabled for
interrupts. When a multiplexer interrupt occurs, the controller is
immediately restarted (BUSY is “set” and DONE is “cleared”), and the
controller status is read and checked. Depending on the status word
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f lag  180 , rh~ data previously stored in the ~~~~~ buffe r (i:~FUT) arE- i -

~aI~~- -1 or inva l id .  Thus , w~ th  180 set , the data word th inva i~~d ar ~ii is
not stored i n t h e  ~!SP output  b u f f e r .  -~-r. the ~th~ r hand , -

~ ‘~~ ‘h l-C r e a et ,
the data word is valid and is :~tnr~~~. In eit~ er ca~ o , the tern~~~
cont r o l data  -~-ori3 is updated in the output MUX buffer , and t he  t e rr ~at ~
sarrnle tin-c word is transmitted to the c-ontrcller . -. norrna 2 exit is

from the  i nt e r r un t  service routine , except aft€ r the ~-t~ rage of
Th~ t data word of the HSB output ~u f f e r .

.3 PH AS 3 .SR hrror Pout ine

The er r or  rou t i n e  for P F i A S 3 . S R  is i dent i cal  to  th a t  f o r
P0A~~L.SR (see sect .  7 .4 ) .  I r r  the present  case , the error  :cue word
ge n e r at e d  and st : rc - 3  it. PCCD has overlay mod~ ie No. 3 coded ir. the

f t — h a r d  i-v t e .  At p r e s E nt , only a s ingle program e r ror  is detected by
PHAS3.SR.

F~ P0F — —tw c cor isecut ~~vo m~ It r ;  lexe r words
we r e ~den t ical .

10. - T- P I J \ Y M O D U L E — — P H A S 4 . S R

This ~~~-r i a y  module cr~ta1ns the n a r t  c-f the control program t h a t
pe r fc r r.s a : ce l irninary  data reduction of the MUX and LSB hats gathered
cr0 s t o r e d  h~r i n g  the PHA S2 .SR operation. These raw data we re acc~u ired
(samr ~ ei) on a reguThr periodic basis as defined by the sampling rate
sne~- i ~~~ --d by the IIDACS operator (see sect. 4). ?\s a consequence of this
pe r i o d i c  s an i s l in g ,  the data signals may have been monitored many tinier
in the same b inary state , and much of the sampled data may be redundant .
T1-.4~r efcr e , th e main task in PH A S4.SR is to scan the collected data ,
searchino iior changes in state for the monitored signals (i.e., changes
fcc to “0” tc ‘1” or from “1’ to “0”) . When a state change is detected
for a signal , the signa l poin t number , the new state , and the time of
the s ta te  change are all wri t ten  into the BDACS data vector as a reduced
data er.try. This data reduction operation is applied only to those
oi-~nals monitored with the MUX input panels and the LSB unit. Even
then , only those signals which were previously spec ified by the BDACS
ocs-rator are enabled for data reduction (see sect. 4). The HSB raw data
are retrieved and stored in the data vector without any reduction , as

- rih co in section 9.

urir4c~, ~oa reduction , PHAS4.SR also supports an error detection and
--cr:: cti - .:. task . This task is performed by defa ult unless the operator
speci fically disables error detection and correction by setting sense
swi tch lBl on the CPU panel of the BDACS central processor un it. Er ror
•le *eut ion  is achieved by a hardware strapping option which codes an
address into each word of the input MDX panels. In particular , the
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high-speed word of the input panel has 1B16 strapped ‘ or. ’ while the
remaininq low-speed words all have 1P1C strapped “off. ” turthermore ,
hits 1FI? throuch 1815 of the seven low—speed words are strapped with a
t i r .atv nunther nattern ~rno one to seven . Thi s addre ss in c schenc ,
although not the mos~ nfficient in preserving data posicions on the

~nrut panels , retains the most data positioni. for t : e  important
hi g h-speed ~or0 . when the data words are being reduce-c , the address of

~h c ’~’or-~ is checked for r rore r monitoring and storage sequence . If
ir:orre.-t sequencing is detected , an error flag is se , and , if
possible , a resequencing correction to the computed sample t is made .
however , if the e r r o r  at-: - carc too severe , data reduction is t -  c at e n ,
and a branch to- the error routine is made .

As acted above , setcina sense switch 181 disables error detect or.
and correction . For thin case , all hits of the data word s  a~~e
considered true data and rot addresses. Data reduction is performed
under the assumption that proper sequencing is m a i n t a i n ed . —

As with the prey: ou s overlay modules , PHAS4.SP. mat: be logically
separated into its backbone code , its subrou tine code , and its text
string and buffer area. Each of these regions is described more fully
in the following paragraphs. The assembly language listing fc r  PHAS4.SR
is shown in appen dix A, section A—5 .

10.1 PHAS4.SR Backbone Code

The sequential tasks performed by PHAS4.SR are given in the
following list .

(a) Clear the reduced data output buffer pointe d to by the
parameter MTABF.

(b ) Open the raw data file BDACS.DA on channel No. 4. If the
magnetic-tape “M” option is in e f fect, open magnetic-tape file MTO:E on
channel No. 3. Otherwise , create a random file TEMPC.TM , and open the
file on channel No. 3.

Cc) Determine the initial sequence time at wh ich raw data were
stored by using the data storage holdoff count HLDCT (see sect .  f’ . l ( k ) )
and the samp le rate SMPRT (see sect. 6.1(9)). Store the initial time in
the buffer pointed to by TIMER.

Cd) Determine the initial value of the ~-rethour low-speed word
offset on the input MUX panels by using tne data rtc -ricc h o l d o f f  coun t
HLDCT. The word offset is stored as PRADD .

Ce) Read the sense switches. t~ran- -h ~~~ address LO if 181 is
“set” (i.e., if error detection and correction are suppressed) ;
otherwise , branch to address LL 1.

_ _ _ _ _ _ _ _ _ _  
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( f )  Read and reduce the MDX and LSB raw data. Store reduced
data entries in the buffer area pointed to by MTABF. When the buf f e r is
full , transfer the buffer to the file opened on channel No. 3 (i.e.,
either MTO:6 if the magnetic tape is enabled, or TEMPC.TM temporary disk
file). Continue until the number of data blocks specified by BLKCT (see
sect. 6.1(j)) has been reduced.

(g) Close the files previously opened on channels No. 3 and 4,
and return to the root segment program.

10.2 PHAS4.SR Subroutine Code

Many of the subroutines used in PHAS4.SR--especially those
associated with file I/O which use RDOS system calls——are identical to
those already described in sections 7 and 9 and will not be repeated
here. Other subroutines unique to PHAS4.SR are described below.

(a) INTMR increments the present value of the sequence time
(pointed to by TIMER). The incremental value is given by the sample —

rate SMPRT. Typi -tally , the subroutine is called from the backbone code
or from the subroutine RDBWD following the proper reduction of a $

high-speed word/low-speed word pair. This conforms to the actual
sampling sequence which was performed in the data acquisition. Thus,
the contents of TIMER contain the elapsed time from start of data
acquisition to the time the datum (currently being reduced) was
monitored. In addition, INTMR updates the low-speed buffer point number
(LSPNT) , the low-speed buffer word mask (LSWMK) , and the low-speed
buffer word offset (LSOFF). Again , in the actual acquisition , LSB data
were serially transmitted with one data bit every sample cycle.

(b) RDBWD reduces the data word entered in accumulator ACO .
Upon entry to the subroutine, accumulator AC2 contains the offset from
the start of the MDX reported points mask table associated with the
particular word. The mask table, located in the root binary segment, is
pointed to by MSKTB and is described in section 6.2(a). The bit
positions of the data word are first checked against the corresponding
positions in the mask table to determine which points are enabled for
data reduction. Those enabled points are then checked dgainst the
previous state values to determine if a state change occurred. Only if
a state change occurs are the point number, the new state, and the
current sequence time (given by the value of TIMER) transferred to the
reduced data output buffer MTABF. Reduced data transferred to MTABF
consist of three—word entries. The first word contains the point
number, the state, the MUX/LSB flag, and the error recovery flag. The
point number is in the P}i position and the current state “0” or “1” is
in bit position 1BO. If the datum is an LSB signal, bit position lBl is
“1” ; otherwise, lBl is “0” for an input MDX signal. If a sequence error
was detected, bit position lB7 is “1.” The second and third words of
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the output buffer entry contain the DP binary value of the current
sequence time. The output buffer can hold 256 entries (768 words).
When the buffer becomes full , the information is transferred to the file
opened on channel No. 3 (either MTO:6 or TEMPC.TM ) , and the buffer is
reset.

(c) LSBRD reduces data associated with the LSB . The subroutine
is called from RDBWD whenever the LSB has been enabled for monitoring
(LSMON is nonzero, see sect. 6.1(i)), and whenever the high-speed word
of the input MDX panel is being reduced. The latter requirement is
tested since the LSB data are received only on an input point of the
high-speed word. Within the subroutine, the present LSB point number
contained in LSPNT is checked against the associated bit position of the
LSB mask table. The mask table, located in the root binary segment, is
pointed to by LSBTB and is described in section 6.2(b). Those LSB point
numbers which are enabled for data reduction are then checked against
the previous state value. If a state change has occurred, the new state
and the LSB point number (with lBl set to “1”) is returned to the
calling program (i.e., RDBWD).

Cd) GTBWD controls the retrieval of the raw data from the
BDACS.DA file using the system call .RDB. A complete data block of 3072
words is read to the data input buffer pointed to by BUFFR. The
individual data words are then returned to the calling program in
accumulator ACO and the buffer pointer is updated each time the
subroutine is called. When all data have been retrieved (as determined
by the data block count BLKCT), a branch is made to address DONE to
complete PHAS4.SR operations. As an added option within this
subroutine, the sense switches on the CPU panel are read following the
retrieval of the current data word. If sense switch lBl5 is “set,” the
raw data word is printed to the TTY console. Thus, the BDACS operator
may selectively monitor the raw data which were acquired during a test
run. This option may be useful for tracing possible error conditions.

Ce) DMPWD generates the text string for the printout of the
data word just described. The printout text consists of a set of 16
ASCII binary numbers corresponding to the 16 bit positions of the data
word. ‘t!~e text string is stored in a buffer pointed to by byte pointer
DPM~C.

10. 3 PHAS4 • SR Name/Text Strings and Buffers

The PHAS4.SR name and text strings are constructed in a manne r
similar to that described in section 7.3. The buffer areas used by
PHAS4.SR are pointed to by the following parameters.

(a) MT~.BF is 768 words long and is used to hold the reduced
data output entries (256 max) before they are transferred to the BDACS
data vector.

37

—- ~~~~~~~~~~~~~~
_ _ i:-1i ii- -i~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~



I~~~~~~~~T~I 1111 II ~~TTIII

(b) P~TF~- is 3C- 7 words long and is used to hold a raw data
block nt- evlccsl y wrlt’ en in the BDACS . s1S f i l e  durinq  dat a acquisition .

10.4 PHAS4 .SPi~~ cncr ~outine

The e r r o r  r:.t inn for hAs- 4. SR operates identical l~’ tc- tha t f -or
PHA S 1.St  (see sect .  7.4). At tesont , four program errors are monitored
as desc ribed be ow .

(a) ERR1-- ’ ’  PR P h  TI~1F Vi rhdw -— a doabl e—~ reci :  :cr. over f low
occurred for the nu~ci held in  the c u r r e n t  - ouuence  t ime TI~-~EF durinc

i f li t~ al  timer setup :.

( b )  E R R2—— ”CUPPtd T Ti~-h-- CVE FKFLOW — — a  doub ie-pnec i s ion  overf low
occurred for the number  he ld  in the current  sequence t ime TIVEP .  dur ing
sequential up d at i nc .

(c) ER R 3—— ”MAJOR SE~ UENCL ’ SLIP OCCURRED --a noncorrectable
sequence er ro r was en c o u n t er e d .  Ar indeterminate  numbe r of sequence
st ep  omissions o~. o r r ed .

(d) ETPF4- ”~ AX SEQUENCE FEFOF. COUNT EXCEEDED” --the maximum 
$

permissible number of sequence errors was exceeded (present errors set
at 100).

11. OVERLAY MODULE--PHAS5.SR

This overlay module contains the part of the control program that
performs the query/response operations associated with the POSTSCRIPT .DA
file and completes construction of the BDACS data vector . In addition ,
PHAS5 .SR provides the on-line data printout , if this printout is
required.

As with the preceding overlay modules , PHAS5.SR is logically divided
into three main regions : the “backbone ’ code , the subroutines , and the
name/text strings and buffer area. These regions are described in
detail in the following paragraphs , and the assembly language listing
for P~iAs5.sR is shown in appendix A , section A-6 .

11.1 PHAS5.SR Backbone Code

The PHAS5.SR backbone code is primarily a set of sequential
tasks designed to complete the BDACS dai-a vector and generate the BDACS
on-line printout . The main tasks are given in the following list.

(a) Open the console input file C$TTI) on channel No. 2; create
the temporary file TEMPD .TM and open this file on channel No. 3.
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(L) Iot a the POSTSCRIPT.DA f i l e  on channel No. 4; read the
noetsoriut cuery/staterrent lines and o h n si n  the BDACS operator r e sp o nse ;

- n - ~tr-o -
-c t  TId-TD.TM .

C -c ) Transfer TEP-~PE- .TN os the magnetic—tape f i l e  MT C: 7 ( i t  the 
cnti :- n is in effect). Close the files on channels Nc. 2, 3 , and 4.

Cd) ~~en nhe on—line printout file on c i i a n r . l No. 2 (~ TTO i f
ootion is in effect , or $LPT if “I.” option is in effect)

Ce) I r~~nt  the BDACS on—line h~s-ader ” ~nfs-~ c~ oion ; print the
::reamble and postscrict information (obtained from T ; - .T~-~ and

orcnt the “method” file mbi-:n was employed for the current
test c-on . See f icures  3 and 4 for an example of these printouts.

(f) If the HSB unit was enabled , print the HSB assignment list

~chtained from ~SS I ’NA .DA , see sect. 33). Print the ESE data cs-tam ed
duri~ the c u r r e n t  test run (obtained from ~~MPB.TM) . See figure 5 for
an example of these printouts .

- - . (g) If either or both of the input MUX panels or the LSB unit
J0005in signals which have been enabled for on—line printout , then open
the assio’rirrent list files ASSId B. IA for the MUX signals and ASS CrJC .PA
for the LSP signals on channels No. 4 and 5, respectively. Open the
reduced data file on channe l No. 3 (either MTO:6, if the ‘M” option is
in effect , or -!PJ.T~-fl .

(h) Read the entries in the reduced data file ; n o n s t r u c t  a
orretout line consisting of the entry data and the signa l mnemon ic
— )ct-al nc-d from the aprron- rtate assignment li.st file; continue processing
the signals enabled for on—line printout until all data entries have
been soanne C. See ff-: ur -- 6 for ar. example of these printout lines.

(i) Close the files on channels No. 1, 2, 3, 4, and 5 and
return to the root binary segment.

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _
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* PREAMBI.E FIL E

*

TEST IDENTIFICAT ION : SAMPLE RUN

•SXTE : PICKENS’ MISS.

DATE: 12 JULY 76

TIME : 1435

POACS STATUS: OK

ESSNI SINTUS : OK

TFPIPS srMTus: OK

H~ B USED? V

L$B USED? V

iRIGGER k~ QUIREU? V S EMT*~PT~1*TP13

TAPE 0U 1PUT REQUIRED? V

OP4LIP4 E PRINTOUT REQUIP~ D? V

ASSIGN FILES UPDATED? V

COMIIENIS: NONE

*

• END

• POSTSCRIPT FILE

*

TEPIPS PULSE* 326

TInE 143?

BOACS STATUS: OK

£5541 STATUS: UPSET

TEMPS STATUS : OK

COMMENTS: MEMORY ERROR, SWITCH OS ~OR 2 MZ P&

•

* EN~
Figure 3. BDACS on-line printout of the PREAMBLE .DA and

POSTSCRIPT .DA fi les (par t ia l) .
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IDENTIFicATION : TEST ME1NOD

SMMPLE RATE (IN USEC): tee

DURATION (IN MSEC): leeQe

MS BU~FER : 5500*

IS BUFFER : ±6

~~EPORTE~~ POINTS TABLE

j*2.~.4*b*6*7*8 .9*t0.jt*t2*t3*14*15*16*

j7*18*j9*2O*~~~~*~~2*23*24*25*26*27*29*29*30*31*32*

33. 4*3 *~ 6~~ 7*36*~ 9.4O*4i*42*43*44*45*46*4?*48*

49 .51+52* *54.55.56e5i*~~$*5~4*6~~*6I*62*63*64*

65. .67* ~~$*69*7 7 72* ’3~~~4*7S 76*7?*78*79*8O*

$t*€�.S3*$4* *86.S7* ~~$*89+90*91*~~2*93*94*95*96*

97.98s99*-100.1O1*1 .103.104*1D5*1@6 .107*1OE*10 9*ti0*tt1*112*

3.114*jj~~+1j6*1j?*ij t19.i2O+121*122*123*I.24*125+126+127*t28*

END OF TABLE

LS BUFFER TA ELE

1*2*3*4*5’6*7*8*9*t0*ii*12*13*14+15416*

t? *1 i9*2042i*22*23*~ 4*2~ * *27*28*29*30+3i. *3 2*

*34 5.36...37*38*39.40*41*42.43*44.45*46*47*48+

49. •51*52+5i*54*55*56s5? 8*59.6B.~1*62*6.s*64*

6~ * *6e* *~ 9*?O*71*?2*73*74+7 *7~ *77*?B*79*EM*

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

*tj4*1j5*j *Xj7.t~B*tj9*j2O.j21*t22*1~ J*t24*t25*t26*i27*j29*

END OF TABLE

SThTE SIGNAL TiME

1 0 0

1 25? 0

Figure 4. BDACS on-line printout of the method f i l e .
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I-~~~5~~~ FISS 5 I C~ 1l~~Ni 1 ~~. c. ~-9 T -~-~

SIre ~~~~~~~~~~~~ r-u*~~

: e:r  *1

2 kt.~ BIT *2

BI’ *3

4 H)- 5 CM *4

S H:~ i bO ’ *s

6 kSE , ~~~~ ~~

7 — I~~T *7

8 H~ci B:~ *3

9 s:i  *9

k~~E ~ 1T * I~~

— ~ ..,r. —~~i

b~~

13 ~~~ BIT *:

14 1468 BIT 014

13 ,~ .E4 5 T  0 101

16 HSB BIT *6

F i r - 5 h i  At ’S on—i in n  i ) l ~ i C~~. 1 2  d t i n  ~T d ~ s - i  ;-
~ - ‘

st n;d - I t o  ( ; . 1 1 t 1 i i t .
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o i. a 1 0 0 0 0 1 0  P C O O l , :

I C a 1 3 P C 0 1 P 0 0 C 0 1 1

1 C 0 1 0 0 6 0 1 .1 p ~‘ 3 0 1 1

11033 1 3 0 1 0 0 ~ 3 1 0 C C 3 C i 1

20 -00 1 0 0 1 .1 P 3 3 1 C C C 0 P 1 1

I 0 e i P ø o  C l  p p  p a

. :1 ~ 1 !  0 a o p l C  o o  0 1

~~~~0-3 1 0 0 1 0 0  C O l e  C 3 C C  1 1

4 -cC 1 0 0 1 ) 3 0 0 1 C e C C C I

a a a a a C a a a

1 a -~ : 3 0  I 0 1 0 3  C o a l

I 0 0 0 0 ~, i a a o 0 0 1

1 0 3 0 0 0 0 p 1 0 0 C 4- C -

0 0 1 0 P 0 3 1 0 C C 4) 1

7 1 0 0 1 0 0 0 0 1 0 o a a a i

l O P I  e n  a 3 1 C C - ’ C P

I C C  I, 0 C C  0 1 0 0 0  :~

1 0 0 1 C 0 a 0 1 0 C C 0 3

990 cC 1 0 3 1 0 .3 C’ p a e a ~
104000 1 P C : 0 0 3  P I P C  C ‘- C 1 1

11 - ’ - -- P a l  0 C c  0 1 0 0 -  C l ’  I

C S I ~~~~ø o  C I C • C 11 C -
a a i a o  c a  ,‘ o o  a :

12C0~- - - ’~ @ 0 1 0 0 ~ s~~~~~~ p ~ 0

111’ 1 0 0 1 0 P 0 1 0 C- - p

1370 ’ 1 0 C 1 0 0 C 0 1 C 0 0 ~ 1 1
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I C C  1 0 C ~~~ O C  4’~~~ - 0 0 1
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1 0 - i  I C C I  0 0 4 ) 0 1 .  1’ 0 €’ C I

1. (1 1. 0 4) 1 P C 0 0 0 I.

:0’- - -:- j a t a ‘- a 0 1 a a -

181 1 0 P 1 C ~ a a a a -

1C. -’CO’,.i 1 0 0 1 0 0  C a 1 3 2 3 0 0 :

1. 0 C 1 0 0 0 C 1 C C’ 0 0 0 -

I O C  0 0 0 0 1 0 0 0 3 0 : 1

1 1 CII - , P 101 - ~ I1 - I I I  0 102 1 Ot - IC’ - I 0 0 -  5 ’
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TIME(US) STATE SIGNAL MNEMONIC

0 1. 2911 PIUX CHANNEL 029

0 1 IL LSB CHANNEL *1

100 1 4611 MLIX CHANNEL *46

tee I 2L LSB CHANNEL *2

-200 1 5611 MLIX CHANNEL *56

200 1 6±M MUX CHANNEL *61

200 1 6211 MLIX CHANNEL *62

200 1. 3L L5B CHANNEL *3

300 1 7911 MUX CHANNEL *79

300 1 4L LSB CHANNEL *4

400 ± 9311 MUX CHANNEL *93

400 1 9511 MUX CHANNEL *95

400 ± SL LSB CHANNEL *5

500 1 ±1011 MUX CHANNEL *110

500 ± 11111 MUX CHANNEL *11±

500 1 EL L5B CHANNEL *6

600 1 ±2511 MUX CHANNEL 0125

600 1 ±2611 MLIX CHANNEL *126

600 ± 12711 MUX CHANNEL *12?

600 1 ?L LSB CHANNEL *7

700 1 CL LSB CHANNEL 08

COO I 9L LSB CHANNEL *9

900 1 ±OL LSB CHANNEL 010

±000 1 IlL LSB CHANNEL *11

±100 1 i2L LSB CHANNEL *12

12C0 I ±3L LSB CHANNEL 013

±300 ± 14L LSB CHANNEL *14

1400 ± ISL LSB CHANNEL 015

1500 1 16L LSB CHANNEL *16 —

±600 1 i7L LSB CHANNEL 01?

1700 1 IOL LSB CHANNEL *10

IEDO a 191.. LSB CHAnNEL 019

Figure 6. BDACS on-line printout of MUX and LSB data lines
(partial). 4
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1900 1 20L LSB CHANNEL *20

2000 1 21L LSB CHANNEL 021

2100 1 22L LSB CHANNEL *22

2200 ± 23L LSB CHANNEL *23

2100 1 24L LSB CHANNEL *24

2400 1 25L LSC CHANNEL *25

23(00 1 261. 1.50 CHANNEL *26

26(00 ± 271. 1.50 CHANNEL *2?

2700 1 28L 1.58 CHANNEL *28

2600 1 29L LSB CHANNEL *29

2900 ± 30L LSB CHANNEL *30

3000 ± 31L LSB CHANNEL *31

3100 ± 32L LSB CHANNEL *32

32140 1 33L LSB CHANNEL *33

3300 I 34L LSB CHANNEL *34

3400 1 35L LSB CHANNEL *35

3~00 I 36L LSB CHANNEL *36

3600 I 37L LSB CHANNEL *3?

3700 1 38L 1.-SO CHANNEL I’%A

Figure 6. BDACS on-line printout of MUX and LSR data lines
(partial) (Cont’d).

11.2 PHAS5 .SR Subroutine Code

Many of the subroutines used in PHAS5.SR, especially those
associated with file I/O which use RDOS system calls, are identical to
those already described in sections 7 and 9 and will not be repeated
here. Other subroutines unique to PHAS5.SR are described below.

(a) GTDAT retrieves the reduced data entries for the MUX or LSB
data previously stored during PHAS4.SR operations. Initially , the
subroutine reads an entire block of 256 data entries into a buffer area
pointed to by BUFFR. As succeeding subroutine calls are made, the
current entry pointer is updated until all entries in the buffer have
been scanned. The buffer is then refilled with new entries and the
scanning is continued. Upon exit from the subroutine accumulator AC2
contains the pointer to the current entry being processed.

(b) OPEN retrieves an assignment list entry from from one of
the assignment files ASSIGNA .DA , ASSIGNB.DA , or ASSIGNC .DA . The first
parameter for the subroutine call, contains th ”  point nwr1~er of the
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re st  the.

( j )  TPI I b rei-rjeves a f1~ ck c-f hi t -s frcss the d i sk  f i l e  ~ : c r -h
on cd on-r:sl I-Jo. 3. The s ingle  par~1rca 0 - ,” 1 - -  - :1 red lv tisTs sut-r cut~ s:

‘10115 an odd i-c I rary” h i-~ when ar. “ c t r d — :  f — f j l i -  is de’ -c ‘- . -  :
d~~t~ ~re i-lOrIS or red i-i  tl s -  buffers j2oirr 1 I-p BE’FFR in I- P- -.: -f 76111
wo rds each . T :’s- u I I for 1I:c “ c nj — o f - f ~~1p , ” al l  syS ’ e:’ c-r r- . rs cause a
branch to the n o - - - t - o-- error ro - , O j~~~e ,

l T h 3  P’:J A PS .SR Name/Text T i c  i rl9s i r d  - 

The [II I,;’\1 1 5.SP. name and text strings or-- - 
- - ‘ - I r - o l I t  C - 15 a ri ,l ro~ --r

simil ar i - i  *s ’ described .1 11 SeCti S 7 . rl , Particular s~~’ ir. -: - - , Uri ’. - : s’- I-
1}IA5Ti .sP, , are lPc: ;e ~ci’ ’i for “ : - . u  i -~ r~~” ~i t ~~2 - - Hr l t , ~ f ’ ” - ’s for ‘P
on—line pni: —i - c r t  The tuffer arcoc I by Ffl A P .S 1~ are ~ c - i : , t  - - 1 t~~ by
th’: - - I  ios’lnn r : - a l ’ 1 r - t - t - - rs  .

(a) UTBPT defines a r c- c~ I n  of (-s’ ~“cr1s - d 02- 1 r I  1i~~y 1 ‘ ‘ ‘  - -

transfe r —o . e r i t  i on s ,

-1
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(b) BUFRA is divided into two parts. The first part contains a
256—word data storage area. The second part is a three-word buffer
“header , ” which has a negat±ve offset from BUFRA . The first word of the
“header ” (at offset -3) contains the starting signal point number for
the HSB . The second word of the “header ” (at offset -2) contains the
RDOS channel number (in the RH part) and the I/O block count (in the LH
part) associated with the HSB assignment file (ASSIGNA.DA) . The third
word of the “header ” (at offset -1) initially contains 177777. During
PHAS5.SR operation , this word will contain the block number of the
current ASSIGNA.DA block contained in the data part of the buffer. This
current block number is updated under control of subroutine OPEN (see
sect. 11.2(b)) .

(c) BUFRB is similar to BUFRA , except that the present buffer
is associated with the MUX assignment file (ASSIGNB.t~A).

(d) BUFRC is similar to BUFRA , except that the present buffer
is associated with the LSB assignment file (ASSIGNC .DA) .

(e) BUFFR contains a data area sufficient to ~o1d 256 LSB or
MUX reduced data entries (presently 768 words). Entry blocks of this
size are read into the buffer either from magnetic—tape file MTO:6 (if
the “M” option is in effect) or from disk file TEMPC.TM, under control
of subroutines MTAIN or TMPIN , respectively (see sect. 11.2(i) and (j)).

11.4 PHAS5.SR Error Routine

The error routine for PMAS5.SR operates identically tà that for
PHAS1.SR (see sect. 7.4). At present, four program errors are
monitored :

(a) ERR1--”ASSIGN FILE READ ERROR OCCURRED”--a system error
occurred during the “read ” operation in subroutine OPEN (see
section 11.2(b)).

(b) ERR2-’- “ASSIGN FILE SEQUENCE ERROR OCCURPED” --the signal
point number for a requested assignment file text string was less than
the starting-signal number specified in the “header ” of the associated
assignment file buffer (see sect. 11.3(b )) .

(c) ERR3-- “LINE COUNT ERROR”--the updated line count in
subroutine PRLNE is negative .

(d) ERR4-- “MUX OR LSB POINT # OUT OF BOUNDS”--the signal point
number contained in a MUX or an LSB reduced data entry is less than the
starting-signal point number.
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12. OVERLAY MODULE ERMSG.SR

This overlay module contains the part of the control program that
performs an orderly closing of BDACS functions and returns control to
the RDOS-CLI . The overlay module can be entered from the root binary
segment in one of two modes. The “normal” mode is entered when all
BDACS control tasks have been successfully performed and a normal exit
has been made from the preceding overlay modules. Under these
conditions , the error code word (ERCOD , see sect. 6.1(d) ) contains zero
as a flag to immediately branch to the address NORML in ERMSG.SR.
Closeout is then achieved by performing the following tasks.

(a) Reset all RDOS channels using the system call .RESET.

(b) Release the magnetic—tape drive using the syst’~m call .RLSE.
Ignore any system errors, since the magnetic tape may not have been
initialized.

(c) Return to the CLI by using the system call .RTN.

The “exceptional” mode of entering ERMSG.SR occurs when an error has
been detected during the operation of an earlier overlay module. The
error code word (ERCOD) contains the error code as described in
section 7.4.

Two types of errors are recognized : program and system . For a
system error , ERCOD contains 177777 as a flag, and the recovery
parameter (RECOV , see sect. 6.1(b)) contains the system-generated error
code. Closeout during a system error condition is achieved in a nianner
similar to that described in (a), (b), and Cc) above for “normal”
closeout. However, instead of an exit to the CLI by the normal return
(i.e., .RTN), for the present situation the system error code from RECOV
is retrieved and stored in accumulator AC2 , and return is made to the
CLI using the system call .ERTN .

When a program error occurs, ERCOD contains the program error code
as described in section 7.4. For this case the following tasks are
performed within ERMSG.SR.

(a) Decompose the program error code into the modu’o number and
error number; determine the error message byte pointer associated with
the error number and the recoverable error bit.

(b) Type the module message to the output console :

“ERROR IN PHASE n ”
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where n is replaced by the overlay module numbe r in which the error
occurred .

Cc) Type the error message describing the associated error number.
These messages are discussed in the preceding sections describin g the
different overlay modules.

(ci) Determine if a recoverable error occurred by checking the
recoverable error bit processed in (a) above. If the error is 

I 

-

recoverable, return to the root—binary segment. Otherwise , close out
t:c€- BDACS control 1~rogram in the ‘normal” mode as described above . 

tables that are used in ERMSG.SR are described below .

(a )  TBLPT contains a list of pointers to the beginning of tIe
11-e ’-O ClCe rcirrter tables. One such message—pointer table is associated
wi-h each of the preceding overlay modules (i.e., PHAS1 , PHAS2 , PHAS 3,
PHA ~~~, P1-lASS).

( I )  PHAS 1 conta ins  a l ist  of error-messagc- r-ointerc; for overlay

module PHAS1.SR. A one-to—one correspondence exists Lctwc-er these ‘ 
—

err—s-message pointers and the error table entries described in
ser - t~icc rc 7.4.

(c) PHAS2 , PHAS3 , PHAS4, and PHAS5 are similar to PlU~~1 hut are
~~‘:. c c i ~.ted wi t h  overlay modules PHAS2.S~~, PHAS3.SR , rIJAS4.SR , and
rNA ~ 5.SR , respectively. Note : If bit lFi~ is set to ‘1’ for any message
poin - -- r , the associated error ic considered “recoverable ” and is
processed as described in (ci) above .

The s rr c r  messages or- RDOS ASCII  t e x t  s t r i n g s  wit . i mode 1 l a c k i n o .

The a~ scnh i y language listing for ERJ-WP.SR is shown in appendix A ,
section A— 7 .

13. CONTROL PROG RAN SYSTEM PARANETERS--BDACS.SR

This file contains those BDACS control parameters which may be
rcr- H fled or extended as the BDACS hardware system is changed c~s
a.~ roented to meet future requirements. As mentioned in ~ e- -.-tior 2 ,
PP~ Cc .SR should be assembled along with the appropriate root binary

or - -  - e r loy  module f i l e s  to re f lec t  the present value of these
svr~ er ~~~~; ~

-- - ‘cm . 1-. b r ief  de s-~r i pt ion of these 1-or r~ et r re olonc  with
the-jr present value (in octal) is given below, while an assembly
larIcruacr e li c- ti ne for BDACS .SP is given in appendix A , section A— 8.

( a )  ~-rCP=nc~~4n1 provides a mnemonic “no operatic-rI ” ~nstruct .ior,
(i.e., ThT . “ 1) .  This  parameter is not ext , - - ‘~ -d 02- chanq~ if the svo~ -~ 1”

is -j 1v5r-en i-c-i .

5(1
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(b) CLK=054 contains the RTC device interrupt code. Note : this
clock interrupt code is not the standard RDOS code .

(C)  MUX=032 contains the multiplexer controller device interrupt
code which is hardwire strapped at the controller.

(ci) MUXOB=000300 contains the output multiplexer panel buffer
address. This address is hardwire strapped within the multiplexer
controller . r -

(e) IMCLK=000004 contains the interrupt mask bit for ti - °TC .

(f) IMMTJx=0Ol000 contains the interrupt mask bit fcrr the
multiplexer controller.

(g) IMDKP=000400 contains the interrupt mask bit for the
moving-head disk controller.

(h) ElD~CA=200 contains the number of signal points located on the
input MUX sand s (128 decimal).

Ci) BDACB=l00 contains the number of signal points located on the
output Mt~Y. panel (64 decimal) .

(j )  BDACD=l44 contains the starting cylinder (track) number for the
BDACS raw data file BDACS .DA (see sect. 3.6).

(k) BDACE=144 contains the number (100 decimal) of complete
cylinders used for file BDACS .DA. Thus, the size of tHis file is 2400
disk blocks. This size should be reflected in the UF T entry of the RDOS
system directory SYS.DR and in the RDOS map directory MAP .DP . If a fu l l
initialization of the BDACS disk cartridge is required , the BDACS
operator must insure that this f i l e  information is properly supp lied
(e.g., by using the RDOS disk editor DSKED.SV).

( 1) BDACF=l contains the minimum or s t a r t i ng  ircr ut !-~‘X panel si~ nal
number.

Cm) BDACG=200 contains the maxi . urc or last i r r u t  hU\  1ar.~. -J  s~~~r c L
number (128 decimal) .

(ri ) BDACH=401 contains the mini mirs  or - t m ~r t in g  --- .:t~~~t ~h-
signal number (257 decimal).

(o) l~t~~CT=4 contains the maxir .c or last crr.: tl u~ ~-~~Y ~r e l  si- ~r-~~1
number (3lE~ decimal). ~ote : this r l u m l e r  c1cre~- not include ~~~~~~- ~u-’
special—purpose control points No. 319 and ~~~ used tu contici r~~~I
data—retrieval operations (see se . 9 ) .
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(p) BDACJ=200 contains the maximum number of entries in the output
control list (128 decimal).

(q) BDACK=03 contains the number of words per entry in the output
control list.

Cr) BDACL=03 contains the number of words per entry in the MUX and
LSB reduced data file entry.

Cs) BDAcM=6000 contains the number of words per data block used
during data acquisition and reduction (3072 decimal).

Ct) BDACN 144 contains the maximum number of sequence errors
allowed (100 decimal).

(u) BDACO=4000 contains the number of words in the }ISB unit (2048
decimal).

Cv) BDACP=200 contains the number of signal points located on the
LSB unit (128 decimal) .

(w) BDACQ=l contains the minimum or starting signal number for the
LSB.

Cx) BDACR=200 contains the maximum or last signal number for the
LSB (128 decimal) .

(y) BDACS=l contains the minimum or starting bit number for the HSB
unit.

(z) BDACT=20 contains the maximum or last bit number for the HSB
unit (16 decimal). Note: the number of bits per word in the HSB cannot
be changed from the present value of 208 

(16 decimal) without major
changes in the overlay module responsible for HSB data retrieval.

(aa) BDACU=60 contains the minimum MDX sample rate (in ps , 50
decimal) .

(bb) BDACV=7777 contains the maximum MDX sample rate (in us , 4095
decimal) .

(cc) BDACW=764 contains the minimum HSB sample rate (in ns, 500
decimal).

(dd) BDACX=23420 contains the maximum HSB sample rate (in ns, 10,000
decimal) .

(ee) BDAC1=lO contains the number of 16—bit input MDX words (8
decimal) .
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(ff) BDAC2=4 contains the number of 16—bit output MDX words (4
decimal).

(gg) BDAC3=l0 contains the number of 16-bit LSB words (8 decimal).

(hh) BDAC5=600 contains the number of words required for the MDX
output control list buffer (384 decimal).

(ii) BDAC6=20 contains the number of words offset between the start
of the MDX or LSB mask table and the on—line printout part of the table
(16 decimal).

(jj) BDAC7=7 contains the number of input MDX low—speed words (7
decimal).

(kk) BDAC8=3000 contains the number of high-speed/low-speed word
pairs per raw data block (1536 decimal).

(11) BDAC9=l400 contains the number of words in the MDX and LSB
reduced data block (768 decimal).

14. RECOMMENDATIONS FOR FUTURE S0FTWA~E AUGMENTATION

A major shortcoming of the present BDACS control program is the
inability of the program to provide a real-time analysis of and response
to the incoming data during data acquisition. Presently, the control
functions to be provided by the program are prearranged and occur
independently of the data being monitored.

It is possible to provide real—time data analysis/response for
BDACS . However , several basic adjustments and changes to the BDACS
software package would be required. These changes are outlined in the
following paragraghs.

(a) Presently, during PHAS2.SR data acquisition and control,
program control switches between the interrupt service routine (when a
device interrupt occurs) and the control loop which continually monitors
and updates the control output list for the next control point change
(see sect. 8.2 and 8 .3) .  If the real—time analysis/response option is
to be implemented , then an additional branch must be provided to the
program code controlling this analysis/response action.

(b) A specific example and possible implementation :

EXAMPLE 
-
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•Allow a single low—speed word to be available for analysis.
Thus, the individual bits or a pattern of several bits in combination
within this word will be recognized as a request for specific control or
response actions .

ILet  the 1BO bi t for the word be strapped as a “1.” Thus ,
when the word is moni tored and stored in the memory b u f f e r, bit 1BO will
be set.

•Provide a circular buffer pointer which will point to the
current word to be analyz ed and , upon updating, will point to th~
succeeding word .

•When a current word has been retrieved for analysls , th&
storage area in memory will be reset.

I W i th the current word as da ta , a branch is made to the
analysis/response control subroutine for appropriate action. Upon
return from this subroutine , a control loop is entered and scanning is
con tinued un til the word is again monitored and becomes “set.”

•The interrupt service routine would be essentially unchanged ,
except, upon exi t from the RTC service , a special branch tc the
predefined control operations control loop would be made . The exit
would then be from this loop to the control loop specified above .

(c) In the example , timing considerations must be made to insure
proper operation . In particular , the analysis/response subroutine must
be efficiently constructed so that the words to be analyzed do not
“stack up.” This condition may also require the minimum allowable
sample rate to be longer than the present minimum (50 t~s).

(ci) The particulars of the analysis/response subroutine depend in
detail upon the specific real—time control tasks to be performed. There-
tasks may possibly change from test to test and , if this occurs , either
several control programs must be individually assembled and linked or
several separa te PHAS2.SR types of over lay modules must be ~issen-kJecl and
linked in a universa l control program . If the la tter choice is made ,
add itional provisions must be made in the root-binary segment of the
universal control program to choose one of the several fl!1~?2.SR overlay
modules to load in at runtirne .

Ce) One final modification to the r reu( -rct control J ro- -~r~ s rca’: be
required. Presentl y, ti ’ - BDACS contro] j-roqrarr resides i n  ocr - c-s r  w i t h
the RDOS cx :--I ; t i rr- c- n’ uras- . The uc-ntr-:] I irs ~ istrr i n  c-x ~ a n -j u t - , of
th~- PP,’-CF control r r ~ :r arc  is I n t-an ly ~L else of t~~- PP7e 2.51- n’~ -n iay
rca~ uIe- , Lnse r O~ d~~Ir contains tJ ’~ twin IIi~~a blocks——each c-DOO R
words in length . If the - PHP22 .SP  module tru he or r t  lv t-x -ar i- -~

I
ir
~
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include the analysis/response subroutine code, an incompatibil ity may
arise in which the core storage is insufficient to contain both the
BDACS control program and RDOS executive program. Since PHAS2.SR does
not require any RDOS system calls , if this incompatibility arises , the
executive program can be temporarily transferred to disk , and the core
storage used by the executive may be made available to the control
program. Before an exit from PHAS2.SR, the executive program would , of
course , be returned to core storage . If this action is necessary , it is
recommended that tracks No. 201, 202, and 203 (decimal) on the disk be
reserved in the PDOS MAP.DR for the executive program storage.

I
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APPENDIX A. --ASSEMBLY-LANGUAGE LISTING FOR BDACS CONTROL PROGRAM

This appendix contains the assembly—language listing for the BDACS
control program. The control program is composed of a root-binary
section, six overlay modules, and a table of system parameters. Each of
these parts is presented in the following sections of the appendix.

Section Page

A-l. ROOT BINARY SECTION--MONTR.SR 58

A-2. OVE RLAY MODULE NO. l--PHAS1 .SR 60

A-3. OVERLAY MODULE NO. 2--PHAS2.SR 76

A-4. OVERLAY MODULE NO. 3--PHAS3.SR 81

A-5. OVERLAY MODULE NO. 4--PHAS4.SR 87

A-6. OVERLAY MODULE NO. 5--PHASS.SR 98

A-7. OVERLAY MODULE NO. 6--ERMSG.SR 118

A-B. BDACS SYSTEM PARAMETERS—- BDACS .SR 122

a— -,--s _ - - - -
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APPENDI X A

A-i. Root Binary Section-- MONTR.SR

NAME B J C ~~ NAM E~ MDNTR .SR

T1 M ~ B L 2 C ~

.T I T L P~ lN TR ;JC I 6 FEb 76

.TXTM 1

.E~~r (JVRTN MAC, FC SM~~RT BL KC T HLOCT

.E~~T MSt~Tb C T L T B  ERR IN E R C O D HSM N

.~~ N T L S M O N  L S b T b  P R I N T  R E C O V

.i~ L T M EWPT M EB PT

.EXT ~ J V S T ~ E V S~~2 LV S T3 CVST 4 [VST5
XT ’~ ~~ STb

.ZREL

- J I k T N :  2 ;2 vER LA Y RETUR N A C D R S
3 ;~~E C~s v E R A B L E  E R R C R  R E T U R N

E Tt.: E ;ERR DR RE TURN
U ; E R R U R  C O D E
3 ;MA(, TAPE F IAU
U ;P R I N T  F~~A 6

S A P Q T :  C ; S A M P L E  R A T E
U ;-IS B U F F E R  F L A G

LSM fl~~ C ;LS bUF FER MO~~I T L R
b_~(CT E j A E 2  ;DAT A BL DCN C 1 UN T
r-i _ U C T :  C’ ;r- iC L2~IjF F C 0 U N ~

\ R E  —

M c y r ~~ : •5~~~~~ B D A C I ~~3 ;UA TA  IN PJ T M A S K  B I T S

~_ 5T~~: ~~~~~~~~ 8)433- 3 ;LS B J F F E R  TA BL E

C L T B :  .BL~ 82435+ 3 ;C UNIR2i L I S T  TABLE

;~~v~~R LA Y  JUM P A D2RE~-5
2: LJA  0,0,5 ;‘.~ 2 E / RFGIUt ~

3 , 3
~~~~~ ;S TA R T  ~~ D R S
3,3
2 ,JVJMP ;J~~MP A L - D R E S S

S ’A j,O VPI N
1~~1 ;J NC3NIJI T IO N AL L LAD

.S YST ’-I

.DvLJh 7 ; L C # C  R J V E R L A Y

~ r~~~1 N ;F~~S~~
,J ’4 P 3) CVJMP ;EP- .TER V ER LA Y
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5~~A R T :  134 C PJ L NA M  ;‘MO~~TR .OL ’
.S YSTM
. J V0 P ~l 7 ;LPEN O V E R L A Y  F I L E
JM P 3) ERRTN ;ERRU ~
J S R  C~~L3D ;LUA C UL#1

C
OV 5 T 1 ;ST #RT ADD RS
LV LaC ;LUAD £LP2

C~~ST2 ;ST~~R I  AD)R S
JSR UV L -~I) L C A D  CL~~3

2
OVS T 3 ;STAR T A DOR S

.JSR QVLDD ;L340 UL~~4

DVST4 ;STA RT ADJR S
JSR OVL JD ~L O A D  UL~~5

EWSIS ;ST~~RT DIODRS
E~UOR: IDA 0,ERCDD ;ERRu R CODE

(3M ~ O,0,SZR ;5~~~P I F SYSTEM ERROR
124 Z,QVRTN ;SET UP RECOVERABLE RETURN
514 2 ,R EC CV ;HOLO R EC O V E R Y  AD OR S OR SYSTEM ERRL .R
.iS-R UVL UC ;LCA2 CL~~6

5
UV ST 6 ;STA RT A DDRS

n A  t. T

L~~NA M : .+ 1 - 2
.T X T  /MONTR. L/

M E w P T ~ . ;ME~~HD& FI L E  W CRD POINTER
M~~E P T ~ .~~2 ;ME Th 3D FILE NAME PC INTE R

. 3L K  7

.E- ’~J S T A R T

_________________ _ __ __ __ 
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APPENDIX A

A-2. Overlay Module No. l--PHAS1.SR

NAME BL 3CN NAME : PHAS1 .SR

TIME B- )C K

.TITL PIMA SI ;JCI 19 FEB 76

.TXTM 1

.ENT ovsr i

.EXTD M A G F C .  SMPRT OVR TN ERR IN ERCOD

.EKTD HSMON LSMQN PRINT

.EXTN M5)(TB LSBTB CTLTB M EWPT MEBPT

•‘~REL

PNT RU MSKT B ;REPORTED POINTS TABLE POINTER
CN TR I : BDA C 1°3 TA BL E SIZE
P~ TRL : LSBTS ;LS BUFFER TABLE POINTER
C M T R L :  B D AC 3~ 3 ;TABLE SIZE
DMAD B: MJX]B ;MuX OUTPUT BUFFER POINTER
3’~TRB: BDA C 2 ;CUTPUT BJFFER LENGTH

S4CHD: 0)3030 ;DE FA ULT SWIT CHc S LLM
S~ CHL : 000320 ;S~~ITCh ‘L’
S4CHM: 030010 ;SW ITCH ‘N’
S~ CHT : 013330 ;SWI TC H ‘1’

SD L D V:  SPLOS ;DISA BLE SPOOLING
Q~ FL C,: OPFLE ~J P E N  A C HA N N E L
C FL O Z CL FLE ;CLCSE A CHANNEL
INMTO : IN MIA ;I N Z T IA LI Z E M T O
R D L UO: R O U T R E A D  I N T l UT I L I T Y
R)5U0: RDSU T ;READ SEQUENTIALLY
M~~WUO: MV W J T  ;MDvE wORDS FROM UTILITY
C~~NB0: C cNBR ;CHECK A ~

315T1 : A DC 0,0 ;FCRCE —1
L)A 2,DMAOB ;OLITPUT BUFFER POINTER
STA 0,3,2 ;~~E SET 2UTPuT BUFFER
I- ~C 2 , 2

C N T RB
.— 3
0,0 ;3 L F A R  AC )

L A  2,PNTRI INFU T DATA MA SK TABLE
STA 0,0,2 ;CL EAR THE TABLE
INC 2,2.J S Z  (“ITS!

3 — 3

L~ A 2,P NTR L ;15 BUFFER MASK TABLE
5~~A 3,0 ,2  ;~~L E A R  T H E  T A B L E
L~~C 2,2

60
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352 C N T R L
.JMP .—3

455 3) 5PLDO ;DISA BUE SPOOLING
N A M E F  ;‘ $ I T O ’

JSR 3) SPLDO ;DISABL E SPOOLING
NAMEC . ;‘SLPT’

.155 3) C P F L O
N A M E F  ;OPEN $110
01 ;ON CHAI

JSR 3) OPFLO
N A M F A  ;~JPEN COM .CM
04 ;ON CH #4

JSR 3) RDLIJO ;READ ‘MONITOR ’
455 3) RDSUO ;READ GLOBAL SWITCHES

04 ;4 BYTES
455 3) MVW UO ;M [IVE THE SWITCHES

MAGFG ;TO ROOT BINARY
02 ;2 WORDS

455 3) RDLUO ;READ METHOD FILENAME
455 3) MJWUO ;MOVE THE FILENAME

NE WPT ;TO NAME AREA IN ROOT BINARY
07 ;7 WORDS (MAX)

455 3) C L F L O
04 ;CLOSE CH#4

LOA O ,MA GFG GLO BA L SWItCH #1
LDA 1,PRIN T ;CLDBAL SWITCH $2
ADD # 1,0,SNR ;SKIP IF SWITCHES PRESENT
IDA 0,SWCHD ;USE DEFAULT SWITCHES
IDA 2,SWCHM ;SWITCH MASK ‘N’
A N D 0,2 ;MA SK FOR NAG TAPE
STA 2,MAGFG ;SET NAG TAPE FLAG
LDA 2,SWC HL ;SWI TCH MASK ‘I’
A N D  # 2,0,SNR ;SKIP IF SIPT REQUIRED
JM P .-+3
SUBZL 0,0 ;FQRCE 1815
J M P
IDA 0,SWCIIT ;SwITCH MASK ‘1’
AND 1,0,525 SK !P IF NO $110 REQUIRED
SUBZR 0,0 ;FORC E 180
SIA 0,PRINT ;SET PR iNT FLAG
IDA C ,MAGFG ;MAG TAPE FLAG
NOV # 0,O,SZR ;SK1P i F  NO NAG TAPE
JSR 3) INNTO ;IN I T IALIZE MID

JSR 3) OPELO ;DPEN
NEBPT ; MET HOD FILE
04 ~UN CN$4

455 3) RDLUO ;READ IDENTIF ICATION
JSR 3) RDLUO ,READ SAMPLE RATE —

IDA 2,UTBP1 ;UT ILI TY BYTE POINTER
JSR 3) &TSP1 ;FQRM SP $
455 3) CKNBO ICKECK SR

E RR1O: BOAC U ;IOWER BOUND
BOACv ;UPPER BOUND

51* Q,SMPRT ;STORE IN ROOT BINARY
JSR 3) ROLUI ;READ DURATION T IME
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LJA �.U TbP 1 ;UIILI TY BYTE POINTER
JSR 3) GTDP 1 ;FU~ M D~ ~
STA 0,DURA T ;HOLD TnI E $
STA 1, DJRA T # 1

~SR 3) ROLUI ;READ HS BUFFER FLAG
IDA ,UTBP1 ;UT IL ITY BYTE PO iNTER
.JSR ~ &TSPI ;FLiRM SP ~
M J V  4 0,0,SNR SK IP IF ‘401 3
J M P  .iP9
JSR 3) CKNBO ;ChECK HSB SR

E~~R12: 6343W ;LOW ER BOUND
BDACX ;LJ PPER BOUND

S~~A ,n-~SM UN ;STtRE IN ROOT A I N A R Y
USR 3) GTBfl ;GET N EXT 8YT~
LDA 1 ,A S CAK ;( :>
SUB 

2
,2 ;CLEAR A3 2

S~~BZ 3, 1,SNR ;SKIP I F NOT <~~>
M JVR 2,2 ;SET 1BU
L U A  O, HSMLN ~HS BUFFER FLAG
A~~D 2,0 ;ADC- IN PRINT F L A G
514 O,H SMCN

j-9: J S R  ~ SOU l ; R EA D  LS B U F F E R  F L A G
IDA ,UTBP1 ;.TIL !TY BYTE POI NTE R
JSR 3) GTS P1 ;Fu~ M SP ~
4cR 3) C’(NBl ;(HECK THE l~

E R R 1 1 :  B 3ACF ;LL n ER BLUN D
BLACF + 1? ;UFP ER oCUND

STA 0 ,L SMLN ;STOR E IN RD9T BI N A R Y

.JSR TABLE ;CLNSTRUCT MO NI TO R POINT TABLE
M SK TB ;TAB LE PU INTE R
BOACA ;LIST S I Z E
B 3A C1 :- 2 ; D F F S E T  S I Z E

JSR TAB L E  ;CON STRUC T US BUFFER TABLE
LSBTB ;TA B LE PO INTER
BDA CP ;LI5T SIZE
B D A C 3~ 2 ;LFFS E T SIZE

JM P UPO ; C O N T I N U E

1351 ,,: ~ ;RETU RN A DDR S
I3 P NT :  ~ ;T A B L E  P O I N T E R

;IA BLE LIST SIZE
T 3UFF: 0 ;TABL E OFFSET SIZE
T A B L E :  L3A  ~~~~~~ ; P L ’ I N T E R

514 D , T B P ~~TI J A  0,1,3 ;UIST S :/E
S T A  0,19151
L)4 0,2,3 ;-J FF SE T
STA U, TBL FF
) T A  ~ , T B R T N  ; R E T U R N  A ) DR~
.~S R 3) R LU 1 ;REA D RE P D R TEO P [I N I S  H EADER

L~~1 : JS’~ ~ SOU l ;R E A D  A LINE JF  H E P ~ - R T I D  P O I N T S
L ) A  2 , J c b P l  ; J T I L I T Y  B Y T E  P O I N T E R

3 15P€ ;F ’jl.I” SP ~
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T B E ~~U ;\C ~ F L UN~- , END CF TABLE
3,0 ;D E cR E ~~E N T  ~ BY — i

3 M
M v .  ~ u ,O , 5 Z C  ;s~~lP IE  ~ P O C I T I V E

3) L R R U I  ;E~~ROR , UJT P BOUNDS
L~.A 1,T~~LS Z ;# [ - F  I N P J 1  P2I~~TS
S J E :  ~ 1 . 3 , 5 2 3  ; U K I P  1r ~ <r  ~~~~

3) ~ -~RU1 ; ES ~~Uw. 301 OF BOU N DS
~~~~~ 3) F~~M~~I ; F U R M  MA SK A N D  DI3P.

L 2 A  3, T~~ - N T  ; S T A R ’  UF lI~FJ 1 D A T A  M A S K S
0 , 3  ; A U L  I~ . nD R D 3 F F 5 E T
1 , T E M ~~1 ; -n _ L D  T H E  M A S K  F I T
3 , T E M P 2  ;- ~L L U  T~~E P O I N T E R
3 , C , ~ ;-Mt.2K ~uSD

.\ 2  . ~ , 0 , S N R  ;~~K~~P I~ A L R E A D Y  P R E S E N T
1,0 A V  IN NE~ B I T

S~~A 0 ,0 ,3 ~ ‘E~~T D R E  T H E ~C RD ‘1
SR ~ C T B Y 1  ; U E T  B Y T E  F L L L L ~~1t. G T H E A

L A  i,A S C C R  ; C k >
S B  ~ ~ , 1 ,S N R  ; S K I P  I~ “lOT ELI.

L~~1
1 , A S C A K  ;<~~~

SUB ~ 0 , l , S Z R  ; S s I P  IF LPT ~LA G
LP3 ; G ET  N E X T  ~

2 3 4  1, T E M P I  R E T R I E V E  MA S ~c B I T
L A  3 , T E M P 2  ; S E T R I E V E  P O I N T E R
L T ’ A O ,T B C F F  ; T A B L E  T ’ F F S E T
4 3 2  0 ,3  ; U F E  S E T  THE P O I N T E R
L UA C, 3 ,~ ; MAS, (  ~ 5R D
A N D  ~ 1,O,~~NR ~S K I P  I~ A L R E A D Y  P R E S E N T
A U D  1,0 ~A D D  I~ - N E W  B I T
S IA  0 ,3 ,3 ; R E S T O R E  THE M A S K  WORD

L~~3~ USR 3) G T S P 2  ;F C R M 5? 4
LP1 ;NO 4 F C U N D ,  R E A D  N E X T  L INE

J MP LP2  ; L L- t P  BA C K
T 3 E ’ L :  L C A  3 , T B R T N  ; R E T u R F ’. A D D R S

UM P 3,3 RE IURN

- n ) T I M :  0 ; T I M E  S T O R A G E
C

C J R A T :  C ; D U R A T I O N  T I M E
C

C IS P I :  L T B P T  ; J T I L I T Y  BUFFER P O i N T E R
M V W I J I :  M V W C T  ; MCV E W O R DS F R C M  U T I L I T Y
F M M S I :  F M M S K  ;FC R M A M A S K  AND D I S P .
R) 5 U 1 :  R ) S J T  ; R E A D  S E Q U E N T I A L L Y  INTO U T I L I T Y
R) L U 1:  R~~LJT ;REA I )  A L INE  I N T O  U T I L I T Y
R : L U 2 :  SO U R ;R E&D A L I N E ,  E X I T  ON EOF
C~c N B l :  C K N B R  ; C K E C K  A NUMBER
G T S P 1 :  ( , T SP N ; F L 3 R M  A SP 4
G~~S P 2 :  G~~S 2 S  ;F IJRM A SP 4 ,  E X I T  IF NO NE
GT U P 1 :  C T D P N  FC RM A OP H
G T B Y I :  G I B Y T  ;GET A BY T E
O P E L 1 :  O P F L E  ;OPIN A CHANNEL
LFL1:  C L E L E  ; C L O S E  A CHANNEL
E R R O l :  E~~R3R ; E R R O R  ROUTINE
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TEMP 1: 0 ;TEM PORARY
TEMP2: 0
A SCCR: 015 ;(CR>
A SCAK: 052 ;<~~>
A S C B K :  040 ;< >
A SCCN : 136

JP2: A D C  0,0 ;FORCE A — l
STA O ,TEM P2 ;SET END OF LIST FLAG
LDA O,DURAT ;RETRIEV E DURATI ON TIME
LOA l,DURAT+ 1
JMP JP3 ;STORE DURATION AS FINAL ENTRY

jP o:  JS R 3) RDLU1 ;READ CONTROL TABLE HEADER
455 3) RDLU2 ;READ CONTROL LINE

JP2 ;EOF
LDA 2,UTBP1 ;JTIL ITY BYTE POINTER
J SR a) GTSP2 ;FORM SP N

JP 2 ~NO H FOUND
051 CNTRO ;SKIP IF OUTPUT TABLE FULL
JMP .+2
JSR 3) ERRO l ;ERROR ROUTINE

E RR 3 : STA O,TEMP I ;HOLD THE STATE
.155 3) &TSPI FCRM SP H
STA (j,TEMP2 ;NCLO THE SiGNAL 4
JSR 3) GTDP1 ;FORM DP U

J~~3~ LDA 2 , HD T I M  ; P R E V I O US T I M E
I D A  3,HDTIM .1
STA 0,HDTIM ;STURE PRESENT TIME
51* 1,HDT IM +1
SJBZ 3 ,1,SZC ;DELTA TI M E
SUBZ 2,O ,SKP
ADC 2,0
M2V H 0,O,SNC ;SKIP IF OLD<=N Ew TIME
JSR 3) ERROl ;ERRDR ROUTINE

ERR 4: M DV N 0,0,515 ;SKIP IF NO O V E R F L O W
JSR 3) ERRO l ;ERROR ROUTINE

E RRS: STA 3) l,PNTRO ;STORE DELTA TIME
1 51 PNTRO ;INC THE POINTER
L OA 0,TEMP2 ;RETRI EV E SIGNAL 4
A D C  1,1 ;FDRCE MASK TO —1
N O V 4 0 ,0,5NR ;SKI P IF NOT AC Q U I S I T I O N  H O L D O F F
JM P JP1

~~JM N O ,O,SNR ;SKIP IF NOT END OF L I S T
.JMP JPl
1)4 1,CTLCF ;CONTROL H OFFSET (257)
SUBZ i ,O ,SNC ;REM t jV E O F F S E T ,  SKIP IF IN BOUNDS
.155 3) 15501 ERROR ROUTINE

ERR 6: LDA 1,CTLMX ;$ CF CONTROL POINTS
5081 4 1,0 ,SLC ;SKI P IF IN BOU NDS

~SR 3) ERROl ;ERROR ROUTINE
E~~R7 : 455 3) F ’4MSi ;FORM MASK AND D IS P .

(CM 1 ,1 ;COM PLE ME NT THE M ASK
N OV 4 O,0,SNR ;SKI P IF NOT 0 DISP.
I D A  O ,BUFOF U L SE FOR C E  M A X  OISP.
IDA 2 ,PNTR B ;CUTPUT B U F F E R  P O I N T E R
ADD 0,2 ADO IN D ISP.
I D A  0,TEM P1 ;R ETR IEVE STATE
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NOV15 0,0 ;SHIFT LS BIT TO CARRY
MDVI 2,0 ;SET STATE BIT IN POINTER

.P1: STA 3) 1, PNTRO ;5TORE MASK
151 PNTRO ;INC THE POINTER
STA 3) O ,PNTRO ;STORE STATE BIT AND POINTER
ISZ PNTRO ;INC POINTER
CON N 0,0,SZR ;SKIP IF  END OF L I S T
JMP JDO .l ;LOOP BACK

JSR 3) C L F L 1
04 ;CLOSE CH#4

.155 3) OPFL 1 ;OPEN
NAM EE ;$TTI
02 ;ON CM #2

j P io: 455 3) (REAl ;CREATE A FILE
NAMED ;‘TEMPA.TM ’

.155 3) O P F L I
NAMEC ;OPEN PREAM.DA FILE
04 ;ON CH#4

JSR 3) OPFL1
NAMED ;OPEN TEMPA.IM FILE
03 ;ON CH #3

/

LP4 : JSR 3) RD LU 2 ;READ A QUERY LIN E
JP6 ;EQF

S T A  2, TEM P I ;HOLD THE BYTE POINTER
IDA 2,UTBPI ;UTILITY BYTE POINTER
JSR 3) GTBY1 ;GET A BYTE
IDA 1 ,AS (AK ;<~~>
LDA 2 ,TEM P 1 ; R E T R I E V E  THE POINTER
SUB 0,1 ;SET FLAG 10 0 IF (*>
514 1 ,TEMP1 ;HOLD THE FL A G
MD V N 1,1,SNR ;SKIP IF NOT (~ >
IM P .JP4
NEC. 2,2 ;DICREM EN T BY —I
CON 2,2
STA 2 ,TEN P2 ;HDLD THE P O I N T E R
SUB 0,0 ;CIEAR ACO TO MIl L
.155 3) S TB Y I ;RE PLA CE (CR> W I T H  (NUL )

JD 4~ JSR 3) TYLU 1 ;ECHO THE L I N E
IDA 1 ,TEM P 1 ;R E T R 1E V I  THE FLAG
MD V N 1,1,SNR ;SKIP IF RESPONSE R E Q U I R E D
.JM P JP 5 ;MOLD TEll LIN E
LD A 2 ,TEMP 2 ;R E T R I E V E  THE P O I N T E R

L7E’ 455 3) 50103 ;READ INTO UTILITY
02 ;FROM C H 2

ADCZ L 11,0 ;FORCE A —2
ADD 0,2 IBAC K UP

• STA 0,TEMP I ;STORE — z as FLAG
JSR 3) GTBYI ;DET A BYTE
IDA 1,A SCCN 1<—>
SUB H O ,1,SZR ;SKI P IF (-.)

J M P JP5
IDA 0,ASCCR ; CR>
JSR 3) SIBY l ;R EPLAC E (—> WI TH <CR>
151 TEM P 1 ;INC THE FLA &
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J ?5: 455 3) WTL U1 ;W R I T E  THE L I N E
IDA 2,UTBP1 ;UTILI TY BYTE POINTER
151 TEMP 1 ;INC THE FLAG, SKIP IF (— >
JM P LP4 ;READ NEXT QUERY
JMP LP5 ;CONT INUE QUERY RESPONSE

PNTRB: M UX DB—1 ;POINTE R TO DMA OUTPUT BUFFER
P’4150: Cu TS ;POINTER TO CONTROL LIST
C’ITRO: BDAC B SIZE OF LI S T
C IL O F :  BDAC H - - N I N G  C O N T R O L  P O I N T  H
C T L M X :  B D A C ~ ,.~ C ON T R O L  P O I N T S
B J F O F :  B D A C ~ ;MUX O UTPUT B U F F E R  S h E

C RE A 1: CRE A T ;CREATE A FILE
X FE R 1 : XFERF ;TRAN SFER ASCII FILE S
X3LK 1 : XBL K ;TRANSFER FILES BY BLOCKS
W T L U1 : WTLUT ;WR ITE A LINE FROM UTILITY BUFFER
TYLU 1 : TYL UT ;TYPE A LINE FROM UTI LITY BUFFER
SIBYl : STBYT ;STORE A BYTE
C~ FL 2: CLFLE ;CLOSE A CHANNEL
TYPMI : TYPMG ;TYPE A MESSAGE
UTBP2: UTBPT ;UTIL ITY BYTE POINTER
R) LU3:  RDL UA ;READ A LINE
G T B Y 2 :  G T B Y T  ;GE T  A B Y T E

A S C I N :  116
A S C I Y :  131 ;<Y)

J?6: JS R 3) CLFL2
04 ; C L O S E  C H A 4

4 55  3) C L F L 2
03 ;CL IJSE C H#3

j~~ii: JSR 3) T Y P M 1  ; T Y P E  A M E S S A G E
M5G02 ;MESSAI,E #2

IDA 2,UTBP2 ;UTILITY
3) R D L U3 : R E A D  A L INE

02 ;FRCM UI 42 —

L 

IDA 2 , U T B P 2  ; u T I L I T Y
.135 3) C . T B Y 2  ;G ET  A B Y T E
IDA 1,A S C I N  ;(N>
SJB N 0 ,1 ,S NR ; S K I P  IF NOT (N>
J-I P ,JP1O
L DA 1, A S C I Y  ; <Y >
S U B R C , l , S Z R  ; S K I P  iF (Y >
J M P J~~1l
J~~R 3) C L F L 2

02 ;C ICS E C H U2
L34  O, MA G F G  ;MAC , T A P E  F L A G
N .y N O , O , S N R  ; S X I P  I~ M A C ,  T A P E
JM P JP7
J :- R X~~E R l  ; I R A N S F L R

~ 4ME D ; T E M P A . TM T O
NA M E H  ; M T C : O

JO R ~l X~~E R 1  ; T R A N S F E R
M E B P T  ; M E T H D D  F I L E  0
N A M E  I ;~~i( : l
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J S R  3) XBLK 1 ;IRA N SFER BLOCK
NAMEM ;‘A SSIGNA .DA ’
N A M E J  ;‘MTO :2’

- I J SR 3) XBLK I ;TRAN SFER BLOCK
NAN EN ;INP UT MUX ASSIGN FILE TO
NAMEK ;14T0:3

J 5 R s~ X BL KI ;IRANSF ER BLOCKS
NAMED ;LOW S P E E D  B U F F E R  A S S I G N  F ILE  TO
NA MEL ; ‘MTO: 4’

J 2 7 :  R~ A 3S 0 ;READ SWITCHES
M O V  U 0 ,O,5NR ;SKIP IF NOT ALL OO~ N
JIP J~~8J SR 3) TYPM I ;TYPE A MESSAGE

- - SUB 0,0 ;CL EA R  ACO
INC O,0,SZR ;DELA Y
J M P  • — 1
READS 0 ;READ SW ITCHES A GA iN

-
- 4 NOV 4 0,0,515 ;SKIP W-I EN ALL D O W N

JMP •—5 ;LOD P BACK
J~~6: JM P 3) DVRT N ;RETURN TO ROOT BINARY

PiicD : 400 ;PI-tASE 1 ERROR CODE
ERTBL : •s-1 ;ERROR TABLE P O I N T E R

E R R 1
E R R2
E R R 3

E R R S
E R R 6
E~~R 7
ER R S
ER R~
E R R  10
E R R 1  1
ERR1 2
—1 ;END OF IA BLE

E~~RO R : IDA 0,PH ICD ;PHASE 1 E R R O R  CO DE
IDA 3) 2,ERTBL ;ERROR TABLE
151 ERTBL ;INC TABLE POINTE R
INC 0.0 tI N E COUNT
COM U 2 .2,SNR ;SKIP IF NOT EDT
J’IP
SJB N 2,3 ,SZR ;SKIP IF E RROR F O U N D
.JMP •-6 ;LOCP BACK
,JMP

SY SER : A O C 0,0 ;SY STEM ERROR F L A G
O ,ERCOD ;STGRE IN ROOT BINA RY

.JMP ~ ERR TN ;ERROR RETURN ID ROOT BINARY

CKNBR : IDA 1,0,3 ;LOWER BOUND
SJBZ N 1 ,O,SNC SKIP IF OK
J M P  E R R O R
IDA 1, 1 ,3 ;UPPER B OUND
5481 4 0,1,SNC ;SKIP IF OK
.JM P ERROR
J’4 P 2,3 ;NORM AL REIURN
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Cli : 11
C12 : 12
CR RT N : 0 ;RETURN ADDRESS
CREAT: IDA 0,0,3 ;NAME POINTER

INC 3,3
STA 3,CRRTP4 ;SIORE RE IURN

CR EAA : •SYSTN
•CREA ;CREATE SEQ. FILE
J M P  •+2 ;ERROR
JM P 3) CRRT N ;RE TURN
IDA 1 ,C11
SUB 4 1,2,515 ;SKIP iF FILE EXISTS
JM P 3) SYSEI ;ERR0R
JSR DELEA ;DELETE THE FILE
JMP CREAA ;TRY AGAIN

DELET: IDA 0,0,3 INANE POINTER
I N C  3,3

OELEA : STA 3,USP ;STORE RETURN
.SYSTM
•DELET ;DELETE THE FILE
J M P  ,s2
J M P  0,3 ;NORNAL RETURN
LDA l,C1 2
SJB N 1,2 ,515 ;SK1P IF NO F I L E
,JMP 3) SYSEI ;ERROR

L 

.JMP 0,3 ;NORM&t. RETURN

XFRTN: 0 ;RETURN ADDR ESS
X F E R F :  LDA 0,0,3 SOURC E FILE

IDA 1,1,3 ;D EST INAT ION FI L E
STA 0,X F S F L
STA l ,XFO FL
STA 3,XFR TN ;STORE RETUR N
.JSR OPFLE ;OPEN SOURCE FILE

X F S F L :  0 ;POINTER
04 ION CH #4

JSR OPPIE ;OPEN D E S T I N A T I O N  F I L E
XF OFI: 0 ;POIN IER

03 ;ON CH #3
.155 RDL UR ;READ A LINE

;RET URN ON EUF
JSR WTLUT ;wRITE A LINE
JMP .— 3 ;LOOP BACK

CLFIE ;CLOSE
04 ;CH44

JSR CLFL E ;CLQSE
03 ;CH#3

IDA 3,XFRTN ;RETURN ADDRESS
JM P 2,3 ;RE TURN

OPFLE : IDA 0,0,3 ;NAME POINTER
LDA 2,1,3 ;CH I
SJB 1,1 ;USE DEFAULT CHARACTERISTICS
STA 3,USP ;STORE RETURN
.5 YS TM
•DPEM 77 ;OPEN THE CHANNEL
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.JNP 3) SYSE I ;ERROR
JMP 2,3 ;NO RMAL RETURN

C L F L E :  IDA 2,0,3 ;CH u
STA 3 ,USP ;STORE RETURN
• S YS TM

• •CLOS 17 ;CIDSE- THE CHANNEL
JM P 3) SY SE I ;ERROR

• JMP 1,3 ;NDRMAI RETURN

MTAN M : .+I *2
.TXT INTO !

INMTA: IDA 0,M TANM ;NAME POINTER
SUB 1,1 ;PART IAL
51* 3,USP ;STORE RETURN
•SYSTM
.INIT ;INITIA I DIRECTORY
JSR 3) SYSE I ;ER ROR
D IA 0,NTA ;STATUS
MDVR U 0,0,SNC ;SKIP WHEN READY
JMP •—2 ;WA IT FOR ?R FWIN O
JN P 0,3 ;NORM AL RETURN

TYP M G : IDA 0,0,3 ;MSG POINTER
I N C  3,3
SUB ZL 2,2 ;FORCE A +1 FOR (114
J M P

TYLUT : SUBZL 2,2 ;FORCE A +1 FOR CNN
JM P

W TLUT: IDA 2,C03 1CM #3, BY DEFAULT
IDA O ,UT B P O U T I L I T Y  B Y T E  P O I N T E R
STA 3,USP ;STORE RETURN
.SYS TM
•WRL 77 ;WRITE A LINE
JMP 3) S Y S E 1  ;ERRO R
.JMP 0,3 ;NORMAL RETURN

RDS UT: IDA 1,0,3 ;BYIE COUNT
IDA O,UTBPO ;IJT ILITY BYTE POINTER
IDA 2,C04 ;CH #4
STA 3 ,USP ;STDRE RETURN
.SYSTM
•RDS 77 ;READ SEQUENTIAL BYTES
.JSR 3) SY SE I ;ERROR
JMP 1,3 ;NORMAL RETURN

SY SEI : SYSER ;SYSTEM ERROR
UTBPO: U TB PT U T I L I T Y  BYTE POINTER

(03: 03
(04: 04
COb : 06
ciii : 1’?
R D R T N :  0
RDLUA: ADC 1,1 RET URN FLAG — 1

NOV 2,0 ;BYTE POINTER
IDA 2,0,3 ;CH H
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INC 3,3
J M P

R OLUR: IDA 1,0,3 ;RETURN ADDRESS
I N C  3,3
JMP .42

ROL UT: ADC 1,1 ;RETURN FLAG —1
I D A  D ,UTBPO UTI L ITY BYTE POINTER
LDA 2,C04 ;CFI #4
51* l,RDRTN ;STORE RETURN
51* 3,USP ;STORE RETURN
• S Y S T M
•RDL 77 ;READ A LINE
,JMP •+4 ;CIIECK FOR EOF
M D V  0,2 ;MO VE THE BYTE POINT ER
ADD 1,2 IOFFSET THE POINTER
.JMP 0,3 ;NORMA L RETURN
IDA O,CO 6 ;ECF CODE
SUB 4 O,2,SZR ;SKIP IF EOF
JM P 3) $Y SEI ;ERRO R
IDA O,RDRTN ;RETURN
C3 M U O, 0 , S Z R  ;SKI P IF NC EOF RET URN
JM P 3) RDRTN ;EOF RETURN
J M P  3) SY SE 1 ;ERROR

S~ LD 5: LDA 0,0,3 IDEV I C E  BYTE POINTER
STA 3 ,USP ;STORE RETURN

L 

•SYSTM
.SPDA DISABLE SPOOL ING
JSR 3) SY SEI ;ERROR
JM P 1 ,3 ;NOR M AL RE TURN

M~ R TN: 0
M~~WU I: LDA 2,0,3 ;DESTINAT ION POINTER

IDA 1,1,3 ;CCUNT
STA 3,MVRTN ;STORE RETURN
IDA 3,UIBPO UT IL I TY BYTE POINTER
N O V 1 5  3,3 ;FORM ADDRESS
NEC. 1,1 ;NEG THE COUNT
IDA 0,0,3 ;GET WORD
STA 0,0,2 ;STORE WORD
INC 3,3
INC 2,2
INC 1,1,SZR ;SKIP WHEN DONE
JM P
IDA 3,M VRT N ;RETUR N ADDRESS
IMP 2,3 ;RETURN

CD FL3 : OPFLE OPEN A FILE
C L F L3 : C L F L E  ;(LCSE A CHANNEL
G’MT 3: O P M T A  ;D PEN MA C. TAPE FOR FF
RDBL 3: ROBLK ;SEAD * DISK BLOCK
M T A W 3: MT A W T  ;WR I TE BLOC K TO PITA
M T A S 3: M I A S S ;SPA CE REVERSE PITA
M tA E 3 : M TAE F ;wRITE E OF ON MTA
X S PTN :  0 R E I URN A D D R S
X 3LK: LOA 0,0,3 ;SOURCE FILE

IDA 1,1,3 ;OES T INAT ION FI LE
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STA O,XBL KS ;SOURCE
STA 1,XBLK D ;DE S T INAT ID N
STA 3 ,XBRT Pi ;RET U RN ADD RS
JSR 3) OPFL3 ;OPEN

X SLK S: 0 D1 SK SOURCE
04 ~ON CII #4

JSR 3) OPMT3 ;OPEN MTA
XBLKD : 0 ;DESTINATION

03 ON CH #3
SUB 0,0 ;CLEAR ACO
STA O ,XBLKN ;BLOCK N
JSR 3) RDBL3 READ 015K BLOCK

XBLKN: 0 ;BIOCK U
XBEND ;EOF RETURN

455 3) MTAW3 ;W R ITE BLOCK TO MTA
ISZ XBL KN ;INC BLOCK N
J M P

X~ E N D :  .JSR 3) M T A E 3 ;W RI TE EUF TO MTA
JSR 3) MTAS3 ;SPACE REVERSE PITA
JSR 3) CLFL3 ;CIOSE

03 ;CH #3
JSR 3) CLFL3 CLOSE

04 ICH #4
IDA 3,XBRTN ;RETURN A D D R S
JM P 2,3 ;RETUR N

O~ MTA : IDA 0,0,3 INANE PO iNTE R
IDA 2,1,3 ;CH N
SUB 1,1 IDEFAULT CHARACTERISTICS
STA 3,USP ;STORE RETURN
•SY STM
•M TIIPD 77 UIPEN M T A  FOR FF
JSR 3) SYSE3 ;SYSTEM ERROR
JMP 2,3 ;NORMAL RETURN

RJBA K: 0 ;RETURN ADDR S
R)BL K: LDA 1,0,3 ;BLOCK U

LDA 0,1,3 IFOF RETURN ADDRS
STA 0,RD BAK ;STORE AODR S
IDA O,BLKPT ;BLOC K BUFFER POINTER
IDA 2 , B L K C T  ;COUNT OF 1
STA 3,USP ;STORE RETURN
•SYSTN
•RDB 04 ;READ A BLOCK
JMP .+2 ;ERROR
JMP 2,3 ;NCRMAL RETURN
IDA 1 ,EOFCD ;EOF CODE
SUB 4 1,2,515 ;$KIP IF EOF
.155 3) SYSE3 ;SYSTEM ERROR
.JM P 3) ROBAK ;EOF RETURN

BLKPT: BUFFS ;BLOCK BUFFER POINTER
BLKCT : 030430 ;BLOCI( COUNT
E J FC D :  06 ;EOF ERROR CODE
SYSE3 : SYSER ;SYSTEN ERROR
5~ CMD : 040001 ;SPACE REVERSE COMMAND
E FCMD: 060000 ;EOF COMMAND
WTC MD: 050400 ;WRIT E BLOCK COMMAND
E JFM K: 000400 ;EOF MASK
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M TA5R: IDA 1 ,SRCMD SPACE REVERSE COMMAND
JMP

M TAE F : IDA I,EF CMD WR ITE EOF COMMAND
JM P •13

M TAW T : IDA 1 ,W TCMD ~W R I T E  COMMAN D
IDA O,BLKPT BLOCK BUFFER PO INTER
STA 3,USP ;STORE RETURN
•SYSTM
.MTDIO 03 MTA EF
JN P .12 ;ERROR
JM P 0,3 ;NORMAL RETURN
IDA 1,EO FMK EOF MASK
AND U 1 ,2,SNR ;SKIP IF EOF
JSR 3) SYSE3 SY STEN ERROR
iMP 0,3 INORM AL RETURN

FMN SK : SUBZ .L 1,1 SET BIT TO .1
NOV 15 O,O,SZC ;SKIP IF NOT 2~ *0
NOV 11 1, 1 ;SH1FT I PLACE LEFT
N OVZR 0 ,O ,SZC S K I P  I F  NOT 2~ *1
ADDZL 1,1 ;SHIFT 2 PLACE LEFT
NOV 15 0,O ,SNC SK1P IF 2~ *2JMP
ADDZL 1,1 ;SHIFT 4 PLACE LEFT
ADDZL 1,1
NOV1 5 O,0,SZC ;SKIP IF NOT 2°~ 3M OVS 1,1 ISHI FT 8 PLACE LEFT
JI4P 0,3 R E TUR N

GTDPN: ADC 0,0 ;D~ FLAG
NOV 0,1 jERROR 014 NO H FLAG
JM P .46

GTSPR: IDA 1,0,3 ;EXIT POINTER IF NO 4
INC 3,3
JM P .+2

GTSPN : *DC 1,1 ER ROR ON NO FLAG
SUBZL 0,0 ISP FLAG
51* 0,GIFGO ;SP/DP FLAG
SUB 0,0 ICL E AR ACO
ST A 0 ,G T FGI PH FOUND FLA G
STA 0 ,GTOV F ;OVER FL OW FLAG
STA O ,GTSTR $ STORAGE
STA O ,GT5TR.I
51* l,GTEST ;ERROR EXIT FLAG
StA 2,GTBP T ;BYTI POINTER
51* 3 ,GTR TN N OR MAI RETURN
JM P

G TLP 1: 151 GT8PT ;INC BYTE POINTER
IDA 2 ,GTBPT GET THE PO INTER
JSR GTBYT GET THE BYTE
IDA 1,ASC IC <CR )
SUB O ,1,SNR ;SK IP IF NOT (CR>
JMP C.TLP2 DON E
IDA 1,A S C I 9 ~< 9>
ADCZ N 1,0,SZC ISKIP IF AC I > E AC O
JMP GTLP 2 INOT A DIGIT
IDA 1,ASC IO 1<0)
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A D C Z  N O ,1,SZC ;SKIP IF ACO >~ AC 1
JNP GILP2 NOT A DIGIT
ISZ GTFG1 ;INC U FOUND FLAG
SUB 1,0 ;FORM BINAR Y
STA 0,C.TUTI p11010 THE N
IDA 0,GTSTR ;GET PREVIOUS VALUE
IDA 1 ,GT STR+ 1
M OVZL 1,1 ;N02
M OVL 0,O ,SZC ;SKIP IF NO OVERFLOW
ISZ GTOVF ;INC FLAG
MDV ZL 1, 3 ;N°4
MDVI O,2,SZC ;SKIP IF NC OVERFLOW
1 51 G T O V F  p I N C  F L A G
MOVLL 3,3 ;N*8
M DV I 2,2,SZC ;SKIP IF NO OVERFLOW
151 GTOVF ;INC FLAG
ADDZ 1,3,SZC IN O 1O
I N C  0,0
AD DZ 0,2,SZC ;SKIP iF NO OVERFLOW
151 GTOV F ;ZNC FLAG
IDA 1,GTUTL ;RITRIEVE THE BINARY
*001 1,3,SNC ;ADD TO PREVIOUS U
JM P •+3
INCZ 2,2,SZC ;SKIP IF NO OVERFLOW
152 &TDVF INC FLAG
51* 2 ,GTSTR P I-$OLD UPDA TED U
51* 3,GTSTR+1
JMP GTLP 1 ;GET NEXT BYTE

GTLP2 : IDA 3,GTFGI PH FOUND FLAG
MDV U 3,3,SNR ;SKIP IF N FOUND
JM P G TL P 3
IDA 0,GTSTR p R E TR IEV E THE N
IDA 1 ,GTSTR+1
IDA 2,GTBPT ;RE IR IEVE THE BYTE POINTER
IDA 3 ,GTOVF ;OVERFL 0W FLAG
051 GTFGO ;SKIP IF SP N
JN P
MDV N 0,0,515 ;$KIP IF NOT SP OVERFLOW
INC 3,3,SKP ;INC FLAG
NOV 1,0 ;MOVE SP N
MD V H 3,3,SZR ;SK1P IF ND OVERFLOW
JSR 3) G TERR ;ERRO R ROUTINE

ERRB : JMP 3) G TRTN ;NORMA L RETURN
GTLP 3: NOV 4 L,1,SZR ;SKIP IF E OL

JMP GILP I ;c,E1 NEXT BYTE
IDA 1,GTERT ;ERROR RETURN - FLAG
CON H 1,1 ,SNR ;SK IP IF ADDRESS SPECIFIED
J SR 3) GTERR ;ERROR ROUTINE

ER R 9: JMP 3) GTE RT EOL RETURN, NO H FOUND

61155; ERROR ;ERROR ROUTINE
GTRTN : 0 ;RETURN ADDRESS
GTERT: 0 1101 RETURN FLAG
GTBPT: 0 ;BYPE PO INTER STORAGE
GTSTR : 0 IN STORAGE

0
GTFGO: 0 ;DP/SP FLAG
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GTF&1 : 0 ;# FOUND FLAG
GTOVF : 0 ;OVERFL OW FLAG
OTUTI: 0 ;UTIL ITY
ASCIC: 015
A S C I 9: 071 1<9>
AS CIO : 060 ;<o>

C,TBVT: IDA 1,8TMSK ;BYTE MASK
MOVZR 2,2,SNC ;FORM WORD ADDRESS. SKIP IF RHS
MC V S 1,1 ~S W A P  T H t M A S K
IDA 0,0,2 ;GET WORD
AND 1 ,O ,SNC ;MASK THE WORD, SKIP IF RHS
MOV S 0,0 ;SWAP THE WORD
M3 VL 2,2 ;RE STOR E BYTE POINTER
J M P  0 ,3 ;RETURN

BTMS K 377 BYTE MASK

S T R T N :  0
ST B Y T :  LDA i,BTMSK ;BYTE MASK

A N D 1,0 ;MASK THE WORD
MCVZR 2,2,SNC ;FCRM WORD ADDRESS, SKIP IF RH S
MOV S O,O,SZC ;SWAP WORD, S K I P  I F  LHS
M O V S  1 ,1 ;SWAP MASK
STA 3,STRTN ;STORE RETURN
LDA 3,0,2 ;GEr WORD
AND 1,3 ;MASIc THE WORD
ADD 0 ,3  ;ADD IN NEW BY T E
STA 3,0,2 ;RESTURE THE WORD
M O V L  2 ,2 ;RESTO R E BYTE POINTER
INC 2,2 ;INC POINTER
JM P 3) STRTN ;RETURN

.TXTM 1

N A M E A ~ .~~2
.TXT /CON .CM/

N4MEC~ .‘2
. T X T  /PREAM BLE .DA /

NAMED : .2
.TXT /TEMPA.TM I

N~ ME E : .~~2
.TXT /ST TI /

N A M E F :  .~~2
.TXT /$TTO/

N A M E G  .:~2
.TXT /~~LPT/

NAM ~~-~: .2
.TX T /uj ç~~3/
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NAM E I~ .°2
.TXT /MTO:l/

NA M E i  .*2
.TXT /MTO:2/

N4NEK~ •2
.TXT /~1TO:3/

N4M E L ~ •O~~

.TXT /MTO :41

N A M E M ~ .~ 2
.TXT /ASSIGNA.DA/

NAMEN : .~ 2
.TXT /ASSIGNB.DA /

N A M E O~ .~ 2
.TXT /ASSIG N C. DA /

NSGO I= .~~2
.TXT /<12)*LL SWITCHES DOWN<12)<15>/

MS GO 2= .~ 2
.TXT /<1 2 > PREA M B IE FILE OK ? CY,N ) I

U TBPT ~ .~‘2
.BL K 110

B J F FR~ . BLOCK BUFFER
.BLK 400
0

.E ND
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A-3 . Overlay Module No. 2--PHAS2.SR

NAME BLOCK NAPI E z PHAS2 .sR

T I M E  BLOCK

.TITL P11*52 14(1 23 FEB 76

.TXTM 0

.ENT OVST 2

.EXTD OVRT N BL KCT SM PRT ERC OD HLD CT CTLTB

.EXTD ERRTN

.NREL

OvST 2: SKPBZ 110 ~W A I T  FOR ITO IDLE
JMP .— 1
MOP
MOP
S K P B Z  T T O
.JMP
SK PDZ I TO
J M P
IDA 1 ,SEE KG ;DISK SEEKI NG MASK
01* 0,DKP ;DISK STATUS
AND N O,1,SZR ;SKIP IF NOT SEEKING
J M P
SKPBZ DKP ;W A IT FOR DISK IDLE
JMP .— 1
NO P
N O P
SKPBZ DK.P
J M P
SKPDZ DKP
JMP .—7
I’4TDS ;DISABLE INTERRUPTS
I D A  0,1 15005 INT V E C T O R
IDA 1,INTSV ;BDACS tNT VECTOR
SIA O ,IN TSV ;SAVE RDOS VECTOR
STA 1,1 ;ENABLE BDA CS INT SYSTEM
IDA O, INTM K B DAC S 1 141 MASK
MSKO 0 ;MASK OUT

LDA 3) 0, SE E K I ;SEE K r ON MAN D
O G A P O ,D lcP ;OUTPUT THE COMMAND
IDA 1,SEEKD ;SEEK DONE MASK
D IA  O , D K P  ;GEI DKP S T A T U S
A N D  N 0 , 1 , S N R  ; S K I P  W HEN S E E K  F I N I S H E D

. 2
N I O C  DKP ;CL E A R DISK

NIO C M UX ;RESET THE MUX
IDA O , D M U X A  ;DMUX I /O  S T A R T  A D D R .  A ND COUNT
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00* 0 ,M UX
I DA O, DM UX B -lOCH INPUT START AD D S .
DUB 0,NUX
IDA 0 ,DM UX C ;HIGH SPEED WORD MASK
IDA 1 ,SMPRT ;SAM PLE RATE
ADD 1,0 AOD IN SAMPL E RATE
DOC O,M U X
IDA O ,DM UXD ;O 01 INPUT WORD COUNT

DOCS 0,MUX ;SET BUSY, RESET DONE

IDA 2 , T T Y P T  ;M SG POINTER
T1~ IDA 0,0,2 ;NESSAGE WORD

I N C O  2,2 ;INC THE POINTER
12 ; IDA 1 ,BTN SK ;BYTE MASK

AND 0 , 1 , S N R  ~N A 5 I~ T H E  W O R D , SKIP IF NUL
JM P JUMPI
00*5 1,TTD ;OUTPUT A CHARACTER
SKPDN ITO ;SKIP WHEN DONE
J M P
NOVC S O,O,SZC SWAP THE WORD, SKIP IF  VALID
JM P TI GET NEXT WORD
JMP 12 ;IJUTPUI NEXT CHARACTER

B TN SK : 377 ;BYTE MASK
DNUXA: 013303 ;MUX START ADDRESS I. COUNT
DM UXB: B UFS 1 4 1 ;INPUT DM A BUFFER —

D’4 UXC: 140030 ;HIGH SPEED WORD MASK
OMUXD : 100000—BOACN ;—WO RD COUNT, AND 0 IN I B O
D~ UXE: BIJF S1 flN PUT DNA BUFFER (RUNNING)
D~ UXF: I30033—BDACI4— I p— WORD COUNT (RUNNING )
C LK CD :  03 I 1PI S R TC CODE
SEE KG: 002000 ;DKP SEEK IN PROGRESS MASK
SEEKD: 040000 ;DKP SEEK DOME M A S K
SEEK 1 : SEEK C ;IN IT IAL SEEK- COMMAND
INTMK: —I — IM CLK— [MMUX—IM DKP ;BDACS INTERRUPT MAS#(
I N T S V :  I N I 5 R  I B D A C S  i N T E R R UPT S E R V I C E  RO UT I N E
TTYPT: .11 ;POINIER TO TEXT

.TXT /(15><12>READY <12><15><12> /

JJM PI : NI O C TTO ;CLEA R ITO
IDA 0,CLKCD $1 MS CODE FOR CLOCK
IDA 1,DM UXE ;DCH INPUT START ADOR. (RUNNING )
IDA 2,DN LJXF p0CM INPUT WORD COUNT (RUNNING)
R E A D S  3 ;READ SENSE SWITCHES
M DVZL N 3,3,SNC ;SKIP WHIM 550 UP
.JMP
IDA 3,PNTRO ;UUTPUT TABLE POINTER
00*5  0 ,CLK ;START THE RTC
NIOP MJX ;START T HE MULTIPLEXER
DUB 1,MUX ;OUTPUT RUNNING VALUES

— DCC 2,MUX
IN TE N ;ENABLE INTERRUPTS

IDA 0,0,3 IDELTA TIME
MDV U 0,0,5145 ;SKIP IF NOT 0
jM P Ii ;ELSE OUTPUT I M M E D I A T E L Y
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IDA 1 ,RTCCT ;RTC COUNT
NOV N 1,1,SNR ;SKIP IF POSITIVE COUNT
JM P LO L OO P BACK
DSZ RTCCT ;DEC THE COUNT
NO P
051 0,3 SKIP IF OUTPUT REQU IRED
JMP 10 ;LOCP BACK

L i : IDA 1 ,1,3 ;OU TPUT MASK
IDA 2,2,3 ;STATE AND BUFFER POINTER
CON N 2,2 ,SNR SK IP IF NOT END
JMP 12
MD V N 2 ,2 ,SNR ;SKIP IF NOT END OF HOLDOFF
JMP 16
NOV2 5 2,2 SET STATE 114 CARRY
I D A  0 , 0 , 2  ;GET BUFFER WORD
AND 1,0 MASK THE WORD
M JV 4 O,0,SNC ;SKLP IF +1 STATE
ADC 1,0 ;RESET THE STATE
514 0 ,0 ,2 R E S T O R E  THE B U F F E R  W O R D

13: IDA 0,CTLOF ;CONTROL TABLE OFFSET
ADD 0,3 ;OFFSET THE POINTER
J MP 10 ;LOOP BACK

16: 152 HLOFG IHOLDOFF FLAG
J’IP L3

12: 152 ENDFG ;END OF ACQUISITION/CONTROL FLAG
JM P . ;WAIT FOR LAST DATA BLOCK
JMP

14: SJB 1,1,S KP ;SET FLAG 0
ERROR: ADC 1,i,SKP ;SET FLAG —I

JMP 15
IDA 0,PH2CD ;PHASE 2 ERROR COD ES
IDA 3) 2,ERTBL ;ERROR TABLE
152 ERTB I ;INC THE POINTER
INC 0,0 ;INC THE COUNT
CO N N 2 ,2 , SN R S KI P IF NOT EDT
JMP .+3
SUB N 2 ,3 ,SZR ;SKI P IF ERROR FOUND
JNP .—6 ;LOQP BACK
JMP .+2

SYSER : AD C 0,0 ;SET FLAG —1
SIA 0,ERCOD ;HOLD ERROR COUNT

L5: NI DC M U X PRESET MUX
NIO C CLK ;RESET CLOCK
NIO C OMP PRESET DISK PACK
INTDS ;DISABL E INTERRUPTS
SU B 0,0 ;CLE AR ACD
MS K O 0 ;CLEAR ALL INTERRUPT MASKS
IDA 0,INTSV RE T RIE VE RODS INTERRUPT VECTOR
51* 0,1
I r ~4T EN ;EN A B LE INTERRUPTS
CJM H 1, 1,525 ;S K I P  IF ERROR
JMP 3) DVRT N INO RMAL RETURN TO ROUT BINARY
JMP 3) ERRTN ERR OR RETURN

Pi2CD: 1000 ;P HAS E 2 ERR OR CODE
E~~TRL: .+1 lE SSOR TAB LE POINTER
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ERR 1 ;DISK ERROR
ERR 2 ;OVERF IUW ERROR
ERR 3 ;NUX ERROR
ERR 4 ;OVERRUN ERROR
— 1 ;END OF TABLE

PNT RO :  C T L T B  ;O UT PUT L I S T  POI NTER
C T L O F :  B D A C K  ;CONT RO L L I S T  ENTRY S I Z E

R T C C T :  0 ;RTC COUNT
S A V E :  0 ; INT ERRUPT S A V E  A R E A

O
0

ENDFG : 0 ;END OF ACQUIS IT ION /CQNTROL FLAG
MJXF G :  0 ;MUX F L A G
D< PFG:  0 ;D IS K FLAG
1 1_ D F O :  0 ;HO LDOFF FLAG
I N T S R :  S K P OM CLK ;S KIP IF RT C INTERRUPT

J M P  .+5
r~I Q S  CLK ; R E S T A R T  RT C
ISZ R T C C T  ;LNC COUNT
Z N  TE N

3) 0 ;REIURN TO I NT E R R U P T E D  PROGRAM
STA O , S A V E  ;HCLD A C O , AC 1 ‘ 1
S IA 1,SAVE ’i
MDVI 0,0 ;S HJFT  C A R R Y  AND HEl LO
514 O , S A V E + 2

I ’4 T B K :  SK PDZ MUX ; S K I P  iF NUT MUX INTERRUPT
JMP MUX I N
D IAC 0 ,DKP ;DKP S T A T U S ,  C L E A R  F L A G S
MDVR U 0,0,SZC ;SKIP IF MG DKP ERROR
J S R 3) ERROl

E~~R1: A D C 1,1 ;FORCE — l
M O V L  N D ,0,SNC ;SKIP IF WRITE INTERRUPT
JMP SK INT
DSZ BL KCT ;DEC OATA BLOCK COUNT
.JMP .+1
IDA O ,ENCFG ;ENO OF ACQUISITION /CONTROL FLAG
MJV 4 0,0,525 ;SKI P IF NOT DONE
JMP 14
LDA 0,BLKCT ;DATA BLOCK COUNT
M D V R  N 0,0,SNC ;SKIP IF EVEN SURFACE COMPLETE
JM P DSKSK ;SEEK NEW CYLINDER

S~~INT: INC 1,1 ;FCRCE 0
I&4 O,JK PFG ;DISK PACK FLAG
STA t ,DKPFG ;uPDA TE FLAG
Nov25 H 0,0,525 ;SKI P IF DEFERRED WRITE REQUIRED
,JMP INTRL ;RELEAS E THE INTERR U PT
IDA 0,MUXFC . ;MDX FLAG
JMP W R I T E

D,KSK : M j V  N O,3 ,SNR ;SKIP IF NC OVERFLOW
.~S R ~ E R R O l

~~ R2 :  S ’ A  1 ,OK PFC ,  ;L~P DA T E  F L A G
I~~Z S E E K C  ; INC CV I  N IN S E E K  COM MAND
152  W R I I C  ; INC C V I  U IN W R I T E  COI ’MAND

0, SE E K C
~~~~ C,DKP ;L LT PUT T~-4E SEEK COMMAND-
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JMP INTR I ;RELEASE THE INTERRUPT
M J X H F :  152 HLDCT INC THE HOLDOFF COUNT
INTRL ; INTA 0 ;INTERRUPT ACK.

M~ V N O,0,51R ;SKIP IF NO INTERRUPTS PENDING
JMP .+7
IDA O,SAVE+2
MO V R 0,0 ;RE TR IEV E CARRY
IDA I,SAVE+ i
LDA 0,SAVE ;RETR IEVE AC I AND ACO
I N T E N
J M P  3) 0 ;RETURN TO INTERRUPTED PROGRAM
SKPD Z CLK ;SKI P IF NO CLOCK INTERRUPT
JMP

- 
- 

JM P INTBK ;LOOP BACK

M J X I N :  D I A S  O ,MUX ;RE5T ART M UX , GET STATUS
IDA i,MUXFG ;oio S T A T U S
STA 0,M UXF C , ;UP DATE STUTUS
SUB N O,1,SNR ;sxiP IF NO MUX ERROR
455 3) ER R O l

ERR3 : IDA 1,HLDFG ;HOLDOFF FLAG
NO V I 1,1,5145 ;5KIP IF NO HOIDOFF IN EFFECT
JM P NUX HF
IDA l, DKPFc. ;DISK FLAG
MDV N 1,1,SZR ISKIP I F DI SK I D L E
JMP WRTDF ;DEFER WRITING

~R 1T E: 51* O,DKPFG ;SET DISK FLAG
IDA 1 ,BUFS1 P1ST BUFFER POINTER
MDVI H O,0,SNC ;SKIP IF 1ST BUFFER RE QUIRED
LDA 1,BUFS2 ;ELSE GET 2ND BUFFER POINTER
DUB 1,O KP ;OUTPUT THE POINTER
IDA 1,SuRFE ;EvEN SURFACE
M DVI H 0 ,O,SNC ;SKIP IF EVEN SURFACE RE Q UIRES
IDA 1,S URFO ;ELSE GET ODD SURFACE
DOC 1,DKP
LDA 1,W R ITC ;WRITE COMMAND
00*5 1,OKP ;r?UTPUT COMMAND, START WRITE
J~~P IP4TR I ;RE IEASE THE INT ERRUPT

~~TDF : M~ VZR N 1,1,51R ;SK1P IF DEFER IN E FFECT
SUB U O,1,SNR ;SKIP IF NO OVERRUN
JSR 3) ERRO l

ERR4 : SUBZL 1,1 - 
;SET FLAG +1 (WRITE PENDING)

51* 1,DKPFG ;DISK FLAG
JMP IN TRL ;REIEA 5E THE INTERRUPT

ERROl: ERROR ;ERROR ROUTINE

SEE KC : l75000+BDACD ;IN ITIAL SEEK COMMAND
W RI TC : 174433+BDACD ;INIT IAL WRITE COMMAND
SJR FE: 000004 ;EVEN SURFACE
SJR FU : 000404 ;ODD SURFACE

BJ~~S2: .+2 .BDACM ;2ND BUFFER POINTER
BJ FS 1: .41 ~i5T BUFFER POINTER

.BL~ B D A C M~ 2 ;~~T A R T  OF D A T A  B U F F E R S
0

.END
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A-4. Overlay Module No. 3--PHAS3.SR

NAME BLOCK NAME. PHAS 3. S R

TIME BLOCK

• .TITL P11*53 JC I 24 MAR 76

.TXTM 0

.ENT OVST 3

.EXTD OV R TN MAGFG ERCOD ERR IN HSMON

.NREL

PN TRO : H SBUF 1115 BUFFER PO INTER
CMTRO: BDACO ;HS BUFFER SIZE
DMAOB: MUXOB ;MUX OUTPUT BUFFER POINTER
CNTRB: BDAC2 ;OUTPUT BUFFER SIZE
N-]NE1: NONE INC MS BUFFER REQUIRED

OVST3: SUB 0,0 ;FORCE 0
STA 3) 0,PNTRO pRESET HS OUTPUT BUFFER
151 PN T RO
DS Z CN TRO
I M P
AO C 0,0 ;FORCE — 1
STA 3) Q ,DMAOB ;RESIT MUX OUTPUT BUFFER
152 DMA O B
052 CNTRB
JMP .—3
IDA 1,HSMON ;H5 MONITOR FLAG
NOV U 1 ,1 ,SNR ;SKIP IF A C TIVE
UMP 3) NONE 1 ;WRAPUP

$IKPB Z ITO WAIT FOR TTO IDLE
J M P
NDP
NO P
SKPBZ 110
JMP .—5
SKPD Z ITO
J M P
IDA I ,SEEKG ;D ISK SEEKING MASK
DIA 0 ,DKP ;DISK STATUS
AND N O,1,SZR ;SKIP IF NOT SEEKING
.JMP .—2
SKPBZ DKP WA I T FOR D i SK iDLE
J M P
ND P
NO P
SKPBZ OKP
JMP
SKPDZ DKP
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J M P
INTOS ;DI SABL E INTERRUPTS
I f l A  0,1 ;RDDS 1111 VEC TOR
IDA 1 ,INTSV ;BCACS INT VECTOR
SIA C ,INTSV ;SAVE RODS VECTOR

1,1 ;ENA BLE BDACS INT SYSTEM
IDA O,INTMK ;BDACS INT MASK
MSKO 0 ;MA SK CUT
L~~A O ,OM UXA ;DM UX I/ O  S T A R T  ADDR • A N D  C O U N T
00* O ,MUX
IDA 0 , DM~.~X8 ;DCH INPUT START ADDR.
D~~B 0, MUX
I D A  O ,DMUXC ;HJC. H SPEED WORD MASK
DO C O , M U X
LJA  O, OM UXO ;DC H INPUT WORD COUNT
V~C S  O ,MUX ;~~ET BUSY , R E S E T  DONE

LDA 2 , T T Y P T  ;MSG P O I N T E R
T i  : L D A  0, 0 ,2 ; M E S S A G E  WORD

INC3 2 ,2 ; Z K C  PO i N T E R
12: L~~A 1,BTMSK ;bVTE MASK

AN D 0,1,5145 ;MASK T I-s E BYTE , SKIP IF NOT NUL
J MP JU MP 1
DOA S 1, 110 ;OUTPUT A CHARACTER
SK PDN ITO SKIP WHEN DONE
JM P .-1
M3VCS O,0,51C ;SWAP THE BYTES, SKIP IF V A L I D  —

J NP 11 ;GET NEXT MORD
JM P 12 ;DUTPUT NEXT CHARACTER

T I M E R :  C4 D E L A V  CO UNT
B T M S K :  377 ;BY ~~E MASK
D~~UXA : 00006D ;MUX START ADDRESS C. COUNT
D~~uXB : IN PJ T — 1  ;INPUT DMA BUFFER
o~~uxc: 140144 ;HIGH RA T E  WORD
o~ uxo : 077776 ;—WORD COUNT ? AND 0 IN 180
OM UX E : INP IJT— 2 ;INPUT DMA BUFFER (RUNN iNG)
D I U X F :  0777 ?~ ; — W C R D  COUNT ( R U N N I N G )
L, ’ iUXG : 1~~7777 ;LOW SA l  E W O R D
~~FK& : OD200D ;DKP SEEK IN PROGRESS MASK
I~~T M K :  — l — I M M J X  ;bL~A C S  I N T E R R U P T  MASK
I N T S V :  I N T S R  ; 6 C A C S  I N T E R R U P T  S E R V I C E  R O U T I N E
I T Y P T : .+ 1 ; P G I N T E R  TO T E X T

.T XT /<1S><12> kS BUFFER RETR IEVA L (12><1 5><I2 )/

J J M P 1: N C  ITO ;CL EAR Tb
j , C N T L H

S T A  ~) O ,CN TL P
I D A  0, DMUXE ;~ ci-’ INPUT START ADDR. (RUNNINC, I
IDA 1 ,DMU XF ;DC~-I INPUT WORD COUNT (RUNNING)
i~IO P MDX ;~~T A R T  THE M U L T I P L E X E R
Di8 D , 4 UX  ; L UT P U T  RJ ? V N I N G  V A L U E S

1, M U X

I ’ 4 T K L :  1~~1E N ; E N A B L E  I N T E R R U P T S
• ; L L I -P  HERE T I L L  DONE
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MJXF G : C ;MUX STATUS FLAG

— 
C N T L I :  137777  ; C G N T R O L  WORD ( L O W )
CNILH : O~~7777 ;C UNTROL WORD (HIGH )
C 4 I L P :  KJ X O B~~B D A C 2 — 1  ;Cc , NTROL W O RD P O I N T E R
E-T RO1 : ERROR ;ERR[j R R O U T I N E

‘-~1

0 ;MUX INPUT BUFFER
I)
(1

1 J I S R : 0145 0,MUX ;MJX STATUS
L~~A 1 , M U X F G  ; P R E V I D U S  S T A T U S

U,MUXFG ;UPDAT E T~-$E STATUS
U O , i , S N R  ;S K IP  IF NO ERROR

JSR ~ ERRO l ;ERROR ROUTINE
E R R 1 :  Li- A 1 ,CNTIL ;CUNT ROI WEi RD MASK ( L O W  S I G N A L )

MDV I N U , O , S N C  ;S K I P  IF LOW R E Q U I R E D
P 10* 1,CNTLH ;CDNTROL WORD MASK (HIGH SIGNAL )

~ 1,CNTLP ;CONTROL WORD POINTER
LD4 1,DMUXG ;iow RATE WORD
MDVL N 0 , O , S N C  SK I P  IF LC W RA 1E REQUIRED
L ) A  I,DI4 UX C ;H IGH RATE WORD

1,M UX
M~~VI. # O ,3 ,SZC ;S K I P  IF V A L I D  D A T A
JMP INTRI

— LDA i,INPUT ;DATA WORD
M J V S  1,1 ;S W A P  T hE B Y T E S
51* 3) 1 , B F R P T  ;SIURE THE WORD
152 BFRPT ;INC THE POINTER

BFRCT ;DEC THE COUNT , SKIP WHEN DONE
JM P IN T IR L ;RELEA SE THE INTERRUPT

S~JB 1,1,SKP ;SET  F L A G  0
ERROR: A~~C I,1,SKP SET FLAG —1

,jMP DONE
11* 0,PI-t 3CD ;PhA S E 3 ERR O R C O DE
IDA 3) 2,ERTBL ;ERREJ R TABLE
152 ERTBI ;INC THE POINTER
INC 0, 0 INC THE COUNT
C)M 4 2,2,SNR ;SKIP IF NOT EDT
U M P
SUB N 2 ,3 ,SZR SK IP IF ERROR FOUND
JMP .—6 ;LUOP BACK

.-#2
‘~~~ER: ADC 0,0 ;SYSTFM ERROR CODE

S’A O,E RC OD ;HOLD E RR O R COUNT
D 14~ : NIUC MUX ;RE~~ET MUX

I\TD S ;0l&ABL E INTERRUPTS
S~’8 0,0 ;CLEAR ACO
M~~~Q C ;CLEA RMA II INTERRUPT MASKS

3,INTSV ;RE T R I E V E  50115 IN TERRUPT VECTOR
0,1

~E N A B L E  I N T E R R UP T S
~ s . 1, 1, 514 *  ;S K I P  i F  N O E R R O R

~~~ P p t Q R TN
is’ ~ ~~R FI ; (REA TE

_ _  - 
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NA ME E ; ‘TEM PB .TM’
3) D~~FL 1 ;DPEN

NA M E B  ; ‘T EM °b.T M’
;JN C- I  #~

j S R ~ 1 - IPO1  ;LU PUT HS B U F F E R
J SR 3) ~.LFI1  ;CL SE

;-C I-! #3

~)A I , M A G F G  ; M A C -  T A P E  F L A G
~ 1,1, SNR ;5K:P F MAO TAP E

JMP 3) CVR TN ;RET UR N TO ROOT b INA RY

~ jPF~~l ; JPEN

‘~~M Eb ;‘ T E M P B . T M ’
04 ;LN C~1 ~4

J~~R ~ DPMT1 ;DFEN NA G TAPE FIR FF

U3 ; LN  C.H tt~
SJB 0,0 ;CL EA R A C O
S T A  O , B L K N C  ;BL C C K #
JS R 3) RDBL 1  ;REA C -  A D I S K  BLOCK

b_ KNC: C BLOCK N
. 1-4 ;EOF RETU RN

~S R 3) M T A W 1  ;r ~F I T E  BLO CK T O M T A
I~~Z BLKNL- ;INC BIY CK N
UMP • — 5
,JSR ~ M TA E 1  ;WRI TE ED F
J~~R 3) MIAS 1 ;SPACE REVERSE
J3R 3) C L F L 1  ;CLOSE

03 ;C~- # 3
~ -R £ CL~~L1 ;CLDSE

;Ch ~.4
JM P 3) UVRTN ;RETU RN TO ROOT BINARY

B~~RST : H~~bJF -’- j ;5T4R1 [F H5 SUFFER

B~ RP T: H S B J F  ; B U F F E R  P O I N T E R
B RCT: b ’A C 3 ~~1 ; B U F F E R  COUNT
b K C ~~: B A J I - . D 0  ;~ ~LUC~~5 IN ~ S B U F F E R

C -~R F 1 :  C~~R FL ;CRE A T E RANDOM F I L E
C - ’ F L l :  L P F L E  ~ ? PE N A C r IANN E L

~~ FL1:  C L F L E  ~C L D 5 E  A C H A N N E L
CDMT1 : C PMTA ;[PEN MAC , T A P E  FOR ~ F
R ; B L I:  R~~B LK ;~~E A D  A D I S K  BL O C K
TMPC1 : TMPOT ;0LJTPUT 115 BU FF ER TO DISK
MrA ~~1: MTA ~~T ;ULTPUT BLOCK TO N AG TA P E
‘ - rA E i: M~~A E F  ; W R I T E  E O ~ 3N M T A
M1~:4 1

~1: ‘~~~sS ;SPA (E RE V E R S E  1 RECORD

r- -1 3C 0 : 1- ~O3 ;P~— *SE 3 ERROR CIDE
E R T B L :  .~~ 1 ;ERROR TABLE PO IN TER

t S R 1  ;MLI X ER ROR
— 1 ;END OF T A B L E  —

cii : 11
(in i-

C R R 1 N :  ~ ;RETURN 40055
C~~R F L :  L~~A 3 , 0 , 3  ; N # N E  P O I N T E R

I - SC 3 , 3
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51* 3,CRRTN ;STORE RET URN
CR RFA : 5TA 3,USP ISI ORE RETURN

•SYSTM
•CRAND ;CREATE RANDOM FILE
JM P
JM P 0,3 ;N O RMAL RETURN
IDA l,Cl1
SUB N 1,2,515 ~S K I P  I F  F I L E  E X I S T S
jSR 3) SY SE1 ;ERROR
JSR DELE A ; D E L ETE THE F ILE
JSR CRRF A ;IRY AGAIN
JMP 3) CRRTN RETURN

DELET: IDA 0,0,3 ;NAME POINTER
INC 3,3

DELEA: 51* 3,USP ;STCRE RETURN
•SYSTM
•DELET ;DELETE THE FiLE.
J M P
J~~P 0,3 ;T4DRMAI RETURN
IDA 1,C12
SJB N 1 ,2,SZ R ;SK IP I F  NO F I L E  EXISTS
JSR 3) SYSE1 ;ERROR
JM P 0,3 ;NORMA I RETURN

ODMTA : A DC 1,1,SKP ;SET FLAG —I
CPFLE : SUB 1,1 ;SET FLAG 0

LDA 0,0,3 ;NAME POINTER
LDA 2,1,3 CHANNEL N
STA 3,USP ;HOLD RETURN
MDV N I,1,S2R ;3KIP IF REGULAR OPEN
J M P
.5 VS TM
.OPE-N 77 ;UPEN THE CHANNEL
JSR 3) SYSEI ;ERROR
JMP 2,3 INORMAL RETURN
INC 1,1 ;DEFAUL T CHARACTERISTICS
.5 YS TM
.MTOP-D 77 ;!3PEN NAG TAPE FOR FF
JMP 3) SYSEI ;ERROR
JMP 2 ,3 ~N O R M A L  R E T U R N

SY SE1 :SYSER ;SYS1EM ERROR

EJ FMK : 000603 EOF ERROR MASK
SRC MO : 340001 ;SPACE REVERSE COMMAND
E F CMD : 000003 ; E C F  W R i T E  C O M M A N D
W TCM D : 050400 ;WRITE COMMAND
MTA SR: IDA 1,SRCMO ;SPACE REVERSE COMMAND

UMP .s2

~ rA E F :  104 1 ,EFCMD ;ECF WRITE COMMAND
UMP .+3

MTA W T : LCA U,B F R S T  ; S T A R I OF H S B U F F E R
IDA 1,WT CM D ;W R ITE COMMAND
514 3,USP ;hCLD RETURN
.SYSTM
.M131 ) 03 ;MAG TAPE FF I/O
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JMP .+2
..JMP 0,3 ;NCiRMAL RETU RN
IDA 1,E3FMK ;EOF ERROR MASK

- 
- 

A N D $1 1,2,SNR ;SKIP IF E O F
J5R 3) SYSEI IERROR
IMP 0,3 ;NORMAL RETURN

i
~~

-c i: IDA 0,BFRST ;START OF H5 BUFFER
SUB 1,1 ;RELAT IVE BLOCK AO DRS 0
IDA 2,BIKCT ;# BLOCKS
M O V S  2 , 2
STA 3,USF- ; S T O R E  RETURN
.5 VS TM
.WRB 03 ;WRITE THE 115 BU FFER TO DISK

3) SYSE 1 ;ERPOR
JM P 0,3 ;NCRMAL RETURN

R ) BA K :  0 ;RETURN ADDRS

~C~~LK L L A  1,0,3 ;B LC CK #
L-DA ~ ,1, 3 ; EOF R ET U R N  A & R 5
STA 0,5084K ;STCRE A DDRS
IDA O,B L K PT ;~~LO CK BUFFER P O I N T E R
L~~A 2 , B L KSZ  ;BLO(K S I Z E  I

,
3, -iSP ;STDRE RETURN

• ~ YSTM
.~~DB 04 ;READ A DISK BLO CK
J M P .~~2 ;t F - R D R
iM P 2,3 ;NURMAL RETURN

1,EUFC0 ;ECF (Ot)E
SJB N 1,2,SZR ;SKIP IF EOF
.155 3) SYSE 1 ;SY~-TEM ERROR
J M P  3) RO BA K ;E&F RETURN

BLK PT : 1-I5BUF ;bIfJ CK BU FFER ~‘OINTf5B _ K S i : O0O~~3O ;B LDC~ COUNT 1
Ei FCD: 06 ;EOF ERROR CODE

C _ FIE: LDA 2,O,:s ;CI-l N
STA 3,USP ;HGL3 RETURN
•:~Y 5 T M
•CLJS 7~i ;CLUSE THE CHANNEL

~MP 3) 5 V S F I
JMP 1,3 ;NCRMAL R E T U R N

.TXTM 1

N~~M EA ~ .~-2
.TXT /MTO:5/

N\ M~~F-~ .‘2
.rX ~ /~ EM r~B .T M,

~~~~ 8~~A C L+ I  TI-iS OUTPUT B U F F E W
0

.END
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A-S. Overlay Module No. 4--PHAS4.sR

N~U!E ~~~~~~ NAM E~ P H A S 4 . S R

LME 3LJC~<

.T IlL PrIAS’. ;j(i 10 M A R  lb

.T X T 4  1

.ENT LJV ST 4

.FXTD OV RT N  E RR TN ERCOD MAC.F& SMPRT

.EXT D BLKC T HLDCT LSMON

•~~XT N I4SKTb ISBTB

.NREL

BJ FSZ: BDAC 9 ;REDUCE D DATA BUFFE R SIZE
BJ FP T : M TAB F ;BU FFER PO INTER
C~~~Fi : CR R FL ;CREATE RANDOM FILE
O~~FI1: GPF IE ;UPEN A F I L E  (NORMAL)
Ci~~Ml1: CJ PM TA ;UPEN FF MA C TAPE FILE
DUNE 1 : DUNE ~W R A P U P

315T4: SUB 0,0 ;CLEAR A C D
STA 3) 0,BJFPI ;RESE T REDUCED DA IA BUFFER
152 B U F P T
D S Z  I3 J F S Z
iMP .—3

3) LPFL 1 ;O PEN
NAME C ; ‘BDAC S.OA ’

4 04 ;[-N CH #4
LDA 1,MA&F& ;MA& TAPE FLA G
MDV N 1,1,525 ;SKIP IF NO MAG TAPE
J M P
JSR 3) (RRF1 ;LR EA TE A RAND OM FILE

NA M EB ; ‘TEMPC.T M’
.155 3) OPFL 1 ;OFEN

NAM E B ;‘IEM PC .TM ’
03 ;QN C r4N 3

~M P
.155 i~ UPMT I ;FF OPEN

NAMEA ;‘MTO:3’
03 ;UN ( H#3

LUA I,BL KST ;OATA BLOC K START COUNT
IDA 0 , B L K C T  ;C U R RE NT COUNT
SUB 1,0 ;FORM NEG 0 1 F F
NOV N O,0,SNR ;SKIP IF DATA STORED
JMP 3) DUNE 1
S;4 C,8LKCT ;SET COUNT
104 1,SMPRT ;SAM PL€ RATE
SUB 0,0 ;CIEAR ACO, AC2, A C 3
M V  0,2

- 
-
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MDV 0,3
A D D Z  i ,3,SZC ;DETERM INE 110100FF TIME PER FILL
INC 2,2
052 CNTRO ;SKIP WHEN DONE
J M P
LDA 1,NLDCT ;HOLDDFF COUNT
N OV N 1 , i ,SNR ;SKIP IF 110100FF
iMP LLO 

-

STA 1,CNTRO ;HOLD COUNT
NOV 0,1 ;CLEAR AC 1
A DDZ 3,1,SZC ;DE TERM INE TOTAL HOLDOFF TIME
INCZ O,O,SNC ;SKIP IF OVERFLOW
ADDZ 2,O,SZC ;SKIP IF NO OVERFLOW
JSR. 3) ERRO l ;ERROR ROUTINE

ERR1 : DSZ CNTRO ;SKIP WHEN DONE
J M P
STA 0,TIMER ;STORE THE TIME
STA 1,T I M E R +1
IDA 0,HLDCT ;&ET 110100FF COUNT
STA 0,CNTRO ;RESET THE COUNT
SUB 0,0 ;CLEAR ACO
LDA 1,I-ILOOV ;RCUND ROBIN OVERFLOW PER FILL
IDA 2,RRCNT ;ROUND ROBIN COUNT
ADD 1,0 ;ADD OVERFLOW
S U B Z  N 2 ,O,SZC ~SKIP IF A C2>ACO
SUB 2,0 ;ELSE RESET THE OVERFLOW
&SZ CNTRO ;SKIP WHEN DONE
JMP
MDV U 0,O,SZR ;5KIP IF NC NET OFFSET
514 0,PRADD ;UPDATE PREVIOUS ADDRESS

L~~O: IDA 2,LSMON ;is BUFFER MONITOR POINT
A DCZ 0,0 FORCE — 1, CLEAR CARRY
NEC 2 .2 ,SZR ;SKI P IF NO LS
MDV I 0,O,SKP ;FORM THE LS MASK
i MP .1-3
INC 2,2,SZR ;SK IP WHEN DONE
iMP
51* 0,15811K ;STORE THE MASK
READS 0 ;READ SWITCHES
A DDZL N 0,O,SNC ;SKIP IF NO ERROR RECOVERY
iMP ILl
JSR 3) &TBW I ;&ET A LS WORD
IDA 2,PRA DD ;GET PREVIOUS IS OFFSET
IDA 1,RRCNT ;MAX COUNT
A DCZ N 2,1,SNC ;SKIP IF AC2 <A C1
SUB 1,2 ;RESE T THE OFFSET
INC 2,2 ;INC THE OFFSET
51* 2,PRADD ;RESTORE THE CURRENT OFFSET •

JSR .1 RO BW 1 ;REDUCE LS WC RO
JSR 3) U TBW1 ;GET A HS WORD
SJB 3),2 ;o O F F S E T
.155 3) 5DB-W i ;REDUCE 115 W Ei R D
.1SR I’.TMR ;INC THE TIMER
JMP ;iocP BACK
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-I - 00 v:  B D AC 7 + BO A ( 8 / B O A  C 7 ~- BDA C 7—B D AC 8
FRA DD: 63437 ;PREVIOUS IS A DDRS
R R ( NT :  B U A C ?  ;# OF IS W O R D S
BL KST: BDA CE~~2 ;MAX DATA BLOCK COUNT
CNTRO : BDAC8 IN CF H5/LS PAIRS PER BUFFER

— 
LSMSK : 160300 ;LS A DDRS MASK
W )STR: U ;DATA WORD STORAGE
HjPNT : MSKTB IRE PORTED POINT5 MASK TABLE

GrBw l : GTB~~D ;GET A BUFFER WORD
RJBW I : RGBWD ;REDUCE A BUFFER WORD
FROl: ERROR ;ERROR ROUTIN E

TIMER: 0 ;CURRENT TIME
0

1~~1MR: LDA 0,SMPRT ;SAM PLE RAT E
LDA I, TIMER ;CURRENT TIME
IDA 2 ,T IMER +1
ADDZ 0,2,SZC ;UPDATE THE TIMER
I ’ICZ 1,l,SNC ;SKIP IF OVERFLOW
J M P
JSR 3) ERRO l ;ERROR ROUTiN E

ERR2 : STA 1,T IME R ;RESTORE TIMER
STA 2,TIMER -. I
L D A 0 ,LSMON ;LS BUFFER MONITOR POINT N
NOV N O,0,SNR ;SKIP IF BUFFER IN USE
i M P  0,3 ;RETURN
152 ISPNT ;INC IS  P O I N T  C O U N T
LDA O,ISWMK ;LS WORD MASK
M OVL L 0,O,SZR ;SH IFT , SK I P  iF O V E R F L O W
iMP .+3
ISZ 150FF ;IN C OFFSET COUNT
SUBZL 0,0 ;RESET MASK
STA O,LSWM K ;RESTORE THE MASK
I D A  0,LSOFF ;&ET OFFSET
I D A  1 ,LSMAX ;MAX OFFSET
SUBZ U O ,1,SZC ;SKIP IF A CO >AC 1
JMP .45
SUB 0 ,0 ICL E AR ACO
514 O ,LS O F F ;RE SE T THE OFFSET
LIl A O ,LS FST ;1ST L5 POINT
51* 0,LSPNT ;RESET THE POINT COUNT
JMP 0,3 ;RETURN

• I_ I: SUBZL 0,0 ;-I- l INITIAL I-I S COUN T
514 O ,CNTRO ;HS COUNT

ii : SUB 0 ,0 ;CLEA R ACO
51* O,SE QFG ;RESET ERROR FLAG
JSR 3) G T B W 1  ;GET A BUFFER WORD
M D V I  0,0,SNC ;SKIP IF HS WORD
iMP 12
NOV2 5 0,0 ;RESET I-IS BIT

- - SUB 2,2 ;0 OFFSET
.155 3) ROB W i ;R EDUCE MS WORD
1SZ CN TR O ;INC M S COUNT
.155 INTMR ;1NC TIMER
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.MP Li ;LUIF B A C K
L i;  L C A  i, L~ M SK ;is MA5~A~~D u,1 ;MA ~~K THE A D D R S  f r - I r S

l iE 1,C ;F UR M D A T A  WORD
~~‘V ZR 0,0

U , w U ~~T R ; 5 1 [ R E  Iri E C A T A
A DZL 1,1 ;~~I-1IFT 8DDR~ S I T S
~ :v ~ 1,1

1 , 1
~ ,P~~A C D  ; I0U~ Is A L O R S

5T 4 ~,PRA DD ;5TCS E C U R R E N T  LS A DRS
U ,RRINT ;RCUNO R . B I N  CO UN T

ADC Z 4 2 .1,SNC ;S~~IP IF A C~~’.A C 1
U ~~, 1 ;A 1- M~~~uLU5

;F~~~M AULI ’~S 11FF
2 , 2  ; F : R ( E  — i
C , C N I R C  ; S  CDu~~T

A: U ~ 2 , 1 , S N R  ;~~Ki~ IF 3 1 F F  NOT + 1
~ .3,525 ;~~K I P  IF -15 C - ) UN T  +1

I’~C 2 , 2  ; C L [ A — ~ A C 2
S T A  2 , C ~- i1bO ;~~E S E T  riS C O u N T
IDA 0,WDSTP ; R E T R I E V E  THE DATA

2 , PEA OD ,L5 J F F S E T
J~~R i k D B W 1  ; A E G U C E  L5 .~O S D
JYP LI ;~~OLP B A C K

I.: SJFZ 0,1,SNC ;FLJ R M D I F - , ~N 1~ IF ACC (~~A C 1
j S k  3) E A R C i 1 ;~~bS OR S L U T  IP. E
514 I , C N T R U  ; F O P C E  C O J N T  T O 01F F
15 2 S E Q E R  ; INC ER R~JR CC, INT
I S Z  SE~~FU ; S E T  E R S U R  F L A G
L34 3,SE~~E R ;~~RsOR COUNT
L J A  2,SE~~MX ;~~A X C O I N T
S J B Z  q 2,O , SZ C ; 5 K I P  IF A C 2 > A C O
JSR ~ E R R O l  ; E R R O R  R O U T I N E

E~~R4: MCV N 1,1,SN R ;~~K IP I~ NONZE RO COUNT
i M P

~S R 1 .TMR ; I N C  T I M E R
3 S Z  C N T P U  ;~~K I P  W H E N  DO NE

JM ~ L3

~~QMX : B -AC N ;MAX N SE QUENC E E R R C R S
S e C E R :  U ~SE I~U E N C €  ERR O RS

~ wMK U~~043j ;~~E cUEN E E RR3R MASK
;SEQUEN ~~F [5535 FLAG

L s ’ M P c : i 7 7 7 7 ~ ;LS B U F F E R  M A S K
~~~~~~~ 3 6 0 3 0 1  ; L S  ~D R3 MASK
L S F S T :  343333+BDA (Q ;~~I’ST 15 POI- ’~T
I. F N T :  C- . C 3 3 J + B U A C Q  ;CU F - R F N ’  IS P O I N T  N
L ;~~A X :  S J A Z , — 1  ;M A Y IS J FF S ET
L~~~F F :  0 ;CU SR EN T IS O FFSET

~ I P T :  L c B TB ;STA RT 2~ 15 MA S K T A B L E
L~~R T ~,: C ; R E T U R N  43055
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L b ~~ ’: S T A  3 ,L~~~T N  ;~~r DRE Q E T L R I - .
~-DA ~3,L STPT ;3T A R T L F  T A B L E
IDA o , ISdF F  ; U F F S E T
A D  0 ,3  ;T t t E  P O I N T E R
L DA  1,0 ,3  ; R E P L S T E J  P O I N T S  MA S K

• .~~4 C,~~S~ MK ; w U R O  M A S K
~ O,1 ,SN R ;SKIF IF R E PO R T E D

J~~P LS 1
L D A  l,BOAC 3 ,s ~~R E V I L U S V A L U E
V~~VL 2,2 ;~‘cv CUR R ENT STATE TO C A R R Y
NU -~ l,2,SLC ;MOV P5EV . VA L L E , SK i P IF 0 CURRI ~11 STA F
GU M �.2  ;CCi M ~ k E V I O U s  V A L U E
i-NI - N 0.2,SNR ;SKIP jF CHAN GE 2CC~iRR FD
JM ~ 151
( T M  0 ,9 ;CO M W C R 2  M A S K
A . D  U , 1 , S LC  ;T UR N O F F  B I T ,  S K I P  IF TO TU R N O F F

3,1 ;T L R N  c~.
l,B)4C3 ,3 ; R E S T I J k E  UPDATED M A c ic

IDA 1,LSPNT ;LS BUF FER PORT N
50 5CR 2 ,2 ,SKP ;R E T R I E V E  C U R R E N T  S TATE B I T

L~~~: SiB 1,1 ;SET F LAG 0
iMP ~) LSRTN ;RETURN

I
R) E - ~D: S - A  3 , R D R T N  ; R E T U R N  A D D R S

3,HSPNT ;MAS K TAB L E  PO iNTER
A -3D 2 , 3  ; A D D  IN U F F S E F
134 1,0,2 ;REPOR TEU POINTS MASK

1,0 ;MA K T h E ~~~~
334 2 , 5 3 4 ( 1 , 3  ;~~& t V I O U S  V A L U E
STA 0,BDAC 1 ,3 ;U POATE PREVIOUS V A L U E
A 3 D Z L  2 , 2  ;F U RM PO INT N (MULl BY 16 )
A 3 D Z L  2,2
5 1 4  2 , S T N B R  ;r~OL U THE P O I N T  ~I J M 0 , 2  ~CCM PRESENT VALUE S
1~~M 1,3 ; C L M PAST VA LJES

2,3 ;FORM SAME O’ .S MASK
A~~D 0,1 ;F O RM S A M E  l ’ s  MA S K
461 3 ,1 ; MA S K  CF ~40 N CHANGE: — P O R T S
VA S,LSMON 115 BU FFER MW~ITCR POINT
L~~A ~ ,5T I~BR ; P R E S E N T  N
M3V N 3 , 3 , s Z R  ;S k i P  I F  NO M uN I T O R  B U F F E R

N 2,2,S~ R ;SKIP iF rIS W J R D
iMP •43

VA 2,ISBMK ;L5 BUFFER MASK
A N D 2,1 ;SET THE IS BIT
(3M 1,1 ;FCRM CHANGE S MAS K

~ - i : M~ V # 1,1,SNR ;SK IP I F ‘lORE CHANGES
J~~P 3) RDR’N ;RETu R u
152 STN B R ;1NC P C I N T  #
~ 0,0 ;MLV PRESENT V A L U E  TO C A R R Y

S J B C R  2 ,2 ;MO v V A L U E  10 160
MGVZR 1 ,1,~~NC ;SKIP IF CHAN I E

L P 1
STA O ,HLOPR ;HCLD THE R E M A I N I N G  V A L U E S

~T A  l ,HLDUF ;H [,LD THE 01FF MASK
IDA 1 ,STNBR ; R E T R I E ~~E Po- I~~T f

0,LSMCN ;t,5 BU FF ER MINI 11R ~[;lNT
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SuB N 0,1,5145 ;SKIP iF NOT IS POINT
.155 L .SBRD ;REDU (E THE LS POINT
MDV N 1 ,1,SNR ;SKIP IF STORAGE REQUIRED
iMP 1P2
ADD 1,2 ;ADD IN POINT H
SUB 1,1 ;CLEAR 4C2
IDA 3,SEQF& ;SEQUEN (E ERROR FLAG
NOV N 3,3,S1R ;SKIP IF NO ERROR
LDA 1,SE QMK ;SEQUENCE ERROR M A S K
ADD 1,2 ;AOD IN ERROR MASK
STA 3) 2,MTABP ;ST@RE STATE, POINT N, A N D  E R R O R  F L A G
ISZ MTABP ;INC THE POINTER
IDA 2,TINE ;TIME POINTER
LDA 1,0,2 ;MS T I N E
514 3) l , N T A B P
1 S Z M T A B P  4

IDA 1,1,2 115 T I M E
STA 3) 1,MTABP
I S Z  M T A B P
D S Z  M T A C T  ;S K !P W HEN BU F F E R  F ULL
i M P  1P2
IDA 1,MA GFG ;MA& TAPE FLAG
MDV U 1,1,SZR ;5KIP IF NO MAC T A P E
iMP • 43
iSR 3) TMPU1 WR ITE BUFFER TO DISK FILE
iMP .1-2
iSP 3) MTA O1 ;WR ITE BUFFER 10 MAC , T A P E
LDA 1,MTAST ;RESET INITIAL BUFFER POINTER
ST A I,MTA BF
IDA 1,111*51 ; R E S E T  BUFFER COUNT
STA 1,MTAC T

L~~2: IDA O ,HLDPR ; R E T R I E V E  P R E S E N T  V A L U E S
IDA 1,HLDDF ;RE T R I E V E  D IFF MASK
JMP IP1 ;LUOP BACK

R D R T N :  0 ;RETURN A D O R S
STNBR : 0 ;PCINT N
H~~DPR : o ;PRESENT VALUES STORAGE
- LDDF:  0 ; D I F F  MAS K S T O R A G E
M TA ST: MTA BF ;MAG TAPE BUFFER START
M T A B P :  M T A S F  ;B U FFER P O I N T E R
141452 :  ‘.30 ;RED UCED DATA BUFFER SIZE
MT A C T :  ‘.00 IB L JF FE R COUNT
T I M E :  T I M E R  ;CURRENT TIME POINTER
(403: —BD A CL ;SIZE OF REDU CEO DATA BUFFER ENTRY (KEG )
(20: 20
( NT R 1 :  0 ;B IT  COUNT

0 FL2 : 1~- F L E  ;0PEN A CHANNEL
CLF L I : CL FIE ;(LOSE A CHANNEL
1-IPO1 : TM PCT ;DISK OUT PUT ROUTINE
M T*OI : M TAOT ;MAG TAPE OUTPUT ROUTINE —

M AE 1 : MTAF- ~ ;WR I T E MAC TAPE (OF
M A S 1: M T AS— ~ ; S P A L E  RE V E R S E  I R E C O R D

DiNE : SUB 0,0 ;CIEAR 4(3
VA 2,CM03 ;1IE M ENTRY SIZE
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MDV 2,1
STA 3) O ,M IABP ;NIjLL FILL REMA INI N (. BUFFER SPACE
152 MT A B P  ;INC POINTE R
I N C  1, 1 ,SZR EN TRY COMPLETE
iMP

— DS Z MTACT ;SKIP W HEN D~ N E
iMP
I D A  J,14&(.FG ;MAG TAPE FLA G
MDV H 1,1 ,SZR ;SKIP IF 40 NAG TAPE
iMP
iSR 3) TMPOI ;W R ITE BUFFER TO D I S K F I L E
iMP .44

.155 3) M TA U 1 ;WRI TE BUFFER TO MAC TAPE
iSP 3) M T A E 1  ;WR1 TE [OF
.JSR 3) MTAS I ;sPA cE REVERSE I REC ORD
iSR 3) CLFL 1 ;CLOSE

03 ;CH #3
iSP I) CLFL 1 CLOSE

04 ;C,-4 HA

JMP 3) OVRT N ;RET IJ RN TO ROOT BINARY

SYSCD : (2 ;SYSTEM ERROR CODE 1~
P1 4CC: 2000 ;PHASE 4 ERROR CODE
E~~JBL : .+J lESSOR TABLE POINTER

ERR1
B R R 2
ERR3
E R R ’ .
— 1 ;END OF T A B L E

E~~ROR: INTE N ;EN&BIE iNTERRUPTS
IDA O,PH4CD ;PHASE A ERROR CODE
IDA 3) 2,ERTBI ;ERROR TABLE ENTRY
lI Z ERTBL ;INC TABLE POINTER
INC 0 ,0  ;IN( COUN T
CIM U 2 ,2 ,SNR ; S K E P  I F  N O T E C T
iMP
SUB N 2,3,SZR ;SK1P IF ERROR FOUND
iMP .—6
JSR 3) CLFL1 ;CLDSE

03 ;CH #3
iSP 3) CL FII ;CLOSE

0’. ;CH #4
J MP .+2

SYSER: A IC 0,0 ;SYSTEM ERROR FLAG
S A  O,ER(OD ;STORE IN ROOT BINARY
iMP 3) E R RT N  ;ERRO R RETURN

GtbWG : S A  3,GTRTN ;STORE R E T U RN A D D R S
032 BFRCT ;DEC COUNT , SKIP WHEN EMPTY
iMP GTBUF
LJA 0,BLKCT ;OATA BLOCK COUNT
MDV ~ O,0 ,SNR ;S K I P  I~ NOT DONE
iMP 3) 004 (2

0,0 ;INC THE COUNT
STA O ,BL ic(T ;RESIORE THE COUNT
IDA i ,BL OCK ; (URRENT DATA BLOCK
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IDA O,BL KC. F  ;BLDCK cJF~ 5E T
M J V S 0,2 ;5fr T BLOCK COUNT
ED 1,0 ;~~P )A TE CURRE ~JT FLOC K
S ’A O ,B I C C Ic
U 4  u ,3FRST ;START I F D A T A  B U F F E R
514 O,B FRPT ;RE5E ~ PiE B U F F E R  P O I N T E R

~- V S TM
.P DB 04 ;REA D TIl E DATA BLO CK INTO BUFFER
iMP 3) S Y S E 1  ; S V S T E M  ERR O R
V A  ~ ,B FRSZ ;BUFFER SIZE
514 3,B FRCI ;RESET THE COUNT

CTBU F: VA 3) O ,B FRPT ;6ET W1I~~D FROM BUFFER
M:Vs 0,0 ;3WA P THE BYTES
15 2 BFRPT ;:NC T9E PO INTER
READS I ;RE46 S~~I T(H E S
M :vR ~ i,i,s~.c ;5K IP IF 1B1~jv p 3) ~,TRTN ;RETURN
JIR JMPWD ;iU~~P THE W ORD
iMP 3) GTR~~N ;RE TURN

B~~RST: B~I F C R  ;:TA RT CF BUF FER
b: l~p ;:  bJF FR ;6uFFER PJI N TER

~~ R5L: BUA CM ;EUFF~~R SI ZE
BCRCT: Cl ;BU~~F E R  C O U N T
6_ rCK: 6- ;CUR RENT DA TA BLOCK
b_ ~~6F: 1~. ;ELDCK rF FS ET (14 SECTORS)

11PM .: TYPMO ;‘Y~~& A ME S SA 3E
~1SEl : SYSE~ ;SY3TEM E R RL -R RO U TI N E
L •~~E2: E- •NE ;_

~R A P U P

U ~~~~~~~~ A D D R S  S T C R A C E
U ;RE Tu -~N A DDR5 STL- RA 3E

J’STR: C ;3AT A  S LjRA &E
D~~P- PT: :- -MSU /2 ;~~C~~3 P~~1 ’ 4 T E R
C III: —10 ;~~L F1 (61-NT

;i()

U ;U T I LI TY ~G I N T E ~
3-H -.~D: S T i -  J, o :S rR ; ! iLtU 6 L 1 4  ~ 6 RL

~~~~~~~~ ;~~~6 ’~E s~~T U-< N A D L P 5
L6 4  ~~~~~~ ; S E T  ,-[~~~ (~~U N T
134 l,JPB.- ; ;BUF FE ~ P U I N T E R
STA 1, P N T R O

K : :  104 i,C 66 ;<0)
M V  1,2
~ T V L  O,0.SZC ;SKI P IF B IT 0
I N C  1,1 ; < ‘
M~J V ~ 1,1 ;:~~~~ T hE B Y T E
M - V L  U , 0 , S Z C  ; 3 K I P  IF B I T  0

;\ i)
; A L D  .< P-. B Y T E

5 14  ~ 1,~~N T R r  ;5 RE THE E Y IE5
1 5 2  ~‘- T ~~2 T I N I  1r,i ~C I N T E ~-SC 3,3, ~ ~s ; INC C 1UNT , S K I  - ~ -1E N 6 -O N E

;LLr r PAC ’ <
- 3) F V P M I  ;~~v~~E 1-~E M E S S A G E
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S i  
U~~MS G ;~~~RD 0LM~
U,J P5TR ;RE 1 R I E - ~~ DATA W O R D

~, v p  
~ D P R T K  ;F EI ORN

V F L E :  1=- A 2 , 3 , 3  ; C h  N
5 T 4  3 ,USP ; S T t R E  R ET U R N

S V S  TM
.C L S  77 ;CLOSE THE CHANNEL
JYP ~ SY SE 1 ;ER R L R
j -~ P 1, 3 ; N C - R M A L  S E T U P - N

U-~M T A : i- r e 1,1 ,SKP ;SET FLAG +1
L~~FLE: SJB 1 ,1 ; E T  ~LAU C

LDA 0,0,3 ;NA ~’E P _ I N T E R
L~~ A 2,1,.~ ; h ~n
S~~A 3,LiSP ; !TCE .E RETU.1~\
K V 4 1,1,525 ;s~~i~ I~ R E G U L A R  OPEN

5
.6YSTM
.~~PEN 77 ; PEN T~~E C HA N N E L

— I — • —  —J~~P 3) S V 5 ~~1 ;~~k R u ~
i~~P 2 ,3  ;NU PMAL RETUR N

1,1 ;D E F A U L T  C H A R A C T E R i S T I C S
..~ Y 5 T 4
.~~TJPD 77 ;LFEN THE CH 4NNEL
J 4 P  ~ SYSE1 ;ER PJR

2, 3 ; N G R M A L  R E T U R N

~~ i: Li
( 12 :  h
C~~STN : C ;RETURN A DO RS
C~~R FL:  LDA 0,0,3 ;~~A ME P r IN T E R

I\C 3,3

~
TA 3,CRRTN ;STORE RETURN

C~~RF A :  STA 3,USP ;STURE RETURN
. S Y S I M
.CRAN ~ ;(REATE R N DUM FILE

JV ~~ 0,3 ;NO RMA L RETUR N
164 I , C I 1
5-J B N 1,2,$ZR ;SKIP IF FILE EXISTS
JMP 3) SYSE1
JSR OE L EA ;DELETE THE FILE
JSR C R R F A  ;TRV AG A I N
i M P  3) CRR T N ;RETURN

D IFT : IDA 0,0,3 ;NAM E POI NTER
INC 3,3

(~EL (A: STA 3,USP ISTORE RETURN
.5 Y S TM
.DELET ;DE LET E THE FILE
JM P .+2
JM P 0,3 ;NO PMAL RETUR N
IDA 1,C12
SJS N 1,2,SZR ;SKIP IF NO FIL E  EX i STS
iMP 3) 5Y 5E1 ;ERR CR
iMP 0,3 U4D RM AL RETURN
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TY PMG: IDA 0,0,3 ;BYT ( POINTER
SUB ZL 2,2 ;FORCE CH HI
STA 3,USP ;STORE RETURN
.SYST F4
.WRL 77 ;WRITE A LINE
.JM P 3) SYSE I ;ERROR
JMP 1,3 ;NORMAL RETURN

IITA SR : IDA 1,MT A5 C ;SPACE REVERSE COMMAND
iMP

MTAEW : LDA 1 ,N T A E C  ;ECF WRITE COMMAND
J M P  •i-3

111401: LDA 0,MTAB I ;REDUCED DATA OUTPUT BUFFER
I D A  1,MTACM ;WR ITE FF COMMA ND
STA 3,USP ;STORE RETURN
.5 VS TM
.MTDID 03 ;OUTPUT BUFFER TO MAC TAPE
J M P
i M P  0 ,3 INORMAL RETURN
LDA 1,MTEOF ;EQF ERROR MA SK
A N D  N 1,2,SNR ;SKIP IF EOF
JSR 3) SYSEL IERROR
iMP 0,3 ;NORMAL RETURN

TMPOT: I D A Q ,MTAB1 ;REDU CED DATA OUTPUT BUFFER
IDA 1, TMPBK ;CURRENT BLOCK H
STA 3 ,USP ;STORE R E T U R N
NOV 1,3 ;HOLD THE BLOCK H
IDA 2,TMPCT ;U WORDS IN BUFF ER ENTRY
ADD 2,3 IU PDATE BLOCK H
S T A  3 , T M P B K
MOv5 2 ,2 ; S W A P  BLOCK COUNT
.SYSTM
.WRB 03 ~OUTPUT THE BUFFER
JSR 3) SY SE 1 ;SVSTEM ERROR
JMP 0,3 ;NORNAI R E T U R N

MTAB 1 : MTA B F ;REDUCED DAT A OUTPUT BUFFER

M TA SC: 040001 ;SPACE REVERSE COMMAND
M TA E C: 060000 ;EOF W RITE COMMAND
MTE DF : 000400 ;EC~ E R R O R M ASK
MTA CM : O50000+BDAC9 ;FF W R I T E  C O M M A N D
T IPCT : BDAC L ;SIZE OF REDUCED DATA BUFFER ENTRY
TIPBIc : 0 ;CURRENT T€MP.TM BLOCK N

N& M EA ~ . 2
.TXT /MTO:6/

N4M EB~ .~~2
.TXT /TEM PC.TM/

NAMEC : .~~2
.Tx T /BDACS.DA/

D~~MSG : . 2
.BIK 10 ;20 B Y T E S

036400 ;<CR)
0

k 
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NTA 8F~
.~~LK ~DAC 9 ;~~E Du C ED DATA LUIPUT BL FFER

BJFFR ~~. .EL K B DA CM ;BU FFER AREA 
F

0

7

I
1 

_ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  _ _ _ _ _ _ _
____ -~~ -— ~—~-- — — —-.~~m ~~~ ~~~~~.— -



r~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

APPENDIX A

A-6. Overlay Module No . 5--PHAS5.SR

NAME BL 3CK NAM E S PHAS5~~’~ .

~INE BU CK

.TITL PHAS5 ;~ Ci ]9 MAR 76

.TXTM 1

.ENT OVST 5

.EXTD OVRTN ERRTN ERCOD MA &F& PRINT

.EXTD HSMDN ISMON HLDCT SMPRT

.EXTN MSKT b LSBTB MEBPT

.NREL j
QVST 5: JSR ~ OPFL 1 ;OPEN

NAM EG ; ‘ $ T T I ’
02 ION CH #2

jPo: JS R ~ CREA1 CREA TE A FILE
NA MED ;‘TEMPD.TM’

,JSR ~ OPFL 1 ;~ PEN
NAMED ; ‘IEMPD.TM ’
03 ;ON CH $3

JSR .) QPFL1 ;OPEN
NA ME J ;‘POSTSCR I PT.DA ’
04 ;ON CH #4

L~~1 : JS R ~ RDLU2 ;REA D A QUERY LINE
JP 1 ;EUF

S T A  2,TEMP 1 ;HCLD THE BYTE POINTER
DSZ TEMP 1 ;DEC THE POINTER
LDA 2,UTBP1 ;UTILITY BYTE POINTER
JSR ~ GTBY 1 ;&ET A BYTE
LDA 1,A SCAK ;<~ >
SUB 0,1 ;FLA G 0 IF <~~>
514 1,TEMP2 ;HOLD THE FLAG
UDA 2,TEM P 1 ;RET R IEV E THE POINTER
MOV $ 1 ,1,SNR ;SKIP IF NOT (°>
JMP JP2
SiB 0,0 ;CLEAR ACO
JSR ~ SIBYl ;REPLAC E <CR) WIT H <NUL>

.P2: JSR ~ TYL U1 ;ECHO THE LINE
UDA 1,TEMP2 ;RETR IE VE FLAG
NOV # 1,1,SNR ;SMTP IF RESPONSE REQUIRED
JUP J D3
LOA 2,TEM P1 ;RETRIEV E PO INTER

L~~2: JSR ~ RD LLJ 3 ;READ INTO UTILITY
02 ;FRCM CH #2

AD C Z L 0,0 ;FORCE —2
400 0,2 ;BAC K UP 2 BYTES
514 O ,TEM P 2 ;HGLD FLAG
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JSR ~ GTBY1 ;GET A BYTE
I.D A 1,ASC CN ; <- >

SUB N 0,1,SZR ;SK IP IF <— >

.JMP JP3
L0A 0,ASCCR ;<CR>
JSR ~ STBYI ;REPL A CE <-.> WI TH <CR)
I5Z TEM P2 ;INC FLAG

JP3: J~ R ~ W TLU 1 ;WR1TE THE LiNE
LDA ,UTBP 1 ;UT1LITY BYTE POINTER
1 51 TEM P2 ;INC FLAG, SKIP IF (-.)

j~ p LPI ;READ NEX T QUERY
JMP LP 2 ;CUNT1NUE QUERY RESPONSE

UTBP 1 : UTBPT PCINTER TO UTILITY BUFFER
C~~EA 1: CREAT ;CREA TE A SEQ . FILE
QPM T1 : OPMTA ;OPEM MA O TAPE FOR FF

J EPFL1: UPFLE ;OPEN A CHANNEL
CL FL 1: CLFLE ;CLOSE A CHANNEL
X RE RI : XFERF ;TRANSFER AS CII FILES
PRLNI : PRUNE ;PRINT A LINE

• R)LU l: ROLUT IREAD A LINE TO UTILITY
RJLU 2: ROLJR ;READ A LINE, RETURN ON IOF
R)L1J3: RDU JA ;READ A LINE, POINTER IN AC?
W ILU 1: WTLUT ;WR ITE A LINE FROM UTILITY
TYLU1 : IYLUT ;TYPE A LINE FROM UTILITY
TYPM 1: TYPMC, ;TYPE A MESSAGE
Or SP i: GTSPN ;GET A SP #
G IBY1 : OTBYT ;GET A BYTE
SIBYl: SIBYl ;5TCRE A BYTE
ER RO 3: ERR OR ;ERROR ROUTINE
P~~FL1 : PRFLE ;PRINT THE F iLE

TEMP 1 : 0 ;TEMPQRA RY
T :MP2 0
A CCR: 015
A SCB K : 040 < >
ASCAK: 052 ;<~ >
A S C O O : 060 ;<0
A S C I N : 116 ;<N>
A S C I V : 131
A , C C N : 136 ;<-~ >

G E V 1 : NAME PI ; ‘ S T T O ’
D~~~2 : NA ME 1 ;‘~~L PT ’
U; ET B :  E D A C F  ;MUX INPUT MIN POINT N
U S E T C :  B D A C Q  ;LS8 MI N P O I N T  N

J~~I: JSR CL F L I  ;CLDSE
• 04 ;CH #4

JSR ~ CLFL I  ;C LOS E
03 ;CH #3

J’7: JS R è TYP M1 h YPE A ME SSAGE
N500l ; M E S S A G E  # 1

L~ A 2 ,UT BP 1 ;U I IL ITY
JSR ~ RO LU3 I REA D INTO U T I L I T Y

02 ;FROM CM $2
LDA 2,ILJTBP1 ;LIT IL IT Y 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ _

~

- -

~~~~~~~~~~~~~~~~~~~~~~

_

~~~~~~~~ 

j
—- -~~ ——-~~~~~~ - - -— -~~~



~ ‘~~
- 

~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~

APPENDIX A

JSR a) GIBY 1 ;GLT A BYTE
IDA 1,A SC IN ;<N>
SUB N O , l ,SNR ;S K I P  IF NOT <N)
JMP JPO
LDA 1,A S C I Y  ;<Y >
S iB N 0 , l , SZ R  ;S K I P  IF <Y>
JMP JP7
,JSR a) C LF L 1 ;CL O S E

02 ;CH #2
LDA O,I4AGFG ;MAC TAPE FLAG
MDV N 0 ,O ,SNR ;SKIP I F MA O TAPE

JP4
JS R a) X F E R 1  ; T R A N S F E R

NAMED h’ TEM PD .TM’
NAM EF ;‘M1O :7’

J~ 4: IDA O ,PRIN T ;PRINT FLAG
MDV N 0,Q,SNR ;SKIP IF PRINT REQUIRED
UMP a) UVR TN ;RETURN TO ROOT BINARY
IDA 1,DEV1 ;STIO NAME POINTER
M JVR U O,0,SZC ;‘SKIP IF TTY

1 , D E V 2  SL PT NAME POINTER
STA
J c R a) OPFL 1 ;[IPEN

0 ; D E V I C E  NAM E
02 ;DN CM #2

J~ R a) PRINI ;PRINT A LINE
H EAD 1 ;H EADER #1
-2 ; (FF> AND 2 L INES

JSR a) PRLN1 ;P R I NT A L INE
HEAD2 ;NEADFR #2
02 12 LINES

JSR a) PRF L1 ;PRINT FILE
NAMEA ;PREAMB LE FILE

J~~R a) PRLN1 ;PRINT A LINE
B KLN2 12 BLANK LINE S
02 ;2 L IN E S

J S R  a) PRFLI ;PRINT FILE
NAMED ;PCSTSC RI PT FILE

J~ R a) PRLN 1 ;PR I NT I. LINE
HE A D 8 ; H E A D E R  # 3
—

~~ ;<FF) A ND 2 L INES
JsR a) PR FL1 ~PRIPj T THE FILE

M EBPT ;~ ElH0D FILE
O,HS MON ;hSB MO N ITOR FLAG

M L V L  0 ,O , S N C  ;~~~~j P  IF 1458 P R I NT O U T
JM P
M~~~Z R 0.0 R E S E T  PR i NT  B I T
) T A  0 ,MS NON ~iUi0 SAM ° L E R A T E
~S R & PR H S 1 ;PR INT  T HE HSB

0,0 ; ( L F A R  A C 3
JS R a) C HK P 1 ;CME C K MUX B U F F E R

P~~’ E 1 : MSK B ;Mi~x T A F L E
B~ A C A / 2 0 I #  ~‘UX ~a t ;RD S

j~~R .~ ~-fl~F1 ; C H E C K  LSB
P~~TB~~: L S B T E  ; LSE T A B L E

B r A C P / 2 0 ; #  1 58  ~ 3 R C 5
~~ . V u C ,3,SNR ; S ~~I P  I~~ P R I N T C L J T  Rr U I R E C
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.JMP JP5
JSR a) OPFLI ;OPEN

NAME L ;‘ASSIGNB.DA ’
04 ;ON CM #4

JSR a) OPFL 1 ;OPEN
NAMEM ‘ASS IGNC.DA ’
05 ;ON CH #5

IDA 0,MAGFG ;MAG TAPE FLAG
• MDV N 0,O,SZR ;SKIP IF NO MAO TAPE

JMP
J S R a) O PFL1 ;OPEN

NAMEC ; ‘ T E M P C . T M ’
• 03 ;ON CH # 3

JIi P LPO
~SR a) OPMT 1 ;UPEN MTA FOR FF

NAMEE ; ‘M lO :b’
03 ;ON CM #3

L~ C : J SR ~ PR LN2 ;PR I NT A L INE
HEAD3 ;HEADER #3
—2 ;(FF> 2 LINES

• JSR a) PRLN2 ;PRINT A LINE
HEAD4 ;HEADER #4
02 ;ON CM # 2

L~~3 : JSR a) GTOA I ;GET DATA POINTER
S T A  2 ,TE M P3 ;HDLD POINTER
LDA a) O ,TEMP 3 ;STATE I SIGNAL WORD
MDV N 0,0,SNR ;SKIP IF NOT END
JM P JPb
LDA l,LSBMK ;LSB MASK

[ IDA 2,PRTB1 ;MUX PRINTOUT TABLE
IDA 3,OSETB ;MUX INPUT MIN POINT N

F AND ~ C ,l,5NR ~5KIP IF LSB DATA WORD
~MP
LDA 2,PRTB2 ;LSB PRINTOUT 1ABLE
LDA 3,OSETC ;LSB MIN POINT N
LDA 1,SIGMK ;SIGNAL N MASK
AND 1,0 ;GET SIGNAL N
SJBZ 3,O,SNC ;SKIP IF AC3= (ACO
.S R a) ERR O3 ;ERROR RO UTINE

ERR4: JSR a) F MM S1 ;FGRM MASK AND DISPLACEMENT
ADO 0,2 ;AcD D I S P L A C E M E N T  TO POI NTER
IDA 0 ,0 ,2  ;G ET T A B L E  W Ei RD
AND U 1,3,SNR ; $K I P  IF P R I N T O U T  REQUIRED
JMP LP3 ;LOOP BAC K
L DA 2 , T E M P 3  ; D A T A  PO INTER
LDA 0 ,1,2 MS T I M E
IDA 1,2,2 hIS TINE
IDA 2,IINE IL INE POINTER
JS R a) FMDP1 IFORM THE OP N
Li~A D ,A SC B K ;< >
L~~A • 3,TEMP 3 STAT E C SIGNAL W O R D
L~~A 1 ,SEQNtc  ISE Q U EN C E ERROR MASK
AND N 3 , 1 , S Z R  ; S K I P  IF NO ERROR
IDA 0~ ASC IK <‘)
JSR a) S T B Y Z  I S T O R E  THE ERROR F LAG BYTE
L A  O ,A S C C O  ;<c >
L DA 2 , S T P N T  ; S T A T E  B Y T E  P O I N T E R

-~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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IDA a) 1,TENP3 ;STATE C SIGNAL N
MOVL N I,1,SZC ;SKIP IF STATE 0
INC 0,0 ;FORCE <I>
JSR a) STBY2 ;STORE THE STATE
IDA a) O,TEMP3 ;ST*TE 1. SIGNAL WORD
IDA l,SIGMK ;SIGNAL MASK
IDA 2,SIGPT ;SI&NAL BYTE POINTER
AND 1,0 ;MASK THE SiGNAL
STA 0,ST1 HOLD THE SIGNAL
JSR a) FMS P1 ;FORM THE SP N
LDA a) O,TEMP 3 ;STATE I. SIGNAL WORD
IDA 1,LSBMK ;ASSIGN MASK
AND N O,l,SZR ;SKIP IF AS SIGNB .DA
JMP
IDA O , A S C I M  RN>
LDA 1,BPNTR ;B BUFFER POINTER
JMP
LD A O ,ASC IL RL>
IDA I,CPN IR ;C BUFFER PO NTER
STA 1,ST1+1 STORE BUFFER POINTER
JSR a) STBY2 ;STORE ASSI GNMENT BYTE
JS R a) DPEN I ;G ET A S S I G N  F E L E  A S S I G N M E N T  P O I N T E R

sr i : 0 ;POINT #
0 IBUFFER POINTER

LDA O ,MNMPT ;MNEMONIC POINTER
JSR a) M V B Y I  ;MOV E THE B Y T E S

20 ;20 BYTES MAX
IDA 0,A S C I R  RCR>
JSR a) STBY2 ;STORE THE CR
JSR a) PRLN2 ;PR I NT THE LINE

LI N E: LNEBF ;LINE BUFFER
01 ;i LIN E

JMP LP 3 ;LOOP BACK

j~’o: JSR a) CLFL2 ;CLDSE
05 ~CH #5JsR a) CLFL2 ;CLOSE

;CH #4
JSR a) CL FL2 RIOSE

03 ;CH 33
j Ps :  JSR a) CLFL2 ;CLOSE

02 1CM #2
,JSR a) CLFL2 ;CLOSE

01 ;CH #1
JMP a) OVRTN ;RETURN TO ROOT BiNARY

TE M P3 : 0 ;TEMPORARY

PRLN 2: PRINE ;PRINT A L IN E
GTDA I : C.TDAT ;&ET DATA WORD POINTER
F 45P1: FMSPN ;FORM SP N
FMD P1 : FMDPN ;FORM OP U
FMM S1 : FMM SK ;FORM MASK AND Di SPLACEMENT
MVBY I : MV BYT ;MOVE A BYTE STRING
C 4K F1 : C-I K~ M ;CHECK PRINT MASKS
U~~EN1 : OPEN ;READ ASSIGNMENT FILE
P~ H51 : PRMSB ;PRINT HSB
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STBY2: STBYT ;STORE A BYTE
MVBY2: NVBYT MOVE BYTE STRING
O°FL2: OPFLE ;OPEN A C HANNEL
CLFL2 : CIFIE ;CLOSE A CHANNEL
BDNTR : BUFRB B BUFFER POINTER
CPNTR: BUFRC ;c BUFFER POINTER

ASC IR: 015
A S C I K : 052
A S C C O : 060 1<0>
A S C I I : 114
A S C I M : 115 ~<M)
SI&MK: 000377 ;SIGNAL MASK
LSBMK : 040000 ;LSB MASK
SEQM K: 000403 ;SEQUENCE ERROR MASK
C20: 20

STPNT: INEBF+17 ;STATE POINTER
SIGPT: LNEBF+24 ;SIGNAI POINTER
MNMPT: LNEBF +35 ;MNMEMONIC POINTER

PRiISB : S T A  3 , KSR TN ;RE TU R N ADDRS
JSR a) O~ FL2 ;O P E N

NA M EB ; ‘ T E M P B . T M ’
04 ;3N CH 44

JSR a) OPFL 2 ;OPEN
NAME K ; ‘A SSl GNA .DA’
OS :CN CM #5

.JSR a) P RL N Z P R I N T
HEAD5 ; H EA DER # 5
— 2 ;< FF> AND 2 LIN ES

JS R a) PRLN2 ;PRINT
HEAD 6 ;HEADER #6
02 ;2 L INES

IDA 0 ,C2 0 ;HSB WORD SI ZE
S TA 0,HSC NT ;S ET COUNT

HSB A A : IDA O, AS C NT ;CURRE NT B IT  N
LDA 2 ,ASNP T ;ASSIGNMEN T LINE POINTER
JSR a) FM5 PI ;FOR M SP U
JS R a) OPEN 1 ;G ET ASSIGN FILE ASSIGNMENT POIN TER

A 3 C N T : B O AC S ;B IT  U
BUFRA ;B UFF E R P O I N T E R

IDA U,A SMNP ;M NEM Q NIC P O i N T E R
J SR a) M V B Y 2  ;MOV B Y T E  SIRING

20 ;20 B Y T E S  MAX
IDA 0 , A S C I R  ;<CR>
J S R a) 5 T 5Y 2  ;STC R E <CR>
JS R a) PR LN2 ;PR INT A L INE

A S N P T : ASG BF ;ASS IGNME NT LINE POINTER
01 11 L I N E

ISZ  ASC N T I INC B IT N
DSZ rISCMI ;SKI P WHEN DUNE
UMP M S B A A
j SR a) ~‘RLNl P R I N T  A L I N E

HEA D 7  ; HE ADE R #7
—2 ;< FF > AND 2 L I N E S

HS BJO:  I A  2, HS bPI ;9S8 P C I N T E R
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CSZ HSBCT ;HSB COUNT
JMP MSBJ1
JSR a) RDBL 1 ;READ A BLOCK

BJF~~T: BL’FRB ;BLi FFER POINTER
O ;CURRENT BLOCK N
404 ;SIZE C Cr4 N
HSBJ3 ;EOF ADDRS

L D A  2 , HSBSZ ;HS8 BUFFER SIZE
S T A  2 , H S B C T  ; R E S E T CO UNT
LLA 2,BUFPT ;BU FFER PO INTER
STA 2,HSBPT ;HSB POiNTER

~~BJ 1: 151 HSBPT IINC THE POINTER
0,0,2 ;GET BUFFER WORD

STA O,TEMP3 ;HOLD THE WORD
L A  O , H S T I M  ~HS TIME
IDA i ,HST IM+ 1
M~ V 0,2 ;MCv MS TIME
LDA 3,NSMQN ~H 5O S A M P L E  R A T E
ADDZ 1,3,SZC ;ACD IN SAMPLE RATE
I~~C 2,2

2,r4STIK R E STURE UPDATED TIME
S T A  3 , H S T I M~~1LDA 2.r$S8 ;LINE POINTER
JS R a) F M DP I  ;FO RM OP N
IDA O , C 2 0  ;HSB W O RD S I Z E
S T A  O ,HSCNT ;STORE COUNT

H, Ej~~: IDA 0 , A S C C C  ;<o>
L DA 1 ,T E M P 3  ;MSB W O R D
Mr ’VL R 1,1,SZC SKIP IF 0 BIT
INC 0 ,0 ; F C R C E  <1>
STA 1,TEMP3 ;HOLD SHIFTED WORD
I~~C ~,2 ~I N C  P O I N T E R
I N C
J~~R a) S T B Y 2  S T C R E  THE B Y T E
J S Z  HSC NT ~S K I P  W h E’~ DONE
UMP rISBJ2
JSR a) PSLN2 P R I N T  A LINE

riS~~ HSBBF ;HSs LiNE
01 ;i LINE

J MP HSBJO ;LUCP BACK
rl~> E J 3 :  JSR a) C L F L Z  ; C L C S E

04 1CM #4
J S R a) CLFL2 ;CLCSE

05 1C M *5
JMP a) HSRTN ;RETuRN

HS T I M :  C I C U R R E N T  T I M E
r

HSCNT : C ;CCUNTER
HSBCT : 01 ;BU FFER COUNT
HSBSZ: 400 ;BUFFER SIZE
i : ;BPT: BJ F R B s 4 0 0  ; B U F F E R  P O I N T E R
ASMN P: AS &BF*7 ;AS SI&NMENT MNEMONIC PO INTER
H , R T N :  C, ;~~EIU RN A D D R S

r ’ i p ii: TM PI~4 ;REC 4CED DATA FROM DISK
M T A I 1 :  M TA IN ;RECU CE D DATA FROM MAO TAPE
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RO B L I :  RDBLI( ;R EAD A BLOCK

G T O R T  0 RETU RN ADD RS
G~~DA T :  51* 3,OTDRT STORE RETURN

051 MTACT ;SKIP IF BUFFER COUNT 0
J M P  G T D J 1
LDA j,MA G FG ~M AG TAPE FLAG
MDV 4 i,1,SZR ;SKIP IF ND MAO TAPE
JMP
JSR a) 1MP h ;DISK INPUT

JP~ ;EOF CCNDIT ION
J M P  • 4 3
JSR a) M TA I1 ;MAG TAPE INPUT

JP6 ;EOF CONDITION
IDA l ,MTA ~ T ;START OF INPUT BUFFER
51* 1,MTAPT ;RESET POINTER
114 1,MTA SZ ;BUFFER COUNT I 1
SIA 1,MTACT ;RESET COUNT

otoji : IDA 2 .MTA PT ;GET CURRENT POINTER
LDA 0,MTAOF ;OFFSET
ADD 2,0 ;ADD OFFSET
514 D,MTAPT ;UPDATE POINTER
.JMP a) GTDRT ;RETURN

I
M~ A 5T: E•J FFR ;INPUT BUFFER POiNTER
M T A P T :  B U F F R ~~8D A C 9  ;CURRENT POINTER
M TA S Z: 430 ;BUFF ER SIZE
M I A C T :  01 ;CUR R ENT COUNT
M TA tJ F: BDACL ;DATA ENTRY SIZE

P-1~~C D :  2~~O3 ;P HAS E 5 ERROR CODE
E R T E L :  .+1 ;ERR O R T A B L E  POINTER

ER R1 ; A S S IG N  FILE READ ERROR
ERR2 ;A5SIGN FILE SE QUENCE ERROR
ER R3 ;LINE C IUNT ER ROR
E’~R4 ;MUX OR LSB POINT N OFB
— l lEND OF T A B L E

E R R O R :  L DA C ,P H5C D ;PHASE 5 ERROR CODE
IDA a) 2 , E R T B L  ;TA B LE ENTRY
IN C 0,0 ;INC ERROR COUNT
i5Z ERTBL ;INC POINTER
COM U 2,2,SNR ;SKIP IF NOT EDT
.JMP
SJB N 2,3,SZR SKIP IF ERROR FOUND
JMP .— 6 ;LODP BACK
IMP

SYSER : AD C 0,0 ;FORCE —~
S T A  O , E R C C D  STORE IN ROOT B INARY
JMP a) ERR TN ;ERRCR RETURN TQ ROOT BINARY

E R R O l :  E RR C R ;ERRO R ROUTINE
O~~~IL: 40 ;# M N E M O N I C S  PER BLOCK
0~ O F F : 0 ;PO I NTER O F F S E T
O~ RTN : U ;RETURN ADD RS
Q’ E~~: S T A  3 ,O PRTN ;RETURN A D D R S

IDA 1,0,3 ;?LIINT N

•

1 
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IDA 3,1,3 IBUFFER POINTER
IDA 0,—3 ,3 ;INIT1AL POINT N
SUBZ 0,1,SNC ;SKIP IF AC0~ <ACI
JSR a) ERRO l ;ERROR

ERR2 : SUB 0,0 ;CLEAR ACO
IDA 2,OPSIZ ;# OF MNEMONICS PER BLOCK
D I V
ADDZL 0,0
MOVZL 0,0 1*2
STA O,OPOFF ;STORE POINTER OFF SET
IDA 2,— 1,3 ;CURRENT BLOCK N
STA 1,— 1,3 ~STORE NEW BI OCK N
MDV 3,0 MOV BUFFER POINTER
SUB U 2 ,1 ,SN R ;SKIP IF NOT SAME
~MP
IDA 2,—2,3 OET CM N AND COUNT
.SYSTM
.RDB 77 ;READ A BLOCK
,JSR a) ERRO l ;ERROR

E~ R1: IDA 2,OPOFF ;GET OFFSET
ADDLL 0,2 ;ADD IN BASE, F O R M  B Y T E  P O I N T E R
IDA 3,OPRTN ;RETURN ADDRS
JMP 2,3 ;RETURN

F

Cli : 11
C12: 12
CRRTN : 0 ;RETURN ADDRESS
C~~EAT: IDA 0,0,3 ;NAME POINTER

INC 3,3
STA 3,CRRTN ;STORE RETURN

C R E A A : .$YSTM
.CREA ;CREATE SEQ. FILE
JMP .+2 ;ERROR
JMP a) CRRTN REIURN

• IDA l,C1I
SUB U 1,2,SZR ;SKIP IF FILE EXISTS
J~4P a) SYSEI ;ERRDR
JSR DELEA ;DELETE THE FILE
JMP CREAA ;TRY AGAIN

OE LET : IDA 0,0,3 ;NAME POINTER
INC 3,3

DE IEA : STA 3,USP ;STORE RETURN
.S vs
.DELET ;DELETE THE F iLE
I M P
JM P 0,3 ;NORNAL RETURN
IDA 1,C1 2
SUB N 1,2,SZR ;SKIP IF NO FILE
UM P a) SYSEL ;ERROR
.IMP 0,3 NORMA L RETURN

X~ RTN: 0 IRETURN ADDRESS
X~ ERF : IDA 0,0,3 ;SOURCE FILE

IDA 1,1,3 DES T INAT ION FILE
51* O ,XF SFL

i ,X FD FL
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514 3,XFRTN ;STORE RETURN
JS R OPFLE ;OPEN SOURCE F I LE

XF S FL: 0 ;POINTER
= 04 ;ON CH #4

JSR OPFIE ;OPEN DESTINATION FILE
XFDFL: 0 T,’CINTER

03 ;ON CH#3

~5R RDL UR REA D A LINE
;RETURN ON EOF

JSR WTLUT ;WRITE A LINE
J M P  .— 3 ;IOOP BACK
JSR CLF L E ;CLOSE

04 ;CH#4
JSR CLFLE ;CLDSE

03 ;CHN3
IDA 3,XFRTN ;RETURN ADDRESS
JMP 2,3 ;RETURN

IPFLE: IDA 0,0,3 ;NAME POINTER
I D A  2 ,1,3 ;CH N
SUB 1,1 ;USE DEFAULT CHARACTERISTICS
STA 3,USP ;STORE RETURN
.5 VS TM
•JP EN 77 ;OPEN THE CHANNEL
JM P a) SYSE1 ;ERROR
J M P  2 ,3 ;NORMA I RETURN

CIFLE: IDA 2,0,3 1CM #
STA 3,USP ;STORE RETURN
.3 VS TM
.CLOS 77 ;CLOSE THE CHANNEL
UM P a) SYSE1 ;ERROR
J M P 1,3 ;NOR MAL RETURN

T Y P M G ~ IDA 0,0,3 ;M5O POIN TE R
INC 3,3
SUBZL 2,2 ;FORCE A +1 FOR (MN
,JMP

T Y L U T : S U BZL 2,2 ;FORCE A +1 FOR (MN
JMP

WTLUT : IDA 2 ,C03 ;CH # 3 ,  BY D E F A U L T
IDA D, UT BPO ; U T I L I T Y  B Y T E  POINTER
514 3,USP ;STORE RETURN
.5 VS TM
.W R L 77 ; W R I T E  A LINE
.JMP a) S Y S E 1  ;ERRO R
JMP 0.3 NO RMA L RETURN

R D S U T :  IDA 1,0,3 ; BYT E COUNT
IDA 0,UTBPO ;UTILIT Y BYTE POINTE R
IDA 2,C04 ;CH #4
STA 3,USP ;STORE RETURN
.S VS TM
.ROS 77 ;READ SEQUENTIAL  BYTES
JSR a) SYSEJ ;ERRDR

1,3 ;NORMAL RETURN

_ _ _ _ _ _ _ _ _ _ _ _ _  - __________ 
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SYSE 1 : SYSER ;SYSTEM ERROR

(33 : 03
(34: 04
C O b :  06
R)RTN : C
RDI UA: ADC 1,1 ;RETURN FLAG — 1

M D V  2,0 ;BYTE PO INTER
IDA 2,0,3 1CM N
I N C  3,3
JM P

ROLUR : IDA 1,0,3 IRETURN ADDRESS
I N C  3,3
J M P

RDLUT: ADC 1,1 ;RETURN FLAG —I
IDA O,UTBPO ;UTIIITY BYTE POINTER
IDA 2,C04 ;CH #4
STA 1,RDRTN ;STORE RETURN
STA 3,USP ;STOKE RETURN
.SYS TM
.RDI 77 ;READ A LINE
JM P •+4 ;CHECK FOR EUF
MDV 0,2 ;MOVE THE BYTE POINTER
A DD 1,2 ;~~F F S E T  T H E P O I N T E R

• JMP 0,3 ;NORMA I RETURN
LDA O,C0b ;ECF CODE
SJB N O,2,SZR ;SKIP IF EDF
JMP a) SVSEI ; E R R L J R
LDA O ,RDRTN ;RETURN
C~~M N O,0,SZR ;SKI P IF NO EOF RETURN
JM P a) RDRT N ;EOF RETURN
.JMP a) SYSE1 ;ERROR

SPIDS : IDA 0,0,3 ;DEv ICE BYTE POINTER
ST A 3 ,’USP ;STLjRE RETURN
.SVST M
.S PDA IDI SABLE SPOOL iNG
JSR a) SYSE1 ;ERROR
JMP 1, 3 ;NORMAL RETURN

w r L ~ E: LDA 0,3,3 ;N,AM E POI N TER
L~ A 2,1,3 ;(h H
51* 3,USP ;STORE RETURN

V S T M
.~~RL 77 ;WR !TE A LINE
j~~R a) SYS E 1 ;SYSTEM ER ROR
J M P 2, 3 ;‘~L R M A L  R E T U R N

P R F R T :  U ;RET U RN A D O R S
P~~F L E :  IDA 0 ,0 ,3 ; NA ME P O I N T E R

1~~C 3 ,3
S’A 3 ,P R F R T  ; S T C R E  R E T U R N
S T A  O , . +2 ; S T C R E  P O I N T E R
J~~R O PF LE ;O PEr ~

0 ; NA M E  P L I N T E R
04 ;ih (~i

__________ ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~
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15R RDLUR ;READ A LINE
; E U F  R E T U R N

JSR PRINE ;PRINT THE LINE
UTBPT ;UTILITY
01 ~1 LINE

J M P
JSR CLFLE ;CLOSE

0’. ;CH #4
• JMP a) PRFRT ;RETURN

UTBPO : UTBPT ;UT1L ITV BYTE POINTER

• 5<FLG : — 1 ;IINE SKIP FLAG
INMAX: 036 ;MAX LINE COUNT
LNCNT: 20 ;CURRENT LINE COUNT
PDCNT: 0 ;CURRENT PAGE COUNT
PRSTR: 0 ;LINES STORAGE
PRRTN : 0 ;RETURN ADDRS
ERRO2: ERROR ;ERROR ROUTINE
F 45P2: FMSPN ;FORM SP U
P G O F F :  PAGE 1+13
PRINE: IDA 0,0,3 ;MESSA GE POINTER

IDA 1,1,3 ;N LINES
314 3,PRRTN RE TU RN ADD RS
STA 1, PRSTR ;STORE LINES
STA U,PRMSG ;STORE MESSAGE PO INIER
MDV I U 1,1,SNC ;SKIP iF NEG
UMP
ADC 0,0 ; F O R C E  — 1
ST A O ,SKFL& ;RESET DKJP FLAG
NEG 1,1 ;FDRM POSITIVE
STA I,PRSTR ;STORE P05 LINE COUNT
JMP PRINC
LDA Q,SKFIC, ;SKIP LINE FLAF
R E A D S  2 ;REAO S W I T C H E S
cOM U 0,O,SNR ;SKIP IF FLAG SET
JMP
(DIM N 2,2,SNR ;SKIP IF NOT ALL UP
JM P 2,3 ;RETURN
CON U 2,2,SZR ;SKIP IF ALL UP
STA 2,SKFL& ;SET SKIP FLAG
IDA O,L NC NT ;LU RRENT LINE COUNT
SUBZ U 1,O,SZC ;SKIP IF AC 1>AC O
.JMP PRLNA

PRINC : IDA 0,PRINT ;PRINT FLAG
M3VR U O,0,SZC ;SKIP IF $110
JMP PRLNB
ISZ LNCNT ;INC LINE CO UNT

• 151 LNCNT ;AGA IN
JSR WTLNE ;WR ITE A LINE

BKLNI 11 BLAN K LINE
02 ;DN (H #2

• DSZ LNCNT ;SKIP WHEN DONE
J M P
UMP

PRINB: JSR W TL NE ;W R L T E  A L INE
TOF ;TOP OF FORM
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02 ;ON CM #2
IDA O,L NMAX ;MAX COUNT
STA O,LNCNT ;RESET CO UNT
15 1 PG CNT ;INC PAGE COUN T
IDA O,PGCNT ;GET PAGE ~
IDA 2,PGOFF ;PAGE N OFFSET
.JSR a) FMSP2 ;FORM SP N

• ,JSR WTLNE ; W R J T E  A LINE
PAGEI ;PAGE N
02 ;ON CM #2

P~ LNA: JSR WTLNE ;WRI TE A LINE
PRMSG: 0 ;MESSAGE POINTER

02 ;ON CM #2
LDA 1,PRSTR ;LINE COUNT STORAGE
LDA 0,LNCNT C URR E NT COUNT
SOBZ 1,0,S NC ;SK1P IF AC 1=<ACO
JSR a) ERRO2 ;ERROR ROUTINE

ERR 3: STA 0,LNCNT ;UPDATE COUNT
IDA 3,PRRTN ;RETURN ADDRS
JMP 2,3 ;RETURN

M~ RTN: 0
MVWUT : IDA 2,0 ,3 ; O E S T I N A T I O N  POINTER I

,

IDA 1,1, 3 ;COUNT
STA 3,MVRTN ;STORE RETURN
IDA 3,UTBPO ;UTILITY BYTE POINTER
M CV ZR 3,3 ;FO RM ADDRESS
NEG 1,1 ;NEG THE COUNT
IDA 0,0,3 ;GET WORD
STA 0,0,2 ;STORE WORD
INC 3 ,3
INC 2 ,2
INC 1,1 ,SZR ;5K1 P WHEN DONE
JMP
IDA j , M V R T N  ;RET UR N ADDRESS
JMP 2,3 ;RETURN

C-1 KCT : 0 ;C0UNTER
C-I KPM : IDA 2 ,0,3 ;TABL E P O I N T E R

IDA 1,1,3 ;CO U NT
A D D  1,2 ;UFFSE T T’IE POINTER
ADD 1,2
51* 2, 0 ,3 ; U PDATE THE TABLE POINTER
S T A  1 ,CH KCT ;5 r C RE THE COUNT
LOA 1,0,2 ;GET A WORD
iNC 2 ,2 ;INC P O I N T E R
M DV g l,1,SZR ;SKIP iF 0
INC 0,0 ;S ET F L A G
051 rHK CT ;SKIP WHEN DONE
UMP
.JMP 2, 3 ;R ET U RN

F M M 5K : SJ BZ L 1,1 ; S E T  B I T  10 +1
MDVZR 0,O,SZC ;SKIP IF NOT 2~~~O
M~1VZ L 1,1 ;SH1FT I PLACE LEFT
MUV ZR (i,0,S ZC ;.SrIP IF NOT 2 0* 2
A D D Z L  1,1 ;SHI FT  2 ~L A C E  LEFT
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MOV ZR O,O,SNC ;SKIP I F 2**2
JMP
ADDZ L 1,1 ;5I-IIFT 4 PLACE LEFT
ADDZL 1,1
MUVZR O,0,SZC ;SKIP IF NOT a)0*3
MOVS 1,1 ;SHIFT B PLACE LEFT
JMP 0,3 ;RETURN

GTDPN : ADC 0,0 ;DP FLAG
• MDV 0,1 ;ERRDR ON ND N FLAG

JMP .46
GT5PR : IDA 1,0,3 ;EX IT POINTER IF NO N

INC 3,3
JMP

&TSPN : ADC 1,1 ;ERRCI R ON NO N FLAG
SJBLL 0,0 ;sP FLAG
STA O,GTFGO ;SP/DP FLAG
SUB 0,0 ;CLEAR ACO
STA O, GT FG1 ;# FOUND FLAG
51* 0,GTOVF ;OVERFLO W FLAG
S T A  0 ,GT S T R ;# STORAGE
STA O,&TSTR+1
STA 1,GTERT ;ERR QR EXIT FLAG
STA 2 ,GT BPT ;BYTE POINTER
S T A  3 ,GTRTN ;NORMAL RETURN
JMP

GT IPI: 151 GTBPT ;INC BYTE POINTER
IDA 2,GTBPT ;&ET THE POINTER
JSR G T BY T  ;GET THE BYTE
IDA 1,A SCIC ;<CR>
SU B 0,1,5PIR ;SK IP IF NOT <CR>
JMP GTLP 2 ;DONE
104 1,ASCI9 ;<9>
ADCZ N 1 ,O,SZC ;SKIP IF AC 1>=ACO
JM P GTLP2 ;NUT A DIGIT
IDA 1,ASC IO ;<o>
A D C Z  N O,i,SZC SKIP IF ACO> AC I
UMP GTIP2 ;NOT A DiGIT
I S Z  G T F G 1  ~INC K FO UND FLAG
SUB 1,0 ;FORM BINAR Y
S T A  0 ,G T UT L ;HOLD THE H
IDA O,GTSTR ;&ET PREVIOUS VALUE
LDA I,GTSTR+ l
MOV ZL 1,1 ;N02
MJV L 0,0,52C SKIP IF NC OVERFLOW
ISZ G OV F ;INC FLAG
NOV2 1 1,3 ;N~4M O V L  O,2,SZC ;SKIP IF NO OVERFLOW
IDZ GTOv F ;INC FLAG

• M O V Z L  3,3
MOVL 2,2,SZC ;SKI P I~ NO O V E R F L O W
152 GTOVF ;INC FLAG
A D DZ l , 3 , S Z C  ;N ~~10
INC 0,0
ADDZ O ,2,SZC ;SKIP IF NO OVERFLOW
ISZ GTOV F ;INC FLAG
IDA 1,GTUTL ;RETRIE V E THE BINARY
ADCZ 1, 3,SNC ;ADD TO PREVIOUS N

111
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J M P  • 4 3
IMCZ 2,2,SZC jSKI P IF PlO OVERFLOW
151 C .TOVF ;INC FLAG
STA 2,C.TSTR ;HOLD UPDATED N
STA 3,GT$TR’I

~J M P G T L P 1  ;CET NEXT BYTE
G;L P2: IDA 3,GTFG 1 ;N FOUND FLAG

MDV N 3,3,SNR ;SIciP IF N FOUND
J M P  GT L P 3
LDA 0,GTSTR ;RE TRI EVE THE N
IDA 1.G T STR -~1
IDA 2,GTBPT ;RE T RI EV E THE BYTE POINTER
IDA 3,GTO VF ;OVERFLU W FLAG
DSZ C.TFGO ISKI P IF SP N
J’IP
MD V N 0,O,SZR ;SKIP IF NOT SP OVERFLOW
INC 3,3 ,SK P ;INC FLAG
M DIV 1,0 ;MOVE SP N
MDI V U 3,3 ,SZR ;SKIP iF NO OVERFLOW
JSR a) GTE R k ;ERROR ROUTINE

ESR B : JMP a) GTRTN ;NORMAL RETURN
GT LP3 : M DV U 1,1,SZR ;SKIP IF EOL

.jMP GTLP 1 ;GET NEXT BYTE
IDA l,G TERT ;ERROR RETURN FLAG
(D PI N l,l,SNR ;SKIP IF ADDRESS SPECIFIED
JSR a) GTERR ERROR R O U T i N E

ERR 9: JMP a) &TERT ;EOL RETURN, P113 U FOUND

G~ ERR: ERROR ;ERROR RO UTINE
G~ RT N: C ;RET URN ADDRESS
(,TERT : U ;EQL RETURN FLAG
C,TBPT: 0 ;BYPE POINTER STORAGE
Gr S TR : 0 IN STORAGE

C,
G TFGO : C ;DP/SP FLAG
GT rGl 0 ;N FOUND FLAG
GTOVF: 0 ;OVERF IOW FLAG
&TUTL: I ;UT IL ITY
AS C IC 015 NCR>
A S C I B  040 < >A ;c I9 :  cii
A )CIO: 060

&TBYT: IDA l,BTM SK ;BYTE MASK
MOVZ R 2,2 ,SNC ;FCRM -W O R O ADDRESS, SKIP IF RHS
Ha yS 1,1 ;SWAP THE MASK
IDA 0,0,2 IC- E l WORD
A ND 1,0,SPIC ;MAS K THE WORD, SKIP IF RHS
MJ V S 0,0 ;SWAP THE WORD
M JV L  2,2 ;REST DIRE BYTE POINTER
JMP 0,3 ;RETURN

B TMS K : 377 ;BYTE MASK

SrRTN : 0
S O VT : IDA 1,BTMSK ;BYTE MASK

AND 1,0 ;MASK THE WORD

112
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MO VZR 2,2,SNC ;FCRM WORD ADDRESS, SKIP IF RHS
MOVD 0,0,SZC ;swaP WORD, SKIP IF INS
M0V 5 1,1 ;SWA P MASK
SIA 3,STRTN ;STORE RETURN
IDA 3,0 ,2 ;GET WORD
AND 1,3 ;MASK THE WORD
ADD 0,3 ;ADD IN NEW BYTE
STA 3,0,2 RESTDR E THE WORD

• M DIVL 2,2 REST ORE BYTE POINTER
INC 2,2 IINC POINTER
IM P a) STRTN ;RETURN

• MVSP T: 0 ;5CURCE POINTER
M VDPT: C ;DESTINATI ON POINTER
M= (N T : 0 ;COUNTER
M VBPT: C ;RETURN ADD RS
M /BV T : IDA 1,0,3 ;MAX BYTES

INC 3,3
STA 0,MVDPT ;DESTINAT ION POINTER
S~ A 1,MVCNT ;MAX CO UNT

• STA 2,MVSPT ;SOURCE POINTER
STA 3,MVBRT ;RETURN ADDRS

M~ BY A : IDA 2,MVSPT ;GET SOURCE POINTER
1 52 M V S P T
JSR GIBYT ;GET THE BYTE
IDA 2,MVDPT ;GET DESTINATION POINTER
152
MDV N 0,0,SNR ;SKIP IF NOT NUL
JMP a) MVBRT ;RETURN
JSR SIBYl ;STORE THE BYTE
051 MVCNT ;SKIP IF MAX COUNT
J14P MVBYA ;iooP BACK
JMP a) MVBRT ;RITURN

FMSPN: 514 3,FMRTN ;STORE RETURN
IDA 3,FMSPP ;SP TABLE POINTER
MDIV 0,1 ;MOV IS WORD

• SiB 0,0 ;CLEAR MS WORD
iMP

FMDPN : STA 3,FMRTN STORE RETURN
IDA 3,FMDPP ;DP TABLE POINTER
514 3,FMTBP ;HCLD THE POINTER
5T 4  2,FMBPT ;MOLD BYTE PO INTER
STA l, FM5 TR+ 1
ST A 0,FMSTR ;HOLD OP N
SUB 0,0 ;CLEAR ACO
514 0,FMS UP ;RESET ZERO SUPPRESSION FLAG

FMJ PO : IDA a) 2,FMTB P ;POWER TABL E ENTRY
(3M N 2,2,SZR ;SKIP IF EDT
JMP •+3.
IDA 2,FMBPT ;RETR IE VE BYTE POINTER
iMP a) FMRTN ;RETURN
ISZ F”TBP ;INC POINTER
IDA a) 3,PMTB P ;POWER TABLE ENTRY
152 FMTB P T I N C  POINTER
MO V R N 3,3,SNR ;SK1P IF NOT LAST ENTRY
152 FMS LJ P ;SET S U P P R E S S I O N  F L A G
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SUB 0,0 CLEAR ACO
514 O,FMCNT ;RESET COUNT
IDA O,FMSIR ;R E T R IEVE OP N
IDA 1,FMST R+1
S J B Z  3,1,SNC ;PERFORM OP SUBTRACT
A D C  2,0,SKP
SUB 2,0
MDV I U O,O,5Z( SKI P IF NC OVERFLOW
J M P
1 52 FMCPIT ;INC DIGI T COUNT
JMP
ADDZ 3,1,SZC POSIT IV E
INC 0,0
ADD 2,0

• 514 0,F M S T R  111010 T H E R E M A I N D E R
STA 1,FMSTR+ 1
IDA O,A SCIO 1<0>
IDA 1, FMCNT ; D I G IT  CO UNT
M DV U 1 , 1 , SZ R  ;SK!P IF NO COUNT
ISZ FMSU P ;SET SUPPRESSION FLAG
A D D  1,0 ;AD D C O UNT TO B A S E

• IDA 1,FMSUP ;SUPPRESS ION FLAG
MDIV # l , 1 ,SNR ;SK I P  IF NO SU PPRESSiON
LDA (J,AS CIB ;< >
IDA 2,FMBPT ;BYTE POINTER
ISZ FMBPT ;1NC THE POINTER
JSR S T BY T  ;STORE THE BYTE
iMP FMJP O ;LOOP BACK

F IR T N:  0 ;RETURN A DDR S
FMIB p : 0 ;POWER OF TEN TABLE POINTER
FMB PT 0 ;BYTE POINTER
FISUP :  0 ;SUPPRES SION FLAG
F’4CN T:  0 ;D IG IT  COUNT
F ISTR: Ci ~DP H S T O R A G E

0
~~5PP: •+~ 4 ;STAR T OF SP TABLE
FIDPP:  .~~1 ;ST A RT  OF OP T A B L E

035632 ;100*9
145003
C0 2 7 6 5
150433
000230 110007
113200
030017 ;1O~~~6
041100
I D O O D I l  ;1O~~ 510 32 43
0C0003 ;io~~ ’.
D 2 3 4 2 3
033333 ;1O~~o3
0317 53
0313 30 ;1C~~°2
3D 31 44
03 0 03 3  ;10~~~1
0000 12
u00330  ;10~~ 0
6 3 0 3 3 1

• 177777 1101

L . . •~~~~ 
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RDBLK: SIA 3,USP ;STORE RETURN
IDA O,BLKMK ;BIOCK MASK
IDA 1,1,3 ;CURRENT BLOCK
IDA 2,2,3 ;SIZE 1. CM N
ANDS 2,0 ;GET SIZE
ADD 1,0 1400 TO CURRENT BLOCK
STA 0,1,3 ;UPDATE CURRENT BLOCK
IDA 0,0,3 ;BUFFER POINTER
10* 3,3,3 ;E OF  ADORS
S~ A 3,EFRTN ;EOF RETURN
•SY SI M
.RDB 77 ;READ THE BLOCK

• JM P +2
iMP 4,3 ;RETURN
IDA 1,EOFCD ;EOF CODE
SUB H 1,2,SZR ;sgiP IF EOF
JSR a SYSE2 ;SYSTEM ERROR
iMP a) EFRT N ;EOF RETURN

TMPRT : 0 ;RET URN A DDRS
TIPIN: IDA 0,0,3 ;EOF RETURN

I N C  3,3
STA 3,TMPRT ;RETuRN ADDRS
514 O , . +5
JSR RDBIK ;REA3 A BLOCK

MrA BI : BUIFR ;BUFFER POINTER
0 ;BLOC K I
BDACI*400+03
0 ;ECJ F RETURN

iMP a) TMPRT

B KP’K: 177400 ;BIOCK SIZE MASK
E 3FCD: 06 ;EOF CODE
EFRTN : 0 IEOF RETURN
EjFMK : 000403 ;EOF MASK
SY SE 2: SYSER ;SYSTEM ERROR
R)(MD: 000000+804C9 ;FF R E A D  COMMAND

• MT A IN : IDA 0,0,3 ;EOF RETURN
STA 0,EFRTN ;STORE THE RETURN
IDA 0 , MTA B1 ;INPUT DATA BUFFER POINTER
IDA 1,RDCMO ;REA D COMMAND
STA 3,USP ;STORE RETURN
.SYSTM
•MTD IO 03 ;INPUT BUFFER FORM MAG TAPE

• JM P .+2 ;ERROR
iMP 1,3 ;NORMA L RETURN
104 I ,EC FM K ;ECF MASK
A N D N I,2,SNR ;SKIP iF EUF
iSR a) SYSE2 ;SYSTEM ERROR
iMP a) E F R Y P I  ; FC F RETURN

U’MTA : LDA 0,0,3 ;KAM E POI NTER
IDA 2,1,3 ;CH N
SUB 1,1 ;DEFAUIT C HARACTER I STICS

3,USP ;DTORE RETURN
•S Y S T M

I 115
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.MTOPD 77 ;OPEN THE CHANNEL
JSR a) SYSE2 ;SYSTEM ERROR
i~~P 2,3 ;NORMAL RETURN

.TXT ITENPA.TM/

.~~2

.TXT /TEM PB .TM /

N~ ME~~
.TXT /TEM PC . T M I

. 2

.TXT /TEM PO .TM /

~~~~~~ •~ 2
.TXT /ITO :6/

. 2

.TXT /MTO :71

NAM E G =
/$TTj/

.~~2

.TXT /$TT Q/

r~~v~~I. .2
• T X T

P o A M E J :  •~~2
.TXT /PDSTSCR IPT.DA/

NAME K ’  . 2
.TXT /ASSIGNA.DAI

N A M E L ~ .TXT IAS SIGN B .OA/

.~ ME M~ .TXT /ASS 1GNC.DA/

. 2

.TXT /01234 A BCD (FGHIJKLMNOP*0<15>/

r1~ B B F r  . 2
. X1/3 2 56739 1 0 (1 1 1) 1 0 1 0 1 0 1 0 1 Ci <15>/

L \ E B F ~ .02
.T X T  / 0 1 2 3 4 5 0 7 8 9 0  0 12345 ABCDEFGH IJKLMNO POO (15>/

r- A D1 : .~~2.T X T  / <16 ><1  1>c i  1)(11> B D A C S  ONLINE PRINTQ UT <12 > ( 1S>/

~-t~ A D~~ .~~2
.TXT /<16)<11) (11) (11)PREAMBIE I. POSTSCRIPT FILES (12><15>/

116
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r1E A D 3~ .~ 2
.TXT / (16><1I><II )<II>REDUCED MUX C LSB DATA< 12><15>/

H~ AD4~ .::2
.TXT / TIME(u S) STATE SIOPi AL MN EM ON IC<1 2><1S >/

h~ Ai5 . •~~2
.TXT 1<I6 > <11> < 11><I1 > f-P SB ASSIGNMENT C OAT4<1~~><15>/

HEA Do : .02
.TXT / B ITN MNEMONIC NAM E<1 2 )<1 5>/

H~ AD 7 •~~2
.TX T/ T IM E (NS ) 01 02 03 04 05 06 07 08 09 10 II 12 13 14 15 16<12><15>/
h~ A D8~ .~ 2

.TXT /<16><1I ><11 >< 1I>M ET HOO FIIE( I2><15>/

• M~~&01~ . 2
.TXT /<1 2> POSTSCRIPT FILE OK ? (Y ,N) /

P~~GE 1: .02
. X T  /<11><11 ><11 >< 11 )< 11>< 11><11 )PA GE00000<15 > /

Ei~~LN~~~ .02
. T X T  1<1 5 > 1

B (L~~i~ .~~2
.TX T /<1 1><1~~><1 5>/

TTI F~ .02
.TXT /<14>/

u r s PT~ .~~2
110

B IA C S ;1N ITIAL 1156 BIT N
000405 ;CH N AND BLOCK COUNT
177777 ;CURRENT BLOCK N

b JFRA : •
.BLK 400
0

BDAC F P !NITIAI MUX POINT N
000404 1(11 H AND BLOCK COUNT
177777 CURR ENT BLOCK N

B J F R B~ • ;BUFFER FOR
• .BL K 400

0

B DAC ~ ;IN 1TI A L 158 POiNT N
000405 1CM N AND BLOCK COUNT
177777 ;CURRENT BLOCK N

BUFRC ’ . BUFFER FOR AS SIC .NC.DA
.61K 400
0

B J F F R s  • ;INPUT DATA BUFFER
.BLK BDAC 9
U

.END
117
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A-7. Overlay Module No. 6--ERMSG.SR

NAME BLOC K NAME Z ERMSG .SR

TIME BLOC K

.TITI ERMSG ;Jc i 10 MAR 76

.TXTM 1

.ENT OVSTo

.EXTD OVRTN RECOV ERR TN ERCOD

.NREL

BTM S K: 377 ;BYTE MASK
PrISNO: MSGOO+10

OVST 6: LDA 0,ERCOD ;ERROR CODE
MOV N 0,0,SNR ;SKIP IF ERROR CONDITION
iMP PIORM L ;NORMAL EXIT
CON N 0,O,SNR ;SKIP IF NOT SYSTEM ERROR
iMP SYSTM ABN DRMAL EXIT

SMSG: ADC 1,1 ;FORCE A —1
STA 1,ERCOD IRESET THE CODE
IDA 1,BTM5K BYTE MASK
AND 0,1 ;ERROR N
SUBS 1,0 ;PHASE N
IDA a) 2,PPISNO ;WORD IN PHASE MASSAGE
ADD 0,2 ;ADD IN OFFSET
STA a) 2,PHSNO ;RESTORE THE WORD
IDA Z,TBLPT ;TABLE OF POINTERS
ADD 0,2 ;ADD IN PHASE H OFFSET
LDA 2,0,2 ;GE T THE POINTER
ADD 1,2 1400 IN ERROR N OFFSET
IDA 2,0,2 ;MESSAGE POiNTER
MOVZL 2,2 ;MOVE REC. BIT TO CARRY, FORM BYTE POINTER
SUBCL 1,1 MOV CARRY TO iBIS
STA 1,ERCOD ;HOLD RECOVERABLE ERROR CODE
STA 2,MSG ;STORE THE POINTER
JSR TYPMG iTYPE THE MESSAG E

MS 600
JSR TYPMG ;TYPE THE MESSAGE

M~ G: 0
052 ERCOD ;SKIP IF RECOVERABLE ERROR
iMP
iMP a) RECOV ;RETURN TO ROOT BINARY

N )RML: SUB 1,l,SKP ;SET FLAG 0
SYSTM : AD C 1,1 ;SET FLAG —1

.5 YS TM

.RESET ;RESET ALL I/O CHANNELS
H A L T
IDA 0,MTANM ;‘MTO’ 

~~~~
j
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.5 V S TM

.RLSE ; RE L EAS E MTO
JMP .i-1 ;IGNORE ERRORS
LDA 2,RECOV ;RETR IEVE ERROR CODE
NOV N 1,1,S1R ;SKIP IF NORMAL EXIT
JMP
.SYSTM
.RTN ;N QRMAL RETURN TO CLI
H A L T
.SYS TM
.ERTN ;ERROR RETURP TO CLI
HA L T

TYPPIG : LDA 0,0,3 ~GET BYTE POINTER
SUBZL 2,2 ;FQRCE .1 FOR CMI
514 3,USP ;STDRE RETURN ADDRESS
.~~Y S TM

• .WRL 77 ;WRITE A LINE
iMP a) ERRTN ;ERROR RETURN
iMP 1,3 ;NDRMAL RETURN

M TANM : .+ 102 ;MlO NAME POINTER
.TXT /MTO/

$

T3IPT: . SIART OF POINTERS
PH AS 1
P11452
PPIAS3
PrIAS 4
PHAS 5

P4*51: • ;POINTER TO START OF PMAS 1 ERRORS
MSG1 1
MS 612
MS 013
MS 614
MS 615
M S G 1 6
MS&1 7
M S G 1 B
MS 019
P151110
M SH 11
MS 1112
MS 699

P-l AS?: . ;POINTER TO START OF PHAS2 ERRORS
MS 02 1
MS622+ 160
MS 62 3
MS 024
MSC,99

P1*53: . PO IN T ER TO START OF PHAS 3 ERRORS
P15623
MS&99

119
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P-lAS ’.: . ;POi NTER TO START OF PHAS4 ERRORS
MS 041
MS 04 1
MS (.42
MS 043
MS 699

P1A ~ 5: . ; P G I N T E R  TO S T A R T  OF P H A S 5 E R R O R S
MSG51
MS 052
MS 053 +180
MSG54
M SG~ 9M (.0O~
.TXT /<12>E RRCJ R IN PHASE 0<15>1

M iG11 ~ •
.TXT /MON ITOR POINT UNOERFLOW< 15>/

MS 012:
.~~XT /MONITDR POINT OVERFL OW< 15> /

M561 3:
.TXT / UTPUT CONTROL IABLE OVERFLOW< 15>/

M 5 0 1 4 •
.TXT /OUTPUT LIST NOT IN SEQUENTIAL ORDER< 15>/

M SG1 5~ .
.TXT /UUTPUT L i ST DELTA TIME OVERFLOW< 15>/

M SG16 = .
.TXT /CONTROL PO INT UNDE RFLOW< 15>/

MS Ci 17=
.TXT /CONTROL LIST OVE R FIOW< 15>/

M S G I L
.TXT ISP— O P OVE RFL OW <1 5>/

M~ &19
.TXT /EOL, NO NUMBER FOUND<15> /

MS 1110=
.TXT /SAMPLE RATE OUT OF BOUNDS (15> /

MS~~11
.TXT /10W SPE lL1 B U F F E R  M O N I T O R  POINT  OUT OF BOUNDS<IS>/

M . 1112
.TXT /115 BUFFER SAMPLE RATE OUT OF BOUNDS<I 5> /

M~ &21~
.TXT /DISK ERRDR<15)/

N 02?:
.TXT /315K OVERFL OW <1 5>/

MS 02 3
.T XT /MULT1 PL EXE R ER RO R<1 5>/

M S  02
.tX t /INPeT BU FFER OV E RR UN <15 > /

P15041:
. T X T  / C U R R E N T  T I M E  ( J V E R F I O W < 1 5 > /

~S 642
.TXT /MAJLI R SEQ UENC E SLIP OCCURRED (15)/

XT /‘~A X SEQ UENCE ERROR COUNT EXCEE D E D<15 > /
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MS C, 5
.TXT /4551GM FILE READ ERROR OCCURRID<15>/

MS 65 2:
.TXT /ASSI GN FILE SE QUENCE ERROR OCCURRED<1 5>/

P15 65 3=
.TXT /LINE CO UNT ERROR<15>/

MS 6 54
.TXT /MUX OR LSB POINT I OUT OF BOIJNOS<I5>/

MS C,99
• .TXT u N KNOWN ERROR<15>/

.END

1 .
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A-8.  BDACS System Parameters--BDACS .SR

NAME BLOC K NAME : BDACS .SR

TI M E B L O C K

.TITL BDACS ;icI 19 FEB 76

N JP= 000401 ;NCOP (iMP .+1)
CLK : 054 ;RTC DEVICE CODE (HARDWARE )
MJX= 032 ;MUX INTERFACE DEVICE CODE (HARDWARE)
MJXO B= 300 ;MUX OUTPUT BUFFER ADDRESS (HARDWARE)
IMCL K 000004 ;CLK INTERRUPT MASK BIT
IIM UX: 001000 ;MUX INTERRUPT MASK BIT
IMDKP : 000400 ;DKP INTERRUPT MASK BIT

BOACA : 200 IMUX INPUT SIZE
BDACB = 100 ;MUX OUTPUT SIZE
BDACD= 144 ;START IP4G CYLINDER N FOR RAW DATA STORE
BDAC E : 144 ;MAX N OF CYLINDERS USED
B )ACF = I ;MIN MUX INPUT POINT N
B)ACG : 200 ;MAX MUX INPUT POINT U
BDAC H= 401 ;MIN MUX OUTPUT POINT N
8)ACI= 476 ;MAX MUX OUTPUT POINT N
B D A C i :  200 ; M A X  N OUTP UT P O I N T  C H A N G E S
BDACK = 03 ;LENGTH OF ENTRY IN OUTPUT CONTROL LIST
B)AC L= 03 ;LENGTH OF ENTRY IN REDUCED DATA BUFFER
BJACM : 6000 ;LENGTII OF MUX DATA BLOCK
BDAC N= 144 ;MAX ALLOWABLE SEQUENCE ERRORS
BDACO = 4300 ;HS BUFFER SIZE
B )ACP= 200 ;IS BUFFER SIZE
BDAC Q: 1 ;M IN 158 POINT U
BDACR= 200 ;MAX LSB POINT N
BDAC 5= 1 ;MIN HSB BIT N
BD*CT= 20 ;MAX 1158 BIT H
BJACU = 60 ;MIN MUX SAMPLE RATE
BDAC V= 7777 ;MAX MUX SAMPLE RATE
BDACW = 764 ;MIN HSB SAMPLE RATE
B3ACX= 23420 ;MAX 1156 SAMPLE RATE

BOAC 1 : BDACA/2 0 ; INPUT WORDS
B)AC 2= BDACB/2 0 IN OUTPUT WORDS
BDA C 3= BDACP /20 IN LS BUFFER WORDS
BOAC5 : BDAC i~~BDACL ;IENGTH OF OUTPUT LIST BUFFER
BJA C 6= 8DAC 1+B DAC 1 ;DIS PLA CEMENT FOR LPT MASKS
B)AC 7= BDAC 1— 1 ;# OF IS WORDS
BDA (8~ BDACM/2 ;I OF 115/IS PAIRS PER MUX BUFFER
BJAC 9= BDACLO400 ;REDUCED DATA BUFFER SIZE

END B L O C K
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