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GLOSSARY 

CAM Cancellation Minicomputer 

CLI Command Line Interpreter, a feature of RDOS 

CRT Cathode Ray Tube 

DGC Data General Corporation 

DIM Disc Interface Minicomputer 

FOV Field of View 

GEODSS Ground-based Electro-Optical Deep Space Surveillance System 

MCA Multiprocessor Communications Adapter 

MCABOOT An RDOS CLI Instruction 

MTI Moving Target Indicator 

PIM Preprocessor Interface Minicomputer 

RDOS Real Time Disk Operating System 

RECM Reconstruction Minicomputer 

TRKIN Track Initiation Minicomputer 



1.0  INTRODUCTION 

The digital real-time "snapshot" MTI was developed for the GEODSS 

project in FY 75.  GEODSS is a Ground-based Electro-Optical Deep Space 

Surveillance System.  This document describes the software; an 

accompanying document, ESD-TR-75-351, is a description of the multi- 

minicomputer system on which this software was implemented.  The 

software resides in eight inter-connected minicomputers.  The algorithms 

have been implemented in a configuration suitable to evaluate the 

feasibility of performing snapshot MTI in real time by using the 

computers cooperatively.  Ultimate conversion of these programs to 

function in a real-time system has been considered in the design 

process. 

The snapshot MTI technique described here is a digital computa- 

tion method which can be used to discover a satellite that moves 

slowly through a field of stars.  The GEODSS observation system 

employs a telescope to obtain precise visual images of portions 

of the night sky.  The images are focused onto a light-sensitive 

storage tube to enable a conversion of visual images to electronic 

images.  The storage tube is systematically scanned by an electron 

beam to effect a read out of the tube.  The electron beam current 

is compared to a threshold to determine the presence of image points 

on the storage tube.  The X, Y coordinates of the electron beam on 



the storage tube along with an indication of amplitude comprise the 

data representing each detection.  A preprocessor conditions these 

detections to remove the multiple detections one obtains as the 

beam scans across a single 'point" image.  The entire group is simply 

replaced by a  single representative point. 

The resulting picture is a "snapshot" of the telescope field 

of view and is the input to the MTI processor.  A sequence of snap- 

shots is similar to the individual frames of a notion picture. \  time 

sequence of frames from the same field of view may be coiroared to 

detect the motion of a point image. 

The snapshot ?^TI algorithm as implemented here performs a frame- 

to-frame cancellation of corresponding stars.  The remainder or 

'leakers" are treated as potential moving target nositions.  Any 

leakers which seem to progress linearly with time over 3 frames 

may be labelled a target, presumably for further attention by a 

tracking device.  The tracker may be vectored to some later point 

along the course indicated by the linear track. 

10 



2.0 THF SNAPSHOT MTI P*PLE»'ENT AXIOM 

2.1 General 

This section describes the structure for the snapshot "TI 

demonstration software.  Figure 1 shows the functional elements of 

the multiprocessor software.  F.ach element resides in a separate 

minicomputer.  Inter computer data transfer is accomplished over the 

MCA data bus which is common to all processing elements. 

The digital representation of the telescope field of view (1*0") 

enters the MTI processor from the preprocessor to the PIM 

(Preprocessor Interface Minicomputer).  In the demonstration propra•, 

the entire frame of data is passed on directly to the DT" (Disc 

Interface Minicomputer).  The PIM also determines the bounds within 

the frame that are necessary to distribute portions of the FQV to 

each cancellation computer.  The raster scan of the F0^ is split into 

A strips of equal area by examination of the y coordinate (figure 2). 

All detections in each strip are sent to the proper CA'1 to serve as a 

reference frame.  Each CAM functions as a Cancellation Minicomputer. 

The DIM also splits the FOV into 4 equal area strips for 

distribution to the CAMS after applying a digital threshold. 

The digital threshold is read from the DIM computer keys on 

its own operator's console.  This function is available to 

facilitate examination of the sensitivity of the multiple 

threshold cancellation. It is expected that an operational 

11 
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version of the program would either have a preset value in the 

program or would have a base value that would be varied if the number 

of MTI system false alarms became excessive.  All data points above 

the digital threshold in each strip are sent to the proper CAM. 

Each CAV compares the data strip it receives from the DT>* with 

the next strip it receives from the PIM.  In this way a delay of one 

PIM frame is achieved, so that target motion from frame to frane will 

result in a leaker or uncancelled data point.  The CA_" cancellation 

applies a one cell fringe around each reference frame data point 

to accomodate detections near the edge of a resolution cell.  'Hie 

cancellation process forms a list of all those data points that are 

in the DP! frame (at the higher threshold) but not in the PI>' frame. 

The finished list of 'leakers" is sent by each CA'T to a reconstruction 

and Track Initiation Minicomputer (TR'CIN) for storage. 

The TPKIN receives and re-assembles leakers from all CA.MS and 

saves them as a "leaker frame".  Three such leaker frames are 

accumulated to perform the track initiation function.  The data points 

in the first and third frames are paired in all combinations.  Each 

pair is used to compute the expected coordinates of a data point in 

the second frame assuming linear motion and frames equally spaced. 

If there is a data point in the second frame that corresponds to the 

computed point, a track message is generated.  The track message 

consists of matching the first and third frame coordinate pairs and 

the entire second frame of leakers. 

14 



The PI**, CAMs and TPKIN all send their output data to the display 

RECM (display Reconstruction Minicomputer) to enable a visual presen- 

tation of various stages in the MTI process.  This display is an 

x, y CRT.  Any one of the PTM, CAM or TPJ'.IN outputs may be held on 

the display. 

2.2 Inter Coirputer Coordination and Communication 

This section describes the principles and techniques used to 

achieve cooperation between the processing elements,  "essafes, 

coordination, and data transfers all occur over a single data bus 

caDable of a 300 ki'z word transfer rate.  This description deals 

with the overall structure, the software interface, and the hardware 

interface, upon which the software is heavily dependent. 

2.2.1 "TI Software Control 

Fach computer main program h=is its own MTI sub-cycle which 

must be completed (or aborted) during the overall MTI cycle.  Figures 

3 through 6 show simplified representatives of the cycle logic for 

each program.  The cycle must be accomplished in the time period 

defined by the read out cycle of the star field from the preprocessor. 

Depending on the character of the data, the quantity of data and 

distribution of data in the field of view, the actual time required 

by segments of the "TI processing chain or branches will vary con- 

siderably. 

The approach that has been taken is intended to take advantage 

of speed whenever it occurs, to accommodate sluggish segments, and 

15 
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to adjust for radical variations.  A typical sequence of events is 

depicted in Figure 7. 

The logic of the main program in each computer controls the 

sequence of events permissible to that program.  This includes the 

inputting of data from any other computers.  Clearly each computer 

cannot know a priori when to expect data from other computers since 

the computer clocks are asynchronous and the data loads vary.  Tn 

order to insure the proper overall sequence of events in the multi- 

computer system, then, the software procedure is to accept messages 

from other software.  These messages or Header Blocks describe the 

transfer of data that is desired by the outputting machine.  ^,ach 

Header message that does enter a machine must be answered in order 

to achieve a software handshake.  The answer or Acknowledge Block 

can indicate either software acceptance or refusal of the intent 

implied by the Header.  A refused Header is simply resubmitted as 

soon as possible by the rejected computer.  This assumption implies 

that a Header is only refused because it is premature or out of 

phase.  To guarantee that this can in fact be the only reason for 

refusal, the data paths through the multi-computer system are rigid. 

That is, even if no data transfer is needed, say, as the result of 

a perfect cancellation, the cancellation computer must send a Header 

describing that zero block and the zero block itself.  To guarantee 

that no block comes too late, it is required that all blocks are 

accounted for in each program MTI cycle before the program may 

proceed to the next cycle. 

20 
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The rigid sequence requirements of the computer coordination 

scheme are only between MTI program cycles.  Consider, for example, 

the reconstruction of the F(W leakers from the cancellation computer. 

At the start of each cycle, the program makes a list of the cancellation 

computers.  As the C.A"s respond, they are deleted from the list, 

thereby enabling any response sequence to occur.  Tf one is heard 

from but is not in the list, it is assumed that that Header is 

indeed from a lepitimate computer, but that it is ahead of schedule. 

The negative Acknowledge of the deader is interpreted as described 

above and that CAM keeps trying until it is successful. 

The normal state of all programs which have either finished 

their MTI cycle or have finished with their input data area is to 

listen for headers.  This condition can be used to effect an MTI 

system reset.  A Reset i'eader has been defined to serve this purpose. 

The restarting of the PTM causes the ^eset Header to be sent to all 

computers and thus initialize the '"TI sequence. 

2.2. ?.  The MCA Bus 

The functional behavior of the Data General Multiprocessor 

Communications Adapter (MCA) Data Bus is an integral part of the 

logic used to coordinate the inter computer transfers.  Tn effect it 

allows for virtual ignorance of the condition of the computer 

intended as the destination for an information transfer.  In fact, 

several machines may be stacked up waiting for access to one computer 

23 



while that computer is busy without causing any difficulties.  This 

description, then, is necessary for one to comprehend the nropiran lo°:'.c 

of this multi-computer software. 

The MCA bus consists of data, address, control and timing paths. 

These are connected to the T'C.A transmitter and receiver controllers 

in each computer.  The controller in each computer is given a unique 

four bit address by a positioning of lumper wires.  Timing for the 

entire bus is supplied by the controller of one comnuter.  This 

computer is chosen by necessity to be at one end of the bus; the 

computer at the other end of the bus is used to indicate that a bus 

clock cycle may be completed and all computers hive been attended. 

The controllers each contain typical block transfer logic; that 

is, a register containing a pointer to a specific core location, a 

word transfer count register, a data register and a status register. 

To begin a data transfer, the MCA controller pointer and count 

registers are set by the computer program and the controller is 

activated.  The transmitter controller steals a computer cycle to 

acquire data for the data register.  The next bus clock cycle 

(originating from the "right end" controller), which arrives at the 

transmitter and for which the bus status is not busy, causes the 

data and the transmitter and destination addresses to be placed on 

the bus.  This action also sets the bus busy condition for the 

duration of this clock cycle, preventing other transmitters from 

using the clock cycle. 

24 



The clock, control signals, data, transmitter and destination 

travel down the bus until the end is reached.  <"iri reaching the end 

of the bus, the ''return" control signal is set, and the receivers 

respond as it reaches them.  If these signals are intercepted by a 

receiver controller that is unlocked, active and has an address that 

ratches the destination, the data word is accepted and an echo is 

1 sent back" to the transmitter before the clock cycle closes the 

bus.  This echo is used by the transmitter to update its word count 

and address pointer. 

If the receiver is not active, locked to another transmitter 

or powered down, the 'echo" line is not set. 

The overall behavior of this bus is such that a program can 

initiate a transmitter block transfer and then proceed, even if the 

intended receiver is busy.  The transmission will occur whenever the 

receiver becomes "unbusy"' and active.  Further, a receiver can be 

turned on at will by the program, regardless of whether a transfer 

has been already requested by a transmitter.  The effective use of 

this bus by the MTI software for inter computer transfers and 

computer program phasing is a matter of intelligent software acceptance 

or rejection of data. 

2.2.3 Data Communication Structure 

A computer ready to transmit data to another computer proceeds 

as shown in Figure 8.  The 16 word Header Block described in Appendix III 

25 



TRANSMIT 
HEADER BLOCK 

TO SELECTED 
MACHINE 

CLEAR MCA 
RECEIVER 

SET UP RECEIVE 
FOR ACKNOWLEDGE 

BLOCK 

READ IN PRESENT 
CONTENTS OF 
TRANSMITTER 

ADDRESS COUNTER 

READ IN PRESENT 
CONTENTS OF 
TRANSMITTER 

WORD COUNTER 

READ IN 
TRANSMITTER 

STATUS 

n 
in 

10 

HALT 

CLEAR  MCA 
TRANSMITTER 

READ IN PRESENT 
CONTENTS OF 

RECEIVER 
ADDRESS COUNTER 

READ IN PRESENT 
CONTENTS OF 

RECEIVER 
WORD COUNTER 

CLEAR MCA 
TRANSMITTER 

READ IN 
RECEIVER STATUS 

Figure      8      GENERAL HEADER TRANSMISSION , ACKNOWLEDGE RECEPTION 
AND   DATA TRANSMISSION 

26 



TRANSMIT DATA 
TO SAME SELECTED 

MACHINE 

.ALTERNATIVE 
LOGIC :- 
INTERRUPT 
RESPONSE   TO 
MCA TRANSMITTER 

READ IN PRESENT 
CONTENTS OF 
TRANSMITTER 

ADDRESS COUNTER 

READ IN  PRESENT 
CONTENTS OF 
TRANSMITTER 

WORD COUNTER 

READ IN 
TRANSMITTER 

STATUS 

CLEAR MCA 
TRANSMITTER 

NO 

HALT 

YES 

CLEAR MCA 
TRANSMITTER 

CONTINUE 
PROCESSING 

Figure      8      GENERAL  HEADER TRANSMISSION , ACKNOWLEDGE RECEPTION 
AND  DATA  TRANSMISSION - 2 

27 



is prepared and a block transfer to the destination is initiated on 

the bus.  At this point the program demands a successful hardware 

completion of that transfer and a coherent response by the software 

in the other machine.  The program must not proceed beyond this 

stage if the transfer fails.  The demonstration version program simply 

halts if conditions indicate a hopeless outcome.  The operational 

programs would instead revert to waiting for a header if all else 

fails in the hope that a reset header will come along to restart the 

process. 

*s soon as the two computers establish a Header-Acknowledge con- 

tact that is acceptable, the access to this communication link is 

kept locked from all other computers.  The data transfer is accomplished 

during this time; and upon its successful completion, the transmitter 

signs off. 

A computer prepared to receive data from some other computer 

proceeds as shown in Figure 9.  Any inputs are checked for block type. 

Headers are the only acceptable transfers at this stage.  Given that 

a header has found its way into the receiver, the program must check 

a list of machines from which some response is expected.  As each 

machine responds, it may be deleted from the list.  One machine may 

be allowed to have multiple entries in the list to enable such occur- 

rences without complicating the check-off logic.  This list should 

be reset on each MTI cycle. 
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The acceptability or non-acceptability of a header is indicated 

by the acknowledge block.  Presumably a negative acknowledge means 

that the program may resume listening for any header.  A positive 

acknowledge means data will follow as described in the header. 

Header descriptions, however, are not allowed to exceed buffer sizes. 

2.3 Cancellation Method 

The digital representation of the FOV for communication between 

computers is in the form of a list of x, y coordinates.  This is the 

most compact data form for such transfers and minimizes the amount 

of time used.  For cancellation, however, sortin? of lists to final 

corresponding entries is very time consuming due to the multiple 

access required of each list entry.  In order to compare two pictures 

as is done to achieve cancellation, it is also time consuming if 

one must examine each picture resolution element in both pictures. 

In fact, for the picture represented by 1024 by 1024 nixels, there 

are 130,000 words to examine, if the picture elements are allotted 

1 bit each, that is, if one 16 bit computer word carries 16 pixels 

of information.  This representation is referred to as the sparse 

matrix picture. 

The sparse matrix picture does have considerable advantage when 

two pictures are to be compared, provided at least one picture is 

available in list form.  With one picture in list form, one can 

retrieve the specific 16 bit group of pixels containing the pixel of 

interest by a simple calculation relating pixel coordinates from the 

list to matrix coordinates in the array. 
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This technique will be called sparse matrix list processing. 

It effects a considerable savings in processing time. 

The cancellation process then is to accept two lists for com- 

parison.  The first list is converted to a sparse matrix.  The 

second is the check list to be cancelled. 

In order to avoid the requirement to store the complete sparse 

matrix presentation of the strip to be cancelled in any computer, we 

take advantage of the fact that the list data is y-ordered.  That is, 

as one scans down a list of coordinates, one encounters an ordinal 

sequence of x values until y changes.  The y changes are also ordinal, 

but vary less rapidly.  This fact is used by noting the value of y 

(but only when it changes) as compared to some arbitrary bound.  The 

sparse matrix up to that bound may be generated and retained while 

processing is then swapped to the other list involved in the com- 

parison.  This list is processed until the same bound is reached. 

The list swapping proceeds until the y bound corresponds to the end 

of the data for the strip.  The overall effect of swapping back and 

forth between the two lists appears effectively as a window or sub 

strip that steps down through the pixel matrix (figure 10). 

The bounds used to determine the matrix size which may exist in 

a computer at one time and the y extent of each list are tailored to 

match the binary form of the x, y coordinates.  Computation of 

matrix position from a list, then, degenerates to a masking and 
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indexing operation which can be done very efficiently by the computer. 

To summarize, first the sparse matrix is cleared.  The reference 

frame list is then converted to the bounded sparse matrix with a 

bit pattern that represents the sphere of influence of each "illuminated'- 

pixel.  In this version of the program the bit pattern includes the 

illuminated bit and all abutting pixels to prevent borderline leakers. 

These pixels are inclusive ored with any bits already set in the sparse 

matrix.  On reaching the bound, the frame to be cancelled is used tn 

generate the coordinates of the illuminated pixel in the same sparse 

matrix. Anding this single bit pattern with the sparse matrix entry 

then enables a decision of whether or not to declare the x, y noint 

in hand a leaker. 

When the y bound in this list is reached, the next bound is 

selected, and processing again transfers to the reference list after 

first clearing the matrix.  When the final bound is reached, the 

cancellation process is complete for the frame at hand and the leakers 

may be passed along to the next computer. 

2.4 Track Initiation 

A track is initiated by noting linear or near linear motion nf 

an illuminated spot on three successive frames of leakers. We note 

that the motion is best determined by using the first and last 

frames to compute the position on the middle frame.  The position 

v^r 
error is —-.— where o    is the positioning error within one frame, 

nAt        r 
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At the spacing between frames, and n the number of frames spanned by 

the estimate.  Using the end frames has the very interesting additional 

feature that all spot pairings have an observable coordinate on the 

middle frame, thereby avoiding complicated tests.  This approach to 

comparison is based on an interpolation and not an extrapolation 

and thereby avoids error growth. 

This method for comparison is similar to that used for cancella- 

tion, that is, the sparse matrix method of list processing.  The 

primary difference is that the entire sparse matrix is generated. 

However, to accommodate possible observation errors the matrix is 

"defocused." The defocusing is achieved by ignoring the two least 

significant bits in each coordinate.  The central frame list of 

leakers are converted to the defocused sparse matrix in much the 

same manner as the star field was for cancellation.  The combinations 

of 1st and 3rd frame pairs are then converted to sparse matrix co- 

ordinates for anding with the sparse matrix entry.  A comparison 

gives the potential track list.  The track list is then appropriately 

displayed on a monitor and the 1st, 3rd points track vector and the 

frame identification will be sent to the site computer for verification 

with a file of resident space objects (RSO's). 
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3.0 CO"PIJTEP PPOGPAM DISTRIBUTION 

This section describes the technique used to brinp the MTI soft- 

ware up from a cold start.  It is assumed that one can use the standard 

Data General Corporation Real Time Disk Operating System (PDOS) and 

that both PDOS and the MTI software reside on the primary fixed head 

disc.  The general approach is to turn on all computers with a so- 

called rim loader program running.  In this case the rim loader is 

a two instruction nachine language program that is either manually 

keyed into the computer or loaded in a shorter keying sequence with 

computers which have the hardware "Automatic Program Load" option. 

The rim loader causes each computer to expect a specific program code 

sequence over the MCA bus. 

There is an RDOS procedure which also resides on the disc, that 

causes each T'TI program to be sent to a prearranged computer.  The 

programs automatically begin execution when they arrive in each machire. 

The final step is to "leave" PDOS and enter the MTI program PIM which 

takes its place in the main computer. 

In the operational version of the PIM (and other programs), a 

brief question, answer and assignment sequence between the programs 

precedes the actual MTI program execution.  This conversation deter- 

mines which programs are in which machines and informs all programs 

of the running configuration.  This polling operation is for quick 

replacement of faulty computers without requiring programmers to change 
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coding.  The polling operation is not in the demonstration program 

due to ongoing hardware changes by Data General Corporation. 

3.1 Mil System Startup 

The MCA is used to send programs to all the computers, as well 

as to transfer the data once the programs have begun execution.  Xn 

the machine which will have the PIM function, the Teal Time Disk 

Operating System (PDOS) is loaded via the channel start option.  It 

then has the capability, via the Command Line interpreter (CLI) in- 

struction MCABOOT, to send the save files of the DIM, CAM, TPKP% 

and display RECM programs to seven selected computers.  Those com- 

puters must be started at location 376, where location 376 contains 

the instruction NIOS 7 (send a start pulse to MCA receive Channel 7) 

and where location 377 contains the instruction W  377 (jump in 

place).  The sending computer, the PIM, will be given the following 

series of instructions: 

MCABOOT MCAT:9 DDIMI2A.SV/S 

MCABOOT MCAT:2 DCAM3PA.SV/S 

MCABOOT MCAT:A  DCAM3RA.SV/S 

MCABOOT MCAT:3 DCAM3RA.SV/S 

MCABOOT MCAT:6 DCAM3RA.SV/S 

MCABOOT MCAT:8 TPKIN15A.SV/S 

MCABOOT MCAT:5 DRECM18A.SV/S 

This will accomplish transmitting via the MCA bus the save file 

(filename.SV) named to the nachine with the MCA address specified 
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(MCAT: address), provided that machine is listening (i.e., set up 

with the 2 instructions at locations 376 and 377).  Once a machine 

has received its program from the PIM, control is passed to its 

starting address and execution begins. 

3.2 VTI System Initialization 

Once certain variables have been initialized in the DIM, CAM, 

TRKIN, and display RECM programs, they set up to receive via the 

*fCA bus a 16 word header.  Then all the machines remain in a ready 

state until the PIM sends a reset header and begins its data transfer. 

The program returns to this ready state whenever a machine has no 

other function than 1) to listen for any machine sending it a header 

or acknowledge block, or 2) to listen for a data block from a specific 

machine to which it is locked.  By using the interrupt system, a 

program can be ready to accept a header, acknowledge or data block 

while processing data, thereby reducing the amount of time spent in 

a pure ready state to a minimal amount.  This version of the program 

(demonstration version) uses this approach only in the track 

initiation computer (TRKIN) for some limited input types.  It is 

expected that an operational version will make more extensive use 

of the interrupt system.  Some of the more obvious changes have been 

noted elsewhere in this document. 

The PIM machine begins its execution by the command DPIM25A 

(carrige return)  being typed on the console.  The save file DPIM?5A 

i>FHI25A is the current filename of the riH program. This coulu vary. 
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is then loaded into memory as PDOS is released.  It first sends out 

reset headers to all machines except the display RECK, and then it 

begins to input data from the paper tape reader and send that data 

in unsorted form to the DIM and in sorted form to the CA^s.  Pro- 

cessing continues as long as there is data being input to or cycling 

through the PIM. 

3.3 Polling 

Polling is a function which has been coded and will be added to 

the programs once the transmitter time out function is restored to 

each MCA board.  Transmitter timeout is currently undergoing modi- 

fication by Data General Corporation.  Polling will enable all com- 

puters in the system, except for the controlling machine and any 

other machines with hardware limitations, to be loaded with either 

the DIM, CAM, TRKIN or display WECH programs.  Each program will 

remain in a dormant ready state until the PIM sends it a polling 

reset header. 

The PIM will start at the lowest available MCA address in the 

system and transmit a polling reset header to that machine at the 

same time setting itself up to receive a ready acknowledge block. 

Once it has successfully transmitted its polling reset header and 

received the acknowledge block, it will determine from the acknowledge 

block the type of function that machine's program has.  The PIM then 
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will check its assignment list; if that function has already been 

assigned a machine address, it will send a negative reply to the 

machine with which it is currently communicating and then transmit 

a polling reset header to the machine with the next highest »*CA address. 

However, if that function has not been assigned a machine, the PIV 

will assign it and then transmit a polling reset header to thn 

machine with the next highest MCA address. 

Once the assignment list is full, i.e. 1 DII* function, h  CAM 

functions, 1 TRKT.N function, and 1 display PECM function, the PIM 

sends assignment reset headers to each machine in the assignment 

list so that each may update the MCA addresses of the machines with 

which it needs to communicate.  This polling function, therefore, 

allows all machines either to be operational or in a dormant ready 

state.  Should a hardware difficulty occur with one machine whereby 

it is cut off from the MCA bus, the PIM machine can be instructed, 

via the setting of key 1 or by an internal time check, to send 

polling reset headers and then assignment reset headers to the 

remaining machines, thus transferring the function of the machine 

which failed to another machine. 
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4.0 FUNCTIONAL DESCRIPTION OF PROGRAMS AND SUBFOUTINES 

This section offers a detailed description of the function and 

usage of each program and subroutine used in the ^TI processor.  The 

following general note is applicable to the detailed descriptions of 

all main programs. 

during the initialization/reset logic, following the clear MCA 

transmitter and clear MCA receiver instructions, tests are made as 

to whether the busy and done flags for the functions are immediately 

set to zero.  If they are not, the program will halt.  "Tiis indicates 

a probable hardware failure with the MCA, and it is recommended that 

diagnostics are run. 

4.1 PPf 

4.1.1 Function 

The function is to take in data from the input device, currently 

the paper tape reader, sort it, and pass it to the 4 CAMS.  The PIM 

also passes the unsorted input data to the DIM and the display P^C". 

4.1.2 Usage 

(a) Calling sequence 

When RDOS is operational in the computer to be used for the 

PIM function, the name of the current PIM save file is typed 

on the console.  This passes control from RDOS to the PIM 

program. 

(b) Input 
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The input is currently a paper tape, where the order of the 

data is upper byte of X, lower byte of X, upper byte of 

amplitude and Y, lower byte of Y. Null bytes separate the 

frames of data.  The beginning of a frame is sensed when 

2 bytes with all bits set are read; the end of a frame is 

sensed when 10 null bytes in a row are read.  Up to 5,000 

X, Y pairs may be read into one frame.  The data must be in 

order according to Y. 

(c) Output 

o All of the unsorted input data is sent to the DIM and 

display PECM via subroutine SENDP. 

o All the coordinate pairs where Y<256 are sent to the 1st 

CAM via subroutine PCSRT. 

o All the coordinate pairs where 256<f<512 are sent to the 

2nd CAM via subroutine PCSPT. 

o All the coordinate pairs where 512^Y<768 are sent to the 

3rd CA" via subroutine PCSRT. 

o All the coordinate pairs where 768<Y<1024 are sent to the 

4th CAM via subroutine PCSRT. 

(d) Error messages - none 

(e) Subroutines used: 

o SENDP - internal to PIM 

o PCSPT - internal to PIM 
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o TFNSV2 - external to PIM 

o r'CVSVl - external to PIM 

4.2 SENDP (Subroutine of PIM) 

4.2.1 Function 

SENDP creates the header block describing the current frare of 

PIM data, sends that header block to the machine whose MCA address 

is specified, and when that transmission is successful, sends the 

current frame of PIM data to that same machine. 

4.2.2 Usage 

(a) Calling sequence 

LDA 2, MCA address 

JSR SENDP 

Accumulator 2 (A-C2) must contain the MCA address of the 

machine to which the PIM data is to be sent. 

(b) Input 

The input is the MCA address in AC2 to which the header and 

data blocks are to be sent, the PIM data and the word count 

and frame Jl  of the PIM data. 

(c) Output 

The subroutine transmits the header and data blocks to the 

requested machine, but does not alter any data or returr any 

data or return any new values to the PIM. 
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(d) Error messages - none 

(e) Subroutine used: 

o  TPNSV2 - external  to PIM 

4.3 PCSPT  (Subroutine  of PPQ 

4.3.1 Function 

The function is to sort data into a maximum of 4 groups, based 

on the Y value of each v, Y pair, and to send these l<   groups to the 

4 CAM machines.  Sorting is done by starting with the 256th word 

in the PIM data block (the Y value of the 128th X., Y pair) and 

comparing it to the bound value 256.  If Y<?.56, advance another 256 

locations and test again. If Yj>256, back up 2 locations and test 

again.  Once Y becomes less than 256, send this section of the data 

to the first CAM.  Then, setting a new base address to the (last 

location sent +1), continue the sort in the same manner, sending all 

the coordinate pairs where 256£Y<512 to the second CAM, where 512<^ 

Y<76« to the third CAM, and where 768<Y<1024 to the fourth GAM. 

If the data is exhausted before all 4 CAMS have been accessed, 

PCSTT sends zero words to the CAMS for which there is no data. 

4.3.2 Usage 

(a) Calling sequence 

LDA 1, Positive * of words to be sorted 

LDA 2, Base address of PIM data 

JSP. PCSRT 
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(b) Input 

The input is the positive word count of the PIM data, the 

base address of the PIM d.^ta, and the PIV data itself. 

(c) Output 

The subroutine transmits a header to each CAM describin• 

the data to be sent and waits for a ready acknowledge block 

from the CAM.  If the header is acceptable, it transmits 

the sorted data block.  Tf the haader is not acceptable, it 

transmits the header apain. 

(d) Error messages indicated by a halt: 

o Ready Acknowledge From Wrong Machine 

After the header describing the sorted data has been sent 

to a particular CAM, the subroutine listens for a ready 

acknowledge block.  When it receives such a block, but 

it is from a different CAM than the one to which it iust 

sent the header block, the propran hplts. 

o Correct Machine - Wrong Type of Code 

^s described above, the ?P' listens for a ready acknow- 

ledge block after it transmits a header to a. CAM. ifaen 

it receives the acknowledge block, if it is from the 

correct CAM but it is not a ready acknowledge block due 

to its type code, the program halts. 
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(e) Subroutines used: 

o TRNSV2 - external to PIM 

o RCVSV1 - external to PP* 

4.4 TPNSV2 (General Subroutine) 

4.4.1 Function 

The function is to read in the present contents of the MCA 

transmitter address counter, word counter, and status, and to test 

for transmitter time out and transmitter count not done. 

If the transmitter has timed out, the MCA transmitter is cleared 

and control is passed to the special return address so that the 

transmission may be repeated. 

If the transmitter count is not done, TPNSV2 tests to see if the 

block just sent was a header, and if so, if only 5 words were trans- 

mitted.  Under this condition, processing continues, as this indicates 

that the receiving machine was listening for a ready acknowledge 

block rather than a header. 

4.4.2 Usage 

(a) Calling sequence 

LDA 1, zero if data or acknowledge block was just sent, 

one if header block was just sent 

LDA 2, address to which to return if retransmission is 

necessary 

JSR TRNSV 
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Note:  The general calling name is the same as subroutine 

TRNSV1.  The file names on the disc differ. 

(b) Input 

The input is the header or data/ready indicator passed via 

accumulator 1 and the special return address passed via 

accumulator 2. 

(c) Output 

No data values are affected, but the address to which control 

is passed is variable. 

(d) Error messages indicated by a halt: 

o Transmitter Count Not Done on Data or Acknowledge 

When the transmitter count done bit is not set, and the 

indicator passed via accumulator 1 indicates that the 

transmission was of data or a ready block, then the program 

halts. 

o Take Present Contents of Word Counter 

Add to +11 

If result = 0, then this was case where 5 words of a 16 

word header were accepted 

If result f  0, then this is a legitimate transmit count 

no t done 

(e) Subroutines used - none 
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4.5 TRNSV1 (General Subroutine) 

4.5.1 Function 

TRNSVl's function Is to read in the present contents of the MCA 

transmitter address counter, word counter, and status, and to test 

for transmitter time out and transmitter count not done. 

If the transmitter has timed out, the >TCA transmitter is cleared 

and control is passed to the special return address so that the 

transmitter may be repeated. 

If the transmitter count is not done, the program halts. 

4.5.2 Usage 

(a) Calling sequence 

LDA 2, address to which to return if retransmission is 

necessary 

JSR TRNSV 

Note: The general calling name is the same as subroutine 

TPNSV2.  The file nanes on the disc differ. 

(b) Input 

The input is the special return address for retransmission 

passed via accumulator 2. 

(c) Output 

No data values are affected, but the address to which control 

is passed is variable. 
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(d) Error message indicated by a halt: 

o XMTP Count Not Done 

The transmitter did not send out all its words before the 

receiver stopped listening.  The present contents of 

the MCA transmitter word counter shows the negative 

number of words still to be transmitted. 

(e) Subroutines used - none 

4.6 BCVSV1 (General Subroutine) 

4.6.1 Function 

RCVSVl's   function is  to  read in  the present  contents  of  the 

MCA receiver address  counter,  word counter,  and status,   and to  test 

for receiver  time out  and  receiver  count not  done. 

If the receiver has timed out or if the receiver count is not 

done, the program halts. 

4.6.2 Usage 

(a) Calling sequence 

JSR PCVSV 

Note:  The general calling name is RCVSV.  The file names 

on the disc have the prefix RCVSV1. 

(b) Input - none 

(c) Output 

No data values are affected. 
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(d) Error messages indicated by a halt: 

o RCVR Time Out 

This indicates that a block transfer is in progress, but 

that no data has been received for 10 billiseconds.  When 

the receiver time out bit is set, suspicious behavior is 

indicated, as it cannot be set by normal termination such 

as transmitter word count overflow. 

o RCVP Count Not Done 

The receiver did not receive all the words expected by 

its word counter.  The present contents of the MCA 

receiver word counter show the negative number of words 

still to be received. 

(e) Subroutines used - none 

4.7 DP' 

4.7.1 Function 

The DIM's function is to receive data from the PTM, to sort it 

into a maximum of 4 groups, based on the Y value of each X, Y pair, 

and to send these 4 groups to the 4 CAM machines.  Sorting is done 

by examining each X, Y pair in order, eliminating all X, Y pairs 

where Y's amplitude (bits 0-3) is less than the amplitude read in 

via the keys.  The boundaries of Y's value for each CAM are described 

in c below.  If the data is exhausted before all 4 CAMs have been 

accessed, the DIM sends zero words to the CAMs for which there is no 

data. 



4.7.2 Usage 

(a) Calling sequence 

The DIM program is sent to the proper machine via an MCABOOT 

•instruction from a machine in the system which has PJ)OS in 

an operational mode, usually the machine which later has 

the TIM function.  Control then nasses to the starting 

address of the DIM.  Certain variables are initialized, 

and the DIM is set up to receive, via MCA, its first header. 

It waits at this point until its MCA receive done flag is 

set. 

(b) Input 

The input, received via the MCA bus from the PIM, is 1) 

a header block describing the data and ?.) the data itself. 

Each frame contains data in X, Y order, where bits 0-3 of Y 

contain the amplitude.  The data must be in order according 

to Y. 

The input received via the keys on the computer is amplitude. 

It should appear in keys 8-11, with all other keys off.  It 

is read once for each frame, and it is tested against each 

X, Y pair in the frame. 

(c) Output 

o All the coordinate pairs where the amplitude is greater 

than or equal to the value in the keys and where Y<256 are 

sent to the 1st CAM. 
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o All the coordinate pairs where the amplitude is greater 

than or equal to the value in the keys and where 256<Y<512 

are sent to the 2nd CAT. 

o All the coordinate pairs where the amplitude is greater 

than or equal to the value in the keys and where 512<Y<7ft.° 

are sent to the 3rd CAM. 

o All the coordinate pairs where the amplitude is greater 

than or equal to the value in the keys and where 7f>n<Y<10?/. 

are sent to the 4th CAM. 

(d) Error messages indicated by a halt: 

o Not Data Code 

If PIM data was expected, but the 1st word in the block 

received was neither a header code nor a data code, the 

program will halt. 

o Odd #  of Words 

The word count representing the amount of PIM data is odd. 

This is not allowable, as all data should be in X, v two 

word groups. 

o Peady Acknowledge From Wrong Machine 

After sending out the header to a particular CAM, setting 

up to receive a ready acknowledge block, and having both 

those functions completed, it is found that the CA" to 

which the header was sent and the CAM which sent the ready 

block are not the same. 
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o Correct Machine - Wrong Type of Code 

This is a continuation of the above situation, where the 

correct CAM sent a block to the DIM, but it was not a ready 

acknowledge type block. 

(e) Subroutines used: 

o TFNSV2 - external to DIM 

o JICVSV1 - external to DIM 

4.8 CAM 

4.8.1 Function 

There are 4 CAMS in the system, each receiving sorted data from 

the PIM and the DIM.  Each CAM stores the DIM data in Table 2 and the 

PIM data in Table 1.  The star cancellation subroutine establishes 

a bit matrix from the X, Y coordinate pairs in Table 1; and then, for 

each X, Y coordinate pair in Table 2, it establishes a bit pattern 

and determines if that pattern exists at the corresponding address 

of the bit matrix.  If it does not, it stores that Table 2's X, Y 

coordinate pair in the leaker table.  Once all Table 2 data has 

been exhausted, the CAM program sends a header describing the 

leakers and the leaker data itself to both the display reconstruction 

mini (RECM) and the track initiation machine (TPKIN). 

4.8.2 Usage 

(a) Calling sequence 

The CAM Program is sent to the proper machines via an 
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MCABOOT instruction from a machine in the system which 

has RDOS in an operational mode, usually the machine which 

later has the PIM function.  Control then passes to the 

starting address of the CAM.  Certain variables are 

initialized, and the CAM is set up to receive, via MCA, 

its first header.  It waits at this point until its MC.4 

receive done flag is set. 

(b) Tnput 

The input received via the MCA bus is a header block des- 

cribing the DIvf data, the DIM data itself, a header block 

describing the PIM data, and the PIM data itself. 

(c) Output 

The output consists of the header describing the leaker data 

and the leaker data itself, which is sent via the *tL4 bus 

to the display RECM and TRKIN. 

(d) Error messages indicated by a halt: 

o Header Block Has Wrong Quadrant Indicator 

The quadrant indicator in the eighth word of the DT" 

header block does not equal the MCA address of this CAM. 

o Wrong Block Followed DIM Header 

The block received into the DIM data area does not contain 

the proper data code. 
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o Quadrant Indicator is Wrong 

Same as(d)l but for PIM header 

o Wrong Block Followed PIM Header 

Same as (d)2 but for PIM header 

o Not Header or Ready Block-Illegal 

When the CAM program transmits a header block to the 

track initiation machine, it sets up a receive for a 

ready block.  When the transmit and receive flags are 

both set, if the ready block contains neither a ready 

code nor a header code, the program halts, 

o "eady Reply From Wrong Machine 

When the condition described above exists, and the 

ready block is not from the track initiation machine, 

the program halts. 

(e)   Subroutines  used: 

o TPNSV1 - external to CAM 

o P.CVSV1 - external to CAM 

o CNCLS - external to CAM 

4.9 CNCLS (Subroutine of CAM) 

A.9.1 Function 

The star cancellation routine takes 2 data lists from the CAM, 

Table 1 which represents PIM data and Table 2 which represents DIM 
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data.     It establishes  a bit matrix  from  the  Y,  Y  coordinate pairs 

of Table  1  in  the  following manner:     XYAD = base  address of bit 

matrix +  (bits  11-15 of Y)•(64)  + bits  6-11 of X,  shifted right  4 

times.     At locations  XYAD,   XYAD + 64,   and XYAP + 128,   it  stores  a 

bit pattern,   based on  the  address  of  the bit pattern   table + bits 

12-15 of X.     For each  X,  Y  coordinate pair in Table  ?,  usinp  the 

same method it establishes  a bit pattern and determines  if  that 

pattern exists  at  the  corresponding VYAP of  the bit  mtrix.     Tf it 

does  not,   it  stores   that  Table  2's  X,   Y  coordinate pair in   the 

leaker  table. 

4.9.2  Usape 

(a) Calling sequence 

The CAM program will set the following values which are 

entry points of CNCLS: 

o TB1AD - the address of Table 1 data from the PIM 

o TB2AD - the address of Table 2 data from the DIM 

o CTTBl - the negative word count of Table 1 data 

o CTTB2 - the negative word count of Table 2 data 

The calling instruction is: 

JSR CNCLS 

(b) Input 

The input is the Table 1 data, its negative word count, the 

Table 2 data, and its negative word count. 
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(c) Output 

The output consists of the positive number of X, Y coordin- 

ate pairs of leakers (CTLKR), the leaker overflow variable 

(LKOVF), and the leaker data address (LK1). 

(d) F.rror message indicated by a halt: 

o Odd # of Words 

This error halt may occur in 3 places, indicating that 

either Table 1 data or Table 2 data has an odd number of 

words according to its counter.  Since data lists are 

expected to contain X, Y pairs for computation purposes, 

an odd number of words is an error. 

(e) Subroutines called: 

The only subroutines called are those internal to the 

routine which establish and store the bit patterns in the 

bit matrix. 

4.10 TPICIN 

4.10.1 Function 

The TPKIN program is set up to receive leaker data from all 4 

CAMS.  When it has received leaker data from all 4 CAMS, i.e., a frame, 

it listens for leakers from all 4 CAMS again.  When it has received 

3 frames, it uses relative frame 2 as the basis and determines if 

the average of a given set of coordinate pairs from relative frames 

1 and 3 matches a coordinate pair in relative frame 2, thus establishing 

a track. 
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When such a match occurs, the coordinate pairs fron frame 1 and 

frame 3 are stored in a track list, and after processing all points" 

for a piven 3 frames, this list is transmitted to the display Recon- 

struction Mini (display RECM). 

As a new frame is read in, the third frane is dropped, so that 

the new frame becomes frame 1, frame 1 becomes frame 2,   and frame 1 

becomes frame 3.  The tracking algorithm is repeated with the 

addition of each frame. 

4.10.2 Usage 

(a) Calling sequence 

The TPKIN program is sent to the proper machine via an 

MCABOOT instruction from a machine in the system which has 

^DOS in an operational mode, usually the machine which later 

has the PIM function.  Control then passes to the starting 

address of TPKIN.  Certain variables are initialized, and 

TRKIN is set up to receive, via the MCA bus, its first 

header.  It waits at this point until its MCA receive done 

flag is set. 

(b) Input 

The input received via the MCA bus consists of header 

blocks describing the leaker data and the actual leaker 

data from the A CAMS.  The track frame filling buffer is 

considered full when a header block and a data block of 
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leakers have been received from each of the 4 CAMS.  TMCIH 

will not accept another header from a CAM until all A CAMS 

have sent their data and the filling buffer has become 

frame 1. 

(c) Output 

The output to the display reconstruction mini (display 

RECM) consists of a header describing the track initiation 

data, the track initiation data itself which is compose'1, of 

X, Y coordinate pairs from frames 1 and 3, a header 

describing frame 2 data, and the entire block of frame ?. 

data itself. 

(d) Frror messages indicated by a halt: 

o This Is Not A Header 

The data just received in the reset header block is not 

a header, as indicated by its lack of a reset header 

code. 

o This Is Not A Reset Header 

Although the block just received in the reset header area 

is a header type, it is not a reset header. 

(e) Subroutines called: 

o INPTF - internal to TPKIN 

o BUMP - internal to TRKIN 

o INTSV - internal to TPKIN 
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o SOSHF - internal to TRKIN 

o SETHD - internal to TRKIN 

o SFTM - internal to TRKIN 

o CHCKM - internal to TRKIN 

o LSXYZ - axternal to TRKIN 

o TPNSV1 - external to TRKIN 

o PCVSVl - external to TRT.IN 

4.11 INPTF (Subroutine of TRKIN) 

4.11.1 Function 

IFPTF establishes the variables for the initialization of the 

filling buffer and sets up the MCA receive for the first header fron 

any one of the 4 CAMS. 

4.11.2 Usage 

(a) Calling sequence 

JSR  INPTF 

(b) Input 

None 

NOTF:     Throughout   the  description  of  TTCKIN  and  its  subroutines,   the 
filling buffer refers   to  the  F area  in  the  code;   frame  ] 
refers   to   the  X area  in  the   code;   frame   ?.   refers   to   the Y 
area  in  the  code;   and  frame  3  refers  to  the  Z area  in  the 
code. 
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(c) Output 

The CAM working list is established from the CAM accept- 

able list; the full indicator is cleared; the CAM counter 

is set to -4; the current header the current data pointers 

are established; and the MCA receiver is unlocked and the 

receiver turned on to listen for a header. 

(d) Error messages - none 

(e) Subroutines called - none 

4.12 BUMP (Subroutine of TURIN) 

4.12.1 Function 

BU"P clears the full indicator and rotates the data pointers, 

header pointers, and buffer counters when the filling buffer becomes 

full. 

4.12.2 Usage 

(a) Calling sequence 

JSR BUMP 

(b) Input - none 

(c) Output 

The variables named in 4.12.1 are updated. 

(d) Error messages - none 

(e) Subroutines called - none 
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4.13 INTSV (Subroutine of TPKIN) 

4.13.1 Function 

INTSV services the MCA receive interrupts.  Header input fror 

CAMS is done on an interrupt basis; the data input which follows 

the header is done within INTSV using flag tests rather than interrupts, 

All other MCA transmissions and receives done in TPKIN or its sub- 

routines are done using flag tests. 

INTSV reads in the present contents of the receiver word a^d^-ess, 

the present contents of the receiver word counter, and the receiver 

status.  After checking the status bits, it can follow one of three 

paths.  1) If the header block is a reset header, it sets the reset 

indicator, restores the accumulators, and returns to the location 

where the interrupt occurred. 2) If the header comes from a CAM in 

the CAM working list, an acceptable ready acknowledge is sent to 

the CAM and the leaker data is received.  That CAM is removed from 

the working list.  If there are more CAMS to send data for this 

frame, it unlocks the MCA receiver and sets up to receive another 

header.  It then restores the accumulators, enables interrupts, and 

returns.  If it has received headers and data from all the C^MS, 

then it sets the full accumulator, restores the accumulators and 

returns.  3) If the header does not come from a CAM in the workinp 

list, it sends back a not acceptable ready block to the machine 

which sent the header, unlocks the MCA receiver, and sets up to 
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receive another header.  It restores the accumulators, enables 

interrupts, and returns. 

A.13.2 Usage 

(a) Calling sequence 

During program initialization location 0 on the zero pape 

is cleared and location 1 on the zero page is set to the 

address of subroutine INTSV.  Whenever interrupts are 

enabled and an interrupt occurs, the present contents of 

the program counter is stored at location 0 on the zero 

page and control passes to the address in location 1 on 

the zero page. 

(b) Input 

The input consists of the contents of the current header 

block which triggers the interrupt. 

(c) Output 

Based on the contents of the current header block, the out- 

put could be a full header and data filling buffer, 

another addition to the header and data filling buffer, or 

nothing. 

(d) Error messages indicated by a halt: 

o Is Interrupt On MCA Receive? No 

This error occurs when the interrupt acknowledge shows 

the interrupt to be from some channel other than MCA 

receive. 
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o Receiver Time Out 

This indicates that a block transfer is in progress, but 

that no data has been received for 10 milliseconds.  'Then 

the receiver time out bit is set, suspicious behavior is 

indicated, as it cannot be set by normal termination, such 

as transmitter word count overflow. 

o Receiver Count Not Done 

The receiver did not receive all the words expected by 

its word counter.  The present contents of the MCA 

receiver word counter shows the negative number of words 

still to be received. 

o Is This A Header Block? No 

The only type of block which should have caused an 

interrupt is a header block. 

o Block Just Received Was Not Data Block 

After the MCA bus received a block of data which v/as 

expected to be a data block, its type code is not a data 

code. 

(e) Subroutines called: 

o TRNSV1 - external to INTSV and TPKIN 

o RCVSV1 - external to INTSV and TRKIN 

4.14  SQSHF (Subroutine of TRKIN) 
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4.14.1 Function 

SQSHF squashes in place the filling buffer's data from 4 CAMS 

into 1 list, eliminating unused locations and extra 2 word data 

code blocks.  It also establishes the value of CTRF, which is the 

total negative word count of the list. 

4.14.2 Usage 

(a) Calling sequence 

JS7' SQSHF 

(b) Input 

The input to SQSHF is a full data filling buffer and a 

zero value in CTRF. 

(c) Output 

A compressed data filling buffer and the variable CTRF con- 

taining the negative word count of the data is the output. 

(d) Error messages indicated by a halt: 

o # of Data Words Sensed In F Doesn't Agree With Sum of 

Header Counts 

This halt checks the word count in the data filling 

buffer by comparing a word by word count with the sum of 

the 4 word counts taken from the header filling buffer. 

(e) Subroutines called - none 

4.15 SETHD (Subroutine of TRKIN) 
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4.15.1 Function 

SETHD sets up the header describing the current frames 1, 2, 

and 3 which will be sent to the display Reconstruction Mini 

(display RECM). 

4.15.2 Usage 

(a) Calling sequence 

JSR SETHD 

(b) Input 

SETHD uses values contained in the header blocks describing 

all headers for frame 1 and for frame 3.  It also uses 

the variable CTRY, which is the negative word count of 

data in frame 2. 

(c) Output 

The output is a 16 word header block which describes the 

track data and frame 2 data which is to be sent to the 

display RECM.  An outline of this header's contents is 

contained in Appendix III. 

(d) Error messages - none 

(e) Subroutines called - none 

4.16 SETM (Subroutine of TRKIN) 

4.16.1 Function 

SETM sets up a bit matrix of 256 by 16 words from data in 
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relative frame 1.  By the time that this bit matrix is used, relative 

frame 1 will be relative frame 2. 

Each X, Y coordinate pair in relative frame 1 is used to 

establish a bit pattern in the bit matrix according to the following 

algorithm: 

YAD = Bits 4-11 of (Y*4) + base address of bit matrix 

BITX = Bits 12-15 of (Xv4) 

BTPAT = Contents of (base address of bit pattern table + BTTX) 

XYAD = YAD + [Bits 8-11 of (X*4) ]*16 

Then SETM inclusive ors the contents of XYAD with BTPAT and 

stores the result at XYAD. 

A.16.2 Usage 

(a) Calling sequence 

JSR SETM 

(b) Input 

SETM's  input is  relative  frame  1  data and its  negative word 

counter. 

(c) Output 

SETM's output is a 256 by 16 word bit matrix, established 

according to the data in relative frame 1. 

(d) Error message indicated by a halt: 

o Odd Counter For X Area Data 

Since all data is expected to be in X, Y coordinate pairs, 

an odd number of words indicates an error. 
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(e) Subroutines called - none 

4.17  CHCKM (Subroutine of TRKIN) 

4.17.1 Function 

CHCKM detects potential tracks by taking, the average of each X, 

Y coordinate pair in relative frame 1 with every X, Y coordinate 

pair in relative frame 3; and, after computing the appropriate bit 

matrix pattern and offset for this average coordinate pair, checks 

that bit matrix address for that pattern.  If a match exists, the X, 

Y coordinate pair from relative frame 1 and the X, Y coordinate pair 

from relative frame 3 are stored in the track list. 

The following algorithm is used: 

SUMY = (Y of frame 1 + Y of frame 3) *2 

MTXCT = Bits 4-11 of SUMY + base address of bit matrix 

SUMX = (X of frame 1 + X of frame 3)'H 

BITX = Bits 12-15 of SUMX 

BTPAT = contents of (base address of bit pattern table + BITX) 

XYAD = MTXCT + (Bits 8-11 of SUMX)*16 

Then CHCKM logical ands the contents of XYAD with BTPAT.  If 

this result is nonzero, the coordinate pairs are stored in the track 

list as described in the above paragraph. 

4.17.2 Usage 

(a) Calling sequence 

JSF CHCKM 
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(b) Input 

CHCKM's input consists of relative frame 1 data, relative 

frame 3 data, the negative word counters of both frames, 

and a 256 by 16 word bit matrix, representing the data in 

relative frame 2. 

(c) Output 

CHCKM's output is a list of potential track X, Y coordinate 

pairs from relative frames 1 and 3 and a negative word 

counter of the list's contents. 

(d) Error messages indicated by a halt: 

o TICTP Overflow 

The variable TICTR, which contains the negative word 

count of the data in the track list, has exceeded - in?A, 

the current limit to the track list. 

o Odd Counter For Z Area Data 

Since all data is expected to be in X, Y coordinate pairs , 

an odd number of words indicates an error. 

o Odd Counter For X Area Data 

See explanation above 

(e) Subroutines called - none 

4.IB LSXY7 (Subroutine of TRKIN) 

4.18.1 Function 
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When key 0 is set, program TPKIN calls LSXYZ to print out on 

the teletype the track data detected in subroutine CHC;?< and the 

accompanying relative frame 2 data.  If no track data was found for 

the 3 current frames, that message is printed. 

A.18.2 Usage 

(a) Calling sequence 

The keys   are  read by  TPKIN,   and  if key 0  is  set,   J?T> LSXY7 

(b) Input 

TRKIN passes to LSXYZ via zero page locations 50-53, the 

address of the track data, the address of relative frame 2 

data, the negative word counter of the track c*ata, and 

the negative word counter of the relative frame 2 data. 

(c) Output 

The output is a teletype listing of the octal values of the 

track data and relative frame 2 data. 

(d) Error messages indicated by a halt: 

o If Count Is Not Zero, It Must Be Negative 

This halt indicates the track data counter is in error. 

o This Indicates An Odd Y Count, Which Is Urong 

Since all data is expected to be in X, Y coordinate pairs, 

an odd number of words indicates an error. 

(e) Subroutines used: 

o LNOUT - internal to LSXYZ 
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This subroutine outputs a line of 58 ASCII characters to 

the teletype. 

o PCONV - internal to LSXYZ 

This subroutine converts a 16 bit word to octal ASCTI code. 

4.10 Display RECM 

4.19.1 Function 

The display RECT' program continuously receives header and data 

blocks from the PIM, the 4 CAMS, and TRKINJ and it continuously 

displays, depending on the key settings, the data sent by the PI1" 

representing the current input frame, the leakers sent from the 

CAMs representing the cancellation of the current frame against the 

previous frame, or the track data sent by TRKIN. 

In order to service done flags from both the >'CA receive and 

the display, a loop named FLAGS serves as the main reference in the 

program.  It checks for the done flag on the display to be set, and 

once it is, it checks for the done flag on the MCA receive.  If it 

is not set, control is passed to REDIS, where it is determined, 

based on counters and the keys, what will be displayed next. 

The keys' functions and priorities are as follows.  If either 

key 0 or key 1 is set, only track data is displayed.  Key 0 controls 

the display of relative frame 1, or X area, track data.  Key 1 con- 

trols the display of relative frame 3, or Z area, track data.  Each 

set of track data for which a key is set is displayed 50 times, 
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first frame 1 data, then frame 3 data, before the keys are read 

again. 

If neither key 0 nor key 1 is set, keys 2-fi are taken to be the 

number of times the PIM data will be displayed before control is 

passed to display the leaker data from the 4 CAMs the number of 

times indicated by keys 9-15.  Once this seauence is   completed, the 

keys are read again.  If no keys are set, the PP4 data is displayed 

once, and then the keys are read apain. 

The MCA receive service area keeps track of whether a header 

block or data block is expected next, and if a data block is ex- 

pected, the area knows which machine should be sending that block. Once 

a header is accepted from a machine the display PECM remains locked 

to that machine until the data block is received.  It unlocks its 

receiver only when listening for another header. 

A.19.2 Usage 

(a) Calling sequence 

The display RECM program is sent to the proper machine vip 

an MCABOOT instruction from a machine in the system which 

has RDOS in an operational mode, usually the machine which 

later has the PIM function.  Control then passes to the 

starting address of the display RECM.  Certain variables 

are initialized, and the display REC>f is set up to receive, 

via MCA, its first header.  It displays one zero point 

until it receives data. 
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(b) Input 

The input received via the MCA bus consists of header 

blocks and data blocks of a whole frame's data from the 

PPI, leaker data from the 4 CAMs, and track data from TPKTN. 

The input received via the keys directs the program and 

establishes counters. 

(c) Output 

The output is the X, Y display of track data, or frame data 

and/or leaker data. 

(d) Error messages indicated by a halt: 

o Count should always be even 

This refers to the count of the PIM data. Since all data 

is expected to be in X, Y coordinate pairs, an odd number 

of words indicates an error. 

o P.CVR Time Out 

This indicates that a block transfer is in progress, but 

that no data has been received for 10 milliseconds.  When 

the receiver time out bit is set, suspicious behavior is 

indicated, as it cannot be set by normal termination, 

such as transmitter word count overflow. 

o RCVR Count Not Done 

The receiver did not receive all the words expected by 

its word counter.  The present contents of the MCA receiver 

word counter shows the negative number of words still to be 

received. .,. 
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o Invalid MCA Code 

The machine which sent the current header block is not 

in the system. 

(e) Subroutines Used: 

o MEPGL - internal to dispaly RF.CM 

MEP.GL masks off either one or two low bits from the 10 

bit X and Y words and merges them into one 16-bit word 

where bits 0-7 = V and 8-15 = X.  "FPGL merpes the leaker 

data from the 4 CAMs. 

o MRGTI - internal to display RFCM 

MT?GTI merges either the relative frame 1 section of the 

track data or the relative frame 3 section of the track 

data, as described in MEP.GL above. 
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5.0 MTI DEMONSTRATION SOFTWARE OPERATING CHARACTERISTICS 

This section describes the testing which has been accomplished 

for the MTI software.  Since this program does not have access to 

real time inputs, the testing has been very limited.  Basically, a 

rough estimate of the actual runtime cycle has been obtained.  The 

programs (and machines) have been life tested to determine any 

problems which might occur for long operating periods.  Finally the 

detail of each process used to obtain numerical results has been 

verified. 

5.1 Reliability Test 

To test reliability of the MTI processor it was necessary to 

simulate some real time input, since no live inputs were available. 

The PIM program was modified to ignore the necessary input from 

the preprocessor.  In its place, a paper tape containing a simulated 

star field containing 5000 stars was loaded into the preprocessor 

data input area.  The PIM program was then allowed to go through its 

natural MTI cycle by-passing only the replenishing of that data area. 

The effect was to have the PIM "see" the same FOV repeatedly.  The 

remainder of the MTI process then proceeded as it normally would, 

except of course that cancellation was perfect. 

Because of the rigid data flow structure required for control, 

however, data blocks were passing through all of the normal paths 

for every MTI cycle.  For example data from the CAMS consisted of just 
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the header and the null data block.  However, this test was repre- 

sentative for the major blocks of about 10,000 words each.  Since this 

program was a test version, there was an additional large data transfer 

from the PIM to the display RECM. 

Every known abnormal data transfer outcome was blocked by program 

halts.  Any one program halt will stop the entire MTI complex because 

of the computer complex control scheme (Section 2). 

The system was allowed to cycle in this manner for 200 hours 

before other requirements brought the test to a conclusion.  There 

were no failures.  The test MTI programs passed through an estimated 

2.5 million cycles.  Considering that the usable nighttime hours at 

a GEODSS sensor location will be on the order of 10, then one could 

expect that soft failure would occur less often than twice a month. 

The recovery from a soft error usually requires 2 minutes or less 

for the software in its present form.  This time can be shortened 

with minor modifications to cause the loss of less than 10 seconds. 

Hard failures in the multicomputer complex are of two basic 

types.  The first and easiest type to deal with is the failure of a 

minicomputer.   With the bus system, the faulty machine may be 

replaced while the software avoids using that machine.  This is 

possible using the present software and hardware to a limited extent. 

Lack of conformity and the existence of some critical components such 

as the PIM and DIM computers which are the only computers connected 

to the disc currently pose limits to this flexibility. 
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5.2 Timing Test 

Using the scheme described for reliability, a number of system 

cycles were visually counted within one minute.  Approximately 120 

total cycles were completed to give a 1/4 second cycle time.  Sub 

portions of the MTI process are faster.  The slowest portion of the 

program is cancellation which requires approximately .15 to .2 

seconds for 10,000 stars. Much of the delay experienced for this 

test is due to the display technique used and the extra data dis- 

tributed solely for display. 

5.3 Coding Integrity 

Each program operation was manually verified with abbreviated 

data sets taken at John Bryant State Park during the previous fiscal 

year.  This data was recorded with an early version of a MITRE 

digital preprocessor.  It contains a SIT tube with aopropriate 

sampling circuitry.  The FOV was ~1 degree and resolution was 

525 x 525 cells. The frames were taken at a rate of 30 per second. 

One series of four frames which contained the satellite PAGEOS 

passing through a star field were reduced with the MTI software and 

also by hand.  At each stage of the process, namely sorting, 

cancellation, and track initiation, all the correct answers were 

laboriously computed by hand from a printout of the recorded data. 

These answers were verified against lists generated by the *TT 

software.  (Temporary printout programs were installed along the MTI 
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process chain to obtain intermediate results.) Every data point was 

accounted for.  The program behaved exactly as requested.  Tracks 

were produced for PAGEOS.  Because the data was neither centroided 

nor reduced to one equivalent point for each point cluster resulting 

from bright objects, a myriad of tracks occurred at the PANTOS 

coordinates since each point pairing in the end point frames found 

a counterpart in the middle frame. 
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6.0 RECOMMENDATIONS 

Recommendations resulting from this programming work are in two 

classes:  1) Changes are required to convert the demonstration pro- 

gram into a usable operational MTI device.  2) Should this work result 

in an operational device, there are several changes which should be 

made to any "copies" built from scratch. 

6.1 Recommended Changes to Realize an Operational MTI Device 

6.1.1 PIM 

The PIM program logic to enable the input of real time data from 

the preprocessor has been coded but is not presently activated.  That 

is, code relating to the preprocessor has been reduced to "comment" 

form in assembly language.  Notations to this effect are present in 

the program listings. The paper tape input of data, and dummy 

cycling instructions to enable reliability testing should be removed. 

The PIM program currently sends the entire data set for each 

FOV to the display RECM for each MTI cycle.  This feature, although 

very useful for monitoring purposes, is not necessary and should be 

removed since it slows down MTI cycling. 

In operational MTI software the PIM will have to file data frames 

on the fixed head disc and inform the DIM of where each frame is 

filed.  It is envisioned that such filing would best be done by a 

scheme based on telescope pointing direction.  The transmission of 

filing information to the DIM already exists in skeleton form; that is, 
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the file coordinates are not given.  The header that precedes the 

data in the current system serves this purpose.  The data block 

which is sent to the DIM will of course be eliminated when the disc 

filing scheme is installed.  The telescope position will have to be 

obtained either from the site computer or directly from the mount 

at the GEODSS Experimental Test Site.  Presumably these coordinates 

will be made to match the exposure to the FOV. 

The PIM will also require bright star information from the site 

computer.  It is expected that frame coordinates of 5 bright stars 

for each frame will be needed.  These are for use in registration from 

frame to frame.  The code for these functions does not exist. 

6.1.2 DIM 

The DIM coding to keep the dossier of frames placed on the disc 

by the PIM and the logic to effect a retrieval of that data does 

not exist.  The scheme is envisioned as follows:  The "delayed" 

frame will have to be retrieved from the disc by the DIM according 

to the header description received from the PIM regarding the current 

frame.  The PIM will write the current frame onto a "Travelling Frame 

Buffer".  The Travelling Frame is achieved by allocating space on the 

disc for one frame in addition to that number needed to achieve the 

MTI scan pattern.  The DIM will know which frames have old data from 

a cross referenced list of frame file identifications and disc file 

pointers made up from headers received from the PIM.  The PIM storage 

and DIM retrieval disc areas will never overlap using this method. 
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6.1.3 CAMS 

The CAM program may stand as is until registration is required. 

The cancellation process can be used to remove misregistration of 

one frame with respect to another. Assuming that the only significant 

registration problems are translations, one can compute displacement 

in X and Y and adjust the computed sparse matrix positions for each 

point by the same amount.  The sparse matrix is described in the section 

on cancellation. 

6.1.4 TRKIN 

The track initiation outputs should be sent to the site computer 

for checking against RSO's in the vicinity or for designation of a 

track to gather more information. 

6.1.5 General 

All of these programs are scattered with real time traps due to 

the demonstration of feasibility nature of this effort.  These traps 

should be replaced by either error messages or a recovery to the 

reset mode.  The recovery to a reset simply means that halts indica- 

tive of illogical system behavior would necessarily require a system 

restart.  The natural program waiting place for a system restart is 

to clear all indications implying that the program has ever been used 

and then to wait for a new reset header.  This implies that a new 

poll will be taken and some other machine will probably be removed 

from the system. 
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6.2 Recommended Alternative Approaches 

6.2.1 Hardware 

This hardware system was acquired in two phases.  First, enough 

hardware was obtained to perform a minimal MTI role.  Software 

development hardware such as a line printer, magnetic tape recorder, 

etc. was acquired later.  One lesson became evident while the 

installation of the second shipment was in progress.  It is extremely 

desirable to have complete hardware modularity of critical items 

such as computers.  That is, the system should be made invulnerable 

to the failure of any one computer.  Except for those computers with 

disc interface or MTI system I/O devices, that is currently true. 

The expenditure of additional funds to upgrade those elements 

without disc connections and MTI system I/O or to add more core 

at this time is clearly not necessary for this particular system due 

to its proven performance.  However, in the future, field installa- 

tions would benefit from considerations to achieve complete computing 

element interchangeability.  It should be noted that once this 

interchangeability  is achieved, software may be used to rearrange 

the element roles without physical intervention. 

A further hardware design change which seems necessary, perhaps 

even for this system, would be the development of a simple technique 

for physically removing computers from the MCA bus and leaving the 

system operational. 
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Finally the hardware interconnection scheme, that is, push on 

connectors, should be replaced by a positive holding scheme.  Con- 

nectors should be replaced by those which can be physically locked. 

The MCA bus cable length should also be shortened in order to 

achieve a 500 kHz word transfer bandwidth. 

6.2.2  Software 

The acknowledge block is currently of a different block length 

than the header block.  These should be made to be identical length, 

This minor adjustment will simplify some of the program logic. 
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7.0  SUMMARY AND CONCLUSIONS 

In summary, a commercially available collection of inter- 

connected minicomputers was obtained for use as a parallel processor. 

By using software, the system of computers was configured to serve 

as an MTI processor with the potential of operation in real time. 

The snapshot MTI algorithms required to detect satellite motion in 

a field of up to 5000 stars was implemented.  The implementation 

consists of frame-to-frame star cancellation, and a cancelled-frame 

to cancelled-frame target vector computation which eliminates single- 

frame false alarms.  The scheme has a real-time cycle of approximately 

1/4 to 1/3 second.  This software is designed to be expandable for 

larger star fields and for adaptation to use in real time. 

This work represented a very modest programming effort.  That is, 

active programming development including design actually took two 

individuals less than 6 months.  This was possible mainly through 

the modularity of this computer complex and the simplicity of inter 

computer conversation.  In addition, this system has proven extremely 

versatile for expansion and alteration.  For example, the programs 

were developed one at a time and their development sequence followed 

the path of the data through the MTI processor.  As each new sub- 

process was added, a new computer or bank of computers came into play. 

The interactions of programs at the various stages were minimal due 

to the coordination scheme employed.  This implies that the multi- 

85 



computer complex and basic software can become a flexible tool for 

any further development effort.  Any technique for MTI which relies 

on a series of cancelled star fields for its data base can be 

programmed for the single computer which receives the appropriate 

output.  For example, the sequence of cancelled frames from which 

track vectors are computed could instead be combined into one 

composite frame for the testing of1 "streak" detection alfiorithris. 

The matrix method of list processing used for this software also 

seems to have general utility in analyses wherein two pictures which 

have been reduced to lists are to be compared.  This advantage 

presumably will only apply for pictures which are 90% blank but have 

lists of more than 10 or so entries. 

The results of the multiprocessor aspect of this work indicate 

that the coordination of several computers to operate simultaneously 

in a real-time environment is not only feasible but enjoys several 

advantages over the single computer with massive capabilities. 

The risk involved in estimating the computer power needed to 

achieve any MTI scheme is greatly reduced.  For example, should one 

find insufficient computing capacity for the cancellation process, 

the field of view may be further subdivided and the job distributed 

to a few more inexpensive computers to overcome the shortcoming 

An underestimation of the requirements for a single larger machine, 

however, would mean that the entire machine would have to be 
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replaced.  If one overestimated the requirements, small machines 

could be removed, or reallocated to other roles. 

The results obtained with the MTI program itself point towards 

a high confidence in the computing ability of the Multi-minicomputer 

MTI system and its ability to handle real time problems at the 

GEODSS Experimental Test Site.  Furthermore, there is considerable 

flexibility available to adapt the MTI software to whatever unforeseen 

qualities real data might possess.  The question which remains is not 

whether the snapshot MTI approach is feasible but how well it will 

function in the vagaries of the real world environment. 
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APPENDIX I 

PPOGRAM LISTINGS 
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SO on?07 0?0016- LOA O.MMAXI 
11 00?1 0 OOOOIS- STA 0.CTB1 
1? 00?11 06011? NIOS PTR   I 
%f 00?!? 06361? JFDlNtSKPON PTR 
5u 00?I3 000777 JMP .-1 
J5 oo?iu 060S1P OIAS O.PTO 
36 00?15 10100J MOV 0.0. SZR 
%1 00?I6 0O0O35 IMP STORE 
it 00?17 125O0S MOV 1,1,SNR 
5« oo??o 00077? JMP REOIN 
HO 00??1 030O17- LOA S.UPLOW 
01 00??? 1SI00O MOV ?.?.S7k 
02 00??3 0O0OO7 JMP MMQLl 
HI 00??o 151010 INC ?,? 
HI) 0O??5 050017- STi ?,UPLO« 
US 00??6 101300 MQVS 0,0 
16 00??7 001ooo ST* 0,0,3 
U7 oo?30 000001 JMP  .»1 
OK oo?Ji 000761 JMP BEOIN 
dO Oo?3? 1SPOO0 KHOLISSUB ?,? 
so 0o?33 0SO017- STA 7.I.IPL0K 
51 oo?3o 031OOO LOA ?,0.3 
5? 00235 1130O0 •DO 0,? 
si oo?36 051ooo STI ?,0,3 
Su 00?37 000O01 IMP .•! 
SS oo?oo 175000 INC 3.3 
St 00P01 010015- ISZ CTR1 
S7 oo?o? OOOOO? JMP .•? 
5fl 00?o3 000O06 JMP EXCD1 
sa OOPOO 151005 MOV 2.7.SNR 

0 CAMS I. TRKIN, AND 

ATA TO BECMl 

T, »AIT 
T, 00 NOT SFNO THIS FRAME 
RfCMl.  SEND BESETS TO DIM « 

OCESSING FROM SCR»TCH 

ATA TO TMF OIM 

I SUBROUTINE TO READ IN IIP TO ?0,000 FBAMFS 
I FROM PTB - RETURNS NEGATIVE COUNTER IN ACO 

IF llPLOusO. STORE *0R0 IN BITS 0-7 
I IF IIPL0*=1. STORE MORO IN BITS B-15 
I IF NONIILBO, ALL NULLS ARE TAKEN TO 

BE LEADING FEED HOLES 
; IF N0NUL»1. MMEN 10 NULLS IN A ROW 

ABE OETECTFD. BEAD STOPS 

i STABT PAPER TAPF READER 

I BEAD IN wOPO PBOM PTR 
I IS IT A NULL MORD? 

I  NO 
I VES - HAS NON-NULL "ORO BEEN OETECTFD? 
I NO - CONTINuF READIKG 
; SHOULD »ORD BE STORED IN BITS 0-7 
,' OB BITS B-15 

I BITS 0-7 

; BITS B-15 
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00 
oi n 
o? 
OJ 
on 0 
05 
0(> 
07 
00 
00 0 
1 0 

II 
I? 
II 
1 0 
I* 
10 0 
17 0 
IP o 
IO o 
?o 
?1 
?? 
Jl 
?ll 
?' 
?t 
?7 
?« 
?« 
TO 

31 
3? o 

13 
>o 

lc 

n 
\b 
1° 
UO 
ul 0 
<•? 

KG 
SO 
<l 
E? 
S3 
511 0 
ss 0 
SO 0 
57 0 
SK 0 
SO 0 

07  0 
03U5 
0?uo 
0?U7 
0350 
o?Si 
1?5? 
0353 
«;«« 
1355 
0350 
0?*7 
0?00 
0?M 
030? 
0303 
O?0tt 
1?6S 
O?0h 
0567 
0370 
0371 
037? 
0?73 
0?7u 
0?7S 
0370 
0377 
0300 
0301 
030? 
0303 
030U 
0315 
0110 
0307 
0310 
0311 
0313 
oil 1 
ilia 
1315 

031O 
0317 
0330 
03?l 
03?? 
«?! 
03?0 
03?"= 
03?6 

03?7 
0330 
033! 
033? 
0333 
0330 
0335 

PJM 
010007- 
0007UU 
0O03I? 
000U37 
Ooo?l? 
OOOJI35 
l?500u 
oooao3 
l?5uon 
0 UU1 1 «• 

130005- 

0SH07- 
030017- 
151 00<1 
oooao7 
151U10 
05OH7. 
1nI 300 
0 a i u o o 
00OU1I 

0O07?l 

1S?uoi 
150017- 
031UOO 
113000 
1U0005 
001713 
osmoo 
OOOUOI 
175000 
0 100 I «=• 
000700 
OoO?l? 
OOOuoi 
0?001S- 
Iooooo 
0?o010- 
133000 
00?0?o- 
05UO?0- 
OSOOyo- 

03U034- 
030013. 
Ouiani 
030013. 
0 a 1 a 0 ? 

0?0037- 
001aos 
l?OOaO- 
001U0O 

O?00l3- 
0?U03U- 
0300U&- 
003000 
0O500O 
073106 
0o3o0s 

ISZ CTB 
.HP PEDIN 
NTOC PTO 
JMP C0NT1 

E*C01!NI0C   PTB 
HP   C0NT1 

STOPE:"«OV   1,1,SZB 
H • 3 
INC     1,1 
STA    l.MONIIL 
Ll»   ?,MS 
STA    3.CTR 
LOA   J.ijPin* 
*0V ?,?,S70 
!"P .MOL? 
INC 3.? 
STA ?,|/PLO« 
*OvS    0,0 
$11    0.0,1 
HP    .•! 
J«P    PFOIN 

«.H0L3lSUh    ?,? 
STA   ?,UPLO« 
LOA   ?,0.3 
A00   0,? 
CO"   ?,n,SNB 
Jip   BEOIN 
STA   ?,0,3 
.HP   ,»1 

INC   3,3 
ISZ   CTBl 
HP   PFDI" 

E»C03; JIOC   OTB 
JMP   COM! 

CUNT1IL0A   O.CTOi 
NET.    0,0 
LOA    1,MMA* 

AOO   i,n 
IIP JSiVEB 

SFNOBtSTA 3.SAVEP 
STA j.sviri 

1    C°E*TE THF WE4DFW PLOT* 
LOA S,.HEAOB 
LOA 0,PMMC» 
STA 0,1.1 
LOA O.PIMPT 
STA 0,?,1 
LOA O.EBMCT 
9TA 0,5.3 
LOA O.SCNCT 
SIA 0,0,3 

;   SENO THE HEADEB BLOCK 
TBl:   LOA 0,MIo 

LOA 1,.MFAOP 
LOA ?,SVXCA 
OOP- 0,»CA7 
OOA I,-CAT 
OOfS 2,"CAT 
S<PON "CAT 

FIOST TIME '/ON-NULL WOPO 
If OFTFTTfO 

I BESET MM I Cl'U^TFB 

I SH0U1.0 KOBO BE STOHtO IN "ITS 0- 
1 OB HITS P-IS 

I »ITS P-IS 

THIS COOE ALIOWS SKIPPING 177777 STAOT <n»l 
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oooe D 
01 00336 
o? n«n; 
03 00300 
OH 003O1 
05 
06 oo3a?' 
07 0O313' 
OB 003OO' 
o<i 003"5' 
10 00306' 
11 003O7' 
I? 00350' 
13 00351' 
lu 0035?' 
15 003*3' 
1<> O035U' 
17 00355' 
t» 00356' 
10 00357' 
?n  00360' 
?l 
?.? 
?3 
?0 00361' 
?5 
?b 0036?' 
?7 00363' 
?« 00360' 
?P 00365' 

00366' 
00367' 

3? 00370' 
33 00371' 
30 00372' 
3* 00373' 
36 0037O' 
37 00375' 
3P 00376' 
3<J 00377' 
00 OOoOO' 
ui ooooi ' 
o? ooao?' 
03 00O03' 
ua oOooo' 
0? 00405' 
uf P0006' 

0OU07' 
POO10' 

00 00411' 
50 OOUI?' 
51 onais' 
5? oooio' 
53 
50 000)5' 
55 
56 00016' 
57 00017' 
SR 
50 00o?0' 

000777 
1?65?0 
030035- 
O060O?. 

03O065- 
O?0O1>• 
163000 
0?UOI |. 
167000 
0300U6' 
065006 
065006 
073106 
063606 
000777 
1?6U00 
030036. 
006003. 
00?0?0. 

tf.lal IN0IC4TES HE»DEP JUST SENT 

104 
»no 
IDA 
ADD 

»C1«E TO ALLOW EDO 0 

? LFSS TO ALLOW FDR 

TRANSFER 

30 
11 

U7 
06 

05005?- 

02007?- 
0UO063- 
O3O056- 
020073- 
117000 
1O?oofl 
OO11O0 
17SU0O 
010063. 
000775 
0?005o- 
OOOO55. 
02OO6J. 
000063. 
10?U00 
0OO06U. 
176000 
167000 
10700" 
0O4136 
0*0053' 
030056' 
050057 
0200*1. 
11300O 
13?S33 
00?U6< 

021000 

030070 
163000 

JHP    .-1 
IilRZl   l.t 
LD*   2..TP1 
JSR    S.THNSV 
SEND THE DATA BLOC" 

LOA l."2 
O.PIMCT 
1.0 ! COUNT TS 2 
I..PT.M 
1.1 I ADDRESS TS 

LOA 2.SVMCA 
DOR O.HCAT 
DDA I.HCAT 
DOCS ?,MC»T 
S«PDN 1C»T 
•IMP .-1 
Sil* 1 ,1 
LOA 2..TR2 
JS» .I.TRNSV 
JMP aSAVFP 

SOOT ROUTINE WHICH SORTS PIP DATA «. SENDS IT TO THE 
AC1 CONTAINS POSITIVE • OF POINTS TO HE SORTED 
AC? CONTAINS RASF ADDRESS OE DATA 

PCSHTlSTA 3.SVSTN 
ZERO OUT TEST SFCTTON HE ROUNDS BLOCK 
LOA 0,»2u 

«C1=0 INDICATES DATA JUST SENT 

) 

sr 1 
LOA 
LDA 

ADD   0.3 

O.CTOI 
3.RN0RS 
O.PR 

su 
mc 

0,0 

0.0.3 
3.3 

IS?   CTOI 
.-3 
O.CA"AO 
O.C'MCT 
0 ,M0 

O.CTRT 
0,0 
O.ETNL 
3.3        I 
3.1 
2.1 ; 
1.« 1 
2.0TLAD 
3,°NDRS 

GENERATE •1 

J»P 
LDA 
ST. 
LOA 
STA 
S'JH 
STA 
»DC 
100 
»0D 
STA 
STA 
LDA 
5TA 3.5NOPP 

NE«Tl!LO« 0.T55 
AOO 0,?   ; PREPARE JF 

EN0TS!SUP7L« 1.2.SNC  ; END OE DATA? 
IMP St.NMOBE 

I YES 
GETY! LOA 0,0,2 

I RET Y S'J» JF 
LDA 3.YM4SK 
•NO 3,0 

I STRIP u HIGH °ITS FRO" Y 
LOA S.3.P.NDPR  I GET HOUND SUP I 

LOCMION   OF AC1   CO»lT»INS   FINAL 
THIS   D»T»   SFT,   00   < 

1    AC2    CONTAINS    RASE    ADDRESS    OF    riATA,    OR    JO 

I   SET   IsO 
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07 

1 i 
I ? 
' » 
1 L 
|<t 
I* 
17 
I o 

l« 
?o   0 
?i 
?? 
?i 
?u o 
?s o 
?•. n 
i>7 o 
?•  n 

in   n 

H   .1 
i?   o 
H 
J« 
1^ 
If. 
17 

OP 
"«?1 
on?? 
on?? 
AU?jj 

0'J?S 
ou?,. 
0<l?7 
nuln 
nail 
naif 
Od33 
ou lu 
OJ3S 
ou3h 
ou37 
oauo 

nuu? 
nuu3 
:'  - d .j 

ouu* 
num. 

n<ju7 
ou«,r 

o.JS? 
nuSl 
oasa 
l^( 
ous*. 
ou%7 
ou>.o 

u7 0 

OOilAii 

ooyfe* 
OflUM. 

10U*>7 
nod7n 
oou7l 
OO a 7? 
00d73 
0U7U 

uo r.rtu7s 
SO 00U7(, 
'1 0 0 'J 7 7 
«? no<ioo 
•-3 0OS01 
SU 0050? 
S« 00*03 
c* oosou 
«i7 00«05 
t ft AOCOfr 
(.0 ooco7 

npi>" 
If'Sl! 
0 01 u n 'i 
ntuohi- 
171000 
0007>.<. 
10?1?0 
1 11001 
0?innn 
0 s il 0 71 • 
03U070- 
Ihluoo 
01U071 - 
1»-?S33 
0OO77O 
03<J"S7- 
osi JJI 
OS.0OA.7- 
0? gn^. 
OaSul 0 
1ipuoo 
l^iuoo 
oil«30 

fildGlU- 
0?0012- 
0U1oni 
i s o u i o 
npnij4- 
1 u 1 0 1 0 
I 01 1 " 
0101aS- 

OSnOfe*.- 

O?ool7- 
0 a l u o s 
0?OOuO- 

o??oss- 
OU1UO7 

O?001 |i 
o?t)0 1«. 
01?0SS 
Ofc?Onk 
Ofct-OO* 
073|O«. 

0»-0?07 
opooos 
0?U137 
0h?007 
OhSI07 
1».3*.OA, 

000777 
l?*S.?0 
Oloila 
oPhOy? 
0*.3">"7 

SUF7L« 1.0, SNC  I IS THE y v IIUF WITHIN THE ROONOS? 
IMP SHQPT 

! LOA 3,TRh 
AOD 3,2 
JMP ENOTS 

rnoc7L o.o 
II" o,p 
LOA 0,",? 

t NP - RACK UP 
! AD" ?Sf, 
I TO JF 
I 1N0 1.10° RACK 
I CENEPATE -3 
RACK UP 1  V VALUF 
I r.e T V 

LOA 
ANO 
LOA 

3.SAVF1 
1 , VMA S* 
3.0 
3.SAVES 

I STOIP OFF (I "TCH PITS (IF V 

SJPZL» 3.0,SNC 
IMP SMHPT   : K 

3.9NOPS 
?.CAMH.3 
?.FINUV   I 
1."TUAO 
1.CAML.3 
1.? 
?.? 
?.Nnc»«. i 
TMF MFAOfP 
i..HFAOW 
O.PMMCA 
0,1.3 
?.? 
n.psonn 
?," 
0,0,SZC 

r :LOA 
ST A 
sr A 
LOA 
STA 
SUM 
INC 
STA 

JFATE 
LOA 
LOA 
STA 
JET, 
LOA 
A,)D 
Milvl 
L'lA 
STA 
STA 

"ITHTN H0UM1S? 

aonppss FHP THIS CAM 

; AC? CONTAINS POSITIVE »OR0 COUNT 

HLOCK 

SENOINC, MCA AOOPESS 

CHECK « OF .PPOS 

! IF > SOOP, LIMIT TO SOOO 
?.MSOOO 
?.?. 3 
?.»OCNT I NEGATIVE wOPP COUNT OF RLOCK 

;  Til RE SFNT TO THE C»». 

;  SF 
THC] 

:  SF 
PCCl : 

LOA O.FPMCT 
STA 0.S.3 
LTA O.SCNCT 
STA 0,*,,! 
LOA O.-ICAMCT 
STA 0,7.3 

vO THF HF40F« RLPCK 
LOA 0 , M 1 #. 
LOA 1..HEAPR 
LOA    ?,ilCAMCT 
Of)R    0,MCAT 
00*    1,MC4T 
OOCS ?,MCAT 

T UP PFCFIVE FOP CAM ACKNOwLFOC.F 
NIPC «C1» 
LOA 0,M<; 
LOA 1,.PEAOY 
OOR O.MCAP 

OOAS 1.MCAP 

SKPON MC»T 

.HP .-1 
S'JRZL 1 , 1 
LOA ?..T*C1 
JSP i.TRNSV 
SKPON MCAP 

ACH1  INOICATES THAT HE10FP MAS JUST SENT 
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onin    OPT* 
01   OOSIO'000777 JXP   .-1 
o? nosi i'oifcost> •18" S.RCVSV 
05 OOS1?'030137- Ll>» ?..BF»OY 
On 00513'OJIOOI LOi 0,1,? 
OS OOS1U'0?*>OSS- LD» 1 . -flCi-CT 
0* 00S15M0M10U SUB 0,1, S7B 
07 OOSlfc'OOOUOO JMP .    l RE»D» »CKNOwLFDGF FRO* »RONG M»C*1NE 
00 O0M7' 0?1 000 LD1 0,0,? 
OP 00S?O'0?oou7- L0» 1.R0C0E 
10 OOS?l ' 1 Ofrliou SUB 0,1.SZR 
11 0OS??'OOOUO0 J«P .   I CORRECT »«CHINF - WRONG TVPF OF CODF 
I? O0S?3'O?10O3 L04 0,?,?   ! IS HF»CER ACCEPT»SLE TO C»H? 
13 005?U'101OOU *0V 0,0,SZ* 
la oos?s'ooo7a? JMP TRCI  I NO - REPEAT TRANSMISSION 
IS 005?6'03<l0hS-TUC?: LOA 3.M?    ; VFS - SFNO TMF OATA BLOCK 
lh O0S?7,0?u0S3- IDA l.DTLAO 
17 O0S3O' t(.70no »D0 3,1 
18 00S31'03U050- LOA 3..0TC0F 
IP 0OS3?'13fcu1S SUB» 1.3.SN* 
?o oos33' oonm * JMP CONT? 

?i oossu' niooo ^ov i,? 
?? O0535'05omo- STA S.SivPM 
?3 0OS3»>'0?1 000 LOi 0,0,? 
?u 00SJ7'OUO1HI- ST» 0,SAV«0 
?<; oosuO'o?iooi LOA 0,1,? 
?fi 00SU1 ' OHOtU?- STA 0.SAVMO-.1 
?7 OOSU?'10?5?0 SIH7L 0,0 
?H 00SU3'0«0tii3- STA l.flluP 
?p oosuu•o?iuoo LOA 0,0,5 
30 0OSU5'OulOOO ST» 0,0,? 
11 00SUh'0?1O01 LOA 0,1,' 
5? OOSM7'001001 ST» 0.1.? 
33 00S50'O00UO3 .IMP C0NT3 
3u oossi'io?aoo CONT?:SU» 0.0 
3S   OOSS?'01IOHlS- SI»    O.FIXIIP 
3(- OOS=3'000'10I C0NT3:JMP .-.1 
37 oo*Su'03uo<>s- LOA 1,»? 
3» oo"jss'o?oot,(>- LDA O.«OCNT 

3° 0055*' K.3000 AOP 3.0   ; KOCNT IS 3 "ORF TO ALLO* 
(10 I EOR ZERO TRiNSFFR 

HI 0OSS7'03?05S- LO* ?.*:»'*CT 
u? OOS60'Ofc?006 DOR 0."C»T 
113 OOSM'obson* POA  I.MCAT 

111!   O05«.?'07110>' fJOCS   ?,MCAT 
US    OOS63'0MhOI> SKPON   MCAT 
(l^   OOSMi ' O0O777 JHP   .-1 
07   OOSfrS'1?hUO0 SUP   1.1 :    AClsO   INOICATFS   TH»T   OATA   WAS   JUST   SENT 

u*   0056fc'03013S- LO*   ?,.TRC? 
(10 00 = 67 ' O0<i0u?- JSR S.TRNSV 
SO 00S7O'0J01O3- Ln« O.FKUP 
si O0S71M0100S MOV 0,0,SNR 
S? 00S7?'OOOUOf JMP CPNTU 
=3 00S73'0301UO- LDA ?.SAVPM 
Su 00S7U'0?01<ll- LOA O.SAVwO 
5S 00S7=•oulOOO ST* O.O.? 
S(. 0OS7>-' 0?01u?- LOA O.S»V»0»1 
S7 OOS77'OI11001 STi O.I.? 
S* OO'iOO'OIOOSS-CONT'liISZ CA-CT 
50 00h01'0100S7- ISZ RNOPR 
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0011     PPJM 
01   006"?' nioobi- TS7 CTU] 
Oj  O060vooouo? .JMP .*? 
05   P060U'oo?os?- JMP i*SvRTM 1    FXIT 

Ou   0060"i»o?006<J- urn 0.F1NL 1    HAS    DATA PFFM FXM«usTen? 
os  00606'10100* lov 0.0.SNP 
06  oo*>07 'oonuos JMP M(1RE        1 NO 
07   00610' 05OO67- '.'ii ?.FINI  » :   VFS 

o<>  OOM1'lusuoo |N( ?.1 
00  006I? • nuuosv STA 1.niLAn 
10    00613'00O6?U HO COT IT 
11     OOfelu•0?U156- MfWF ; L1)' 1 .« 
1?   n061^ ' 0,ftr>67- L~» ?.P1M_V 
15    00616' 1^1'i 00 I   tt ?.? 
1U    0O617'OS0OS5- STI ?.DTL»" 
|*    00fc?0'0OP1U7- JMP 11. N * T T 
16    0"6?1'|'10"0 •jnnwF :MOV 1 .?          1 |F = < 

17    006??'0?1000 LOA n, 0. ? r.FT    1    SUM JF 
10    0"6?5'O5U07O- LTA 5.HMJSK 
1 0    006?U ' 1 65'iOO ANf> 5.0 
?0    Mfc?S'0560^7- Ln« ?5, PNOPt :   <;FT  PC 'NHS    SI'H    T 
?!    H06?6' 16?<S55 SUP 'l.»    5.0,SMf 
??    00fc?7'"0?1S0- -«u ?.<;MPT 

?5    0H65P'01006U- IS2 FIM. 
?<J    00651 ' 00?1S5- JMP a'.r.TIT 
?6                ooooos RF4PY :    .ML'   5 
?6              oooo?o MFAOR !    .PL"   ?0 
?7                       000000' .EM 1    OPIM 
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001?       CPIM 

B" DBS 00005*- ?/1 5 0/?0 0/U7 

BMDPR 000057- ?/lu 8/uo 8/50 0/15   10/S« 
HOUND 00007U- ?/13 ?/50 

C3"r» oono?u- 1 /US ?/1 1 

eu*-r» oooo?s- 1 /life 
C5Mr» oooo?6- 1 /<I7 

r*wc» 0000?7- 1 /UO 
CAM»D 00O05U- ?/l1 8/56 
C»MCT 000055- ?/1? 0/57 0/50 o/uu   10/05 
C»«H cooo?o J/?o 0/1* 

C4ML 0000)0 ?/?7 0/10 
CPM1 C00307' 7/0O 7/06 7/3U 7/35 

CCMJ 000SS1• 10/?0 10/5U 

rcNT5 000555' 10/55 10/5* 
CPNTU ooo*oo' 10/5? 10/50 
TTR 000007- 1/J? u/3u u/5? */?0     7/01 

CTR1 000015- 1 /5» */51 */5* 7/31    7/55 
TTRT 000065- ?/|0 0/?7 0/3U o/JO   11/01 

pMMC» oooo?5- t/a? 1 /UU S/?1 h/17 
DPI" oooooo' 5/?u 1 t/?7 

DTCOE 00015?- 5/?t 5/U5 
DTI »D 000055- ?/10 o/u* 0/1 0 10/16    11/09 

FMOTS ooouiv 0/51 9/05 

FRR 00001»• 3/?8 3/5? 5/5U 

FXCD1 coo?5i' 6/50 7/05 

FXCP? 00050c 7/55 

FXIT 000175' 5/3? «>/?o 

F I Ml 00O0*u- ?/19 B/Ul 1 1 /Ou 1 1/?3 

FINLY 00O067- 2/2? 9/17 11/07 11/1? 
FIKIlP 000101- 5/1 I 10/?0 in/55 10/50 
FPfTT 000057- 1/56 U/IO 5/16 5/50    7/uo 

FULL OOOU?*' »/0J 
GFTY ooouis' 0/5U 

C-DTIT 00OU57' 5/?? 0/15 11/10 

HDCDF 0000U5- ?/03 u/13 
Mf ADS 000*57' 1/55 1 l/?6 
K oooi5*- 5/05 8/U5 11/11 

inco 000003- 1 /?« 

LDC1 POOOOU- 1 /?9 

"1* 000015- 1/5* U/3* 7/55 9/U? 

»? 00O065- ?/?0 0/0* 10/15 10/37 
y?u 00007?- ?/?5 0/?* 
mi oooo*?- 2/17 0/50 
M5 000005- 1 /50 */?o 7/1 1 0/50 
"5000 0001US- 5/16 0/31 

H* onooos- 1/51 u/53 
MC»»D 0000?1- t /U2 U/35 

HC'KP oooo??- 1/U3 U/37 0/U* U/50 
MLDOP 00O13U' 5/?5 */10 

MK4X 00O01O- 1/55 7/57 

»MAX 1 000016- 1/51 */50 

MORF 00061 il ' 1 1 /OS 11/11 
l»FHPT 0001S0' 5/5<l 5/U7 

NEXTI 00001 1 ' 5/1* 0/UO 
WMORF 0006?1' 5/17 11/16 
Nor»" 000050 ?/?9 0/?? 

MOMIL oooom- 1/57 */?7 7/10 

P5000 oooiuu- 5/1S 0/?0 

PO 00OO75- ?/?* 8/?0 
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P|»C» 
OCC1 
PCVSV 
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Pf»0» 
PFdlN 
PFSFT 

PS«TI 
PSTPT 
Mo 

S»»F. 
S»VF * 
S»VFP 

S4VP" 
Pivwri 

STNTT 

SFMPP 
SHOPT 
cirppT 

Sv"C» 
SVPTN 
TS5 
TSft 

T!HC» 

TP1 

TP? 
Thn 

TPC? 
TPKSV 
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UPUP" 
*PCNT 

»M(U I 
*HPt? 
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.men 

.C-TIT 

.HF»n 
>Mi» 

.NHOP 

. NUT I 

.PPSW 

.Pi" 
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.SHPT 
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.TPn 

.TPC? 
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COOOU7- 
OOObJ?' 

000?|?' 

00005O' 
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OOOOSo- 
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00005a- 

0001 si - 

OOOI II*- 
0 n o i a T • 
OOOOdd- 

00001 1 - 
0OOOU1- 
oooosi - 

000157- 
0OOO55- 
0O0OU5- 
OOOISO- 

00005s- 
00005ft- 
00015u- 

00015S- 

?/0? 

1/5S 
l/SS 
1/S1 

1 /?" 
i /so 
q/UQ 

P/07 
P/OS 
5/0<> 

ft/55 
5/Sft 
d/5ft 

1 /S? 
I /Pft 

l/?7 
P/Pu 
1 /ai 
5/07 

*/0» 
1/57 

P/01 

5/|9 
5/5ft 
ft/57 

p/OU 

P/OO 
P/IS 

P/lft 
1 /<10 

1 /5d 
1 /ss 

5/15 
5/Ou 
1/50 

1 /PS 
1 /uo 

P/PI 

6/aP 

7/1S 

?/?5 

P/04 

5/?? 

1/55 
5/PO 

5/1 7 

5/18 
P/OP 

1 /5U 
l/5» 

P/07 

5/06 

l/SP 

P/01 

5/19 
t /Sa 

1 /ss 
5/05 
5/oa 

8/?u 
S/lu 
(>/?5 
7/uu 

ft/Ou 

1 n/oo 

1 1/?S 

6/50 
6/15 
<l/5» 
u/57 

5/?<l 
5/5a 
O/09 

6/?5 
10/?? 
|o/?u 

U/1 I 
7/un 

9/0? 
S/UO 

7/07 

7/m 
n/?u 
«/UO 

P/05 

S/5S 

0/?5 

5/5* 

h/?ft 

o/55 
ft/UO 

7/?? 
A/Sft 

5/U7 

I !/?" 
U/l? 
5/u? 

K/5? 
II /is 

6/01 

5/S? 

S/15 

10/0? 
o/si 

5/2? 

11/?? 
P/05 
«/l« 
9/57 

1 0/U(l 

5/57 

0/1? 
7/50 

10/55 
1 o/?ft 

5/10 

o/Oft 

7/SS 
i 1 /nj 

7/S5 
ft/Oft 

o/u?   1 0/ 1 u 
10/1S 

ft/dO 

10/5» 

0/1 0 

1 0/18 

S/SO 

S/U7 

1 n/su 

s/s? 

6/P1 

8/?0 

I O/Sft 
7/50 

ft/SO     7/11 

7/5U     0/?U 

ooiu DPTH 

TONS ononup- 1 /so 
HCf< 000177' « ft/?? 
ITLO 000000- 1 /?s 
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0001 
01 
o? 
OS 
in 
(IS 

0* 

07 
op 
« 
10 
n ooooo 
I? 0O001 

13 0000? 
I" 
IB 

16 00005 
17 0000" 
IB 00005 
lo 000O6 
?o 
?1 00007 
?? oooio 
?3 00011 
?u 00013 
?5 00013 
?6 0001" 
?7 00015 
?B oooi* 
?0 O0017 
50 ooo?o 

51 ooo?i 
5? 000?? 
55 000?3 
3" 000?" 
55 0OOJ5 
36 000?6 
57 000?7 
5« 
50 00030 
"0 
ill 00031 
"? 0005? 
"5 00035 
"" 0003" 
"5 00035 
"6 00036 
"7 00037 
"B 000"0 
UQ 000"1 
50 000"? 
51 000"3 

5? 000"" 

*3 

TRNSV2 

.T1TL TRNSV 

.FNT TRNSV 

.NRFL 
MC« TRANSHIT SERVICE ROUTINE - NO INTERRUPTS USED 
THIS VERSION IS TO BE USED IN THE PI" It r>!«, «ND IT KILL 

TAKE CARE OF THE CASE NHERE THEY "AY SEND THEIR 16 NORO HEADERS 
TO THE CA"S BUT THE CA"S »RE SET UP ONLY Tn RFCEIVF A 5 "000 

ACKNO»LE!>GE BLOC" FRO" TRACK INITUTION.  IN THAT CASE, 

TR»NSHITTER COUNT NOT DONE IS IGNORED, %   CONTROL RETURNS TO 
THE CALLING PROGRAM TO hAIT FOR NEGATIVE ACKNOHLEDGE. 

05""3" 
050U3U 

nuuu"1 

TRNSVlSTA 3.NRTRN 

STA ?,SRTRN 

STA l.HDINO 

060"06 

0U0U35 

0*1"06 
0"0"3a 

06?"0»> 
0"0y?6 

0?""?6 
107U05 

O0OU04 
O60?06 

OOOUOI 
0 010 0 0 

0?(J"?1 

107UO" 
oooaio 
0?""?1 

1?5005 
063077 

0?U"15 
050U16 

1 3300" 

063077 

060?06 
oooanl 

ooiuoo 

oooooo 
oooooo 
oooooo 

000010 

ooooo? 
oooooo 
oooooo 

oooooo 

0000'3 

DIA 0,"CAT 

STA O.THDAD 

'JIB 0,»CAT 
0, THDCT STA 

DIC 

I NORMAL RETURN ADDRESS 

I SPFCI4L RETURN ADDRESS - FOR REPEAT 

I IF HDJNO=0, DATA OR ACKNOMLEDGF BLOCK MAS 
I    JUST SENT 

I    IF HOTNDil, HEADER "LOCK MAS .11'ST SFNT 

I PRESFNT CONTFNTS OF A10RFS3 COUNTER 

( PRESENT CONTFNTS OF WORD COUNTFP 
I   THIS SHOULD BF ZERO 

C«T 
STA 1.STATT 

LD1 1.TIMPT 

AND 0,1,SNB 
JHP NEXT 

NIOC HC»T 

JHP .•! 
.HP 0,?   1    RFTURN TO RETRANSHIT 

NF«T: LOA l.CNTDT 

• NO 0 1 ,SZR 
JHP Cl EAR 
LDA 1 HOIND 

MOV 1 1 .SNP 
HAL 1 1 
LOA 1 TMDI-T i 
LDA ? oil   1 
ADD 1 ,?.S?R 1 

1 

TRANSMITTER COUNT NOT DONE ON DATA OR ACKNOMLEPGF 

DCT i TAKE PRESFNT CONTENTS OF HOOD COUNTER 
ADO TO *11. 
IF RESuLTsO, THfN THIS »»S CASF MHERF S HOODS 

OF 1 16 MORD HEADER »FRF ACCEPTED 
I IF RESULT IS NOT ZERO, THEN THIS IS LFGITTHATE 
I   TRANSMIT COUNT NOT DONF, 

CLFAOsNIOC HCAT 
IHP . »1 
JHP 0,3   I  NORMAL  PFTllON 

NRTRNSO 

SRTRNIO 
STATTSO 

TIHOT! 101? 

CNTDT!  1B1" 
THOAD'O 

T»DCT!0 

HDIN"):0 

PI 1II1. 
.6N0   I END OF TRNSV 

000?  TRNSV 

CLFAO 000031' 1/31 1/U1 
CUTDT OOOOOO1 1/?o 1 /UB 
HDJNO 00OOU3' 1/13 1/3? 
NE*T 000017' 1 /?5 l/?0 
NPTON 00003"' 1 /I 1 1/"" 
PI 1 0OO0UU' 1 /36 1/5? 
SRTRN 000035' 1 /l? l/"5 
STATT 000O36' 1/?? 1/"6 
TI»OT 000037' l/?3 1/U7 
TRNSV OOOOOO' 1/1 1 
TwDAO 0000"1 ' 1/17 1 /"O 
THDCT oooo"?' 1/10 1/35 

1/51 
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oooi  IPNSV 

0| 
up 
m 
Hi 
0* 00000 
lie 00011 
07 0000? 
OB 00003 
oo ooooo 
ir 00005 
11 
1? OOOOh 
IT OO0O7 
1<i oooio 
15 oonil 
1h 0001? 
!7 0O01T 
ie oooiu 
It* ooois 
? 0 'i 0 0 1 h 
51 000)7 
?? ooo?o 
?T ono?i 
?U 000?? 
?«; 0O0?T 
?h Ooo?u 
?7 (>no?S 
?* ooo?> 
?0 000J7 
TO OOOTO 
31 O"OTI 

5? OOOT? 
JT 

osa<i?u 
050U?U 
o^oao^ 
ouou?*> 
• H •"« 
0U0U?5 

Ot.?UOfc 
OUOU 17 

0?uu17 
i 07(10"; 

OOOUOU 
OhO30*i 
oooyol 

001000 

0?uulJ 
107UOS 

OOOUOO 
0*»0?0f% 

0P0UO1 

0011.00 
000000 
0 0 0 0 0 '1 

oooooo 
ooooi 0 
ooooo? 
oooooo 
oooooo 

TRNSV1 

.T1TU TPNSV 

.ENT TPNSV 

.NPEL 
;  *c» TUNSMIT SFUVTCE ROUTINE - NO INTERRUPTS USE" 
IRNSVrSTA T.NPTBN   ; NORMAL RETURN ADOBESR 

( SPECIAL RETURN AOD»ESS - FOP REPEAT 

! PPESFNT CONTENTS OF ADPRESS COUNTFP 

PPFSFNT CONTFNTS OF *0P0 COUNTFR 
THIS SMnuin BF 7F"0 

NBTRrl: 
SBTB4: 
STATT: 

TTMOT: 
CNTOTl 

T«OA^>: 

T-nct: 

STA ?,SRTPN 

Oil O.MCAT 
STA o,n.f>An 

nt* o,»c«T 
STA 0,1»riCT 

01C 0,MC«T 
STA 0.STATT 

L'H  1 . TIMOT 
ANP o,i.SUP 

JMP NE«T 
NIPC "CAT 

I»p .»1 
J «P 0,?        :    PFTl'BN    TD    PFTPANSMTT 

LT» l.CNTOT 
• 10 0,1 ,VlP 
JXP .   I  IHTR COUNT NOT OONF 
Nine HC«T 
HP .«1 
IMP 0,T   t    NORMAL PFTltPN 
0 
0 
0 
Ihl? 
IBId 

0 
.EM'   1 FND HF TRNSV 

000?  TRNSv 

rmii 0000Tft' 1 /?0 1 /TO 
NF XT OOOOIfc' 1 /1<> 1 /?" 
NRTRN O000?a' 1/OS 1 /?6 
SPTRN oooo?s' 1 /Oh 1 /?7 
STATT 0000?*,' l/H 1 /?B 
TT"PT OO0P37' 1 /I u 1 /?o 
TRNSV OOOOOO' 1/OS 
T»PAO 0O0OT1' 1/OB 1 /M 
T»nr T OOOOT?' 1/10 1/T? 
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noni  BCVSV 
"1 
o? 
o% 
no 
ns. nnooo 
n». nnnoi 
07 nnno? 
OB nnno* 
OO 
in nnnnu 
1l nnnns 
I? onooti 
IT 00O07 
1u nnn i n 
IS nonii 
!• ooni? 
17 noni% 
IP nonia 
io nnnis 
?n nnnih 
?1 nnnt7 
?? nnn?o 
?? 0"n?i 

RCVSVl 

.TITL QCVSV 

.F>T BCVSv 

I   MC» BFCFIVF SFBVICF BOUTINS - 
SCVSVtUl* n.^c*" 

.'•C»w 
sr» 
IIP 
ST» o.fwncT 

n^ntji? 
ououi7 
n * i a n 7 
0(10(116 

0h?un7 
n (j n u i (i 
npuui o 
1n7unu 
oonann 
n?aun*» 
in7uns 
nnnunn 
0 n i u n n 
onnnnn ST»TRIO 
0 00010 T1K0T: IR|? 
oonnni CNTOB- IPIS 
oooonn      9wo«0:n 
ooonnn   B*ncT:P 

.ENO 

NO TNTEBBUPTS USED 

: PRESENT CONTENTS OF ADOHFSS COUNTEB 

PPESFNT   CONTENTS   OF   H0B1   COUNTFH 
SMdiILn   «F   7FB(? 

BIC 
ST« 
LB1 

L')» 
»VD 

0.WC1B 
O.STATB 
I.TTMOT 

»wn O.I.SZB 
HP   , 

1 ,C"Tr><i 
0. 1 ,SN» 

I BCVB COUNT NOT DONF 

wcvB TJMF OUT 

W 0.T 

I FNO OF RCVSV 

0003  «C VSV 

CNTDB onooi7' 1/15 i/?i 
PCVSV ooonnn1 l /ns 
BwnAO nono?m l/ns 1/?? 
B.ncT nnnn?i* t /os i/?? 
ST4TB onnnis' i /i i i/i = 
TJMOT o o n o i«, • l/i? l/?o 
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nooi  UHTM DDIM12A 

0) 

fo 

^7 

OP 
P o 

10 

' 1 
1 ? 
13 
1 o 
I S 10 

I 

1 • no 
i 7 oo 
is oo 
1 o 00 

?0 on 
?1 oo 
?? oo 
?3 
?o oo 
?5 00 
?6 oo 
?7    00 
?H    00 
?0    00 
30 
51 
3?   0 0 

0(10-1 777M 
001-000303 
005-177777 
003-177777 
ooa-iIOOOU 
005-000006- 
006-100001 
007-000000 

.HEAi*>0 

.BCVSl/ 

. TWNSV 
wncnf: 
.OTC )E 
PTC1F! 

ITL no 
ENT on 
EXTN 1 
1NSTUA 
ETVFS 
)S IT 
S 
THBFS 

s niucE 
SOBT 

'ALl'E   * 
i-y  TMF 

ilO.MFp 
7BFL 
6. 

pE»nn 
PCVSV 

TBNSV 
-3?760. 

UTCDE 
-3?7b7. 

1- 

ONSv.PfVSV 
TION VFBSION OF nix PMOGRAM, WHICH 
OATA Ffcnx THF PI«, snPis TT, ANO 

TO TMF   u    C**S. 

MOLO VALUE WILL Pt «F»n IN FBOH IMF 
FOP F»["H FW««E. 

KOIITI»'F TESTS THE 4-PLITUOF OF fit" 
nisr»wns  ANY  PAIB WHOSE  y  AMPLITIIOF  IS LFSS 

THJFSHOLO VALUF BEAO IN FOQM THE KFVS. 
?3 JANIUSY 107S 

0 

Tut 

SS oo 
36 OO 

30 oo 
OO 00 
III OO 
0? 00 
03 oo 
UU 00 
05 00 
06 00 
u7 
OH 00 
00 00 
so 
51 00 
5? 00 
S3 00 
50 00 
55 00 
56 00 
S7 
58 
^0 

110- 
01 1- 
01?- 
013- 
010- 
015- 
016- 
017- 
0?0- 
0?1- 
o??. 
0?3- 
0?0- 
o?s- 
0?o- 
0?7- 
030- 
031- 
03?- 
033- 
030- 
035- 
136- 
037- 
000- 
00 1 - 

Oo?- 

ooj- 
000- 
ooS- 
006- 
007- 
050- 

100003 
000000 
OOOOOO 
0OO3J*,' 
l?oOOO 
1 I 0000 
0?0000 
OOOOOO 
030001 
060001 
OO00I6' 
OOOOOO 
17 7 7 7 1 
OOOOOO 

000001 

0013*1 
007777 
000001 
OOOOOO 
177776 
OOOOOO 
1777S0 
OOOOM . 
0 0 n o 11 
OOOOOO 
OOOOOO 

177777 
OOOOOO 
OOOOOO 
00O331' 
010?70 
177773 
000010 
OOO010 
0000?0 
O0O03O 

BOCQE 
.PIMS 
.OK! 
.OF.AO 
P»HC* 
n«HC» 
C3MCA 
Co-<C« 
CSHCA 
C6"C« 
CA«AO 
CAMCT 
"0!  - 
rioi: 
FINL: 
YLHS< 
THMSK 
wDCNT 
CTOp. 
M?:-3 
CTH! 1 
H?Ot 
MN05S 
p*: n 
BNOPJ 
OT«s; 
-1 :-i 
OTCTJ 
NYT 10 
.TPC1 
.TBC3 

»si 
.»SFT 
CAMLs 
C AMHx 

NOC AH 

JRIIVE    T«0    wHPOS    ASF    AOO'O    T»    ALL    OATA    T J »NSM ISSIONS 
3?76S. 

: BFAOY 
1?0000 
11oono 
0?0000 
OOOOOO 
130000 
060000 
C3HCA 

on 

-?o. 
•HOMNO 

ro 
:TBCI 

:1»C? 
-5 
:°ESFT 
10 
?<l 
= 30 
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ooo?     npi" 
01   ooosi-ooouoo  RnijNi!?5fc. 
f?  ooo??-ooiooo 51?. 
oi  ooosi-oomoo Ihf. 
oo   ooosu-oo?00o   io?u. 
os  00055-000000 o 
Oh   00056-0000OO o 
0?   00O57-00OOO0 o 
OP  ooo#>o-oooooo o 
no  OOOM-OOOOOO 0     ;   STr>R«r,E  FOR  r»"  H»SF   iPDRESS  -  C»»u 
lo ooo».?-oooooo o 
i1   0Oo*l-00ooon o 
1?    OOOhll-OOOOOO o 
!J ooofcS-oooono o 
m  noofcfc-oononri o 
IS 00067-OOOOOn 0 
Ifr 00070-000000 0 
17 00071-000000 0  ; STO«»Pf FOB C*>« FI N»L 'nDrfESS - C»*lH 
1ft 0007?-000000 0 
1<> 00071-000000 o 
?0 OOO7U-00OO0O 0 
?| 0007S-000000 0 
?? ooo76-oooooo n 
?l    00077-000000 0 
?u 00100-000000 0 
?S 00101-000000 0   1 STHRAGF FOR CAM WORP CPU"it - NPCAM 
?». 0010?-000000 o 
?7 00101-000000 0 
fh    1)0101-00000 1 0 
JO ooios-oooooo 0 
10 00106-000000 0 
11 00107-000000 0 
1? O0110-00OO01 0 
51   00111-011M0   PSOOO!5'>00. 
lu  ooi i?-oooao-i   .NMiKijrid 
IS  0011^-000000   A"P:i 
1»> .N»EL 
17   OOOOO'OOOyOl    '101*1     HP    .*1 
1*    000II1 '0H?h77 OICC    O.C°ll 
10                                             ; Fl>tO   O'JT    NMAX    ADOPFSS    AND   SET    .P1MS    AND    .»!«    ADPWFSSFS 
110    S«1»)'Halp. L0«    5..NM4* 
ui ooooi'onuoo LOA ?.o.l 
a?   ooooa'OSOOl 1- STA ?,.PT1S 
ill 00005' 1SK100 TMC ?,? 
uu 00O06MS1000 TIC ?,? 
US 00007'OSOOlJ- STA ?,.PIM 
ilk 00010' 060?0*> RESETlNIOC "CAT 
U7 0001 1 ' Ohl50<, SKPR7. "C»T 
oft oooi?'oooaoo JIP . 
UO OOOIV061706 %***7    "CAT 
Sf  oooiu'noouoo JHP  . 
51                                      ! UNLHCK   BECE1VFR 
S?   0001S'O60?07   •JNLCKJ'JIOC   "CAR 

SI   00O16'061S07 SKPRZ   MCAO 
su oooi7'oooaoo JHP  . 
55 OnOJO'061707 SKPDZ MCA" 
56 00OJ1'OOOUOO IIP . 
57 I SFT .IP «(•» RECFIvF Ff)R MFiOER 
Sft O0O??'0?0O00- LOA O.Hlf 
so  ooo?i'o?uooi- LT1A   i,.Hf»DR 
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0(10}  DDIH 

.11 000?ll 062007 
o? 000?5 065107 
0J ooo?h 063607 
OH nno?7 000777 
(1? ooo?o 00600? 
01. 00051 OJOOOI 
(•7 0OO5? 0?1000 
If 00053 0?U00<1 
o« 0003U 1 06aOu 
i n 
i I noojs 000760 
i ? 0 0 0 36 0?1001 
13 00017 101U1S 
1 II noouo OO0750 
1« 110 0 u 1 0?UOIJ 
16 noon? I06UOU 
17 ooouj 00075? 
1 H oooua 0?l00? 
1« oooui 0 U 0 0 3 1 
?0 0O0U6 o?«»u 
?1 0OOU7 123000 

?? 00050 oauoi i 
?1 00OC( 062007 
?<l ooos? 0 65107 
?5 000S3 061607 
2t oooSu 000777 
!>7 00055 00600? 
2« 00056 050011 
?" 00057 021000 
JO ooooo 02UOOU 
li 0OO61 1 06U1 4 
i? 0006? 0OOU1J 
I] 00063 0?0000 
Jil oooisu 0 " 0 0 5 <l 
is 000n5 0 5II0 1 1 
3l- onoftt, OJuOOl 
J7 000*7 0?looo 
3» 00070 0U1uoo 
'» 00071 151UOO 
un 00072 175U0O 

HI 0007} 010051 
112 00O7U 000775 
a] 00075 0007111 
L^d 00076 0JUOO6 
^ 0O077 1 o 6 a i (4 
0* 00)00 OOOUOO 
U7 
ae 
a« 
50 
51 
S? 
53 
5" 
s^ 
5* 
57 
SP ooioi 0200?? 
SO 0010? 0UO0?5 

)QP   CMC** 
TOAS    1,MCAW 
SKPON  *CAO 

JMP    .-1 
JSR    JI.RCYSV 
Liu  ?,.HFAOR 

Li>A   0.0.2 
LO*   I.H0C1F 
SUB   0,1.S7S 

i      IS   IT   A   HEADER? 
JMP    IJNLCK       I 

TS«ST ILDA   0,1,?       I 
INC«    0,0,5NR 
.IMP    RESFT 
LOA    1.PMMC* 
SUM    0,I,S7B 
IMP   UNLCK       ; 
LDA o,?,? j 
STA 0,«DCNT 
LOA 1,M? 

*r>n i,o 
LOA 1..PIMS 

"OB 0,MC»0 

DUAS l.MCAR 
5KPPN MC*O 

JMP •1 

ISP   rf.PCVSV 
LOA   2..PIMS 
LDA   O.o,? 

IP*    l.HDCOF 
SilRa   0,1, S7R 
JMP   TSD»T 
LDA   0.M16 
STA   O.CTR 
LDA   2..PIMS 
LOA   3..HEA0R 

O'lPliLOA   O.O.? 
STA   0,0,J 
INC   2,? 
INC   5,3 
IS?   CTR 
JMP   U00P1 
JMP   ISaST 

S'>AT'LOA    l.OTCOF 
SilB»   0,1, SZ» 
JMP    .       )    MIT 

SOBT   ROUTINE   sn 
1 )   CHECKING   £« 

AMPLITUDE   B 
2)   DISCARDING 

IS   LESS   THA 

SEARCHING   T 
»LL   PAIRS 

v   <  25* 
?56  <»   Y 

51?   <=   Y 
76"   <«   7 

LOA n,c»M»n 
ST» O.C»»CT 

VFS - IS IT A RESET HEADER? 

: TS THTS * PIM MFAOEP? 

YES - TAKF »ORD COUNT 

SHHTRACT ? TO. ALLO* FOR 
? EXTRA »OBOS 
; uOftO ADOBfsS IS SET AT 

I 2 8FF00F PI- 5L0C* 

I IS THIS i HEADER? 

I NO 
I YES - TOANSFES FIRST 16 

I MOMUS TO Hfjr.FB BLOCK 
: * TEST IF IT IS RESET 

I] 

DATA COOF 
RTS THE PIM DATA MY 

CM Y'S «MPLITUPF «G«INST THE 
EAD IN VIA THE KEYS 
ANY Y,Y PAIR WHOSE AMPLITUDE 
N THAT IN THE KEYS 

HE DATA LIST REMAINING « SENDING 
ITH 

0 CA»3 
< 512 TO CAM<i 
< 76« TO CA»5 
< 102a TO CAM6 
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onou ooi" 
01 ooi nj' OSOOPU- LO» O»MU 
0? OO10U'0UO0?5- sr« O.CTB] 
n3 00)05 ' lnpuoo S'JB 0.0 
n" oni06'ouoo?s- ST* 0,'IXL 
05 I   7ER0 OUT TF3T StCTlON OF BOUND BLOCK 
06 001O7'0?0035- LD» 0,M?u 
07 notlo'ounniu- sr» n.CTR 
OB 0011 I'03'I03<>- L0» 3.9NCBS 
09 0011?'O?O037- t"» O.PB 
10 00113'II700O 400 0,5 
11 ooi i"'to?iioo SUB n,n 
I? 00115'nuiaoo 3T» 0.0.3 
13 001 16' 175UO0 INC 3.3 
in 00117'01003U- IS7 CTR 
it  nnipn'00077s IMP ..j 
16 00]?1 ' 0?ll031- L0» l.xnfM 
17 001??'ouu03>- 5T» l.CTPP  I POINT COUNTEP 
IB 001?3' 03U036- L04 3.BN0HS 
|9 001'U'OSUOuO- ST» 3,BNf)PP 
?0 OO1?5'03OO1 ?- L0» J..PT"  I «C2 CONT»INS B1SE 
?1 00126'OSOOul- STi ?,0T«3  I B»SE FOR OUTPUT »RR»Y - PF»L 
??   601J7'0?00u?- L0» 0.N1 
?3 ooi 30'1113000 »on ?,o 
?u 001 31 • 0U0O?0 ST» 0,?0,0  ; B«SE FOR PUTP'IT »RR»v - LOC. ?0 
PS 6013?' 10?1IOO S'JB 0,0 
?6 00l33'0UO0'l<- ST» O.OTCTR  I OUTPUT «RR4Y COUNTER 
77 0013U'0601177 RE4DS 0  I NF40 KFYS TO SET 4MPLITUDF 
?B 00135'OdOl13- ST4 0,4MP 
?o OO136'0?1001 SL00P|LD4 0,1.?  I T4KE Y 
30 00137'1013OO HOYS 0,0 
31 00tu0'0?uil?7- [_f>t   l.YLXSK 
3? OOial'i?3aoo 4NO i,n 
33 notu?'0?u113- LO« 1,»MP   I L04D «C1 "IT* 4KPLITunF 
3u 001U3'l??S?3 3JB7L 1,0,SNT  I TS Y4MP.KFYS<0? 
3S oniim'onom ? JMP GETY        l NO - CONTINUE 
3c onius'ismon INC ?,?        I YFS 
37 001H6' 151 uno INC i,?. 
3B 001U7'0|013?- 137 CTPP 
30 0O|S0'OOOUO? JMP .•? 
110 00151'OOOUOC IMP .   I ODD • OF ROROS 
ill OOI5?'01003?- 137 CTRP 
u? ooiS3'ooo7»i3 JMP SLOOP 
113   0015U'0100?6- HZ   FINL 
111 nni55'Oooii?a JMP  sfcMDC 
u' nnist.'o?i 001 GF.TYI LOA 0,1.?    1 RET Y 
lie 0O157 '0?UH30- LT4 1,YH»S« 
117 OGtcO ' 1 071100 »N0 0,1 
UB 00161'036nu0- L04 a3,BN0PR  I GFT BOUND SUB J 

u« 0016?' 166533 SJB7L» 3.1.SNC  I IS Y<BOUND? 
50 00163'000u16 .IMP SENOC » NO - SFNC TO C»" 
51 0O16«'0?S0O0 L04 1,0,?       I YES - GET » 
5? 0016S'OU*>0?0 ST» 1,*?0,0   I PUT » IN OUTPUT 4BR4Y 
53 OOI66'OU?0?n Sll 0,*?0.<1   [ PUT Y IN OUTPUT 4PB4Y 
5U 00167'Oli)0u3- 157 OTCTO 
55 O0170'O1O0u3- IS7 OTCTP 
56 011171' 151U00 INC ?,2 
57 0017?'I51UO0 INC ?,? 
SB 00173'010O3J- IS7 CTPP 
50 0017u'oonuo? JMP .•? 
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Ill 

n? 
^T 
Ou 
o* o 
Oh 
07 
OB (1 
oo 
10 
11 
1? 
11 n 
1i 
15 0 
i * n 
17 0 
IB 
19 0 
?0 0 
?! 
?? o 
?3 
?u 0 
?' 
?(> 
?7 
?B 

?<- 

so 
SI 
s? 
SI 
S« 
s? 
St 
S7 
5C 
}Q 0 

ni n 
0175' 
017h' 
0177' 
0?00' 
0?0l ' 
0?0?' 
o?03" 
0?Oil • 
0?0«' 
0?0*.' 
n?07 ' 
npi n • 

o?i i ' 

031?' 

»)IV 
n?io' 
o?!5' 
0?1h' 
0?1 7' 
o??n • 
o??i • 
o???' 
o??3 • 
0??u' 
0??S' 
oppt.' 

OOOUOO 
01005?. 
000737 
0100?»>- 
0 S 0 0 u 4 - 

03"0U0- 
OJ»MJ- 
inooo 
OMU?n 
0?U0<I1- 
OuSUI0 
03no<J3- 
051<131 

03UO01 - 
O?onis- 
OU!UO1 
I^OilOO 
0?0|11- 
1115000 
10110? 
OOOuOu 
050111. 
050OU5- 
ISOaoii 
ooouoi 
051JO' 

JMP .  i ooo 
137 CTBP 
J-P SLOOP 

137 FI"«L 
P.NHTAO 

5,RNnPB 

• cif »nuns? 

:STA 

L )A 

; BASE i 

Lll l.«l 
AOO 1,2 
STA ?,CAMH,3 

L»» 1.0TBS 
STA l,C«"L,3 
LOA P.OTf.TB 

STA ?.»»0CAM,3 

FATE ThF MFAOEP BLOC 
LOA 3,.HFA0S 

0,OMMCA 

.1.3 
?.? 

.PSOOO 
ADO    ?,0 
•<)VL    0,0,SNC 
JMP    C01T1 
LOA ?,PSono 
STA ?.nTCT» 

?.? 

' AOOHFSS FOB THIS CAW 

AOOBFSS FOB THTS CAM 

IF DATA xOBOS 

LOA 
STA 
VET, 
LOA 

NF.G 
:JMP . »1 
STA ?,?, 

0??7'0??0:>5- 
o?30'ouluo' 

0?5|'0?0000 
0?5?'0?UOO! 
0?33'03?0?3 
0?3«'0»>?O0S 
o?35'0<>500S 
0?3ft'0751OM 

u 1 o 
a; 
as 

51 
5? 
S3 

5S 
•;• 
S7 

'9 

0?37' 
0?U0 ' 
0?UI ' 
0?U?' 
0?u5' 
0?UU ' 
03U5 ' 
0?U(.' 
0?U7' 
0 750 ' 

OPS 1 ' 

o?s?' 
o?53' 

0?5u' 

0?S5 
0?Sfc 

0?S7' 
0?60' 
0?61 
02<>2' 
0?M' 

0(<0?07 
0?00u7 
0?<101 5 
0(>?OO7 
Oh*107 
063606 
0OO777 
l?*>5?0 
0300US 
006005 
Ot-3607 
000777 
0060O3 

050013 
021001 
0?»>0?S 
1Of.uou 
OOOUOO 
0?iooo 
0?uoio 
106UOU 

C0NT1:J 

:    LEAVE FRAME « ANJ SCAN • AS IS 

LOA O.^CATT 

STA   0,7,3 
;        SeNO    THE    Hf.AOEB    BLOC" 

•TBCl:    Li)»    O.HIh 
LOA    1 , ,«E AOB 
LOA   ?,1CAMCT 
OOP    0,MCAT 
30A    I,-CAT 
oors   ?,«CAT 

!        SET    UP    RECEIVE    FROM    CAM    ACKMU«LFor,E 

BCC1:    VIIIC    TAB 
LIIA    0.15 
LOA    1..BFA0Y 
onB   O,MCAB 

OllAS    I."CAM 
SKBPN    MCAT 
.IMP    .-1 

SUP-7L   1.1 
LOA    ?,.TBC1 
JSP   v.TP*SV 
S<PO»"    »C»B 
JMP    .-1 
JSP    $.BfVSV 
LOA    ?,.BEAOY 
LOA    0,1,? 
LOA    l.SCAMCT 
SUP    0.1.S7B 
JMP    . 
LOA    0.0,? 

;    ACI = 1     IlOICilfS    THAT    MEAOFB    «AS    JUST    SFNT 

BEAOV    ACKUPXLFOGE    FSOu    MBONC    MACHINE 

LDA   l.BOCOE 
SUB   0,1,S7B 
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000*  DDIM 

01 00?*. u' ooouoo JMP .  1 COBI 
0J oo?t.s' 0?1003 L0» 0,3.? 1 
OS oo?n(.' lOtoO'l MOV 0,0.57* 
00 oo?«7 0007U? JMP TPC1  1 ' 
A* 0OP70 03II033-TBC?! Llli 3,M? 
0* 00371 0?U0U1- LD» I.OTMS 
o? oo?7?' 1*7000 140 3.1 
no 0o?73 03aO0"5- L0» 3..MCDF 
r.o 00?7li 131000 Mf1« 1 ,t 
10 00?7S 0?!UOO L0» 0.0,3 
11 00?7t> 0 n 1 0 0 0 ST» O.O.? 
1 ? 0O?77' '0?1<I01 in* 0,1,3 
IJ 00300 0111 001 3T» 0.1,? 
111 003O1 033O33- LO» J.*? 
IS 0030? 0?00<l3- LU« O.OTCTR 
1* 00303 1100UOO NEG 0,0 
1 7 O030U 1 1*3000 »uo J.o 
1 » 003OS '03?0?3- L0» ?,»C»"CT 
I o 0030h '0*?00* ooe 0,fC»T 
?o 00107 ' 0*500* 0<1» 1,MC«T 
?\ 00310 '07310<> ones ?,*C»T 
?? 00311 1 0*3*0* 3KP0N MC*T 
?3 0011? '000777 JHP .-1 
?u 00313 1 1?*U00 SUM 1 , 1 
?". 0031 u 

103000*- Lf>» ?,.TOC? 
?« 0031S '00*003- JSR *.TRNSV 
?7 0031<- 1010073- 137 C«*CT 
?* 00317 '0100UO- IS7 RMOPP 
?w 003?0 'OSoouo- L0» ?,N»HD 
10 003?1 '0500oi- ST» ?,OT«S 
Jl 003?? 1 o?ooo?- LD« 0,M| 
5? 003?3 1 1113000 »0t> ?,o 
1? 003?u 'OU0O?0 ST» 0,?0,o 
Sa 003?S 110?dOO SUB 0,0 
s? 003?6 1oooooi- 3I» O.OTCTR 
»«. 003?7 10IOO?S- IS7 rtMi 
37 00330 1 OOOUO* JMP .*? 
3 0 0O331 'no?oso» JMP S.RSET 
TO 0035? 1 o?oo?*- L0» O.FINL 
nc 0O333 110100s 10V 0,0,SNR 
HI O033U '000*03 JMP SLOOP 
a? 0033S 1 0 0 0 * u « IMP SENOC 
u3 O0O0O5 »E»OV !  .ML* 5 
nil 00O0?O Hti05 ! .ML" ?0 
uk 000000' .Euo nniM 

CORRECT MtCMlxF - MRONG TrPE OF CODE 
IS HE»OER «CCEPT»BLE TO r»M? 

NO • RfcPF«T TBINS-ISSIHN 
»ES - SENO TMF. D»T» RLOCK 

I 4C1S0 INR1C4TES TM1T RiT* «»S JUST SENT 
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nno7    IJOI" 

#MP 00011l- ?/is U/?A u/33 
PHOHS ooooii.- 1/J6 U/Ofl u/IP 
KM1PP llOOOUO- 1/u* U/IO U/UP 5/06 6/?8 
BPU*0 oooosi- 1 ."16 ?/01 
CJMC1 ooooi*.- l/JO i/ia 
CO«C» 0 0 0 0 17- 1/11 
C5MC» fj000?o- 1/1? 
Ch»C» 00OO?|- 1/11 
r»»*n 0000??- l/ia l/5« 
r»"ci 0000?1- I/IS l/sq 5/?o 5/lu 5/SU 6/l« 
C»MH OOOOPil 1 /s« S/oo 
f »>"L ooooio 1 /S7 S/11 
roNi i (ioo??S' s/?? 5/?6 
CTP ooooia- 1 /an 1/1U 3/11 u/07 U/lu 
CTRI cooo?s- 1/17 u/o? 6/36 
CTPP ooooi?- 1 /••!? u/17 <i/3« u/u i a/sp S/n? 
nciM oooooo' •>/17 6/US 
f)»HC» 000015- 1 /?0 5/16 
PTCDE 000006- 1 /?0 1/?1 1/uu 
HM 0000?6- 1 /!« U/OU u/ul 5/Ou fc/io 
GETY 000156' u/lS u/us 
fOCD* oooonti- 1/10 1/0" l/lo 
t-upp D 9 0 * tt 1' I/1<1 6/au 
innpi 000067 ' 1/17 '/a? 
M| oooou?- 1/SO u/?? S/07 6/31 
''16 0 o o o o o - 1 /IS ?/s« 3/11 5/1? 
vi oooon- 1/ul 5/?0 6/05 6/1U 
ffe 000015- 1 /as U/O* 
Mil 0O002U- 1 /16 a/01 
h^ " 0 0 0 u 7 - 1/55 S/liO 

*nc»"" OOOOIO 1/jO 5/11 
K»T»n f< o o 0 u u - 1/5? 5/os 6/?0 

OTBS o 0 0 0 a i - 1 /HO u/?l 5/10 6/06 6/30 
firiP OOOOUl- 1 /SI U/?6 u/Su u/ss 5/1? 5/?u 
PS000 000111- ?/13 5/1« S/?J 
p« O0 0017- 1 /J7 (l/OQ 

P»HC« ooooIu- l/?4 1/15 
P:CI 000?17' S/ 10 
PCVSV ooooo?-* 1/17 
PPCDE 000010- 1 /?<! s/so 
Rf APY 100136' l/?7 6/U1 
P* Sf T (10 0 0 1 0 • 1 /S6 ?/U6 1/14 
SEHPC O00P01' y/uu a/5'' 5/05 6/U? 
SI npp 0001 16' J/?0 u/li? S/03 6/U1 
TPC1 i>oo?ni 1/53 5/1? 6/OU 
ior? 000?70' 1/Su 6/05 
TPNSV 100001-* 1/19 
TSO»T 00007*' 1/1? 1/uu 
TSBST r,ooo36' 1/u 1/uJ 
I'C'LCK oooois1 ?/s? 5/11 1/17 
»DCNT 000031- 1/11 1/10 U/16 
YKMSK OOOOJO- 1 /UO • /•!> 
YLMSK H000?7- 1 /!0 u/31 
.OTCU 000005- 1 /?0 6/0« 
.MEAD C0O001- 1/16 ?/50 1/06 3/16 S/15 5/11 
.NMA» oooii?- ?/!<i ?/uo 
.PJ" 00001?- 1 /?6 2/US J/?o 
.PIMS 00001 1 - 1/?S ?/u? 3/?? 3/2* 3/15 
.!<CVS ooooo?- 1/17 1/OS 3/?7 5/51 

no'i«      UOI" 

»r AD O00O11- 1/?T 5 /ill 

USE 7 (.00050- 1 /Sh 6/1" 
T0C1 r. o 0 o u 5 - 1/51 5/u7 
70C? HOO0J6- l/5«i >-/?5 
TONS fi ,10 0 01. 1/1" 5/<l» 6/?6 
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ooo,    r,r»-i DCAM3RA 

0! .TITL   nct-\ 
o? ,fi.i  nc»»T 
07 .E»TN rTLKH.i.m , rBnn,T«?»n.rTTPi .CTTH? 

ou ,E>TN    CNrLS.PCVSV.TBlHV 
PS .EXTN   L«nvF 
Oh : >FVI*STP»TIPN  VERSION OF C** PROGR**,   r»i_L!Nr, 
07 I ST«R   r«NCFLL»T!0».   I^OI'TINF.    SENDING   lF»«E«S   TO 
OF ; •HtCt,    »hO   US INK   IN   INTERRUPT   SESVICF   OPUTTNE 
0° I TT    -USOLE    *C*    TRANSFERS 
in i        U'SIG'.ti)   1<i  J«NIJ»RY   i«7S 
11 .7REL 
1? ooopo-030ooo C"C*:i7i)P0o  I THTS r*M MC» AOORFSS WILL VARY 
17   P010l-1777t,0   «1M-l*i. 
1U  ononp^oftos.j?'.I)T^H')! .IIHMD 

IS   01007-oonooi   FNTRY:   o 
i»,   onoou-OOOlio   HnwOl   o 
17   ooo.is-ioono.i   rtCCOF:-??7hu. 
IF   oooo#.-iioooo  n«CA:lioppo 
IO  P0007..000S1 o < #RFOY ;REUY 
?o  nnrno-popo7<i'. TPSST^GP     :   TRANSIT  Nt> GMOI> PFPLY   TII SFNOTNK -«»C«TNF 

PI    01111-177777   MS.-S 
?? Poni?-o|ihio PSOOOISOOO. 
J>3    M»H-|»MIO    1S0O0I-SOP0. 
?u   oooiu-177777   .CNCLSiC-CLS 
?S   (IQn|«-1 77777   .LK1 !l.<1 
?>.   AOtllAi-1 77T7 J   . TS1 *'>:TH1 »1 
?7   11017-177777   ,T4?*0t r*?»n 
?F   00OJP-177777    .CT«|!CTTP1 
21    00071-177777    .rTHJ'CTIBP 
711   nnn??-177777   .CTLS^ICUFB 

3]    00O?7-177777   .L«1VFtL«0vF 
7? ioo?u-i?oooo P»CA; uooon 
77 ooo?s-osoooo H«c»sisnopi 
3u ooo?h-oooi 7S1 .TR1 :TR»Yn » TRANSMIT i»e»nv TO r>y« 
3s ioo?7-ooo?su» .TR?! TRr>YP t   1RANS»MT PEAPY TO PIM 
3fc I003P.000711,1" .TR7iTRErf I TRANSMIT RECM MEAOFR ro KC< 
37 01071-0007S3".TRUtTREPO I THAN.SMJT LFAK1R OATA TO PFf"N 
7« noo7?-ooo?i 7'.TR#>ITNKP     j   TPISSTT  NO GOOO ^FPLY   TO SFNOTNK *Af-HiNF 
30    00073-000000    .OI*-»'M0 
Up    000 Jd-OOOS*.? I .PT^'IO J PTMMO 
ui   ooo7s-nnioi   .PT^»0:0 

u?   ooo7B-onns?>' ."ECHOiSEOP 
07  00.177-ionnni   fTCOE!-7?7h7. 
dU    POOUO-OOOOU'i ' .ISNJ J(_TSM 
us nnoiii-oonooo   .oi»S!0 
u* ooou?-onnooi ,PI«S:I 
U7 000d7-l7777»> M?!-J 
UH OOOUO-OOOOO'i-.^flPniHOPO 
(JO OOOaS-000000 SV^CAtO 
SO 00O(l».-177777 .RCvsyjRPvSv 
Si O00U7-177777 .TRNSVlTPNSV 
S? OOOSO-I700OO "CAM*!I7O0OO 
S7 OOOSl-OOftaOa .NMA*!40U 
sa  noos?-ioopiu  TMCAHOIOPO 

5S 00PS3-00KI1" .T»7:TTT»    ; TRANS-IT TRACK INITIATION HEADER 
Sh 0niSU-00OU7O'.TRStTTIO     I TRANSMIT TRACK INITIATION iFKH", 
S7 O0OSS-0005IS'.R0Y1iREOYl 
SF OOPSo-l 00007 RnC0F.!-7?7»>s. 
50 000S7-00OUUI 1 .TRR! T-JGTI   I TRANS-IT NO r.000 REPLY TO SENOTNG MACMTNF 
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ono3  DCAM3 

0 I 1 11 

0? ooo*>0-ooni 33 P«I : i\. 
03 .NRFL 
1 II oooon 0».3f,77 0CAM3 lOICC O.CPU 

ns noooi oJoOSl- Li)» 3..NMAl 

Of 0000? 03IU0.1 LDA 3.0.3 
07 01003 0S01O1 . STA ?..nIMS 

n* n o o o a 1S1uoo INC 3,3 
OS oooos 1S1001 INC 2.3 
10 ooooc. 0S0133- STA ?,.01*40 

11 oono7 0?0013- L0» O.PSPOO 

u oonio 113000 Ann 0.3 

11 0001 1 0 S 0 0 Q 3 - STA 3,.PIMS 
1" 0001? 1 SIUOO INC 3,3 

1 5 0001 3 lSliioo INC 3.3 

lo oooi a nson *,s- STA 3..PI«»D 
17 poiis oorooi IMP .»! 
1" 0 0 il 1 h 030007- LOA J..RFDY 

! » HOI 7 1*0317 •line "CAR 

?e 00020 0*30P 7 OIC O.MCiP 

?\ 00131 0300.SO- LOA 1,MfAMK 

?? 0013? 1 070.00 AND n. I 
?\ 010?J 0 u o 0 i f) . STA 1 .C-C» 
Pa 00030 OOSJOI STA 1.1.3 

?<• 0003S oonaoi JMP .•1 

?r- 0O02t> 0O0UO1 »ESET!.JMP .•1   I 

n ; IS 
?h : IS 
;» 00037 1 0 3 10 0 sun 0,0 

3>< 00030 0O00O3- STA 0.ENTRY 

3i 

3? OPnj.1 000000- STA O.HOOO 

33 
3d 0005? nn?«t NIO< MCAT 

3C 00033 Ofc3S1* SKPRZ MfAT 

3c 01130 0 0 0 0 0 0 JMP . 
3/ 0003S 0«»370*> SKPD7 »C»T 

i» 0003* OOOOOO i-p , 
TO O0OJ7 0M31 7 Nine "CAR 

<" OOOUM 1h3S07 SKPR7 MCAR 

11 00001 OOOOOO IIP . 
"? Oooo? 063717 SKPDZ MCAR 
u3 001OJ 111011 JMP . 
uu 0 0 10 0 061317 LISMINIOC "CAR 
U=. noons 030001- Lf)» O.Ml*   | 

^f- OPiut> 03OO03- u)» t..OIMNO 

07 000*17 163117 DOR O.MfAB 
«•(• ooosi 06S1O7 •IDAS I,MCAR 

uo noosi 163617 SKPDN MCAR 

so II00S3 0 0 0 7 7 7 m> .-1 
SI 001S3 1061O6- JSB •5.RCVSV 

s? OOOSo 0 0 0 0 0 1 JMP .•1 
S3 nooss (130103- I'lA ?..OTMHD 

Su OOOSh 03SOO0 LOA i.o.a 
SQ 00OS7 13O01S- LDA 3.HDC0F 
S.. 000(,0 1 36 0.10 SJ« 1.3.SZB 

S7 OOOkl 000763 .IMP LISN1 

SC 

" OOOh? 13S001 L l» I.I.? 

I IT SHOULD MAVE BffEIVEO AN ACKNO»LFDGE FSOM T.I. 

I FIND OUT N"i» AOOBFSS %   SFT 
i .DIMS, .OIMAD, .PJMS, t .PIMAD innoFssFs 

FIND OUT MC» COOE FOP 
THIS MJCMINE 

sTiiBf MC« conF 
MC» V»PI«RLt « 

tN CUPPFNT 

»E«DY BLOC* 

COME "EWE »"FN MFSET ME«nEO 
BECFIVFn,  INOICiTINC, TM1T POOCFSSINC. 

TO RF PEST4BTED. 

I wMEN ENTPY 
; AHFK    FNTBY 

I WMFN HOPP x 
I MMEM HORO « 

0. DIM ME«OFR IS E3PECTE0 
1. PIM MFAOFP IS FXPFCTFO 

, HEADFB IS EXPECTED 
. DAT* IS EXPECTED 

SET UP BECEIVF FOB "EADEB FROM DIM 

( ADDBFSS OF DIM MfAD^B HLDC< 

I TAKE FIRST »OBD FBDM HEADFB BLOC" 

I  IS IT -3?760.? 

IF HOBO 1  IS NOT HEADER CODE. 

GO RACK TO LISTEN 
TAKE SECOND i-nRO FBpM MFAOFR RLOCK 
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oooi oc«*3 
01 0006?' I?S,OIS INC« 1,1.SNS  i is IT -i? 
o? OOO60'OOO7UP JMP BESET  I IF SP, BESET 

OI ooo6S'oioOos- LP* 3,DMC» 
Ou 0O066'116O0S S'JB I.3.SNP   I IS THIS HE»PF» FROM DIM? 
05 00067'0000?0 JMP Oil   I YES • CONTINUE 
06 00070'OOOOUS- ST« ItSVMCi   I S»VE MC» CODF 
07 00071'01O007- LP« 5..»EI)»  ; NP - SEND B»CK BEPLV PF 
00 00O7?'10?5?O SJBZL 0.0  I  NOT «CCFBT»BLF 
OO 00073'00|003 ST» 0,1,3 
if 00070 '03001 l-TNGD: LO* O.MS I TBINSMT ACKNOWLEDGE T

0 

11 '0007S'0?O007- LP» 1..PE0T I MlCMlNF WHTC" SFNT HFiDFB 
1? 00076'03O0US- U'l» ',SV»C» 
13 00077*063006 PUB 0,MC»T 
la 001 00'06S006 i)0» I.MC»T 
15 00101'073106 PPCS P.MC4T 
16 O01O3'063606 SKPPN »C*T 
17 0Q1 03'000777 .1MB .-1 
IF 0010U'0 30010- L0« 3..TBS 
\U    001 OS'006007- ISB r?.TBNSV 
?0 00|06'00073., IMP UISN1       ; NO, GP B»C« TO LISTFN 
?' 00]07'000O0! (III •   IMP .•! 
?? 001|O'0?S007 LP« 1,7,?   1 T«KE OU»PB»NT INDICATPR 
31 001 1 I '0?0000- LDA O.CMT* 
?0 001 1 ?' 1 O6O0O Sub o.l.SZR 
?«: 001 1 3 • OOOdOO JMP .    ! MpAPEP HLOC* h*S hBPNC QUADRANT INDICATOR 
?»• 001 14' 0100OU. ISZ MOBP 
?7 : SET IIP BECEIVF F )R PIT* FBO" DIM 
?B 0011S'0?100? LOA 0,?.?   I TAKE KOBO COUNT FBOM HEAOE» BLOCK 
PQ 00 i ] 6' 0?O0! 3- LPA l.OFOOO   : TEST INCOMING WPHU CPI'NT 
30 001171107000 ADD 0,1 
31 001?0'13S103 MOVL 1.1.11C 
3? 00!?|'0?00!1- l">» O.MSOOO 
17 001??'0U?03|- STi 0,*.CTP?  I PUT TN TiNCEL'S TABLE ? *PBO COUNT 
3<J 001?3'0300113- LPA ?.M? 
35 001?il ' 103000 ADO 3,0 
36 00l?S'0?0011- LOA 1..0I"»0  I TAKE APOBESS PF DIM PiTA 
37 00|?(,' 006017- 9T» l.*.TB?»P ( PUT IN CANCEL'S TABLE ? n»T« ApPOFSS 
3B 001?7'0?UOIH- LOA 1..PIMS  ! STABTINP DATA AOOBESS MINUS ? 
3Q 0(1 I 30 ' 1163007 
HO 00131'0»SI07 
1.1  001 13 ' 030007- 
U? 00"33'10?U00 
u3 0oi3a'0i1uO3 
in 0013S'0300Il-T 
us 0"!36'030007- 
16 OO|37'O30O06- 
117 001O0'O6?O0s 
UA 001U!'06S00S 
11Q 001 0? ' 0731 OS 
=0 001U3'063606 
SI OOlliil '000777 
s? OOIOS'030036- 
S3 00106'006007- 
Su 0O|U7'06l6O7 
55 OOISO'000777 
56 OOISI ' 0060116- 
57 | 
SB 0O1S?'0300O 1- 
SO 001S3'0?SOOO 

PPB 0, T AP 
OPAS ! l,"C»« 
IP* 5. i .BEP» 
S'JB 0, ,0 
ST» 0, 3.1  l -EiPFB IS •CCEPT4BLE 

PtLOA 0, , MS    ; IB»NSM It 8E»0V MESStGE TO DTM 
LPA 1 , ,.PEP* 
LOA ?, ,0MC« 
POP 0 ,MC«T 
POA 1 ,»C«T 
OPCS ?."C»T 
SKPPN »C»T 
IMP .-1 

LO* ?, ,TBI 
JSP *. ,TBNSV 
SKPPN MC»B 
JMP .-] 
JSB S .BCUSV 

CHECK TH»T THIS IS 1 P»T» BLOCK 
LO* ? . .OIMS 
LOA 1 .0,3 
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IOOU )C»«3 
01 ooisu 03U037- LOi 1.0TCI7F 
Oi ooiss 156U0U SUP 1.3.S7B 

05 001S6 ooouoo JHP .   ; «B 
nu OOIST 010005- 137 FNTRY 
ri c 00160 1o?uoo SUP 0,0 
An 00161 OUOOOU- ST» O.MOBO 
"7 001*.? nooaoi JMP ..1 
00 00163 O60?07 LlSN? :Ninc MC*W 
nO 0016U o?onoi- L01 0.M16  | 
10 0016S 03U05U- L0» |,.PIMNn 
1 1 on 1 ** 06?007 OOR O."C«B 

1 ? 001*7 06*107 MIS 1,MC»B 
IT 00170 0*5607 SKPON "C»H 

III 0OJ7I 000777 J^p .-1 
1 < 00)7? 0060(16- JSP .i.PCVSv 
I* 00171 OOOuoi HP .•! 
17 0O| 711 03003'!- L0« ?..P1MMr> 
10 001 7S O?snon L0« 1.0.3 
1" 00| 76 03U005- LI* 3,HOC OF 
?0 00177 136U0U SUB 1.5.S7S 
?\ 00?"0 000765 HP LISN? 
?? on?ni 03S00I IK 1,1.? 
->5 no?o? 1'SUIS TNC« 1,1 ,SNB 
?U on?o3 000635 J1P BESET 
»« nnjnj 05U03U- L0» 1,P"«C» 
?6 oo?os 1 16UP.S SIP 1.1.S\R 
J7 00306 000U30 • HP 01?   1 Y 
?0 00307 OIUJOUS- sr» I,SV

M
C» 

?» O0?l 0 0511007- LOA 3,.BFnv 
Id 00311 102S?') S'JRZL 0,0 
II 0031? oat *i05 STA 0,5.5 
V 0031J 0?0011-TNGPl LPA 0,"S  1 

S3 0031u O3U0O7- LI* l,.BEnv 

5u OOJIS 0500US- L'l* 2.SV-CA 

1^ 00316 063OO6 10R 0.MCAT 

56 0O317 06S006 !)'J« l,MC«T 
57 00330 075106 oors ?.HCAT 
JO 00??1 065606 SKPON «CAT 
5° 00??? 000777 .HP .-1 
on 003J3 010053- LQA 2..TB6 
HI 003?U 0060U7- JSP il.TSNSv 
•^ 00??5 000756 lip LISl? 
M 00??6 0O0U01 0I?1 .HP ,•! 
«> 00??7 0?S007 L01 1.7.3 
ut 00330 0?0O00- LOA O.CMCA 
16 00?3i 106U0U S'JB 0.1.S7/B 
• 7 M?<? ooouoo HP .   11) 
d» 00315 0|060U- ISZ HOHP 
»» !   SET HP PECFIVE 
SO 0033U 031 on? LOA 0.2.?. 
••1 no?J5 0?UOl?- LOA l.PSOOO 
it nn?3t> 107O00 •no o,i 
M 00?J7 13510? •IOVL 1,1, szr 
Su oo?uo O?0015- L0» 0,»5O0O 
5« 00?U1 0113030- STA O.rf.CTRl 

5* oo?u? 050OU5- LOA ?,~? 
= 7 oo?u3 1115000 AOO ?,o 
'H 00?uu O3U035- 10* l,,PI"»0 
CO 00?U5 01160 1 6- STA I.S.TRI* 

OWR BLOCK FQLLOwFD D16" HEAOEP 

SET UP BFCEIVf FOB HEAOEB FBO" PI" 

! T1«F FIBST KURD FUPM HF4DEB BLOCK 

IIS IT -3276U.? 

I  IF IT IS MOT  «F»OEB COIF, LISTFN »G»IN 

I T«K£ SFCONO »OBi) FBOM BMfF-i flLOCK 
1 IS IT -1? 

I IS TMI? HEAOFB FBOM PI*? 

FS - COMTIMIF 
I 5»VE «c» mOE 
I Nn - SEMO HACK BEPLV OF 

J NOT »CCEBT«BLE 

TB»NSHIT »CK»iO»iLEOGE TO 
I MiCHIhE KMICh SENT HE»r»ES 

I NO. f-(i BiC« TO LISTEN 

I TAKE QU»DB4N1  INOIC4T0B 

U»rvB»MT IN01C4T0B IS '•BONO 

FOB 0»T» FB11M BI« 

I T»KE NOBO COUNT FBO» HFiOEB BLOCK 
I TEST INCOMING «OB0 COUNT 

I PUT IN CJNCFL'S TiULF 1 "OBO COUNT 

I T»KE PI" 0«T» iDOBESS 

0 I PUT IN C»NCEL'S TABLE 1 0»Ti 400BESS 
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(ions  DC»M3 
01 oo?u6•n?yrtu?- 101 1 ..PI"S 

0? 002U7'06?007 r>(lB 0,"C»R 
o? oo?5n'o65io7 00»8 l.»CiR 
Oil 00?5t ' 030007- L0» 3,.9EPY 
05 oo?5?'in?uno S'lP 0.0 
06 0o?S3'0oio03 sr» c I.3.J  1 HF»r>E« IS «CCFPT»B.LE 
07 on?5u•o?ooiI-THOYP-UT* 0,"5   i TR»ns»IT »E»ny TO PI» 
OP on?55'o?aoo7- LO* 1..BE0Y 
09 oo?56'03nn?u- in* ?.P»CA 
10 00?57'06?006 Dnp 0,»C»T 
11 0"?60 ' 06S006 00» 1,*C»T 
1? 00?6I '073106 mrs i ?,>"C»T 
13 00?6? ' 063606 SKPI1N MC1T 

MI 00?63'000777 JHP .-1 
IS nn;>Mj '03on?7- 10» ?. .T9J 
16 00?65'0060U7- IS" S.T9NSV 
17 00?M,'063607 ,S<PPN *C»» 

10 0O?r,7'000777 IMP .-1 
1Q nn?70'0060us- ISR s.wrvsv 
?0                  1 CHECf 1H1I THIS IS » OAT» KLPCK 
?i oo?7i •njnoiiJ- U1» ?..PIHS 
?? 0O?7?'0?5nO0 IM 1.0,? 
?3 00?73'03U037- LOi 3,nrcoE 
?a 00?7U'136aoa S IS 1,3.SZ» 
?* 0O?75'0O0OO0 WB i «PONG Rune Fnuuo«Fr) PI» HEADER 
?6 00?76'10?UOO S IP 0,0 
?7 P0?77'0ao003- ST» O.F»<THY 
?o 00300 • nuonO'j- 3T» o,«o9n 
?0 00301'00601U- ISR S.CNCUS  i C»IL ST»P c»xcEuu»tmn pn 
30 0030?'030036- L0» ?,.9Frnn 
31 00303' o?onns- LO* o.HornE 
3? n030a'OU1000 ST» 0,0.? 
33 no305'o?nnnn- U0« 0,C"C» 
3a 00306'ouinoi su 0,1,? 
^5 OO307'o??o>>- L0« o.*.nu«p 
36              1 •10'JSLF CTLK1 V1»|I«LF 
37 0OJ10'1011?u HnvZL 0.0,S79 

30 0031i'inoano MF& 0,0 
3" 0631?'0U1 On:> ST» 0,?,3 
an 00313'03003a- UD* 3. .Ptx*r> 

ui 0O3iu'o?1ao? L0» o,?,3  i -»n«p cm/NT (IF PIM n»ii 
u? 00315 • oui on'i ST« O.a,? 
03 o03ifc'n?iuns Lli 0.5,3  i FUMF • nF PIM n»T» 
ua 0O3i7'0aioos ST» 0,5.? 
US OOTJ?o ' 0?1 006 Un» 0,6,1 
U6 003?1'Oal006 STt 0,6.? 
a7 003??'030005- lit 3,.niMMn 
ao 003?3'0?1ao? L)l o.?.3  : - wORrt COUNT PF oi* OAT* 
ao 003?a'ouioi0 sr» 0.10.? 
SO 003?5'0?1on5 U0» 0.5.3 
51 003?6'0O10l1 STJ 0.11.? 
5? 003?7'0?1U06 L0» 0,6,3 
S3 00330'00101? ST» 0,1?,? 
5a 00331'0?|a|0 L»« 0.10,'   1 DISK AODRFSS POINTER OF 01 
55 0O33?'0aiO|3 ST* 0,13.? 
S6 00333'I0?uoo SH« 0,0 
57 oo33u'oaioia ST» 0. 10,? 
50 00335'oaiois STi 0,1S,? 
59 00336'Oal016 ST» 0,16.? 

116 



0006 PCAM5 

1)1 00337 011017 

n? 1  T4 

03 (l(>3"0 O?000l-TRFCH 

f« 00311 OP1056- 
(IS 6051? 030O?5- 
(f 0031? O6?006 
07 00311 06500s 
OS 0031S 073106 
-« 0031* 063606 

in 00517 000777 

11 005*0 030050- 

\? 00351 006017- 

11 ; TR 
i a 001S? 0??0??-TRFCO 

•c 003*3 1011?0 

16 003S1 100100 
1 7 005SS 0500u5- 
t & 00556 115000 

19 005S7 0?10|S- 

?0 0056O 117000 

?1 00561 0500?*- 

?? 0036? Ofc?006 

?3 00363 065001, 

?« 00361 073106 
?c 0056* 063606 

?6 005*6 000777 

?7 00367 030031- 
?8 00370 00fc017- 

?« ;   T 
SO I 
31 t 
1? I 
ti : 
31 00371 0??0?3- 

J«j 0037? 10100S 

I* 00373 000107 
17 0«37i 03O036- 
5P 0037S 0?0061- 

)« 00376 01?0?3- 
-0 00377 101i?o 

111 OOuOO 100100 

a? (1010! 01100? 
u< 0010? 0?0001-TT!M1 
uu 0OUP5 0?1056- 
ut 00101 0500s?- 

«t ooips 06?00» 

17 00106 06S006 

«c 0 0 it (i 7 075106 
114 :  SF 
50 00110 060?07 

SI OOUI 1 O?oni 1- 

5? 0011? 0?10S5- 
ST 00113 06?007 

Su 00111 06*107 
SS 0011s 063606 

50 O0116 000777 
S7 00117 0300S5- 

Sl> O01?0 '00b0l7- 
59 001?1•0*5607 

STA 0.17,? 
4N5HII REC-M HEAOFR TO BECH1 
:LOA 0.M16 
LOA 1..REO0 
LOA ?,BMC« 
no» O,«C«T 
00* I."CAT 
IOCS ?,MC»T 
S<.PPN "CAT 
.(HP  .-I 
LOA ?..T03 
JSB J.TRNSV 
»NSM;T LIST OF I.FAKFRS 
:LOA O.S.CTLKR 
13V7L 0,0 
*£!". 0,0 
L1A ?.M? 
too ?,o 
LI* li.UI 
»DB ?,1 
LO* ?.B"C* 
DilB 0.«C*T 
on* i,»r»T 
iocs ?,MC»T 
S<PPN MC»T 
JMP .-1 
LOA ?,.TBu 
JSP 9.TSNSV 

RANpMIT RtfM MFAOER '0 TBATK lhlT|llI0>! MAOINF 
IF LE»KFR OVERFLOW I«inlC»TOP IS SET, SEND ONLY 
91  X,V PAIRS TO TSACK INITIATION "ACHTNF.   THIS 
WILL ELIMINATE THE LAST 0 x.Y PAIBS "HICH »RF A 
LINE SIMULATE* FOR DISPLAY PURPOSES. 
L0» 0.'.L«OVF 
M1V 0,0.SNB   1 7S LF«KEB OVEBFLO" COUNTER SFT? 
JMP TTIH     I 60 - PPOCEFP 
L0» ?..PFC"P I YES - SET IIP TO TBANS"IT ONLY 
L'A O.POJ     1        91 x.Y PAIRS 
ST* 0.5.CTLKB 
M0V7L 0.0 
NEC 0,0 
ST* 0,?.? 

LOA 0,«16 
LO* l,.BFCHO 
L'l* ?,T«Ct 
POP, 0,»C»T 
90' l.MCAT 
ones ?,cc»T 

T IJP RECEIVE FOR »C«Nn*LFOC.F FROM TBAC" INITIATION 
Nine "C»R 
L0» O.MS 
L0A 1..B0Y1 
onfi O.MCAB 
DO'S l."C»B 
SKPPN HCAT 
JMP .-1 
LO* ?..TB7 
JS« J.TONSv 
:S*PPN «C*B 
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1*007  I 
0) oou?? 
0? 0OU23 
05 oou?u 
ou nnupt 
0* 00<l?6 
Of. 00u?7 
07 nou30 
OR 00U31 
OQ 00U3? 
10 00133 
11 ooi3u 
1? 0013S 
13 00u3b 
|u 00(137 
is ooiuo 
16 00UU1 
17 noui? 
1R   001113 
10 onjuu 
?r   onus 
?1 0011b 
?? 00117 
?3 oouso 
?u ooiM 
?«, ooas? 
?b 001S3 
?7 0OUS1 
?R 001SS 
?0 OOlSb 
30 00US7 
31 ooibo 
3? OOubl 
33 noub? 
3u ooib3 
3S OOUbl 
3b OOibS 
37 OOUbb 
3» 00<lb7 
3P 
uo 00170 
ill 00171 
1? 0017? 
U3 00U73 
11 00171 
UB oou7S 
ue oou76 
17 00177 
UP nosoo 
UQ    OOS01 
so ooso? 
SI 0OS03 
s? oosou 
S3 oosos 
Si OOSOfe 
S«j OOS07 
%h 0OS1O 
S7 00S11 
SR 00SI2 
50 oosn 

C»»3 
000777 
OObOlb- 
030055- 
0?ioon 
0?ios». 
10biO5 
00OU31 
0'ioos- 
1 OblOU 
0«.3O77 
031O07- 
10'S'O 
oil io«. 
0?1001 
OUOOlS. 
0?001 l> 
0?11007. 
0300US. 
Ob?Onb 
Ofc&OOb 
073106 
OhO?07 
o?noi1• 
npuoss- 
Ob?007 
0b5l07 
0b3bi* 
000777 
0300S7- 
00b0l7. 
000711 
0?1001 
0?105?- 
1 Obioi 
Ob3n77 
0?1003 
1 01 0 n 'i 
000713 

0??n?3. 
I 01 1?0 
I00100 
0300"3' 
1 u3om 
n?ioi5. 
1U7O00 
0300S3. 
0b?00b 
ObSOOb 
07310b 
Ofe3bOb 
000777 
03OOS1' 
0ObOU7. 
OO'OiO' 
100003 
030000 
000001 
000001 

STA 
!LOA 0, 
LPA 1, 
LOA ?, 

I«.p .-I 
JSB *.BCVSV 
101 2..R0Y1 
L'T 0,0.? 
L1« 1.ROC0F 
SUB 0.1.SNR 
JMP CKAOO 
L0» I.HOCOF 
S'lP 0.1.S7.O 
HALT 
LOA 3..BE0Y 
SURZL 0,0 
STA 0,3,3 
L"» 0.1 .' 

o.svc* 
-5 
.RFOY 
SVMCA 

0T>   O.MCAT 

>"A   1.MCAT 
IOCS   ?,MCAT 
Mtpr   «C»« 
L0»   0.*S 
LOA   i,.onvi 
TO"    O.MCAB 
OOAS   1,»C»" 
SKPOI"    MCAT 
MB    .-1 

LOA   ?,.T°0 
JSB    fl.lBNSV 
JIB    OBCV 

CKA0O:L0A    0,1,' 
LOA    1.TMC4 

S'JR   0,1 ,S?P 

LOA   0,3,' 
10V   0,0,S7R 
JMP   TTIH 

Nil   LE'KFBS   TC 
LOA   O.'.CTL" 
10VZL   0,0 
MEG  o,n 
LOA   ?,»? 
Ann  2,o 
LDA    1,.L<I 

'.1 
?.T»CA 
0,"C»T 

OOA  i.Mcsr 
'50CS ?.»C»T 
SKOpN MCAT 
J"B .-1 
LOA ?,.T»« 
JSB J.TBMSV 
'MB i.USNI 
-3?76S.   I 
030000 
0 
0 

I tEST CONTENTS OF BF0T1 BLOCK FOR 
I rOPRFCT C0NTFNT5 

I CONTENTS TS CORRECT - C*EC< MC» »DORFSS 
I CONTENTS TS NOT CORRFCT - IS IT MFAOEB? 

I NOT MFAOER OR RE'OT BLOC" - ILLEGAL 
I YES - IT IS MFAOEB 
I NOT ACCEPTABLE COOE IN RFAOY BLOCK 

I S»VE MC» AOOBFSS  OF wBONG MACHINf 

; TRANSMIT NOT ACCFPTABLF BFAOY BLOCK 
1 TO THAT MACHINE 

I LISTFN FOB BF0Y1 ACKNO»LEOGF AGAIN 

I *AIT FOB TRANSMIT TO BF OONE 

I CHFCK RECEIVES OONE X   C0NTF-"T9 OF BFnvi BLOCK 

I BFAOY BEPLV FBOM «BONO MACHINE 
! IS HFAOFH ACCEBTABLI: TO TUKTN? 

;  SE^ 
• T TI n: 

ADO 
LOA 
100 

BLOCK TO TRANSMIT TO DIM It BIM 

OOOR   0CAM3 
ni oosia'oooono      1 
0? OOOOOS BFOYlt 
03 OOOOPO BFCHO: 
01 oooo'o niMH-): 
ns oooo'o PI MHO; 

Ob onoono' 

.bLK •>   ! RLOCK FOR BFCEIVING MESSAGES FROM TRACK INITIATION MACHINE 

.BLK '0 

.BLK ?0 
•BLK ?0 
FNO 0CAM3 

118 



oooo    nc«><5 

c«»on HOO""! ' 7/07 7/1? 
CK»C« unou?i' 6/S9 7/51 
c«c* cooooo- l/l? ?/?3 5/?5 a/as S/55 
(•••CIS ooootu-K t/?a 
CTl«K O00O??-X l/5t) 
CTTS1 oooo?o-« l /?« 
CTTfl? OpoO?l-X I /?0 
nc»«5 cooooo' ?/0U »/06 
niMMn ooosu?' l/|1 ft/la 
n«c» nooon**- 1 /IB 5/05 5/a6 
DTCnF 000037- 1 /a5 U/01 S/?5 
FMPV 001005- i/ts ?/30 u/ou S/?7 
MDCHE ooonos- 1/17 ?/ss a/19 S/51 7/0K 
MIIPD ooooou- 1 /|6 1/un ?/5? 5/?(> a/06 
I HM 0 0 0 0 u <| ' 1 /ltd ?/ua ?/S7 5/?0 
1 1S»? MIAIRV a/o* u/?i u/u? 
l.» 1 pooois-x l/?s 
IKOVF p 010?5-* 1 /5I 
"1* opooo i - 1 /I * ?/uS U/19 t>/05 6/a5 
'V roooa5- 1 /17 5/5U U/S6 »i/l 7 7/a5 
MS r. o n o 11 - 1/?1 5/1 0 5/au u/5? S/07 
*snoo room s- l/?5 5/5? u/s« 
HCIMK ooooso- 1/s? ?/?l 
PS000 ooooi?- 1/?? ?/l 1 3/?9 U/Sl 

P91 oooo*o- ?/0? 6/5« 
pjMHn oooSfc?' l/ao »/0S 
P»C» oooo?u- 1 /5? U/?S s/oo 

on C0O1 "' 5/os ?/?1 
OT? ooo??t>' a/?7 u/u3 
prvsv ooooa*-< 1 /so 
pncn* oooos*. 1/5" 7/1S 
PFCH3 0005??' 1 /a? «/05 
Pfnv O00SI0' t /1J 7/S»> 
Pfnvi ooosi s1 1 /S7 B/1? 
9F5F T 0000?". ' ?/?«. 5/1? u/?a 
P»C» oooo?s- 1 /55 6/os 6/?l 
Sv"C" O000US- 1 /no 5/1»> 5/1? u/?« a/5a 
TPI »n O0O01fc-X !/?» 
Tfc?»r> C 000 t 7-X l/?7 
TCC4 c 0 o os ? - 1 /Su 6/US 7/55 7/U7 
INCH P0007U' l /?o 5/11 
TK-GP 000?!V t/»« a/5? 
TUGTt ooouul' i/so 7/1 6 
TPnyO cooi5s' 1 /5a 3/aa 
TPDVP 010?Su' 1/5S S/07 
TPEcn 0005s? • 1 /57 6/ia 
TPFT" PO05U0' 1 /56 6/15 
TPMSV O0OOU7-X l/SI 
T Tin O00U7O' 1 /s»> 7/UO 
TTIM OOOaO?' t/SS 6/56 6/a3 7/3» 

.CNCL p o o o) u - 1 /?a s/?o 
,rr«i opoo?o- l/?fl u/ss 
.CTH? 0000?|- 1/?' 5/55 
.CTL< oooo??- 1 /5" S/5S >|/1U 6/50 7/uo 

,PTM» 000155- 1 /J9 ?/|0 5/56 
.PIMM ooooo?- l/1'l ?/U6 J/S5 S/a7 
.1'IKS POOOa ! - 1 /us J/P7 5/5S 5/5» 
.HPPD OOOOuu- 1 /a« 
-L«l oooois- l/?S 6/|0 7/US 

119 



onio    r.cin 

i Knv 00OO7J. 

i sm G0O0U0' 
NH»« ooooM' 
PIM1 oooojv 
HMH ooooiu- 

PI"S oooou? 

RCvS dOOOUd 

RDY1 oooo?s 
RECH roooi* 
RFriY 100(107' 

TK1 1 000016 
TH?« 0 0 0 0 17 

TR1 oooo^t- 
TR? 0000?7 
TR1 ooooio 
TRU O0O011 
TRS 00001O 
TRh ooooi? 
TR7 oooo^i 
TRS oooosu 
TWO 0O0OS7 
TRVS 000OU7 

1/51 fc/lll 

t /«« 7/SS 
1/S5 2/0<! 
1/ui a/1* 11/SK 
1 /uo u/1 0 a/|7 5/<l0 
1 /U6 il\\ S/oi 5/?1 
1/50 7/SI 5/56 u/15 5/19 
1/57 6/5? 7/OJ 7/PU 
1I'i? S/JO (</OII 6/37 6/UU 
1 /l* ?/l« 1/07 J/1 1 J/ui 
S/ou s/o« 7/1 1 7/17 
l/'f. U/SR 
1/27 1/17 
1 /lu 1/5? 
1/JS S/15 
1/»6 »/1 1 
1 /17 6/37 
1 /?o 1/1" 
l/JH u/uo 
t/ss 6/57 
1 /56 7/51 
1 /SR 7/?R 
1 /si 1/1R 1/5J (l/ill 5/16 
7/50 7/5U 

h/?t> 
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ooot     ocis 
01 
c? 
M 
r u 
01 
»* 
»7 
re 
OQ   o 
10 
11 
I? 
IS 
I" 
H 
1<- 
17 
I P 
Is 

?0   0 
?1 
?? 
?3 
?» 
?R 
?* 
?7 
?« 
?« 
jo 
HI 
»? 
1} 
Mi 
3S 
\* 
JT 
5d 
14 

CNCLSTR34 

riTL   CNCLSTS I   STAR   CANCELLATION   POUTINE 
.ENT   CNCLS.LM,TH1AP.TR?A0.CTTR1,CTTR?. 
.ENT   CTLKB 
.ENT LKOVF 

<E« VERSION OESir.NFO JO OECE«RFR 1Q7U 
:H»MGE TO USE 30 Y ROWS OF Mi » VALUES 
AOOEO 13 JANUARY 1R71. 

.ZBFL 
onnn-oooonn 
0001-000000 

oooooi 
OOOJ-000000 
0000-000001 

11 
a? 

nooo 
0001 
0006 
0007 
0010 
ooi l 
001? 
001 J 
oom 
oois 
OOlh 
0017 
no?0 
no?) 
»«?J 
oo?J 
no?o 
oo?i 

00?> 
00?7 
OOJO 

01031 

U7 

uo 
so 
SI 
w 
si 
su 
ss 
S6 
S7 
" 
SQ 

003? 
0053 
0030 
0031 
003b 
0037 
0000 
0001 
ooo? 
onu3 

000001 
nonooi 
oooooi 
ooomi 
OOSOUl 
177700 
oioooo 
o o o o u ? 
00030? 
000301 
000306 
00000? 
000003 
000?7l 
000?73 
ooossu 
177630 
050001 
1?6010 
0?17SS 
1P3000 
0uoi?o 

0PO7S3 
1?3000 
0 0 0 0 ? 1 

O?07S3 

l?3000 
Ooon?? 
I?*000 
0O6753 
0U67S3 
0O67S3 
OOOOnn- 
ooooo?- 
0JO711 
0O67S1 

CTLKP 
SAVE: 
LKOVF 
PVLAP 
P33:3 

TBi An 
TR?AO 
C'TRl 
CTTB3 
LIU1) 
i6o: 
CTPC: 
P30: 
.YOCT 
.PRY1 
.pav? 
.p?:? 
.OVLI 
.C1PP 
.CT»I 
.L«OM 
M100: 

-CNCLS 

.RLK 1   I LEAKER OVERFLOW INDICATOR 

l» 

.NRFL 

.RLK 1 

.BL« 1 

.Rl K 1 

.RLK l 
K1 
-6". 
0 
30. 
OCX 
RVY1 
RVY? 

I ADDRESS OF T»RLF 1 OATA 
I APnRESS OF TABLE ? OATA 
I COUNT OF TARLF I DATA 
J COUNT OF TARLE ? OATA 

lOVLAP 
tCTP 
!CTR1 
!LE«DM 
-loo. 
iSTA 3,S»VF 
IOC 1,1   l 
LOA 0.TRIAD 
ADO 1,0 
STA O.?0,0 

LOA 0,TR?AI) 
AOO 1.0 
STA 0,?1,0 

LOA 0.LK1AO 

AOO 1.0 
STA 0,??,0 
SIR 1,1 
STA I,?.YOCT 
STA 1.5.PPV1 
STA 1,9.PRY? 
STA l.CTLKP 
STA 1.L«OVF 
L9A 1,.P? 
STA \,9.OVLI 

PLACF TARI.E 1 AOORFSS IN AUTO 
1 INfRFHENTlNr, LOCATION ?0 

; PLACF TARLE ? AOORESS IN AuTP 
I INCPEMFNTIN6 LPCATION ?1 

I PLACE LEAK LIST AODPFSS IN AUTO 
I INCREMENTING LOCATION ?? 

J 0 TO V OCTANT 
. I 1 10 PREVIOUS VI VALUE 

I 0 TO PREVIOUS V? VALUE 
I 0 Tn LEAKEP COUNT 

i o TO LEAKEP OVERFLOW INOICATOP 

EST TARLE 1 
F TARLE ? CPU 
F TARLE 2  COU 

ANP TARLF I 
TARLE ?   VAL 

I ? TO COUNTER OF OVERLAPPED 
I K.v COORDINATES 

TARLE ? COUNTERS 
NT*0, EXIT 
NT IS NOT EQUAL TO 0 
COUNT = 0.  TRANSFER ALL 

UFS TO LEAK LIST AND EXIT 
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000?  CNCLS 
01 ooouu'o?0717 L0» O.CTTB? 
o? ooous' ioioos HOV 0,0,SMR 
ot ooou6'0oiuoo JMP 0,3 
n« ooo"7'oio75i LOi ?.H100 
05 nooso'050000- STi ?,CTLKB 
06 00051 '0?u71l LOi 1.CTTB1 
07 0005?'1*5005 •40V 1,1,SNP 
op 00053'ooouou JHP TRNFB 
OQ O005U ' 0U67U1 STi 1.S.CTBB   I CTTS1 ViLllE 
lu ooo55>oo?7ui STi O.S.CTRI  : CTTB? ViLUf 
11 0OO56'000U|7 Jip CLRL1 
1? 00057'0un7?7 TBNF*;STi 0,CTRC 
11 oontiO • o??o?i L0» o.»?i,o 
111 00061 * Ou?0?? STi 0,«??,0 
15 ooo6?'moooo- IS? CTLKB 
16 00063'OOOUO? JMP .•? 
17 O0O6U'0O?711 IMP J.LKP.N 
1« 000fc5'0107?t IS7 CTRC 
1» 00066'00077? 1HP .-6 
?0 00067'0?0000- L1J 0,CTLKB 
?1 00O7O'0?u71O LSI 1,»100 
?? 00071'1?UU00 JET, 1 ,1 
?3 0007?'1?1000 »IO 1 ,0 
?u 00071'oaoooo- STi 0.CTLKB 
?5 ooo7u'ooiaoo J*p 0,1 
?6 ;  PILL 61 BY 1U iOMiY NlTH BIT Pi 
?1 I  REBBESF»iTiTIvE IF FiCH X.V PilR 

?' 1 CLF.i* THE 61 «» lu «PO»Y 
?o 00075'0?0710 CLRLliLOi 0,"6U 
50 00076'0<I0710 STi O.CTRC 
11 0OO77'01u7l0 ID* 3.PJU 
3? 00100'1?6U00 SUB 1.1 
11 00101'01056? L0» J.ROKiO 
Ill 0010?'OU5000 LOOP: STi 1.0,? 
15 0010?'OU500I STi 1.1,? 
16 0010U'0U500? STJ 1.2.2 
17 00105'OU5001 STI 1.1.? 
3f ooio6'ousoou ST. I.u.? 
10 00107'OU5005 STi 1.5.? 
UO 00110 * 0U5006 STi 1.6,? 
HI 00111'OU5007 STi 1.7.? 

u? OilII2'0*3010 STi 1,10.? 
01 001 1VOU501 1 ST» 1.11.? 
«« 0011U'0U50I? 3T» 1.1?.? 
u« 00115'0U5011 STi 1.1!,? 
U6 00116'01501 « STi I.U.? 
U7 00117'0U5015 STi 1.15.? 
u* 001?0'OU5016 STi 1,16.? 
uo ooi?i'oa50i7 STi 1.17,? 
50 oo|??'ou50?o STi 1.20.2 
51 001?1'OU50?1 STi 1.21.? 
5? 001?u'o«50?? STi 1,??.? 
51 001?5'0US0?i STi 1.21.2 
5u 00 1?6'0il50?<l STi 1.24.2 
55 011?7'0U50?S 3Ti 1.?5.? 
56 O0130'0U50?6 STi 1,?6,? 
57 00131 '0I150?7 STi 1.27.2 
it   0013?'0«5030 STi 1.30.? 
50 0011VOU5011 STi 1,11.2 
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0003     C 
ni   oni3a 
o?  onus 
03 (inn* 
oo  irnn; 
05 ooloo 
06 oniai 
07 ooia? 
oi> 00103 
09 oojao 
10 nnius 
11 ooiofc 
)? (10107 
t3 01150 
m 00151 
15 0015? 
If.   00153 
17 00150 
18 00155 
10 00156 
?0 00157 
?1 0OI60 
?? 00161 
?3 0016? 
?0 00(63 
?5 
J6 
?7 
?K 

?« 
»n 

31 
3? 00160 
33 00165 
3U 00166 
3« 00167 
36 00170 
37 00171 
30 0017? 
39 00173 
00 0017a 
01 0017S 
o? 00176 
03 00177 
00 00?00 
05 00?01 
06 00?0? 
U7 
00 00?03 
00 oo?ou 
50 00?05 
51 00?06 
5? 00?07 
53 00?10 
50 00211 
55 00?1? 
56 00213 
57 00?10 
50 00?15 
50 O0?l6 

NCLS 
' 0O503? 
'0O5O33 
'O0503O 
'005035 
'0O5036 
'0O5037 
'OOSOOO 
•0O50O1 
• 173000 
'0106UI 
'0OO73U 
•0360?0 
•o??o?o 
'o?oS3u 
'10600S 
•000016 
'0?0513 
11075?" 
11?5100 
'1?5|oo 
11?5300 
•0305?1 
• 13?uos 
• 00000? 

00?5?5 
ooos?n 
03050? 
I 13ooo 
O505O7 
0?oo75 
167000 
000510 
0?007l 
1675?0 
l?5100 
1?5100 
1?5100 
1?5300 
OOOUOI 

03OOM 
030073 
OOOOO] 
173000 
0?1000 
1?3000 
00OOO1 
O?006? 
030070 
03OO56 
000O01 
157000 

STA 1,3?.? 
STA 1,33,? 
ST« 1,30,? 
STA 1,35,? 
STA 1,36,? 
STA 1,37,2 
STA 1,00,? 
ST* 1,01,? 
ADO 3.2 
ISZ CTRC 
.IMP LOOP 

LOOPltLDA 3,??o,0   I 11BLE I X VALUE 
LOA 0,9?0,0    I TABLE 1 V VALUE 
LDA I.PRVY1 

SUB 0, 1 ,SNR 
JMP S»»»l 
LDA 1.MASK3 
ANDZL 0,1 
MOVL 1 , 1 
••OWL 1,1 
MOVS  1,1 
LOA ?,YOCT 
SUB 1,?,SNR 
JMP C0NT1 

I OCTANT HAS CHANGED 
KEF0 TPACK OE HOH MANY VALUES IN NEXT OCTANT HAVE 
Y30 AND Y = l.   FILL PIT PATTERN MATRIX HITM THESE X, 
PAIRS, SUBTRACT • OF XHY VALUFS AOVANCFD INTn NFXT 
OCTANT AND GO TO LOOP? FOB CANCELLATION 
THC LOCK FOR TH]5 HAS BEFN "OVEO TO HIGHFH CORF 
DUE TO ADDRESSING CONSIDERATIONS. 

JMP #.SPFCL 
CONTI:STA O.PRVYI 

LOA 2.MASK0 
AND 0.? 
STA ?,Y1    I Yl VALUE 

SAHYl! LDA 1,MASK? 
AND 3,1 
STA I.BITXI 
LDA 1.HASR1 
ANDZL 3,1 
HDVL 1.1 
MOVL 1,1 
MOVL 1,1 
MOVS 1,1 
JMP .•! 

I *C1 CONTAINS XI COORDINATE 
LDA 3.STOA0    | AC3 CONTAINS ADDRESS OF STAR TABLE 
LOA ?,Y1    I AC? CONTAINS STAR TABLF OFFSET BY Yl COORDINATE 
JMP .M 

ADD 3,? 
LDA 0,0.? 
ADD 1,0 
JMP .*1 
LOA 1.PT1AD 
LOA ?,BITX1 
LDA 3,"HERE 
JMP .•! 
ADD ?,3 

123 



00<>u     CNCLS 

0? 
01 
Oo 
r>« 
n« 
07 
0»< 

ng 
10 
11 
I F 
IJ 
II 
!*• 
I* 
17 
1" 
! 0 
20 
?\ 
?? 
n 
r» 
i* 
?t 
?7 
i>I 
?« 
JO 

SI 
It 
^3 
la 
M 
•>(. 

17 

« 
HI 
u? 
01 

'0?17 
iO??0 
I0??1 
10??? 
IO??J 
o??a 

H??S 
IO??fc, 

'0??7 
>0?30 
I0?3I 
»o?3? 
'0731 
i0?3" 
I0?3-! 
in?56 
I0?37 
I0?00 
'0?ai 
>0?0? 

I0?o3 

u7 
Of 

<•? 

«7 

0?0U 

"?05 
o?oo 
o?o7 
o?so 
o?5i 
o??? 
o?53 
o?Su 
OSSS 
0?Sfc 
0?17 
0?*0 
0?M 
0?*? 
o?M 
n?fr« 
0?*S 
0?ht> 
0267 
0?70 
0?71 
o?7? 
0?73 
0?7o 
027S 
0?76 
0?77 
O30O 

oooooi 
007U0O 
OOOooi 
010OO7 
OOOOO? 
oooooo 
0iooaa 
0007?1 

03fc0?l 
0??0?l 
fVooss 
1 o*ions 
COOSin 

0?'ia33 
lOT^o 
!?SIOO 
l?Moo 
1?Sinn 
030001 
13?oo5 
OOOOdS 

•0*043:1 
1I7*S?0 
'17300O 

• o 0 o a u 4 

'OlooPO 
1 1 1 7 a 0 a 
1ooooo1 
'0?0003 
• 1PSOOO 
ii?*ooo 

'0?onoo 
'oooo?1 
•03ooi7 
'000081 
'0011?3 
• 0 0 1 0 h 1 
'001760 
'000017 
' 0 0 0 7 <l 0 
'000037 
'OOOOOO 
'00*30} 
'oooooo 
'0OS3?3 
'O0SO?3 
'oooooo 
'OOOOOO 
'oooooo 

IMP ..1 
JSP «0,3 
JHP .«1 
IS? CTR 
IMP .•? 
JHP .    i ono • (IF XOODS 
is? no 
JHP ionpi 

ST»BT (IE CANCELLATION 

LOOP?:LiJA 3.3?1.0    I TABLE ? » VILUE 

LDA 0,??1.0   I TiHLF ? Y VALUE 
LOA l.PBVY? 
SUP 0,1,SNB 
JHP S1MY? 
L«» i,MiS«3 

AND7L 0,1 

H")VL 1,1 

HOVL 1,1 
HOVS 1,1 
Li)» ?,YOCT 
SUP l.?.SNB 
JHP CONT? 

> OCTANT HAS CHANGFO IN T»»LF ? - CMfCK TO SEF 

; IF Y CPOBDINATE VALUE * 0, ANO NFH OCTANTSPBIOB OCTANT 

1 PLIS 1.  tF THAT IS THf CASE. LET Y? VALUEs33 

i »N,) OON'T CHANGE YICT. THIS «ILL »LLO» FOB THE T«O 
; LINE 'JVEBLAP.  »HFN Y CnpPOINATF VALUE PFCOHES >0, 
I THEN HACK TRACK IX LOCATION ?1 1HE « OF «,Y COOPOINAUS 

> THAT HAVE QEEN AOVAMCEO SINCE THE OCTANT CHANGE 
:PRVY? HAS NOT PFFN SAVED WHEN nciiM CHANGES ON PUBPOSE 

STA 3,»? 
S'J«7L 3,1   I •! 
•on 3,?,S?B 
JHP CMOCT 

LOA 3,"iSK0 
ANO 0,3,S?« 
JHP CHOCT 
LOA 1,0VL«P 
INC 1,1 
IMC  1,1 
ST» 1,0«L«P 
L0» 0.P33 
ST» O.Y? 
L0» l.Y? 
JHP S»HY? 
B0«1 
ST«BS 
17*0 
17 
7on 

0 

'BOH«n: 
'ST»«n: 
"ASK1: 
MASH3• 
M18K1I 
MAPKO• 
CTBt 
'"HEBEt JHPLS 
CTOl: 0 
'PTI»1: P«TN) 
'PT?»J! PtTNJ 
XI ! 0 
Yl! 0 

>?:   0 
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on 
01 o 
o? 
OH n 
no o 

OS 0 

ot 0 
07 0 

C'» 0 
09 0 

10 0 

I 1 0 
I? o 

15 0 
tu 0 

IS 0 
If. 
17 
• p 

I" 
?n 

?1 o 

?? 0 

?3 n 
?o o 

?5 o 

?6 o 

os c 
O30I 
0302 

oio5 
ojoa 

0501 

"306 
0307 

0310 

031 1 
031? 

0313 
0310 

031S 
0316 
0317 

NCLS 
000000 

OOOOOO 
OOOOOO 
oooooo 

OOOOOO 

OOOOOO 

000002 
OOOOOO 

000O331 

000075 
000767 
030003. 

OJ0021 
1u?aoO 
ouoo?i 

y?i 

YOCT! 

B.ITMI 
niTx?: 

PPVYI i 
P9W?: 

P?! 

P3?: 
.SPECl 

.CLR1: 
CHOCT: 

32. 
ISPECL 
CLPL1 

;«»*E 

: INC 
I THI 
: CPN 

> v»u 

= 7 

pp 

20 

50 
SI 

3? 
13 
U 
u 

3<- 

57 
3» 
10 
OA 

U 1 

1? 
03 
00 0 

US 0 

-f 0 
07 
uf> 
JO 

^P 
=.1 

5? 
51 
•-u 

'•f 
S7 

5* 
SO 

injn '020767 

0321'1l?aoo 
03??'0?a75t 

03?3r106JOO 
03?0'000707 

oi?s'nooooi 
03?h'roooo3- 
03?7 ' O0?7»i3 

0330 

0331 

033? 
"313 
0330 

033") 
0336 
0337 
03O0 
03O1 

03a? 

0303 
0300 

03US 
03u6 

0307 
0150 

035| 

03S2 
0353 

035U 

03S5 

0356 
0357 

0360 
0361 

036? 

0363 

0307O0 

113000 
0?U750 

1?5005 
OOOOOO 

151000 

OOOUO? 
000005 
OU0706 
151O00 

050737 
175OO0 
0?o7?J 

167000 

0OO736 
020716 

167520 

125100 
125100 

125100 
12S300 

000OO1 

03O7O6 
03072J 

157000 
031000 

133000 

021000 

i  LE 
CONT? 

ST» 1 , 

L04 2, 

L0» 0. 
SJP 2. 
ST» 0, 

»PJUST 

EiEMR 
OIFFF 

POL P» 
ES »RE 
LOi 0, 
SUP 0, 

L1» I . 
5!IP 2, 

ST» 1 , 

J'<P .• 
ST1 0, 

IMP S>. 

FOLLO 
KEPS I 

LP» 2, 
»ND 0. 

LO* 1 , 

I HI1V 
j«p ro 

MOV 2 
J«P CO 
j«p EN 
:ST» o, 

INC 2. 
ST» 2, 

lINC 3, 
L0» |, 

• NO 3, 
sri l. 
10« 1, 

• NOZL 

MOVL 1 
MOVL 1 

MOVL 1 

"lOVS 1 
1 CONT* 

JNP .• 

IDA 5, 
LD» 2, 

»0D 2. 

L1» 2. 

• DO 1. 

n» 0. 

inr 

n vi 

->\. 
o 
?i. 

Mf N 

n { 

nv 
o? 

? 
CTO 

1 
C 10 

1 
OVL 
CL» 
- IN 
N T 
MAg 

2 
vnc 
i .s 
NT3 

?,S 

NT? 

92 
OOi 

? 
r? 

3 
M»S 

1 
»TT 

"«s 
3. 1 

.1 

. 1 
tl 

.1 
I MS 
1 
STO 

1? 
5 
n . i 

? 

o.? 

FOP F«CT Th«T CTPI HAS BFFN 

0WL»P-2) EXTPi T1»F5 

FRO" LOOP! 0VEPL4P LOGIC. IN TM»T 
S TO THE S»»F PL»CF CS»«V2) HHETHER 
FPL*PPFr) OR «ITh]N IN OCT»NT. 

IF 

I 

G LOGIC ELIMINATES SF»PCH1NG Fno 
HE PIT MATRIX IF THE OfT»NT>0 AND ¥30 

70 

I END OF 0CT»NT>0,YS0 LOGIC 

X? COOPDINITE 

!    »C3   CONTMNS   4D0RESS   OF   ST»R   T»BLE 
»C?   CONT»INS   ST»P   TJHLE   OFFSET   BY   Y?   COORPIN»TF 
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0O06  c 
01 nnjbu 

02 ooi65 
03 00366 
Oo 00167 

05 0O370 
06 00371 

07 0017? 
00 0017? 
oo 

10 0017O 

11 0017S 

1? 00376 
11 00177 
1 o OOOOO 

15 00001 
16 O0O02 
17 OOOOJ 

10 OOOOO 
11 00O05 

20 00006 
?1 00O07 
22 OOolO 

?J oouu 
?<•  00012 
25 00011 
?6 00010 

27 00O1S 

20 00O16 
?o 00017 

30 00O20 
31 O0o?i 

32 00022 
11 00O21 

30 OOopo 

is 00025 

J6 00O26 
37 00O27 

10 00030 
30 00031 

0O032 
OO033 

02 00030 

03 00O3S 

00 0OO36 
05 00037 

06 OOOOO 

07 00001 
oo 00OO2 
OS ooool 

50 OOOOO 
51 oooos 

52 00006 
53 00007 

50 00050 
ss ooosi 

56 00o52 
57 00O51 
so 00050 
so 00055 

01 

NCLS 
01O711 

OOOOOI 
030716 
157000 
031000 
11100U 

000013 
030021 

025777 

006022 

OOOOOI 

02SO0Q 

00602^ 
010000. 
O00O02 

O0OSS1 
010667 
OOOOO? 

000000 

010660 

000617 
020000- 

020517 
121000 

OOOOOO- 

002001- 
000107' 

001760 

001061 ' 

005321' 
005361' 
OOSuOl' 

000271' 
000001- 

000227' 
000002 

000017 
000101' 
OOOOOO 

0SO777 

176520 
I7100O 

000075 
010611 
117000 

OOOOlo 

02U003- 
12SO00 

125000 

OOOOO1- 
0206O? 

030761 

020616 
167000 
000611 
02O612 

167520 
12S100 

L0» 3,PT2»n 

JMP .•! 

L<1» 2.BITX2 
»0() 2.3 

L')» 2,0.3 
»ND 0.2.S7W 
JMP EN12 

L0«   3,21,0      1   FIND   ilinRFSS   IN   »il T n   INCREMENTING 
I   LOCMlnN   21 

T»«E   0PIG1N4L   «,      PUT    IN   LE«KER   LIST LD» 

ST» 
JMP 

Ll» 
5TA 

FN02: 

1,-1.3 
1 .-J22.0 

.•1 
1,0,1 

1,J22,0 
IS7 CTIKB 

J«P .»2 
JMP LEKON 

IS7 CTR1 
JMP ,*2 
JMP .  s non 
II! CTPI 
JMP L00P2 
lt>» O.CTLKR 
111 1.P100 
ton i,o 
ST» O.CTLKP 
IMP «S»VE 

.L0P1:LOOP1 

MSKIi 1760 

STR»1;ST»RS 
PT1»|tP»TNl 

KHU60!JMP60 

XMR6S!JMP65 
.CTR: CTR 

,OVL»P!OVL*P 
.L0P?!L00P2 

12: > 
MSK2:  17 
.pT¥i miT»i 

KIS!   0 
SPFCLiST* 3,»1S 

S'JPZL I.I 
»ir> 3.2.S7R 
JMP C0CT1 
L0» 3,H»3«0 
»ND 0,1,S70 
JMP CHCK1 
1.0» l.OVL'P 

: T»KF 1RIGIN«L Y - PUT IN IFiKFR LIST 

• f)F WORDS 

INC 

INC 
ST» 

L0» 

L0» 
LD» 
• NO 

5T» 

LCU 

1 , t 

1,1 
1 ,nvL»p 

0.P32 

3 . * 1« 
1 ,"<»SK2 

1, 1 
l.PTTxl 

I,M»S«1 

•NDZL 1.1 
MOVL 1,1 
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0007      C 
ni   nnuSh 
0? 001157 
OS nnotiO 
On 00U61 
05 O0U6? 
06 001163 
07 00U6U 
OR O0U65 
00 001166 
10 oou67 
11 OOU70 
1 ? o 0 u 71 
13 00u7? 
la oou73 

IS 001)711 
11. 0OU7S 
17 O0U76 
IP 00U77 
lO nosoo 
?o nosoi 
?1 ooso? 
?? 00S03 
?3 ooqou 

?u  oosns 
?S OOS06 
?6 0OSO7 
?7 onsio 
?i 00SI1 
?o OOSip 

0OS13 
oosia 

3? O0S1S 

33 00S16 

Jll 0OS17 
3S oos?o 

31- oos?i 
37 oos??. 

J* 00S?3 
3D 0OS?U 

OOSJS 

Ons?6 

u? 00S?7 
u3 onS30 

uu 0OS3I 

us 0053? 

U6 O0S33 
U7 OOS311 

UH 00S3S 

US 00536 
so 

51 
s? OOS37 
S3 0O51I0 

su oosm 

ss oosu? 
^ OOSUl 
S7 OOSUU 
SA. 005U5 
SQ 0050*. 

30 
31 

If 
111 

NCLS 
i?sioo 
1?5100 
1?S300 
03U737 

117000 

021UOO 
!?3000 
0?u607 

030615 
03U733 
1S7000 
on 7uon 

0|?73? 
POflUOl 

00?7?? 
15?00'1 

1570011 
00011311 

02U003- 
|?SUOO 
1?sono 

0(111003- 
o?non»- 
03U7?5 
0?U7?' 
1 671100 

0U67?I 
0?U706 
167S?0 

IJS100 
l?5100 

1 ?S100 
I?5300 

0311701 

117000 
0?iuon 

1?3000 
0?ut>76 

03?70S 
03U676 
1S7000 

007UOO 

01?67U 
0001101 

00?6M 
03?67> 
0?O0?O 
1U?U0O 
CuOO?0 

*OVL 1.1 
"OVL 1.1 
MOvS 1.1 
LOA 3,STP«1 

0.3 
0,0,3 
1.0   I 

LOA I.PTIAO 
LOA a.snxi 
LOA l,*HRhu 
AOO ?,3 
ISR »0.3 
is; «.CT» 

1 

AOD 
LOA 
AOO 

JMP 
J«P nl.LOPl 

c«CKu*or ?,? 
AOD 

LOA 
ANO 

ST» 

IAODRESS OF SUP TABLE 

ACO  CONTAINS X.Y AODRESS IN HITBU 

•1 

?.3.S7R 
IMP cnCTi 

LOA    1.0VLAP 
IMC    1.1 
IMC    1.1 
SIA    l.OVLAP 
LOA   0.P33 
LOA   3.MS 

1.MSK? 
3,1 
1 . il.RTm 

LOA 1.NSK1 

ANPZI  3.1 

•<nvL 1.1 
MOVL 1.1 

"IOVL 1 . 1 
*ovs 1.1 
LOA 3.STPA1 

A 01) 0.3    I 
LOA O.O,3 

AOO 1,0  : AOO 

LOA 1.PT1AI 

LOA ?,9.RT«1 

LOA 3.KMR65 

AOO ?,3 

J3R JO,3 
IS2 ».CTR 

1 
L0P1 

1 AODRFSS OF STAR TAHLC 
101 Yl 

I RET AOORESS OF THAT PART OF NATP1* 
»C0 CONTAINS Y.Y AOOWESS IN MATRTY 

JMP 

J1P 

COCTlILOA ?,9.0VLAP 
LOA 0,30.0 

OJ0670 

11?U00 

I51??0 
0?666? 
1U6U00 

0116660 
00O11O1 

0U36S7 

OQN'T STORF YOCT - LEAVE 

FOR CANCELLATION WITH TARLF ? 

sun ?,o 
STA o,?o,o 

MAKF ADJUSTMENT FOR FACT THAT CTP MAS PEFN 

INCREMENTED (OVI.AP-?)/? EYTRA TIMES 

LOA O.I? 

SUB 0.? 

*OVZR ?,? 
LOA 1.9.CTP 

SUP ?.1 
STA 1.9.CTP 

JMP .•) 
STA 0.9.0VLAP 
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oon 
ni on 
o? on 
n3 no 
n« 00 
05 oo 
06 on 
07 oo 
00 oo 
n« oo 
io oo 
II oo 
l? on 
13 oo 
in oo 
!•; on 
16 no 
1 7 oo 
18 no 
io on 
?n no 
?i no 
?? on 
?3 no 
?u 00 
?S on 
?6 00 
?7 
?(• 
?R 00 
jo oo 
3i on 
J? oo 
33 no 
Ju oo 
3* oo 
36 oo 
37 no 
3» no 
30 no 
no 00 
III no 
u? 00 
03 00 
nit   00 
us on 
U6 00 
U7 00 
18 00 
110 00 
so 00 
SI 00 
5? nn 
'3 00 
su on 
s* 00 
56 00 
57 on 
5? on 
SQ nn 

Su7 
sso 
SSI 
SS? 
SS3 
SSu 
SSS 
S56 
S57 
S60 
S61 
S6? 
S63 
S6U 
S6S 
S66 
S67 
S70 
S71 
•572 
S7J 
S7(i 
S75 
S76 
S77 
<i00 
601 
60? 
603 
60U 
60") 
606 
607 
610 
611 
61? 
613 
61U 
61S 
616 
617 
6?0 
6?1 
6?? 
6?3 
6?U 
6?5 
6?6 
6?7 
630 
631 
63? 
633 
631 
6J5 
636 
637 
6U0 
6U1 

CLS 
oouni 
0?6S6 
onmu 
777SS 
77767 
?n775 
UOOOO- 
300?? 
?0773 
13000 
3Snon 
7S«nn 
7SUO0 
siuon 
?i oon 
si uno 
?U76<I 
ssnnn 
75unn 
7Suno 
smno 
01 ono 
51 uno 
?sunu 
00771 
?6S?n 
uann?- 
oouni 
o?noi. 
sosuo 
SU536 
31000 
isooo 
?053U 
noon 
?iono 
?sunn 
onnoo 
O7UO0 
060"0 
usuoo 
?1 000 
?SS0<1 
00000 
07(100 
06000 
uSSOO 
?10on 
75U00 
?SS77 
oonon 
07U00 
06000 
USS77 
0?S06 
SU50S 
Jusn6 
ooun3 
suso? 

JMP .»i 
JMP S.LOP? 

PIOO: 100. 
i1")!-ia. 
MQJ.R, 

LE«DN:LOA 0.P100 

L0« 

ADD 

INC 

O.CTLK" 
?.??,0 
0.«IO 
0.? 
3.0,? 
3.3  ; 

INC 3.3 
INC ?,? 
n« 
INC 
LDA 1 
iSTA 3 
INC 
INC 
INC 

O.O.? 
?.? 

3.3 
3.3 
?.? 

: »HEN inn LFAKERS ARE ENCOUNTERED, 
I TAKE Q1 ST PUS'S » K V VALUES 
I AND STOBf THE V V»LUE 
I IN THE REMAINING V LEAKER «pons, 
1 11 «•? IN E»CM OF THF REMAINING 
( X LEAKER "OPDS. 
THUS DISPLAY KITH H0PI70NTAL 

FNniNC LINE INDICATES 
iN OVERFLO» OF LEAKERS 

«C3 CONTAINS * VALUE 
ICO CONTAINS » VALUE 
ACI CONTAINS COUNTER 
AC? CONTAINS LEAKER ADDRESS 

STA 0,0.? 
INC ?.? 
INC 1,1,87(1 
IMP LKLUP 
S'JBZL 1.1 
STA t.LKDVF 
JMP ,*\ 
JMP ASAVF 
STA ?,OFFST 
STA 3.SAVEH 
MOV I,? 
•"IV 0,3 
LDA O.OFFST 
AOD 0.? 
LDA 0,0,? 
LDA 1,0,3 

0,0 
0,1 

, I 
STA 1,0.3 
LDA 0,0,? 
LDA 1.100,3 
CO*1 0,0 
AND 0,1 
ADC 0,1 
STA 1,100,3 
LDA 0,0.? 
INC 3,3 
LDA |,177,3 

:  SFT I.EAKFR OVERFLOW  INDICATOR 

VALUE OF HIT* 

? NO" CONTAINS ADDRESS OF PATN1 
3 CONTAINS ADDRESS IN HIT MATRIX 

COM 
AND 
ADC 

COM 
AND 
ADC 
STI 

,0 
,1 

0.1 
,177,3 

JMP SSAVE" 
!STA 3,SAVE" 
LDA 3.SEC16 
JMP .«3 
•STA 3,SAVER 
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100O  CNCIS 

01 006a? oiusoa Lll l SECI7 
0? 0O6U1 05a50U STJ 1 SEC" 
03 006UU 050500 STA ? OFFST 
0u 006S5 111000 •iOV I ? 
ns 00606 115000 MOV 0 1 
Ofc on*, <I7 0JOU75 LOA 0 OFFST 
07 00650 111000 AOD 0 ? 
Of. 00651 0?1ooo IDA o 0.? 
oo 0065? o?5aoo LDi 1 0.1 
10 00651 looooo COM 0 0 

11 0065a 107UOO AND 0 1 
1? 00655 106000 AOC n 1 
1 5 00656 Ou5uon STA l n. J 
11 00657 0?0U70 LD* 0 SEC<M 
IS 00660 025a01 LOA 1 1 .3 
' t 00661 10O000 C0» a 0 
17 0066? 1O7U00 »«I0 0 1 
16 00661 106000 • DC 0 1 
1 u 0066U 0U5U0I 5TA I 1.1 
?r. 00665 G?l000 LOA n 0.? 

?! 00666 0?5500 LOA 1 100.1 

?? O0667 100OO0 CO" 0 0 

?\ 00670 107U00 AND 0 1 
i» 00671 106000 «'K 0 1 
?« 00672 0U5500 STA 1 loo.i 
?* 00671 0?0U5U IDA 0 SECPT 
?7 0067U 0?5501 LOA 1 101.1 
?« 00675 looooo COM 0 0 
» 00676 107U01 AND 0 1 
Jfl 00677 ]06000 AOC n i 

11 O07OO 0U5S01 STA 1 101.1 

i? OO701 o?iooo LOA 0 0.? 
i% 0070? 175U00 INC 1 1 

la 0070S 0?5577 LOA 1 177,1 
\c 0070U 100000 COM 0 0 

St 0O705 107O00 •NO n 1 
17 00706 106000 «nc 0 1 
}• 00707 0US577 STA 1 177.3 
J« 007IO 0?oal7 LOA 0 SECPT 
HO 0071 1 175aoo INC 1 3 
»1 0071? 0?5577 LDA 1 177.1 
I? 0071 3 ionooo COM 0 0 
ul 0O7IU 107UO0 • NO 0 1 
uu 00715 106000 AOC 0 1 
uc 00716 0U5S77 STA l 177,1 
Oft 00717 O0?u?a .IMP dSAvEB 
U7 1    BIT PATTFPN > 

»H 007?0 05ou?a B6US! STA ? OFFST 
tiO 007?1 OSua?? STA 1 S»VF1 
CO 007?? 111000 "OV 1 ?    1 

«1 007?! 1 15000 *av 0 1    1 

«? 007?u 0?oa?o LDA 0 OFFST 

51 007?5 1 nooo 400 0 ? 
«« 007J6 021000 LOA 0 0.? 

^ 007?7 o?5aoo LOA 1 0.3 

5* 00750 looooo COM 0 0 

C7 00731 i07aoo AND 0 1 
SP 0071? 106003 ADC 0 1 
CO 00733 oasaoo sr J 1 0.3 

I SECOND KIT PATTEPN MOBO 

I VALUF OF PIT» 

? NON CONTAINS AOOPESS OF PATN1 
1 CONTAINS ADOBFSS IN BIT MATPI* 

129 



ooio CNCLS 
m 00731*021000 LOA 0.0,2 
0? 00735'025500 LOA 1.100.3 
03 00736'100000 COP 0,0 
Oil 007J7' 1 071100 AND 0,1 
OS 007101106000 «nc 0,1 
06 007111 '0115500 STA 1,100,3 
07 007U?'00?U01 JMP 9SAVER 
OA o07oj'ooonoo SAVE* 10 
09 007uu'000000 OFFSTlO 
10 007U5'100000 SFC16 !100000 
11 007116'1U0000 SEC17 •110000 
1? 007il7'000000 SECPTtO 
IS 0n7S0'C5u773 B6H6 !STA 3,SAVE* 
II 00751'031177a LOA 3.SEC16 
IS 0O7S?'000aO3 JXP .•3 
16 00753'05U770 »k«l 7 I ST* 3,SAVES 
17 007SU'03U77J LOA 3.SEM7 
18 00755'05u772 <>TA 3.SFCPT 
|0 0O7S6'0SO76h STA ?,OFFST 
?0 007S7'151000 "f]V 1,?   1 AC2 CONTAINS AODRESS OF PATM 
?1 0O760MISO0O ->0v 0,3    1 AC3 CONTAINS APORFSS IN BIT M4TWI* 
?? 00761 '0?076S LOA O.OFFST 
?3 0076?'113000 A 00 0,? 
?u 007*3'021000 LOA 0,0,? 
?5 00760'025UOO LOA 1 ,0,3 
?6 0076S'100000 CO" 0.0 
27 00766'107UO0 ANO 0.1 
2fi 00767'106000 AOC 0, 1 
?0 O0770 'OlISOOO STA 1.0,3 
30 00771'C207S6 LJIA O.SECPT    | SECOND BIT PATTERN »0»0 
31 00772'025U01 LOA 1,1,3 
3? 0O773MO0O00 CO" 0,0 
33 0077U' I0711OO AND 0.1 
3" 00775*10*000 inc 0.1 
3S nn776'oa5uoi STA 1.1.3 
36 00777'0?1000 LOA O.A.I 
37 oiono'o?ssoo LOA 1 . 100,3 
3» 01001'100000 CO" 0,0 
3" 0100?'107U00 AND 0,1 
10 01003*106000 AOC 0,1 
<ii oioou'oassoo STA 1,100,3 
li? 01005'0?07il? LOA O.SECPT 
«3 01O06'0?SS0l LOA 1.101.3 
Uil 01007'100000 CO*" 0.0 
US 01010 ' 1071100 AMD 0.1 
116 01OI 1 ' 106000 AOC 0.1 
U7 01012'OaSSOI STA 1,101,3 
«B 01013*002730 JMP 9SAVEB 
il I   rttT PATTERN ASSIGNMENT ROUTINES FOR T = 65 IN OVERLAP 
•50 0101li*OS0730 P65S! STA 2.0FFST   (VALUE OF 8IT» 
SI 01015*051726 STA 3,SAVES 
5? P10I6'131000 HOV 1.2 
S3 t AC? CONTAINS ADDRESS OF PATNI 

5u 01017'115000 MOV 0,3    1 AC3 CONTAINS AODRESS IN BIT MATRIX 
55 010?0'0?07?U LOA O.OFFST 
56 01021'113000 ADD 0.2 
57 om??'0?IOOO LOA 0.0,2 
5t> 010?3'0?5UOO LOA 1.0,3 
5" 010?U'100000 COM 0,0 
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101!  CNCU3 
0! 0tO?5 107UOO IN.D 0 1 
o? 010?* 10(,000 »oc o 1 
03 010?7 OU5U0O STi 1 0,3 
0<J nin^n 00?7U JMP SS»vF» 

I" 01 051 05U7I? R*51*;5T» 3, S»VEH 
0* 0103? 03U713 111* 3, SECIt, 
07 O103! 0O0U03 JHP .< 3 
or O103U 05U707 P*S17j ST» : .S'VE" 
PC 0103S 03U711 L3» 3 SECI7 
i n 0103* 05u7|1 STi 3 SFCPT 

11 010J7 0507OS ST» ?, OFFST 
I? 01 ouo 131noo HOV 1, ?  ; 
13 01OU1 115O00 *IOV 0 3   1 
11 P10U? 0?070? 10* 0 OFFST 

1* 01 0U3 113000 »0D 0 ? 
1 * 01 OUii 0?l000 L0» 0 0.? 
1 7 01 ous o?suoo L0» 1 0.3 
ID OlOUh 1ooooo CO" 0 0 
l« P10U7 107UO0 »N0 0 1 
?t oioso 10*000 • DC 0 1 
?\ P10M OUSUOO sr» i 0.3 
?? 0105? 0?0*75 L0» 0 SFCPT 

?J 01053 o?Saol 10* 1 1 .3 
?u oioso 100000 COM 0 0 
?5 01055 1O7UO0 »NP- 0 1 
?* 01 OS* 1OhOOO *nr o 1 
?1 010S7 0U5U01 SI* 1 1.3 
?* 010*0 00?**3 JMP 3S«VE» 
?« "10*1 0011?3' ST*RS:BO*I 
JO 010*.? 00|??3- BOW? 

J1 010*3 0013?3' P0w3 

J? OIO*U 001U?3' BONU 

'1 0 10*5 001553' JO«S 
III 01 0** 001*?3' *>n»* 
M 01 0h7 0017?3' B0W7 
|«i 01070 00?0?3' HOwp 
*7 O1071 00?1?3' P0>.<) 
3K 0107? 00???3' BON|0 

>o 01073 00?3?3' P01.il 
UP 01O7U 00?u?3' B0N1? 

m 01 075 O0?5?3' B0*13 
13 01 07* 00?*?3' POwl u 
OJ 01 077 00?7?3' poms 
Uci 01 100 O030?3' BOwl* 
«s 01 101 0031?3' ROW 17 
u* 0110? 0O3??3' BOwl ft 
U7 01103 0033?3' JO«l 0 

lift 01 10U 003a?5' BOW?O 
no 01105 0035?3' POw?l 

SO 01 10fc 003*?3' PO"?? 
S! 01 107 P037?3' BOB?' 
S? 01 1 10 00<i0?3' BOw?u 

5J 01111 00M?3' R0w?5 
So 01 11? 00<l??3' B0»?6 
SS 01 1 13 00o3?3' P0w?7 

5* 01 1 111 00au?3' ROW?« 
S7 01115 00a5?3' BON?") 
Sf> 01 1 16 00u*?3" ROWSO 
".o 01 1 17 00u7?3' ROW 31 

•C? CUNT1INS PiTNl iOORFSS 
»C3 CONT«INS »nnP£SS IN PIT M»TRI» 
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001?  CNCLS 

01 01 120 005023' R0«52 
np 01121 005125' Rn«33 
p\ 01122 005223' RDw5il 
01 000100 R0H1 t .BLK 100 
PS 000100 R0*2l .*LK 100 
tt 0OO1O0 Rn«3! .BLK 100 
07 000100 R0«(1> .BLK 10" 
M 000100 R0K5! .BLK 100 
ng 000100 RDW6! .BLK 100 
10 oooioo R0«7l .HLK 100 
! 1 oooioo an.H: .BLK 100 
1? OOOIOO rtowo: .HLK 100 
13 oooioo RpwiOt .ILK 100 
l» oooioo HOHIl: .BLK 100 
1? 000100 R0«1?! .BLK 100 
16 OOOIOO H0H13! .BLK 100 
17 000100 Rowim .BLK 100 
IK oooioo R0»15! .BLK 100 
10 OOOIOO B0«16! .BLK 100 
?0 000100 R0H17! .PLK 100 
21 OOOIOO "OwlB: .BLK 100 
22 OOOI00 ROWlRl .BLK 100 

?' OOOIOO »O»20: .BLK 100 
?• OOOIOO R0»2I! .BLK too 
2* OOOIOO RflH??! .t)LK 100 
26 OOOIOO R0H23: .BLK 100 
27 oooioo RrH2l! .BLK 100 
2» OOOIOO R0W25: .BLK 100 
?« OOOIOO R0"261 .BLK 1 00 

50 OOOIOO R0X27: • PLK 1 00 

51 oooioo R0«2l! .BLK 1 on 

5? OOOIOO R0"2()i .BLK 1 00 

55 OOOIOO R(l*30i .BLK 100 

J« OOOIOO R0*511 .BLK 100 
J* OOOIOO ROi.52! .BLK 1 on 

S» OOOIOO R0«33! .BLK 100 
57 oooioo wn«5ai .BLK 100 
50 05323 

1160000 P«TN1t160000 
5" 053?(l '070000 07O000 
no 05525 'O3UOO0 03UOO0 
• 1 05326 '01*000 016000 
• 2 05527 '007000 007O00 
a] 0533O '003U0O 003UOO 
• < 05551 '001600 001600 
a; 05552 '000700 000700 
u<> 05355 '0003(10 0003«0 
u7 0535U '000160 00160 
UK 05555 '000070 000070 
«» 05336 100003U 00003(1 
so 05537 '000016 000016 
SI 055(10 '000007 000007 
52 055U1 '000003 000003 
S5 055U? '0OO001 000001 
fa 055U5 '00060a •JMPLSHITS 
ss 053UU '00060U BITS 
56 053«5 '00060(1 BITS 
S7 053U6 ' 00060(1 BITS 
sp 053U7 '00060" BITS 
SO 05350 '00060U BITS 
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)015  OCIS 
01 053M 00060a' BITS 
0? 0SJS? 00060a' SITS 
03 0S35J 00060a' BITS 
nu OMSa 00060a' BITS 
nc OSJSS 00060a' BITS 
06 0S356 00060a' BUS 
07 0S357 ooo60a' BITS 
n» 0S360 00O6Od BITS 
ro 05361 C00636' BIT16 
10 0SJ6? 0006U1 ' BIT17 
1) 05363 000770' JMP6JIB6US 
1 7 0536U 000770' B»"S 
1 s 0S365 0OO7?O' M6US 
I u 0SJ66 000770' BnliS 
l« 05567 000770' B6IIS 
1 k 0S370 000770' B6US 
1? OS371 0 0 0 7 70' B61S 
1 f 0537? 000770' M6US 
1° 0S373 000720 * B6US 
?(l 0S37U 000770' B6HS 
?< ASM*, 00077O' B6US 
?? 05376 000770' B6US 
73 05377 000770' B6US 
?a osuoo 000771' "6US 
7S 0SUO1 0007SO' fBU16 
?* 05a07 000753' B6U17 
?7 05a03 00|01U' '"B65H65S 
?» 05UOa 00101 a » B65S 
?o 01U05 00101a' B6BS 
JO OSuOfc 001"1a' B65S 
J] OS007 00101J' B65S 
5? 05U1 0 ooioiu' B6SS 
33 05a| 1 ooioia1 B6SS 
3<i n5ai7 ooi01u • B6BS 
3S osuu 00101a' B65S 
3^ o5aia O0101U ' B65S 
37 osiii1; oomi a' B6SS 
I* nsuifc 00101a' B65S 
10 05ai 7 001011' R65S 
ao o5a?o ooioi'i' 4h$S 
-1 05u?i 001031' B6516 
u? 05U?? 0 010 3'' B6517 
«i 05U73 100000 P4TN7.I0O00O 
uu 05a?a oaOOOO OUOOOO 
uc o5a?s 070000 070000 
at 05U?6 01OOOO 01000O 
«J o*a?7 oooooo OOuOOO 
o« 05U30 O0700O nojooo 
GO OSOJI 001000 ooiooo 
5(1 05a3? oooaoo oooaoo 
51 0*033 000700 000700 c^ 05a3a 000100 oooioo 
ST 05U35 oooouo OOOOao 
Su o*;u?6 000070 000070 
5* 05a37 ooooi o 000010 
'f. OSilUO ooooou onoooa 
S7 OSuul 000007 000007 
s» 05aa7 oooooi 000001 
so 05au3 10O0O1 0TCOF!-3?767 

ooia CUCLS 
01 osaaa'oooooo 
0?       000317 LK1I 
03 

.BLK 31? 

.END   ; FHi OF OCLSTB 
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0015  CKCLS 

R60]6 000750' 11/15 13/?5 
P»-a| 7 000753' 10/16 13/?6 
P60S ooo7?o' 9/08 13/1 1 13/1? 13/11 13/10 13/15 11/16 

1 3/18 11/19 13/?0 13/?1 1!/?? 13/?3 13/?0 
F>*516 C 0 1 0 51 ' 11/05 1 3/0 1 
K6S17 001030' I 1/18 13/u? 

B65S noioiu1 10/50 13/?7 13/?8 !3/?9 11/30 11/11 13/3? 
1 1/W 1 3/35 l3/5h 13/37 11/18 11/19 1 3/an 

BIT16 000636' 8/56 13/09 

PIT17 0006U1i 8/59 1 3/10 

PITS oon^no' 8/30 1?/So 1?/55 l?/56 l?/57 1?/58 1?/59 

13/02 13/03 15/Oa 13/05 11/06 ll/n7 1 3/08 
MTX1 000303' 3/39 3/56 5/03 6/39 6/56 7/09 
HIT*? 000300' 5/OU 5/05 6/01 
fHCKl nooo7S' 6/07 7/16 
CHfirT nno3i3' 0/30 a/37 5/11 
TLBL1 onon7S' ?/l 1 ?/?9 5/10 
C>'CLS oooo?i* 1/3? 
CriCTt 0005331 e/aa 7/1(> 7/06 
CPNT1 oontdv 3/?0 3/33 
I CUT? onni3o' a/?? 5/31 
CCNTJ 000300 • 5/35 5/37 5/39 
CTl«9 oonnoo- 1/09 

6/?6 
1 /50 
8/07 

?/05 ?/15 ?/?0 ?/?u 6/15 

CTP oon?7i ' 1/?8 a/OU 0/07 a/5? 6/10 
TT91 noo?73' 1 /?9 a/5a 5/?3 */?5 6/1 8 6/?l 
CTHC 000006' 1/?1 ?/l? ?/18 ?/30 1/in 
CTTB1 ooono?1 1/17 ?/06 
CTTR? onnnn3' 1/18 ?/ni 
riTCPE P05OO3' 1 3/59 
fchp? onooou' 5/38 6/07 6/l(< 
I? oonu?7' 4/37 7/5? 
JMPMI 005363' 4/3? 13/11 
j>p».5 OOS003' 6/53 13/?7 
JKPIS nos3uv i/53 l?/50 
I f KflN non«su' 1/30 6/17 8/06 
l-K 1 00*aa5' 1 /19 11/0? 
LK1»0 nonooa' 1/19 I/O? 
L»LHP 0005701 8/1 » «/?5 
LKOVF ooono?- 1/11 1/51 8/?7 
LOOP oooio?' ?/30 3/11 
LOOP) noni«7' 3/1? a/08 6/?« 
LPnP? onn??7' a/i o 6/?? 6/36 
Minn onoo?o' 1/31 ?/no ?/?l 
"19 00055?' 8/na 8/09 
MfcU r, onno5' l/?0 ?/?9 
«g 000553' 1/05 8/17 
»»SK1 con?»s' 3/an fl/u« 5/U6 6/57 
M*St<? 000?66' 3/37 U/U9 5/U3 6/5o 
»»SM noo2(i7' 3/17 0/15 a/50 
M1<IKU 000?70' 3/Sa a/35 0/51 5/11 6/05 
"SKI OnOdl7' 6/?9 7/?8 
HSK? oooalo ' 6/31 7/?5 
flFFST P007UU' 8/30 8/3u 9/03 9/06 9/08 9/5? 10/09 

10/?? 10/50 10/55 11/11 U/ia 
Ovl»P 000001- 1/t? 

6/51 
l/?7 
7/19 

o/3» 
7/?? 

o/oi 5/1? S/?7 6/35 

PI nn 000551' 6/?0 8/03 8/06 
P2 000107' 5/07 5/?1 

13/17 

13/33 
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0016     CNCLS 

P32 00O31O' S/0« 6/52 
R55 OOOOOu- 1/1 3 U/U2 7/23 
p^u onono7' l/?2 ?/?! 
p»Tm 01S523' a/5s 6/31 1?/SR 
P4TN? oosu25' a/56 13/U3 
PRVV1 ooosos' 1/3U 3/1U 3/33 S/OS 
PRVY? 000306' 1/25 u/1? S/06 S/30 
PTIi) 0001121 ' 6/31 7/3R 
CTl»r> C0037U' 3/5S U/SS 7/0» 
PT?«1 ooo?7s' 'J/S6 6/01 
PliWl Oil12?' u/u6 11/20 12/Ou 
POh i o ro22?3' 11/?? 12/1? 
RPW1 1 c,r\?-\?\< 1 1 /59 12/lu 
uu»1? oo2u23' ll/JO 12/1S 
PUH1 * oo?s?5' 11/11 12/16 
PONlfl 002623' 11/ 'I 12/17 
onus oo?72?' 1 1 /U? 12/1R 
PP»16 00103?' 1 1/4U 12/10 
Ptml 7 00312?' 1 l/US 12/20 
uo»i 4 O03'2'' 11 /U6 1?/21 
PO«1° 0035P3' 1 1 /U7 12/2? 
prih? OOIPSS' 1 1 /so 12/OS 
ROw20 r,05u;>3' 1 1 /us 12/25 
upw?1 003S??' 1 1/U9 I?/?*! 
t»0W?? 00?6?3' ll/SO 12/2S 
RP»?5 1037??' 11 /st 12/?6 
RPW?U 00U02?' 1 1/S? 12/27 
RPhJS ooui??' 11/55 12/21 
»rw?h O0U22?' 11/5U 12/20 
RP*27 OOU???' 1 l/SS 12/50 
POW28 oouu23' 1 1/56 12/31 
PPIW?9 oous??' 1 1 /S7 1?/5? 
POMS 001323' H/51 12/06 
P(!*jn 00U6??' 1 I/S8 12/55 
PPW11 00U723' 11 /59 12/5U 
PPW5? 10SO?3' t'/ni 12/5S 
P0»33 00S1??' 12/0? 12/56 
RPk.SU 0OS22?' 1 2/03 12/57 
»n«a OOlu??' 11/32 12/"7 
ROWS 001523' I 1/33 12/OR 
»l'W6 0016?!' ll/Su 12/00 
PPV.7 0H7??' 1 1/SS 12/10 
PPuR 002023' 11/56 12/11 
Rpwo 002123' 11/57 12/12 
ROniP 000263' 2/55 U/U6 
S4MY1 000171 ' 5/1fc 5/J7 
s»*Y2 0003a?' u/i a u/us 5/U2 
S«VF 000001- l/IO 1/52 6/27 R/29 

S»VFB 0007a?' «/3l R/5S R/56 P/50     0/U6     0/UO    10/07    10/01 
10/1 J 10/16 10/UR 10/S1    11/OU    U/OS   ll/OR   11/2« 

SK16 ooo7as' »/57 10/10 10/1U 1 1/06 
SFC17 0007a*1 9/01 10/11 10/17 11/OO 

SFCPT 0007a7' 9/02 
11 /10 

0/1U 
11/22 

0/26 0/30   10/12   10/1R   10/30   10/'<2 

SPECL 000U33' 5/09 6/U1 
PT405 101061 ' U/U7 6/50 1 1/29 
STR»t 010U2O' 6/30 7/OU 7/SU 
STR»n 010?bU' 3/UR U/117 S/SU 

TSI tn ooonoo' 1/15 1/3U 
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0017     CNCLS 

T»?»0 OOOOOt' 1/1A 1 /3S 
TBNFB 000057' 2/0» 2/12 
«IHE"F 000?7?' 1/57 u/53 
•'HBhU ooou??' */3? 7/10 
»HRt>5 000UJ3' */J1 7/UO 
»l 000?7<>' u/57 
»1S ooou3?' d/ilO ti/01 fc/5J 7/2U 
»? 000300' 1/31 «/au u/59 
'1 000277' S/3o 3/uo u/5« 
Y? 000101 ' «/M 5/01 5/U1 5/55 
VOCT "0010?' 1/23 3/?? u/?0 5/0? */| 1 5/33 
.BTK1 000U31 ' S/30 7/27 7/39 
.TL01 00031?' 5/10 5/?* 
.CTP CO0u?u' *>/3"i 7/13 7/U3 7/55 7/57 
.CTR1 ooooifc' 1/29 ?/10 
.CTBP 000015' 1/21 2/09 
.LKDN 000017' 1 /30 2/17 
.1 OP) n o o u 11. • <>/21 7/15 7/us 
,inp? oooti?*,' «>/3fc K/0? 
.PVLt 0 0 0 f) 1 u * 1 /27 1/53 
,CVL» onim?5' »i/35 7/ah 7/5« 
.P? 00001V !/?<> 1/5? 
.PPY1 ooooi 1' I /PU l/u» 
.PBY? 000012' 1 /'5 1/U9 
.SPF.C 00031 1 ' 3/3? 5/0O 
.vncT OOOOI0' 1 /?3 I/U7 
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oon 1     i 
11 
02 
03 
ou 
t' 
It 
f 7 
Of 
f. o 
111 
II 
1? 
13 
la 
is 
lh 
17 
IF 
l« 
pr 
Pi 
?2 
?i 
?n 
2? 
26 
27 ooooi- 
?e oonos. 
?o oooot- 

30 00107- 
31 OHH- 
3? 0001 I. 
33 
3" DOIT- 
S'. 00113. 
3fc 
37 00111- 
3* 01015- 
3S 00016- 
00 00117- 
HI 00020- 
U2 00121- 
03 00122- 
00 00123- 
05 00021- 
06 00025- 
07 10026- 
OK 00027- 
09 00130- 
50 00031- 

51 00O32- 
52 00033- 
53 10031- 

50 00035- 
«-5 00036- 
«6 00037- 

57 00010- 
5fl OOOH- 

50 00012- 

TRKIN15A 

.TITL TRKTN 

.ENT TRKIN 

,E»TN TRNSV.RCVSV 
• ExTN LSXYZ 

KICK INITIATION PROGRAM 1/22/75 

THIS PROGRAM RECEIVES 3 FRAHES OF DATA FROM ALL FOUR CAMS, 
•NO USING RELATIVE FRAME 2 AS THE BASTS. OETFRMINFS IF THE 

ivFBi&E OF 1 GIVEN 3FT OF COORDINATE PAIRS FROM FRAMES 1 I 3 
MATCH A COOPOINATF PAIR IN FRAME 2. THUS ESTABLISHING 1 

TRACK. 

HHFN SUCH A MATCH OCCURS.  THE COORDINATE PAIRS FROM FRAME 1 

ANO FRAME 3 ARE STORED IN A LIST, AND AFTER PROCESSING «LL 
POINTS FOR A GIVEN 3 FRAMES. THIS LIST IS TRANSMITTED TO 
RFCM2  ( RECONSTRUCTION MINI ?). 

.ZREL 
001010 LSVAR: .BLK 

000015. 

170000 

101100 
000001 
000100 

001150 

000100 
012000 

nooooo 

000001 
000010 

oooooo 
oooooi 

lOoooo 
oooooo 

oooooo 
,10 0101 

000312 
100020 

OOOOOO 
oooooo 

oooooo 
000001 

OOOOOO 
nooooo 

oooooo 
oooooo 

OOOOOO 
oooooo 

000100 
oooooo 

'.REA'JY 
MC«M<1 

TIMCA! 
TITVB; 
.NMAK * 

IDATA: 

IHDRJ| 

ITIOI2 

. A-0 

.BtO 

.00 

.0:0 

. H A : 0 

.HH-0 

.HC:0 

.HOlO 

. WTRX: 

ICAMD: 

ICAMHI 

.CURH: 

.CURD: 

.F:o 

. i : 0 

."10 

.Z:o 
. -: 0 
.HF:0 
,M« (0 
.HYIO 

.HZ:O 
,HW!0 

IREAO 
17000 
10000 
o 
101 
1150 

"0 
010 

0 
112 
SO 

0 

0 

THIS BLOC* "ILL BF USED TO PASS 1 VARIABLFS 
TO THE LSXYZ ROUTINE. 

1) .R - POINTFR FDR TRACK INITIATION DATA 
2) .Y - POINTFR FOR Y DATA AREA 
3) TICTR - NEGATIVE WORD COUNT DF DATA IT . 
1) CTPY   - NEGATIVE "ORO COUNT OF DATA AT . 

INCRFMENT DF DATA BLOCKS. FIRST TMO WORDS OF 
MH1CH MILL »E -32767. t 0. 

INCRFMENT OF HEADER BLOCKS 
INCREMENT OF TRACK INITIATION DATA BLOCK, 

FIRST TWO WORDS OF »HICH WILL BE -32767. K 1. 
POINTFR - AREA A'S DATA 

POINTER - AREA 8'S DATA 
POINTER - AREA C'S DATA 

POINTFR - »RE» D'S DATA 
POINTER - ARFA A'S HEADERS 

POINTER - AREA B'S HEADERS 
POINTFR - AREA C'S HEADERS 

POINTER - AREA D'S HEADERS 
POINTFR - BIT MATRIX 

INCREMENT OF INDIVIDUAL CAM D»TA 

INCREMFNT DF INDIVIDUAL C»u HEADER 

CURRENT MEAOER POINTER - "ITHIN LARGE AREA 

CURRFNT DATA P0IN1ER - »ITHIN LARGE AREA 

POINTER - FILLING 0»TA ARE* 
POINTER - X DATA AREA 
POINTER - Y DATA ARFA 
POINTFR - 7 0»TA AREA 

POINTER - WRAP AROUND DATA AREA 

POINTER - FILLING HFADER ARE* 
POINTER - X HEADER AREA 

POINTER - Y HEADER AREA 
POINTER - Z HFADER AREA 

POINTER - WRAPAROUND HEADER AREA 
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000? 
01 OOOUJ 
0? 
05 
oo ooooo 
05 
Oh P0005 
07 00006 
OA 00007- 
00 00050 
10 0O051- 
11 0005?- 
1? 00055- 
11 00050- 
1 o OO0S5- 

15 00056- 
16 00057- 
17 00060- 
:» 0006]- 
|0 00(16?- 
?0 00065- 
?1 0006O- 
?? 00065. 
?J 00066- 
?0 00067- 
?S 00070 
?6 00071 
?7 0OO7?- 
?A 00075 
?o 00070 
JO 00075 
51 00076 
J? 00077 
55 00100 
50 00101 
15 0010? 
56 00105 
57 001011 
JC 00105 
5° 0O106 
00 OO107 
<ll 00)10 
«? 00111 
"5 00112- 
oo   00113 
05 00110 
06 00115- 
07 00116- 
06 00117- 
oo 001?0- 
50 
«| 001O1- 
«? 00|0?- 
55 00105- 
50 ooioo- 
55 00105- 
56 00106- 
57 00(07- 
56 00150- 
5Q 00151- 

R«IN 
oooooo 

oooooo mrixto 

10000! 
OOOOOO 
OOOOOO 
oooooo 
oooooo 
o?oooo 
oooooo 
050000 
060000 
oooooo 
OOOOOO 
oooooo 
oooooo 
000053 
000056 
OOOOOO 
1?O00O 
050000 
oooiSt 
177776 
oooooo 
oooooo 
00050? 
00051" 
00O550 
oooooo 
17777J 
oooooo 
oooooo 
000O55 
177767 
oooooo 
oooooo 
oooooo 
oooooo 
oooooo 
OOOOOO 
000007 
oooooo 
ooooio 
ooooo? 
00000 1 
OOOOOO 
oooooo 
oooo?o 
00O1?1 
177760 
1ooooo 
00001 5 
000561 
001055 
000766 
001?05 
177777 

"E»Pv:-!?765 

0      I 
CAMAC:0?OOOO 

Oooooo 
0*0000 
060000 

CAMWK:O    i 
0     » 
0 
0 

-.CAMACiCAMAC 
.CAMWK;CAM*K 
CA"CT:0 
RMMCA:1?oooo 
B?MCA:05O000 
.TR1 iTRI 
M?!-? 
CMlO 
TICTBsO 
.TR?:TR? 
.TR51TB! 
.TRO'TRU 
RTBN:0 
Mo :-o 
CTRI :0 
CCTRtO 
INTAOtlNTFV 
I«11I!177767 
SAVACIO 

0 

I WHEN FULL -    0, riATA TS RFING READ INTO FILLING RUFFES 
I «HFN FULL -    1. HUFFE" IS FULL.  I.E. DATA HAS 
I HEEN RECEIVED FROM ALL 0 CAMS. 
1 WHEN RSTIN s 0, CONTINUE NOB»AI.LY 
I HHFN RSTtN = 1, RETURN TC BESET AREA t RESTART THF PROGRAM. 

I READY ACKNOWLEDGE BLOCK 
IT T »CA ADDRESS - TO RE SET 

1   XI PROGRAM TYPE 
I 0 INDICATES ACCFPT. 1 INDICATES RFJFCT 

NUSFD 
1 LISTING OF CAM MCA ADDRfSSES 
I FROM WHICH THIS PROGRAM CAN RFCEIvF. 

; ADnPFSSES FSTAMLISHFO AT TIME OF POLLING. 

WORKING CAM MCA ADDRESS LIST. 
EACH TIMF THF FILL PROCESS IS STARTED, 
THIS I 1ST IS INITIALIZED TO VALUES OF CAMAC, 

I ADDRESS OF ACCEPTABLE CAM LIST 
1    AODHFSS OF .ORKING LIST 

I ACO 
MCI 
I  AC? 
I AC5 
! CARRY RII 

5 A V I •!! 0 
SEVFNS7 

SI ATO:0 
TIMOT! Ml? 
CNTDT:1R10 

CNTOR!1Bl« 
RwOAOtO 
RwOCT:o 

BSTHO! .RLK ?0 
-.RSTHO:RSTHD 
MI6I-16. 
HOCDE1-5S760. 
.Ht.IHP.RUMP 
.INPTF:INPTF 
.SETM-SETM 
.SETHO:SFTHO 
,CHC<M!CHC«H 

.TONSV:TRNSv 

JBFSEI HEADER 
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01 oois? 

o? ooiss 
03 ooisu 

ou ooiss 
is nnis» 
o* 001S7 

Ofl 00161 

0 0 0016? 
10 nniAJ 
11 00160 
i? ootts 
1 3 
1" 
15 001Jh 
16 001 77 
17 oo?on 
i *> oo?oi 
1» oo?o? 
?o oo?03 
?1 oo?oo 
?? oo?os 
?3 00?06 
?d 00?07 
?s oo?io 
?6 00?11 
?7 00?1? 
2» 00?13 
?Q 0O?)U 
'0 O0?l5 
3' 0o?16 
3? P0?17 
33 00??0 
31 Po??l 
W 00??? 
36 00??3 
37 00??u 
3f 00??5 
30 oo??fc 
UP 002?7 
U]  O0?3O 
0? 00?31 
os oo?3? 
ou 00?33 
us oo?3o 
ut. nn?35 
u7 no?36 
u* oo?37 
oo oo?oo 
so oo?oi 
si oo?o? 
5? 00?U3 
S3 
sa 

S6 
S7 
SS 

TR«I«i 
-177777 
0 0 0 S u S ' 

ooo*iov 
100001 
oooooo 

-000000 
oooooo 
oooooo 

-O0O166' 
-oooooo 
0OO17?- 
oooooo 
oooooo 
OOOOOO 

-oooooo 
-oooooo 
-00067U1 

-oooooo 
- 0 0 0 0 0 o 

-oooooo 
-1onooo 

-177777 
-1ooooo 
-oooooo 
-0?oooo 
-oiooon 
-oooooo 
P0?000 

- 0 0 1 0 0 ,1 
OOOOOO 

-ooojoo 
-00010O 
-OOOOuO 
oooo?o 
000O10 

-OOOOOU 
-OOOOO' 
000001 
OOOOOO 

-177600 
oooooo 
007760 

-000?0*i- 
-000O17 
-00O360 
oooooo 
oooooo 
OOOOOO 

-oooooo 
oooooo 

-oooooo 
OOOOOO 

.wcvsv 

.TNGC1 

.TROYC 
DTCDE: 
rroF-o 
crmu 
CTRY10 
CTB7. !0 
CTR»0: 
CTUcr: 
SCM40! 
SCMCT! 
CTBLl: 
SCHLS! 
RTRNF; 

RTRNS: 
.SOIS-IF 
WTRNH: 
RTPfcH: 

R1RNC: 
MSKPO; 
.LSXY7 
P»TRM: 

vsv 
6C« 
Pvc 
767. 

1 CTP 
I CTR 
I CTR 
I CTR 

L5 

91 « 

SQIUSMEO 

SQUISHED 
«iu»s>-ED 
SOIUSMfD 

IRt « 
«REi 
IBfi 

:SnSMF 
) 

0 
100 
:IS 
1 DO 
luO 
OJO 
010 
000 
10? 
01)1 
000 
0 00 
000 
0,0 0 
000 
ooo 
ooc 
ooo 

OOO 

000 
«Y2 
000 
000 
000 
ono 
000 
ooo 
0 0 0 
uoo 
?00 
1 00 
ouo 
0?0 
0 1 0 
nou 
00? 
001 

F3?H? 
"1??:- 
CTRM'O 
HSKLO: 
..PiTON 
*<l.ll?! 
HKAJ1• 
Sv»»r>: 
"CTR1! 
"CTR?! 
MT«CT: 

«CT!0 
ZCTrO 
YCTiO 
t »•********»*• A************************************* 
I F0RM4T OF H£»DEB TO PEC"? 
I <PRO 1 « HE»OER CnDF « -3?760. 
I JCDD i » >«C» 40DPESS OF SENOTNG COMPUTER 
I *OB0 3 •   -«OR0 COUNT OF D«T» WHICH FOLLOHS 
| ..ORD 0 = 0. »EC*USE 0»T» "LOCK FOLLOWS 
I WORO S = » OIF LE1«ERS FROH 1ST C»» IN X »RE» 

1?«. 

7760 
:P1TUS 
17 
360 
0 
0 
0 
0 
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ooou    TRKIN 
01 1 *OBO h i • OF LF*KEBS FBOM 1ST CAM IN Z »BE» 

o? 1 *PPO 7 = • OF LFAKEUS FROM ?ND C*" IN » »BE» 

"i .' JPBD H = • OF LEAKERS FROM 2ND CAM IM 7 *RE* 
nu 1 HOBO 9 « « PF |_E»KEBS FBOH 3RD C»" IN * *BE» 

OS : *PBO 10« « OF LEAKERS FBPM ISO C»« IN Z »*E* 
06 ; *PB0 H» • OF LE»KEBS FBOM uTH CAH IN < »RF» 

07 I wOBD 1?I > PF LE»KEBS IN IllH CAM IN Z »RE» 
(1H ; WPBD lji MC» ADDRESSES INDICATING ORDER THAT 
rg 1 CAMS' R*T» »HE IN » »BF» 

10 1 HITS 0-3 = UTM CAM'S »C» ADDRESS 

1 1 1 HITS u-7 = 3RD C»M'S "C* ADDRESS 

1? I "ITS P-lls ?ND C'M'S »C» ADDRESS 
1 1 : HITS 1?-15=1ST CAM'S MCA ADDRESS 

la ; JOBO lu » FB4ME « FRO" »LL « 0»T» 

IS 1 «ORD 15 s FR»ME • FROW »LL 7 0»T» 
it 
17 

I* 

I «0P0 16 = -WORD COUNT OF Y »RE» D»T» FROM *UL u C»"<S 

oonopo BJHBM : .8LK 20  1 RFC»<? HF»PF.R 

1 o 00?6u-ooo?ua-.R?HDR!R,>MDB 
?0 oo?65-oooooo «<?CTs• 1 
?1 oo?66-oooooo ,»?ii ; POINTER . TOACK I11UI110N DATA 

?? oo?67-oooooa Pa:u 
?3 0OP7O-177773 »5!-S 
?t oo?7i-oooooo SVMCA 10 
M oo?7?-oooooo NZCAM 10 
?» oo?71-oooooo ALCAMTO 
?7 .NBEL 

M ooooo'io?uoo TRKIN iSUK 0, 0     1 EST4HLISK L0C4TI0NS 0 I | FOR INTEBBIIPTS 

?o noooi'ouoooo STA 0, 0,0 
JO nnoo?'o?oto?- L0» 0, ,INT»0 

11 ooooj'ouonoi ST1 0, ,1.0 

3? oooou' 06J677 TICC O.CBU   : 10 BESET 

S3 00005' ojoioi- L0« 0, ,INTM« 

3u 00006' 06?077 O0R 0, , CPU 

l«l onno7'ooouoi JHP  ..1 

36 00010'OluOOU- 10* 3, ,.RE»DT 

37 oonii'Ono'07 NIOC MCAR 

IP oooi2'06?u07 Die n, ,MC»B   ; FIND OUT MC« CODE FOB THIS MACHINE 

30 00013'0?<I005- LOA 1 ,MCIHK 

uo 00010'I07U00 AND 0 , 1 
>j oonis'ouuonh- STA 1, ,TIMCi    ; STOBF HCl CODE IN TB1CK INITHTION VIBIiRLF » 

• S 
oooifc'oasuoi STA 1 ,1,3     1 RE40Y HLPC« 

i LARGE BLOCKS OF STORAT.E ARE ESTABLISHEO OUTSIDE OF SAVE FILE AREA 

dt 0001 7' 03U01 0- LOA 3 ,.NM4X   | FIND OUT NMJX 1D0BFSS 
u^ no"?o'OJIUOO LOA ? ,0,1     1 FSTJBLISH POINTERS TP PAT* H HfAPfB 

in Ooo?i'05001U- STA ? ,.»       I POINTER - »»E» »'S P»T« 

liP 000??'0?U01 l- LOA 1 , IPATi 

• • 00*23'133000 ADD 1 ,? 
CO 000?U'0500I5- ST* ? ,.H     | POINTEB . iPFi B'S OiT» 

51 000?5'1310OO ADD 1 ,2 
s? oon?(>' 05001 6- ST* ? ,.C     1 POINTER - «BE» C'S D»T» 

s\ 000?7'1330OO ADD 1 ,? 
cu OO030'05001 7- ST* ? ,.D     I POINTER - »RE» D'S 0»T» 

« 00011'I'lOOO ADD l ,? 
•>(• 0003?'0500?0- ST* ? ,.Hl    I POINTER - »RE» »'S HEADERS 

57 00033'0?U01?- ID* 1 ,IHDR 
'P 00031'1330O0 ADD i ,? 
50 O0035'0500?l- ST* ? ,.H5    1 POINTFB . »PE» B'S HEAOERS 
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00(15 
01 00036 
0? OO0J7 
oj ooooo 
00 00001 
os ooou? 
o«i onoos 
07 ooooo 
o«> 00005 
00 00106 
in 00007 
li 00050 
I? 00051 
U ooos? 
Ill 00053 
is oooso 
16 
1 7 
16 00055 
10 00056 
?0 00057 
?l 00060 
?? 00061 
?3 0006? 
?0 00063 
?5 00060 
?6 00065 
?7 00066 
?F 
?« 00067 
30 00070 
31 01071 
3? 0007? 
33 00073 
30 00070 
35 00075 
X* 
37 
3» 01076 
30 00077 
00 
01 0010O 
0? 00101 
03 0010? 
oo 001O3 
05 ooioo 
06 O0105 
07 00106 
o« 00107 
no 00110 
50 00111 
51 0011? 
5? 00113 
53 001m 
50 
55 00]15 
56 0011b 
57 00117 
5« 00120 
so 

TWKIN 
133000 
0500??- 
13300" 
0500?3- 
133000 
050?66- 
0?O|SS- 
0O1000 
151000 
10?OO0 
ooinil 
151000 
1?0113- 
l33000 
0SOO?l- 

: 

ADD 1,? 
STi ?,.MC 
100 
STA 
i no 
STi 
LH 
S'l 

I POINTER - 
1.2 
?. .HD 
1 ,? 
?, .9? 
O.OTCDF 
0,0.? 
?.? 

I POINTER - 

AREA C'S NfinfBS 

AREA O'S HEADERS 

TRACK INITIATION DATA 

SUP 0,0 
STA 1,0, 
IMC 
LOA 
100 
STA 

£>i~>   i)F 

?.? 
I .ITID 
I ,? 
?,.MTRX 
POINTER 

! PniNTfO - Mil "ATRI* 
ASSIGNHENTS 

161?07 
063507 
000000 
063707 
OOOOOO 
060?06 
063506 
OOOOOO 
06*706 
OOOOOO 

030?6'l. 
0J01O3- 
001000 
0?0006- 
0O1OO1 
I0?000 
0O101' 

0?0?66 
OOOOOO' 

1?110?' 
o?oiat' 
06?0O7 
065107 
063607 
000777 
00615? 
0301O) 
0?1000 
0?0103 
1 0601U 
00070? 
0?1001 

101O0O 
000737 
000063 
0500J7 

STiPTtMinc MCAO 
SKP"7 M£** 

S<PD7 "CAB 
JHP . 
sine "CAT 
SKPHZ HCAT 
JHP . 
3KP07 MCAT 
JMP  . 

!  SFT UP CONSTANT VALUES IN PEC»? HEADER 
LOA ?,.B?MhO 
LOA O.HncOE 
STA 0,0.? 
LOA O.TIMCA 

0,1 ,? STI 
sue 
STA 

0,0 
0,3,? 

1   fcMO OF REC"? HEADER SECTION 
I SFT JO CONSTANT VALUE IN LSVAP TABLE 

LOA n,.pj 
STA 0,LSVAP 

| ENO OF LSVAP SECTION 
LOA 0,"16  > LISTEN FnR BfSFT MEADFR 
LDA 1,.RSTMn 
OOP O.MCAR 
OOAS l.HCAR 
SKPON "CAR 
J"P .-1 

OCVSV 
?,.PSTND 
0,0,? 

LOA 1.H0C0F 
SUP 0,1,SZP 
JMH START 
LOA 0,1,?  1 BEHOVE THIS LINE WHEN POLLING LOGIC IS ADOEO 

ACO »ILL 9E -I ON BESFT 
IF RESFT HEADER. SKIP 

IC 

JSP 
LOA 
LOA 

LUA 0.3,? 
INC 0,0,S7B 
1"P START 
JMP INITL 
STA 2..CUBH 

! BEHOVE THIS LINE HHEN POLLING LOGIC IS ADOFD 
I STOBF RESET HEADER ADDRESS INTO CURRENT HEADER PTR 
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POO*      TRKIN 

01 1  RESET LOGTC 
0? 001?] 'OOOOM ^ESETlJHP INITL   1 THIS WILL BE DELETED »HEN POLLING LOGIC IS ADDED 

03 1RESET:L0A ?..CURH   l DELETE 1 "HFN POLLING LOGIC IS ADDED 

00 001??'0?1001 LOA 0.1.7 
os noi?3'oooo6S- STA C ,PHMCA 
06 OOlJO'0?10O? LOA 0.2.1 
07 001?5'10100a HOV 0,0.SIR 
if   ooi?6'opoooi J«P ASSIGN 
OR 00t?7•03O00O- LOA 3,.READY 

|o oouo'ojoon*- LOA O.TIMCA 

11 O01M 'Ooioni STA 0,1,3 
1? 00J3J'0?O007- L"A O.TITYP 

13 00133'OOtoO? STA O.J.I 
in 0013"'10?ono SUB 0,0 
15 onus1 001003 3T» 0.3.3 
16 001J6'o?n?70- TRll  LOA o.HS 
17 00137'0?oOOO- LOA 1..READY 
1P 00100'0}006S- LOA ?,PMMCA 
io nnioi•06?op6 90B O.HCAT 
?0 0O1o?'06S006 OOA 1,HCAT 

?1 001OJI07J106 DOC! ?.*CAT 
?? 001oa•0201u?- LDA 0.M16 
?J 0010S'0?0101- LOA 1,.RSTHD 

?o 001O6'06?007 nop O.MCAR 
?S 00107'065107 nn*s 1.HCAR 

?6 OOISO'063606 SKPON -"CAT 
?7 00151 '000777 JMP .-1 
?* 001S?'0}0067- LDA ?..TR1 

?9 001S3'0061S1- JSP rf.TRNSV 
30 OOISO'063607 SKPPN HCAR 
31 001S«'000777 JMP .-1 
3? P0156'0061S?- JSP Ji.RCVSV 

33 ooiS7'030|o1- ID" ?,.RSTHO 

30 00160'OJIOOO LOA 0.0,7 

3S 00161•0?ol03- LOA 1.HOCOE 
36 0016?'I06O0O S'JB o.i,S;R 

37 00l63'063077 HALT   ! THIS IS NOT A HEADER 

3P 00160'0?I003 L1A O.3.? 

3» 0016S'1oiono INC 0.0.S7B 
00 0O166'O63077 HAL > THIS IS NOT A RESET HEADER 

01 00167'03006?- ASSIGN! LDA S..CONIC  S ASSIGN »CA ADDRFSS FUOH RESET HEADER 

0? 0O|70'O?10OS LOA 0,5, J 

03 00 171'001000 Si A 0,0,3 

00 OO17?'0?1O06 LDA 0.6,? 
OS 00173'001001 STA 0,1 ,3 

06 00170'0?1007 LOA 0.7,? 

07 0017S'00100? STA o,?,3 
0* 00176'0?1010 LDA 0. 10.? 
00 (101 77 ' 001 003 STA 0,3,3 
•=0 00?00'0?1013 LDA 0.13,? 
SI 00?01'000066- STA 0,R?MCA 

s? 
S3 
50 

1  END OF RFSFT LOGIC 

:   INITIALIZE INDICATORS AMP POINTERS 

5* 00?0?'102o00 INITLlSUB 0,0 
56 00?03'0O0Oo3- STA O.FULL 
57 OOPOO'OOOOOO* STA O.RSTIN 
•IB OO?O5'0O0O3S- STA 0, .H 

so oo?06'oooou?- STA 0, .Hh 
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0(1(17 
01 00207 
0? 00210 
03 oo?u 
on 00212 
os oojn 
06 (in?iu 

07 0021S. 
Of 06216 
00 00217 
10 00*20 
11 00221 
1? 00??? 
13 oo??3 
111 00220 
15 oo??S 
16 00??e 
17 00227 
i* 00?30 
10 00?J1 
20 oo?3? 
?1 00?33 
?? 0023n 
?3 
20 00235 
?5 00236 
26 00?37 
?7 oo?uo 
?» oo?ui 
20 00202 
30 00203 
31 0020U 
3? 002(15 
33 00206 
30 00207 
35 oo?so 
36 00251 
37 0O?5? 
3* 00253 
30 0025O 
00 00255 
01 00256 
o? 00257 
(13 00260 
(in 00261 
"5 
06 
07 
OP 00262' 
00 00263' 
50 0026O' 
51 00265' 
5? 00266' 
53 00?67' 
so oo?70* 
55 00271' 
56 0027?' 
57 00273' 
58 0027O' 

5° 00275' 

RKIN 

0O0I56- 
0O0157- 

000160- 

0O0I61- 
02O01O- 

0O0031- 
020015- 
0000^2- 
0?0016- 

000033- 
020017- 
0OO03O- 

o?0O?0- 

000036- 
020021- 

0OOO37- 
020022- 
OOOOoo- 

020023- 
0O00O1- 

020070- 
0UO071- 

006IO5- 
060177 

020000- 
101000 

000660 

O200O3- 

101005 
000773 
006200- 
0061ou- 

010071- 

000765 

006105- 
060177 

006106- 
020000- 
101000 

000603 

02O0O3- 
101005 

000773 

STA 0 CTRF 
STA 0 CTRX 
STA 0 CTRT 
STA n CTRZ 
LDA 0 .1 
STA n .F 
Lf1» 0 . B 
ST* 0 . X 

L0« 0 .e 
STA n .Y 
LDA 0 .n 
STA 0 ,z 
Ln» 0 .MA 
STA 0 .MF 
LOA n .MO 
STA 0 .MX 
LOA 0 .MC 
STA 0 ,HV 
LTA n .MO 
STA n .HZ 
LOA n "2 
STA D CTS 

FILL ? OATA 

FILL?:ISR 3.INPTF 
INTFN 

MAITISLDA O.RSTIN 

HEAOfP AREAS 

1 INPUT 7(1 FILLING BUFFER 
J  INTERRUPT ENABLE 

M.JV 
JMP 

LOA 

MUV 
IMP 

1SR 

J8« 
IS7 
JMP 

J3P 

>»IT2;Li» 
MOV 
IMP 

LOA 

MOv 
JMP 

0,0,S7P 
RESET 

O.FULL 
0.0.SNR 
«»IT1 
i.SOSMF 

a.RlJMP 

CTR 

FILL2 
S.INPTF   I    INPUT TO FILLING BUFFER 

INTFN    >  INTERRUPT FN4RLE 

JSR S.SETM    I SET PIT M1TRIX FROM 
O.RSTIN 

0,o.S7R 
KFSET 

O.FULL 
0,0,SNR 
"AIT? 

S(3U»SM CONTF-.'TS OF AREA F, 
RUMP POINTERS, CLEAR FULL 

AREA 

I  FILL NEXT DAT* » HEADER AREAS 
006200 

006100 

006IO5 
060177 
006150 

O06I06 
0061O7 

O2O0OO 

101000 

000626 

020003 
IO10O5 

•FILLNlJSB "I.SOSMF 
JSR i.RUMP 
ISR *.INPTF 
tNTEN 

JSR S.CHCKM 
JSR S.5ETM 

JSR a.SETMD 
•"AITNtLOA 0.R5TIN 

MOV 0,0,S7B 
JMP RESET 
LOA O.FULL 
MOV 0,0,SNR 

SOU»SM CONTENTS OF AREA F, 

HUMP POINTERS.CLEAR FULL 

INPUT TO FILLING RUFFEB 

COMPABE X « Z AREAS TO HIT 

SET HIT MATRIX FROM X AREA 

SET UP MEAPEB TO BECM? 

SET CTRF 
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ooo«  TPK1N 

(11 oo?76 000775 

0? 00?77 0503*11 

0? 00500 0?O07? 
nu 00501 011100? 

OS 0O50? 0?01U3 
Ptl 00505 0?d?6<l 

m 0050(1 050061% 

op 0050* 06?006 
no O0506 065006 
in 00507 0751 Oh 

11 00510 06560b 
• ? 00511 000777 

IS 0051? 050075 
i" 00515 006151 
) ! 0051O 0?0O7? 

1* O051S 0t0070 
17 00516 105000 

1» 0051 7 0?u?66 
1" 005?o 050066 

?0 005?1 06?0O6 

?) 005?? 06S006 

?t 005?5 075106 
?5 005?u 065606 
?u 0*5?S 0OO777 

?c 005?6 050074 

P» O05?7 O061S1 
?7 
?P 0055O 050?6U 
30 00551 0 ? 1 0 1 7 

JO 0055? 0?U070 
51 ("M 1?5000 

si 0055U 0?U055 

JS 0055"; 050066 
<« 00556 06?O06 
is 00557 065006 

s» 005(10 075106 

57 005(11 065606 
•<f 005(1? 000777 

5° 005(15 05007S 
• 0 005(1(1 006151 

"1 005US 060U77 

o? 005(lh 0?U30U 

«s 005(17 1071105 

III 0O550 00071? 
15 
Ufc 00551 0?0055 

(17 0055? 0(10001 
up 00555 03OO7? 
«s O055u oaooo? 
•,0 00555 0?0160 

M O0556 0(10005 

« 00557 006?05 

M 00560 00070? 
SU 
si 
'(- 
57 
sp 00561 05U176 
S9 0056? 0500*3 

JMP WAITN 

L0» ?.,B?HOR 

LDA O.TICTB 
STA 0,?.?  : 

LOi 0.M16  | 

L0« i, .R?*OB 
LOA ?,»?«c» 
OTR O.MCAT 
004 1 ,"C«T 

DOCS ?,«C»T 
SKPDN HC*T 
.IMP .-1 
LDA J..TB? 

JS« *.TBN9v 
L0» O.TICTB 
L >l ?,M? ; 
i^n ?.o 
LDA 1..B? 
ina ?.B?MCA 

)0f! 0.MCAT 

5T0BE    TBACK    0A1A    CPIIMT    IN    REC*?    HEADFB 
SEND    MEAPFB    TO    BECM? 

ALLOM FOB FTBST ? DATA CODF MOSDS 

) SEKP TBACK INITIATION DATA TO BECM? 

DOA I.MCAT 
oors ?.«C»T 
SKPDN »C«T 

.IMP .-1 
LDA ?..TH5 

JSB ?,T»NSV 
SEND S0U»SMF0 Y 

!   LOA ?,.B?MDR 

0,17.? 
I,M? 

1,0  I - *0S0 COUNT -? OF SQUASHED «OBD AREA 

ABFA DATA 10 BFCM? 

LDA 
LOI 
iw 

LOA 
LOA 
D0« 
ODA 

?.B?MCA 
O.MCAT 

,MCAT 
ones ?,MCAT 
SKPDN MCAT 
IMP  .-1 
LOA  ?, . TB1I 

JSS *.T&NSV 
BEADS 0 

LDA l.MSKPU 
AND 0,1,SNB 

JMP FTLLN 

9EBAB6 LSVAP TABLE FOB PASSING TO LSKYZ 

LOA 0..Y 
STA 0,LSVAP»| 

LOA 
STA 

O.TICTB 
0,LSVAB»? 

LOA O.CTBY 

STA 0,LSVAB»5 
JSB «.LS»YZ  I PPINT OUT »,? TBACK INITIATION AND Y ABFA OATA 

JMP FILLN 
END OF FILLN DATA AND MEADFB ABEAS LOOB 

ROUTINE TO INITIALISE INPUT TO FILLING Hl'FFFB 

TFsSTA 5.BTBNF 
LDA ?,.C»MAC   I SET UP wOHKING CAM LIST 
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oooo 
"1 00161 
02 00I60 
01 00I6S 
00 OOHS 
o« 00367 
06 00170 
07 00171 
OK 0017? 
no O0171 
10 0017U 
11 0017S 
i? oo}76 
11 00177 
10 00400 
15 OOoOl 
16 onao? 

17 OOoOl 
1 B OOOOO 
jo nnoOS 
20 nnooh 
2 i n o o o 7 

22 nnoi o 
21 noull 
20 00O1? 
2S 
26 
?7 
2<> 
?o   onoii 
10 00010 
11 0001S 
1? 00O16 
11 00u17 
10 00020 
J* 00021 
36 00(12? 
37 00O21 
IB n002o 
IQ ooo2S 
or 00O26 
ill 00027 
o? ooalO 
oi ooull 
oo oou3? 
us ooo31 
06 onolo 
07 ooois 
08 0OO36 
00 0OO17 
50 OOOOO 
51 000O1 
S? 0000? 
S3 00OU3 
So OOOOO 
55 OOOOS 
56 00006 
57 00OO7 
SB onoSO 
SO 00O51 

TRMN 
1 0100*1- 
'0?1ooo 
'001000 
•021001 
•001001 
'021002 
1oolon? 
'021001 
1001001 
1102000 
1Ooonol- 
'020077- 
'000101 - 
'020016- 
'000027- 
•020011- 
'0O0010- 
'060207 
'0201O2- 
'02OO27- 
'0620H7 
'06S107 
•nooooi 
'002176- 

' 1 0 2 o 0 .1 
' OOOOoV 
' 02OO1O. 
'00001S' 
'026011. 
'0O001O. 
'020012. 
' Ooonlv 
' 020011. 
'000012. 
' 02001S' 
'0O0031' 
'O?onol. 
'OOOOO?. 
'021000. 
'OoOOOt 
'O20O17- 
• OOOOOO' 
'020016. 
'000017. 
'02n0o2< 
1 Oonol6 
1020160 
'0O0161 
'0201S7 
'0O0160 
'0201S6. 
'0O01S7. 
'102O00 
'0O01S6 
'000001 

LO» l..r»«»K i FROM ICCEPTIBLE C»» LIST 
LOi 0,0,2 
STi 0,0,3 
LOi 0.1.2 
STi 0.1,1 
LOi 0,2.2 
STi 0,2,1 
LD1 0.3,2 
STi 0,1,1 
SUB 0,0   I 
sr» O.FUUL 
LOi 0,»o   I 
STi O.CMCTB 
LOi O..MF  ; 
ST* O..CUBM 
LOI 0..F  I ESTiBLISM CURRENT OiTi POINTFB 
ST* O..CUPn 
NIOr MCiH  ; UNLOCK RECEIVFB 
LOi 0,«|6    ; LISTEN FO" 1ST MHI1E" 
LOi 1..CUBM 
•JOB 0,HC»B 
OOiS 1,MCiB 
JMP .•! 
J1P SBTRNF 

ENO OF INPTF 

CLfcAP FULL iNDir/iTOS 

SET CAM COUNTER TO »« 

FSTiBLTSM CUBRENT HFiOEP POINTER 

ROUTINE TO CLEAO FULL INOICiTOR I   BUMP POINTERS 

STI O.FULL 
LOi 0 .7 
ST» 0 . - 
LD1 0 . Y 
STi 0, .2 
LDi n .» 
STi 0 . Y 

L0» 0 .f 

SU 0 . I 

LI* 0 . H 

STi 0 ,F 
LOi 0 ."7 
ST» 0 , MN 

LIU 0 .MY 
STi 0 .MZ 
LOi 0 .MX 
STi 0 .MY 
LOi 0 .MF 
STi 0 .MX 
LOi 0 ,HN 

STI 0 .MF 
LOi 0 CTRY 
STi 0 CTBJ 
LOi 0 CTRX 

STi 0 CTRY 

LOi 0 CTRF 
STi 0 CTBX 

SUB n 0 
STi o CTBF 
IMP .•1 
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0010  TRKIN 
oi 0005?'ooiuoo 
o? 
03 
OH 
05 
06 oou53'ooouoi 
07 0005(1' ouoi O'l- 
oo 00"55'0UU105- 
09 00U56'0501 0">- 
10 00a57'05il107- 
11 0OO60'101100 
1? 0OU61 '0U01 to- 
ll 00116?'0?0000 
in onu6S'ouoi11 - 
15 OOllfca'0611177 
16 00U65'0?U113- 
17 OOIK-61 106U01 
1H 00U67'063077 
1Q 00U7O'060U07 
?0 001171 * OUOI 17- 
31 001l7?'061 U07 
?? 00<l73'0O0t?0- 
?3 O0U7U'06?uo7 
?u 00O75'O00113- 
?5 001176'0?ul 10- 
?6 00U77'107"0U 
?7 P0500'063077 
?P O0501 '0?U1 16- 
?o 0050?'1O7U0S 
JO 00503'063077 
31 0050U'030O?7- 
3? 00505'0?1000 
33 00506'03m "13- 
3U 00507' 106U0U 
35 00510'063077 
36 00511'031001 
37 0051?'101UOU 
3d 00513'OOOM J 
3» 0051U'103530 
up 00515'Ouonaa- 
III 0051t>'0?0110. 
II? 00517' 101300 
113 00530'0?010'l- 
uu 005?1'0?U105- 
05 005??'030106- 
116 005?3'03m 07- 
U7 005?ll ' OOnool 
UP 005?5'00?)11- 
119 O05?6'0?0063- 
50 005?7'0UOO6U- 
51 00530'0?0077- 
«? 00531'OUOIOO- 
53 0053?'0?1001 
5U 00533' 0ii0?71- 
55 005JU'0?606U- 
56 00535'106U05 
57 0O5S6'00OJ37 
5« 00537'01006U- 
59   005110'OIOinO. 

J"P 0.3 
ENO OF BUMP 

I   INTERRUPT SERVICE HOljTINF 
INTSVTJMR ,»l 

STA O.SAVAC 
ST* 1,S»V»C»1 
STA ?,s»v»r»3 
STA J,SAVAC»* 
MQVL 0,0 

S«vt ACCUMULATORS n CARRY BIT 

STA 0,SAVAC*U 
LDA 0,0,0 
STI 
DIP 
LOA 
SUP 
HALT 

0,SAVIN 
0.CP1I I 
1,SEVEN 
0.1,SZH 

NO 
DIA O.MCAR 
STA O.RKOAO 
TIP o.MCAR 
STA O.RwDCT 
DIC 0,«C»P 
STA O.STATR 
LOA I.TIMDT 
AND 0,1,SZR 
HALT 
L'i» I.CNTDR 
AND 0,1,SNH 
HALT 
LOA 3..CURH 
LDA 0,0.? 
LOA l.HDCDE 
SUP 0,1,SZR 
HALT   ! «n 
LDA 0.1.? 
INC 0,0.S?P 
JMP C»"CK 
SUP7L 0.0 
STA 0.RST1N 
LOA 0,SAVAC«u 
MOVR 0.0 
LOA O.SAVAC 
LDA 1,SAVAC»I 
LDA ?,s«viir»? 
LOA 3,SAVAC»3 
IMP  .»1 
JMP SSlVIN 

CAMCKtLOA O..C»"V<K 
ST» O.CAMCT 
LDA 0,«u 
STA O.CTRI 
LOA 0.1.?    ! 
sr» o.svc* 

CAMLR:LOA l.9C»»CT 
SUB 0,1.SNB 
JMP CM"17 
ISZ CAMCT 
ISZ CTRI 

INTERRUPT ACKNOMLFDGE 

I IS INTERRUPT ON MC» BECEIVF? 

YES 

RECEIVER TIME ni.IT 

RFCElVFR COUNT NOT HONE 

I IS THIS « HEADER BLOC"? 

HHFN POLLING LOGIC IS AOOEO, 
I IS THIS A RESET HEADER? 
I    NO 

; vES 
I SFT RESET INDICATOR TO 1 

RESTORE REGISTERS 

THIS WILL HF CHANGFD TO LOA O.J.? 

TAKE CAM MCA ADDRESS FROM CURRENT HEADER 
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)01 1   TRKIN 
n 00501 000771 JMP C»»LP 
0? 00502 03OIIO-NEGAC:LPA 5,.OE»OV 
0) oosaj 1 025'1 SUB7L 0.0 
«• nncim ooioos ST4 0,3.5 
It 00505 020270-TNGM IL04 0,«5  1 T 
l)|i 00506 o?oooo- LOt 1..RE4PY 
07 00507 03O27I- LOt 2.SVMC4 
Oft oosso 062106 ijne O.MC»T 
10 00551 06*006, 104 1,»C»T 
If 00552 073106 JOCS 2.»C»T 
11 00553 063606 SKPDN MC4T 
1 ? 00550 000777 JHP .-1 
IS nnccc 131153- L04 2..TNGC" 
10 00556 006151- JSR J.TRNSV 
1* 01557 060207 NIOC MCAR  1 
It 00560 0201O2- LOA 0.MI6  1 
17 00561 020027- LOA 1..CURH 
If no1;*? 062007 JOB O.MCAR 
to 00563 065107 On»s 1.XC46 
?' 0056O 020110- LD4 0,SAVAC»o 
?\ 0056* 101200 MOVR 0.0 
?? 01566 02011a- LOA O.SAVAC 
?\ 01567 0?olos- L0* 1 ,SAVAC*1 
?" OO570 130106- LOJ 2.SAVAC»2 
TS 00571 03al 07- LOA S.SAVACO 
?(] 00572 000O11 JMP .*1 
?7 00S7J 060177 INTEN  : INTF 
2« 0057O 0021 1 1- JMP »SAVIN 
J = 00S75 021002 CMMIT !L04 0,2.2  1 
SO 00576 02o071- LOt 1.M2 
31 00577 123000 ADO 1,0 
">? 00600 020030- L0» l,.C'i»0 
33 O0601 0621(17 i>0« 0,MCAR 
3" 00602 065107 OOAS I.MCAR 
»s O0603 O3O000- LOA 3..READY 
S» 0060O 102UOO SUB 0,0 
J7 00M5 001013 STA 0,3,3  1 
3P 00606 020270-TRDTCl LP» 0.M5  | 
\B 01607 02OO0U- LOA 1..REAPT 
QC 00610 030271- LOA 2,SV"CA 
g l 1161 1 0620"6 DOB o,»c«T 
u? 00612 065006 004 1,«C»T 
"5 10613 073106 OOCS 2.MCAT 
uu 00610 063606 SKPON MCAT 
«( (10*15 000777 HP .-1 
06 00616 030150- LOA 2..TRDYC 
u7 H6I 7 006151- JSR S.TRNSV 
»» 01620 06J607 SKPDN MCAR 
uo 00621 000777 JMP .-1 
to "0*2? 006152- .1SR S.RCVSV 
•=1 11623 030031- L0» 2,.CI.IRD 
5? 00620 020155- LD» O.OTCOE 
S3 10625 025000 LDt 1,0,2 
'« 00626 I22U0U SUB 1,0,S2B 
»H 10627 063077 H»L7       1 
••* OO630 102000 SUB 0,0 
w 10631 002060- ST» 0,9C»HC1 
•-e 0063? 010101- ISZ CWCTR 
CO 0063S 00001 3 JMP SFTUP 

ISEMD B»C« REPLY OF NOT 4CCEPT48LE 

TR4MSWI7 4CKN0l«LEnr,E TO M4CH7NF NMRM SENT HE40ER 

UNLOCK RECETVFB 
LISTEN FOR HE40EH 

RESTORE REC-ISTFPS 

INTFPRUPT EN4BLE 
I RETURN 
SET UP RECEIVF FOR D4T4 

t   TO CURRENT DAT4 POINTER 

HEAPER IS 4CCEPT4BLE 
TR4NSMIT RE40Y MESS4GE TO C4M 

BLOCK JUST RECFIVEO K4S NOT 04T4 BLOCK 

I DELETE THIS C4M FROM 4CCEPT4BLE  LIST 
1 M4YE ALL CAMS SENT DATA? 
I NO - SET UP RECEIVE FOR MORE 
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nni ? 
01 

?1 

on*. 3o 
0? 00635 
03 00636 
no 00637 
ns 00600 
06 nokui 
07 0060? 
ni> nn*o3 
re n0600 
in onhus 
11 00606 
1? 0O6O7 
13 0065n 
m nn6S| 
is no6S? 
16 00653 
l 7 00650 
IP nn65s 
lo nn^^t, 

00657 
nnhfcn 

?? 00661 
?3 oo*6? 
?o 00663 
?S 00660 
?6 00665 
?7 00666 
?•" 00667 
?o 00*70 
30 00671 
31 0067? 
3? 00673 
33 
3K 
3S 
36 00670 
37 00675 
30 00*76 
30 00677 
on nn7oc 
ill 00701 
11? 0070? 
(i3 00703 
oo 0070O 
05 00705 
06 00706 
07 00707 
tlf 00710 
OO 00711 
50 0071? 
si 00713 
5? 00710 
13 00715 
50 00716 
55 00717 
56 007?0 
«7 O07?l 
s* 007?? 
SO 007J3 

TBKIN 
1I0?5?n 
'000003- 
•o?ono- 
1101?00 
10?0|no- 
•0?O|0S- 
'030106- 
'030107- 
'000001 
'00?111- 
'0?O0?7- 
'0?00?6- 
'1?3000 
'0000?7- 
'0?0030- 
'0?00?5- 
'i?3ono 
'0OOO3O- 
'060?07 
'n?oiu3- 
'n?oo?7- 
'06?007 
'06S107 
'n?oiio- 
•ioi?oo 
'0?010U- 
'0?fl105- 
•030106- 
'03O107- 
'oonooi 
'060177 
•00?1 11- 

SUB7L   0,0 
ST*   o,F|ILL 
LD»   0,S»V»C*o 
MOvR   0,0 
LO*   0,S«V»C 

1,S»V»CM 
?.S»V*Ct? 

,S»V»C»3 
»1 

SS»VIN 

o, .CUBH 
1,IC»MH 
1,0 
0, .CUOH 
O..CURD 
i,ic»»n 
1,0 

,.CURO 
"C«°   i 

I YES 
1 SET FULL INDICATOR TO 1 

I RESTORE REGISTERS 

LO* 
LO* 
LO* 
IMP 
JMP 
:LOi 
LO* 
»0D 
ST* 
LO* 
L0» 
»O0 
ST* 0 
MTOC 
Ln* n,>ii6  i 
LO* 1,.CURH 
OOM n,MC*R 
00*S 1.MC»R 
LD» 0,S»V*C«o 
MOVR 0,0 
LI* P,S*v»C 

1,S»V*C»1 
?,S*v»C»? 
3,S»V*C»3 
• 1 

INTEN 
JMP *S»VIN 

UNLOC" MC» RtCFIVER 
SET IIP RECEIVE FOR MFXT HF40FR 

I RESTORE REGISTERS 

LO* 
LU» 
LO* 
JMP 

I INTERRUPT EN*HLE 

'050177 
• 1o?oon 
'0o0?7? 
•0?016? 
'0O0163 
'0?0160 
'0O016S 
'n?nn77 
'oon?73 
'030031 
•151U0O 
'1S1O0" 
'03OO36 
•0?1OO? 
• 101005 
•000O1 1 
'0?O|56 
• 107000 
•00O156 
'0O?163 
•05?16S 
'010?7? 
•010163 
•010165 

I  ROU 
'SOSHF! 

TINE T 
ST* 3, 
sue o, 
ST* o, 
LO* 0, 
ST* 0, 
LO* n, 
ST* 0, 
LO* 0, 
ST* 0, 
LO* ?, 
INC ?. 
INC ?, 
LO* 3, 
:L0* 0, 
iOv n, 
JMP IN 

LO* 1, 
• 00 0, 
ST* 1, 
ST* 0, 
ST* ?, 
OS? NZ 
IS7 CT 
tSZ SC 

0 S0U4SH IN PLACE F *Rf* D*T* FROM 0 C*MS INTO 1 LIST 
RTRNS 
0 
N7C»M      !   COUNTER   OF   NON   0   C»«   TOllNTS 
CTR*P       I    400RESS    OF    LIST    OF    C4MS'    COUNTERS 
CTBCT 
SCM»0   ! iOORFSS OF LIST OF C«M? 3T»RTING «0OSESSES 
SCMCT 
MO 
»LC»M  l COUNTFR OF »LL C»MS 
.F     I BEGINNING »OORESS OF F 0*T» *RE* 
?   I INCREMENT 100PESS RY ? TO RYP»SS ? 
?    I  0»T» COOE »0R0S 
,MF      |   BFGINMNG   »00RFS5   OF   F   HE»OER   *RF* 
?,3       I    LOOP   TO   EST»RLISM   ?   LISTS 
O.SNR      :    1)   ST»RTING   »OORFSSFS   FOR   F»CM   o»T«   »RE» 
CMT 
CTRF |    i)    -M1B0   COUNT    FOR    E*CM    0»T»    »RE» 

1 
CTRF 
?CT»CT  I C*M(Ii NEG»TIvE WORO COUNT 
1SCMCT  I C»M(I1 BEGINNING 0»T» 100RESS 
C»« 
RCT 
MCT 
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00 I X  T 
01 oo7?o 
n? 00725 
05 007?6 
OH 007?7 
0«. 007JO 
0* 00751 
07 0073? 
OP 00755 
no no75<i 
10 0075? 
11 00736 
I? 00757 
15 00740 
10 007(11 
15 00711? 
16 007115 
17 00700 
IP 00711? 
10 00706 
?0 00707 
?1 OO7S0 
?? 00761 
?3 0075? 
?0 00753 
?5 00750 
?6 00755 
?7 00756 
?P 00757 
?Q 00760 
30 00761 
31 0076? 
5? 00763 
33 00760 
30 00765 
5* 
36 
J7 
3P 
5" 00766 
00 00767 
01 00770 
u? O0771 
05 0077? 
oo 00773 
05 00770 
06 00775 
07 00776 
o« 00777 
oo 01000 
50 01001 
=1 0100? 
>-? 01003 
?3 O1O0O 
50 01005 
55 01006 
56 01007 

57 01010 
5P 0101 1 
5o 0101? 

OK IN 
•o?oo?s 
'113000 
10?00?6- 
'117000 
'O|0?73- 
•C00760 
•0?0156- 
'1?5005 
•00?177- 
'02016?- 
'000163- 
'0?O16O- 
1 000165- 
'l?6O00 

'030031- 
'151000 
• 151000 

'03616? 
'0J1000 
1001000 
'17?ooo 
' 1MO0O 
1 1?5000 

'01?163 
1 000773 
'010163 
'010165 
'010?7? 
'00076? 
'0?0156 
• 1?500u 

• 063077 
'000001 
•O0?177 

INOTtLli   o,IC»M0 
»OD   0,? 
Ln« o,ir»«H 

*0D   0.3 
ISZ   »LC»« 
.IMP   SFLP1 
LD»   1.C1RF 
MOV   1,1. SNR 
IIP   *RTRNS 

LO»   O.CTRin 
ST» 
LOi 

I   RETURN   IF   THFPF   IS   NO   D»T»   TO   PE   SOU'SHFO 

O.CTOCT 
O.SCMiO 
O.SCCT 

SUB 1.1 
L0» ?,.F 

IMC ?.? 
iNr ?,? 

I TEMP0R1RY COUNTER 

SFLP?:LO»   3.SSCTT 
SFLP3!LD»   0,0.3 

ST»   0,0.? 
I Mf     3,5 
INC    ?.? 
INC     1,1 I     TfMPOPiQY    COUNTFR 

ISZ JCTSCT 
JMP SFLP3 
ISZ CTHCT 
ISZ SC»CT 
ISZ N7C»" 
IMP SFLP? 
L0» O.CTRF 
400 1,0.SZi* 
H»LT     I « OF P*T» XOROS SENSFD IN F 
JMP ..1     I DOESN'T »GREE KITH SU« OF HF40FR COUNTS 
JMP 4RTRNS 

I  ENO OF SOU»SM ROUTINE 

'OSu?OI< 
' 030?6O< 
' 1opooo 
•oui00? 
'00101? 
'03O037 
'0?100? 
100100a 
10?|o?? 
'0O1006 
'o?ioo? 
»101010 
10?106? 
'0O101? 
'0?lo01 
110???0 
'1?S??0 
'1?S??0 
'1?5??0 
'0?1o?l 
'100000 

: • 
I  ROUTINE TO SET UP HE»OER FOR RECM2 
SETHTsST* 3.RTRNH 

L0« ?, .R?MO» 
SUP 0 0 
ST» 0 ?.? 
STi 0 1?,? 
L0» 3 .«« ; 
n» 0 ?,3  1 
ST» 0 0,? 
uo» 0 ??,3 
STi 0 6.2 
L0» 0 0?,3 
ST» 0 10,? 
til 0 6?,3 
ST» 0 1?,? 
to* 0 1,5   1 

MOVZR 0,1 
MOVZR 1.1 
MOVZR 1 , ! 

MOvZR 1,1 
LD» 0 ?1,3 
COM 0 0   1 

STORF X »0F1 V1RUHLFS 
« OF LF*KFRS FROM F»C« C»M IN 

MCi 10DRESSES OF EACH c« IN » »RE» 

LOG!C»L OR 
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001O 

01 01013 
n? 01010 

03 01015 

no " i HI ». 
05 01017 

06 01020 
07 OtO»l 

op oio?? 

09 0I0?J 
10 oio?o 
11 010?S 

1? 010?6 
IS 0|0?7 

10 01030 
IS O1031 
If. 010J? 

17 01033 
IP 01030 
IP 01035 
?o 01036 

?l 01037 
?? 01000 
?3 01001 
?0 0100? 

?5 01003 
?6 010OO 

?7 01OO5 

?P 010O6 
?*» 01OO7 

30 01050 
31 01051 
3? 0105? 
33 01053 
30 01050 
35 
36 
J7 
3* 
3« 01055 
00 0105*. 
01 01057 
0? 010*0 
03 01061 
00 010*? 
05 01063 
06 01O6O 

07 01065 
08 01066 
oo 01067 
50 01070 
51 01071 
5? 0107? 
53 01073 
50 01070 
«5 01075 
56 01076 
57 01077 

5P 01100 
5« 0)101 

RKIN 

107000 

106??0 
1?5??0 
1?5??0 

1?5??0 

O?1001 
1OOOOO 

107000 
10*??0 

1?52?1 
1?S??n 
l?S??o 

0J1U61 
100000 

I07O00 
I 06000 
0O5010 

031005 

001015 
03UOUI- 

0?100? 
001005 
0?1o?? 

001007 

0 ? 1 0 0 > 
00101 1 

0?106? 
001013 

0 ? 1 o 0 5 

001016 
0?0t60- 

001017 

oooooi 

oo??oi- 

«Nr 0.1 
AOCZH 0,1 
<OVZR 1.1 

MOVZR 1.1 

MOVZR i.i 
LOA 0,01,3 
COM 0,0 
AND 0,1 
AOC; R 0, 1 
MOVi » 1.1 
MfjvZR 1.1 
MOVZR 1,1 
LDA 0,61.3 
COM 0.0 
AND 0, 1 

AOC 0,1 
STA 1,10,?     1 
LOA 0,5.3     1 
STA 0.15,?    : 

L')» 3,.HZ    t 
LOA 0.?,3      1 
STA 0,5,? 
LDA 0,??,3 
STA 0,7.? 
LDA 0,0?,3 
STA 0,11,? 
LDA 0,6?,3 
STA 0,13.? 
LDA 0.5,3  ; f 
STA 0,16,? 
LOA O.CTMY   1 
STA 0,17.? 
IMP .•1 

COMPOSITE «ORD OF Mr» ADDRESSES 
FROM X AREA 
FRAME « OF X AREA OATA 
STORf 7 ARFA VARIABLE 
• OF LEAKFRS FROM EACH CAM IN 7   AREA 

FRAME • OF 7   AREA DATA 

•MORO COUNT OF DATA IN V AREA 

JMP 3RTRNH 

END OF ROUTINE TO SFT U° HEADER FOR RFCM? 

'050?0?. 

'0?O157 
'101005 
'001000 
•030??7 

•0300?o 

'0?o??6 
'10?000 

'0O1OO0 
'001001 

•00100? 
'001003 

'Oolooo 

'301005 

'001006 

'oul007 

'001010 
'0O1O1 l 

'Ool01? 

'001013 
'001010 

I   ROUTINE TO SET IIP HIT MATRIX FROM OATA IN X AREA 
'SETM: 5TA 3.RTRNM 

LDA O.CTRX  I TEST CT»X FOP NON-ZERO VALUE 
MOV 0,0,SNR 

IMP 0,3     I  TF CTPXsO, RETURN 
LOA J,M1?»   | CLEAR BIT MATRIX OF ?56 BY |6 WORDS 

'      LOA ?,.MT»X 

LDA 1.P3? 
SUP o,o 

CL»LPsSTA 0,0,? 

STA 0,1.? 
STA 0.?,? 

STA 0,3,? 
STA 0,0,? 

STA 0,5,? 

STA 0,6,? 
STA 0,7.? 

STA 0.10.? 

STA 0,11,? 

STA 0,1?,? 
STA 

STA 
0,13.? 
0.10.? 
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I>l "1 02' 

0? ni IV 
03 11 ou' 

f« n OS' 
(1 c n . Oh' 

Oh ' i| 07 ' 
1)7 01 10' 
n w 01 1 1 ' 
n o 01 1 ?' 
10 l>1 1 5' 

11 01 1 u ' 

i? 01 IS' 

i i 71 lh' 

in "1 17' 

is 01 ?0 ' 
lh "1 ?l ' 

11 n i ??' 
. B 01 ?V 
1" r i ?«' 

?0 01 ?S' 

?I n i ?h' 

?;> 01 ?7 ' 

^ ! JA' 

^ 01 11 • 
?c 01 ??' 
>«. •i! 11 ' 
7>7 91 30' 

?C »l IS' 
?Q 01 !h> 
i (1 01 .17 ' 
11 01 00 ' 

1? 01 0 1 ' 

<> 01 0?' 
Jll 01 111' 
3S 01 ou' 

if 01 US' 
1 7 

3r 01 Oh ' 

( = 0 1 07' 

UA n i SO' 

m 11 Si • 
t.? •7 1 s?' 
«; ni S3' 
uu 01 so' 
u>> 01 SS' 

Oh 01 Sh' 

07 01 S7 ' 

at 01 IhO' 
u 0 01 hi ' 
cr 01 lh?' 

M 01 hi' 
sp »l hU ' 

" 71 IhS' 

tu 01 hh' 
s^ 7 1 le7' 

5* 01 170 ' 
S7 01 171 ' 

5« 01 17?' 
so 01 171' 

WK IN 

OUI01S STA 0.15,? 
0U101h STA O.lh,? 
OUI01 7 ST* 0.17,? 

ooin?o STA 0,?o,? 

0UI0?1 sr» 0,?1,? 
OOI0?? STA 0,??,? 
OOI0?1 STA 0,?!.? 
Ooi0?0 STA 0,?o,? 
ooio?s STA o.?s,? 
0010?h STA 0,?h,? 
0010?7 STA 0,?7,? 
001 Oil) STA 0.10,? 

ooiOil STA 0.11 ,? 

OOI01? STA 0,1?,2 
ooinil STA 0,11,? 
0 01010 STA 0,311,? 

0UIO1S STA o,3S,? 

nolOlh STA 0.lh,? 

OO1017 STA 0,17.? 

111000 ADO 1,? 
17SU0U T»'C 3.3.S7H 

00071s JMP CLRLP 
noooni JMP .•1 
01001?- LOA J,.»  : 
1 7SO0'l IMC i, i 
I7SO00 PC 1,1 
0?01S7- LOA O.CTRX 

OUO'10- STA O.CTS" 

0100?U-P»TL'> lLOA ?,."TDK 
0?1001 LOA 0.1.1   1 

tn11?o •<0V7L 0,o 

10|1?0 M0V2L 0,0 
n?o?ll- 11' 1 ,MS«LII 

1?}000 AND 1.0 

111000 IOC ••).? 
O00OO1 J-1P .•1 

0?|000 l.ni 0,0,3 
101??0 M0V7R 0,0 

101??0 *OVZ0 0,0 
0?0?11- LOI 1 .-""111? 
107OO0 AND 0, 1 

OSO?1S- STA 3.SVXAD 

050?!?- L'J* 3,.BATPM 
i170OO AOG 1 ,3 
0?0?!J- LOA 1 ."""I 1 
1076?0 AND7R 0,1 

1?S??0 yOVZR 1,1 
1?s??o H0V7B 1. 1 

1?S??0 ->0V7P 1,1 
lliooo »r>D 1 ,?   1 
0?iaoo LOA 0,0.1 

o?sooo LOA 1.0.? 

100000 cm- 0,0    1 

107OO0 AND 0, 1 

106O0O AOC 0. 1 

nJSOOO STA 1.0,?  I 

oooaoi JMP .•1 
010?1S- LOA 1.SV1AP 

AC! CONTAINS BASE AOORESS OF X  DATA APEA 

! AC? CONTAINS BASE ADDRESS OF PIT MATRIX 

TAKF Y VALUE 
I SHIFT LEFT ? PITS 

; MASK OFF LON U PITS 

1 AOO TO PIT MATRIX BASF ADDRESS 

; AC? CONTAINS NEW Y AOOBFSS 

I TAKE x VALUE 
SHIFT SIGHT ? HITS 

( HAS" OFF UPPEB 1? BITS 

AOD TO BJT PATTERN BASE AOOBFSS 
MASK OFF BITS P-11 

SHIFT RIGHT U BITS 

AOO X LOCATION OFFSET TO ¥ LOCATION 

LOGICAL 0" 

IOP PIT PATTFPN IN BIT MATRIX 
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00 
01 0 
o? o 
oj o 
on n 
05 o 
06 o 
07 n 
on o 
oo o 
10 
11 
I? 
M 
l« 
IS 
16 0 
17 0 
|» 0 
10 0 
?0 0 
?\ 0 
?? o 
?3 0 
?u 0 
?5 0 
?6 0 
?7 n 
?(• 0 
?9 0 
JO 0 
51 o 
3? 0 
33 
Jll 

)» 
37 

16  TBKIN 
1 I7«'17SUO0 
117S'17SU00 
II76'010?30- 
I177'ooouo?. 
1?00'063077 
i?oi'oioPin- 
1?0?'O0O73U 
1?oj'ooouoi 
1?0U'00??0>- 

INC 5,? 
INC \.-i 
ISZ CTR" 
J^p .•? 
HiLT 
ISZ CTRM 
IHP PJTLP 
J«B .•! 
JMP ^PTRNM 

5 OF SET" ROllTTNE 

OOP COUNTER FOR X «BE* 0»T» 

0 
0 
0 
0 

»» o 
3° 0 
un o 
HI 0 
u? 0 
u3 n 
111 0 

US 0 
U6 0 

U7 0 
u« o 
us o 
so 0 
51 n 
«•? o 
S3 n 
su o 

55 n 
56 0 
57 0 
SS 0 
«.« 0 

IPOS 
1?06 
1P07 
1 P1 0 

I'll 
1?1? 
I?>3 
1?1u 
1?15 
1?16 
1?17 
1??0 
1>?1 

l??u 
1??5 
l??o 
1??7 
I 530 
1?31 
1?32 
1233 
l?3u 
1 235 
1?36 
1'37 
13U0 
1?U| 
1?U? 
1?U3 
1?uu 
1?U5 
1?U6 
1 PU7 
1?50 
1?5I 
1?5? 
1?S3 
1?Su 
1PSS 
1?S6 
15S7 
1260 

' 05U20S 
1 I02UOO 
' 011007? 
•0?0)S7 
•10100S 
• ooi un 
'020160 
• 101oos 
'ooiuoo 

'020161 
• 101oos 
1001UOO 
'020266 
'101UOO 
iioiuoo 
1OU026S 
10J0033 
1101UOO 
'101UO0 
'0UO2U1 
'070157 
'0UO236 
'026161 
'OU0237 
'02005U 
'101UOO 
1101U00 
'0u02u2 
'0302U1 
'03u2u? 
'021001 
'02SU01 
1107120 
'020231 
1 107U01 
'02002'J 
1123000 
•0uo2uo 
'021000 
'O2SUO0 
1107220 
1125220 
1125220 
'020233 

I       Rill 
)        r 
! I 

• CHCKH: 

TINE T 
OR I f 
N1IC«T 
sr» 3 
SUM 0, 

ST* 0, 
LOi 0, 
"OV 0. 
J«P 0, 
L04 I). 
"OV 0, 
J*P 0, 
L0« 0, 
MOV 
;-c 
int 

o. 
o, 
0, 

INC 0. 
INC 0. 
STi 0, 
L0« 0, 
INC 0, 
INC 0, 
ST» 0, 
LOA 0, 
STi 0, 

tl_0» 0, 
ST» 0, 
LOA 0, 
INC 0, 
INC 0, 
S T » 0 . 

:Lii» 2. 
L0» 3, 
IOI o. 
L0» 1 , 
»r>r>ZL 
LO»  o, 
»NP o. 
I'll 0, 
'3D 1 . 
ST» 0. 
L0» 0. 
L0« 1, 
ADP7R 
MOVZR 
H0V7P 
L1A 0 

0 CMf 
»TCH 
INC 1 
RTRNC 
0 
TICTR 
CTRX 
0, SNR 
3 
cisy 
O.SNR 

3 

CTRZ 
O.SNR 

3 

,*i 
0 
o 

R2CT 

t*    OATA POINTS IN AREAS « « Z 
IN THE BIT MATRIX. THFRFBY 

TRACK IS OETECTFO. 

I TFST CTRX. CTRX, CTPZ 

I  IF ANY ONE IS 0, RETURN 

»CT 
CTRX 
MCTR1 

CTRZ 

MCTR? 

.Z 

7fT 

»CT 
7CT 

1 .? 
1.3 
o, 1 
"SKLU 
1 
,*TBX 
0 
MTXCT 
0.? 
", "1 
0. 1 
1 . 1 
1 .1 
MKUt? 

1    V    VilUE    IN    t    lOfl 
I    Y    ViLllE    IN    Z    »RF» 

;    "ASK    OFF    10*    U    BITS 

I »D0 TO B»SF. »D0RESS OF BIT «»TRI» 

; > VILUE IN X >RF« 

I X V4LUE IN Z »RE» 

I   »»S« OFF UPPER 12 BITS 
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! ADORFSS OF BIT PATTERN WORD 

I ADDRESS IN HIT MATRIX 
! ACTUAL »»LUF IN HIT MATRIX 

I HIT PATTERN hORD 

I NO MATCH FOUND 
I M»TCH FOUND 
: STORF X «. Y COORDINATE PAIR 
1 FROM K AREA X 7 AREA IN 
I TRACK INITIATION DATA LIST 

0017  TRKIN 
01 0 1 Phi ' l?3a00 »NP I .0 
0? 01 ?t-?'03a?3:>. LOA 3..PATRN 
os oi ?*3' 117000 »on o,j 
Oil 01?6a '0?0?3a- LOA OfMKRll 
05 0 1 >M" I ?3<>?0 AND7R 1.0 
Ok 01?A6'I01??0 MQV7R 0,0 
07 01?(>7 ' 101 ??0 10VZR 0,0 
on oi?70'ioi'?o IOVZS o.o 
OR 01?71 '030'aO- LOA ?,MTXCT 
1 0 01?7?' 1 I 3000 AIJO 0,? 
It 01373'0?l000 LOA 0.0,? 
1? 01 ?7a'0?Sa00 LOA 1,0.3 
13 0I?7S' 107a0"; AND 0,1,SNR 
111 01?7h'O00U31 JMP INCRZ 
!•; 01?77'000a01 J*P ,*1 
16 OI300'030?al- LUA ?,XCT 
17 01301'03a?*S- LOA 3,»?CT 
IP 0130?'0?1000 LOA 0,0,? 
|0 01303'oalaol STA 0,0,3 
?0 0130a'0?IOOI LJA 0,1,? 
?t 01 30S ' 0II1U01 STA 0,1,3 
?? 0130t>'030?a2- LOA ?,ZCT 
?3 013C7'O3|0O0 LOA 0,0,? 
?U 01310'0U1U0J STA 0.?,3 
?S 01311'0?IOOI LOA 0, 1 ,? 
?h 0131?'0U1a03 STA 0,3,3 
?7 oi 31 \< 0?J?<-7. LOA |,pa 
?H 0131U'I370O0 ADO 1,3 
?R OMIS'OSOJAIS- STA 3.R2CT 
30 0131b'0?007?- LOA O.TICTR 
31 01317'O3U077- LOA 1.*a 
3? 111?!1107000 AOu 0,1 
33 0I3?1 '0UUO73- STA l.TICTR 
3a 013??'0?OU?7 LOA o,Mlo?a 
SS 013?3'l??aos S'lR 1,0.SNR 
}*   01 3?a'00??O3- J-IP JRTRNC 
37 013?S'1011?3 MOVZL 0,0,SNC 
3» 013?t>'063077 HALT ; TICTR OVERFLOW 
3» O13?7'0|0?u?-INCR7:ISZ ZCT 
an ni330'oio?u?. I3Z ZCT 
al 0 1 331 * oonao i .JMP .•! 
a? 0133?'0in?37- TS7 "CTR? 
a3 01313'OOoao? JMP ..? 
aa 0133a'063077 MALI    > ODO COUNTER FOR Z AREA DATA 
W.   013SS'010?37- ISZ HCTR? 
a6 01336'000703 JMP SRCHZ 
a7 01337'OOOaoi JMP ,»1 
a* 013ao'o10?^l- ISZ XCT 
ag 01<ai'oio?al- ISZ XCT 
?0 013a?'010?3(>- ISZ »CTR1 
*1   O13a3'00oao? JMP   ,•? 
5?   013aa'0<>3077 HALT I   000   COliNTFR   FOR   X   AREA   DATA 
S3   01 3aS'oio?3».- ISZ   HCTR1 
Sa 013ab'OOOfc6S JMP SRCHX 
ss oi3a7'oooaoi JMP .•! 
S(- 01 3S0 ' O0??03- JMP ARTRNC 
S7 oi 3«;i ' 17»,ooo Mio?a:-lc?a. 
S* I   END OF CHCKM ROUTINE 
« !  

;     TNCRFMFNT TRACK  INITIATION DATA ADORFSS 

1 ADO -a TO TRACK INITIATION COUNTFR 

00 1 H   TRKTN 
01 

,F>D TRKIN END OF TRACK INITIATION PROGRAM 
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0019       TSKIN 

«LC»M 000?73- 0/?6 12/99 13/05 
» t s I r. 000167 ' 6/08 6/01 
PUMP 000O13' ?/So B/?0 

C»c»c 00005?- ?/ll ?/l<> 
r.»«CK ooo5?6' 10/38 10/19 
r»"CT 000060- '/?! 10/50 10/55 10/58 11/57 
C«PLP 00055O' 10/5S 11 /01 
CAMtak oonos>.- 2/15 ?/?o 
THCKM ooi?05' ?/S8 16/16 
CL»LP noiohs' 10/17 15/2? 
tKCTB nooioi- ?/31 9/13 11/58 
CMMIT 000575' 10/57 1 1/?B 
fhTOH oooiin- ?/07 10/28 
rNTIM nn o i 1 S - 2/16 
tTR 000071- ?/?6 7/22 7/31 
riu»n 00016?- 1/09 1?/3B IV1I 
CTBCT oooid •«- 3/10 l?/io l?/55 12/58 13/11   13/20   13/26 
CTBF O0OI56- 3/OS 7/01 B/55 9/5* l?/5?   12/50   13/07 
CTP1 oooioo- ?/33 10/S? 10/59 
CT«LS 000 166- 1/09 3/13 
CTBM ooo?30- 3/oi I5/?A 16/03 16/06 
TTPV 000157- (/Ob 7/0? s/53 9/56 10/00   IS/?7   16/19 
t TBY 000160- 3/07 7/03 A/50 9/51 9/50   10/31   16/22 
CTP? 000161- 3/0" 7/01 9/52 16/25 16/38 
HTCt)E oooiss- 3/09 5/07 1 1/52 
FIH ? ooo?i5' 7/29 7/35 
F II LH 000?6?' 7/48 5/90 e/53 
FULL OOOOo*- ?/01 6/56 7/?9 7/0? 7/58    9/n    9/30 
HPCOE oooia!- ?/S3 5/30 5/SO 6/35 10/33 
IC»P1 O0O025- 1/46 12/16 13/01 
1C»»H 0000?6- 1 /47 1?/1? 13/03 
in»T« 0O0O11 - 1/3? O/UA 

It-DP 000012- 1/34 U/57 
If-CMT 0OO72U' 12/51 1 3/01 
IkCPZ con?7' 17/10 17/3« 
JXITL ooo?o3' 5/57 6/0? 6/55 
IHPTF 000361 ' 2/55 8/58 
mm oooin?- 2/35 u/30 
I*T«« 000101- 2/36 0/33 
IMTSV oooosv 2/35 1 0/06 
I T ID O00O13- 1/35 5/13 
LSV»U 0 ,10 0 0 0 - 1/'1 5/3B 8/97 A/09 A/51 

L5XYZ 000?05-< 3/22 
"1 O?o 001J51' 17/3U 17/57 
"l?» 000?27- 3/10 10/03 
"1 <• oooia?- ?/S? 5/01 6/?2 A/05 9/19   11/16   12/?0 

K? 0OOO7O- 2/25 7/?l »/16 8/30 11/30 
Pfl 000077- 18/3? B/|? 10/51 l?/03 17/31 
*5 O0OJ7O- 0/23 6/16 11/05 1I/3A 
MfAKK 000005- l/?A 0/39 
»'CTRl 000236- 3/97 16/37 17/50 17/53 
TTB3 000?37« 3/1A 16/39 17/02 17/05 
MkSlI 000234- 3/15 15/06 17/00 
"Kill? 000»33- 3/au 15/01 16/59 

"S"LU 000231- 3/1? 15/33 16/09 
MSKPM 000?0a- */2l 8/9? 
*T*CT ooo?oo- 3/49 16/53 17/09 
fcFGJC 00050?' 11/0? 
•^C*" 00027?- a/?S 12/3? 12/57 13/28 
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oo?o    T-»KIN 

P3? 000??6- 1/10 1U/U5 
Pu n .i n P*» 7 - •>/?? 17/37 

HTl P nil 136' 15/30 16/07 
PA TQM ooo?06- 1/21 3/411 
o-wr A 000165- ?/?? 6/15 6/|H 

p?r.T f,01?65- J/31 16/11 17/17 17/20 
u?nno III?UIJ- a/ll U/|0 

p?*r A 000O66- 3/31 *./S 1 h/07 ft/IO «/13 
PCVSV n o n i s ? - K i/Ot 
PF AOV o o1o us- 1/37 3/06 
PF SFT nil ?l ' 6/1? 7/?« 7/ul 7/S7 

PST^H 0ioi?1 - 3/51 ?/51 

v s T T *> mnfluii- 3/ou 6/57 7/?6 7/10 7/St 1 0/UO 
PTWK: inii7».- 3/11 
i.TOf,c r% n p ? .1 * - 1/?o l*/l«i 17/3n 17/56 
HPNF IlOOlTh- 1/1S S/51" Q/?1 
t-'TPNH o n ? o i - 5/1« 1 1/1° 1 ti/lu 

DTPK" in?o?- i/io 1U/5U 16/00 

PTPM 1O0177- 3/16 l?/16 11/10 13/la 
- . n i 11 000117- "/'!! 1 1/31 
p»rcr ''111?'- 3/Ul 10/3? 

c AV AC 11A1nu- J/17 10/17 1 0/1" 1 o/OO 1 0/1 1 10/1?    11/U1    11/U1 

1 1/UJ 1 O/'lS 10/J6 1 1 /?o 1 1/3J 11/?1   11/?u   11/?s 

13/05 I?/"* l?/16 13/07 13/11 (?/?U   \?/?b         l?/?7 
1 ?/?« I?/?0 

«AV IN ion i i - 3/-IP 10/(41 ( o/u» ( ( /?« 1?/10 l?/3? 
s(»m »M) 01 do » l/ll I 3/U1 11/1? 
SCTT no16S- l/l? (?/u? l?/5e 1 ?/so 1 1/11 11/10    l3/?7 

?r»l. S i 10 | 7 ? - 1/1 1 5/ 1 'i 

SF TMl) f.11766' 3/57 1 1/10 

SF T» OllOS"?' »/56 IU/50 

SFTi'P 1016U6 ' 1 I /50 l?/1 1 
5F VFN nilI?- ?/'l1 10/16 

SFLP1 1(1071 1 ' 1 ?/UO 15/o* 

5FLPP 1007415' 11/11 11/30 

CFLP» 'Ml 0 7 4, 6 ' 1 S/|0 11/?5 

POSMF nirib7'J' (/I 7 1?/16 

SPCM* flnuu' 16/H 1 7/SU 

"5i-r"7 0 .1 1 ? u 1 ' 16/41J 17/116 

?T APT OOIISS' S/(» 5/5? 5/56 
1TATP roni11- ?/ja 11/311 

«V»r A no?7i- u/?a 10/5U 1 1/07 1 1/UO 
SVKAH ini?^- Ullh IS/HI is/so 

rir I-J 01117?- 3/?7 ft/01 ft/15 tt/afi 16/1" 17/10    17/13 

Ti»r A oioni- 1 /3J u/u| 5/1? J./I 0 

T I«PT 0111 Iti- ?/U5 1 i/?s 

Tl IIP ll 0 0 0 7 - 1 /11 (-/I 3 

HW nosus' 1/13 1 1/OS 

TO 1 101136' ?/?U 6/16 

tt ? 00131?' 3/3" »/ns 

n 01011u' 3/30 "/IS 

TbU mill1 3/51 «/?« 

TCIYC 000606 ' 1/15 11/3" 
T P K 1 >l 0 0 0 0 0 0 ' 4/?» |R/0? 

TPNSV looisi-< 3/50 

~* I T 1 011337' 7/?6 7/51 

«.» I T? 001?Su' 7/50 7/uu 

nAJTN 000?71' 7/SS »/01 

»r i 001?J1- 1/SO 16/35 1 6/UU 17/16 1 7/uO 17/aO 
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no?i     TSHJN 

V(T ooo?ui- 1/S3 

?ri ooo?a?- 3/S1 1(i/ul 1e/us 17/?? 17/30 17/ao 

.» ooooia- 1/17 U/U7 7/OS 

.* oooois- 1 /H a/50 7/07 
#f.llMO poo i IIU. J/S4 7/11 7/ao 

.r COOOK.- 1 / TO u/s? 7/00 

.r»KA oooo*.?- 3/10 fi/Ul B/So 

.r»«- OOOodl- ?/3n u/01 1 o/uo 

.rwf K cooiso- ?/Sf> 7/S? 

.rnw) ooooio- 1 /uo 0/17 11 /I? 1 1 /Si 1?/1S 13/18 

.riiPH poop?7- 1 /<i« 

1 •>/'! 

S/S8 0/1S 0/?0 10/31 1 1/17 

.r nonoi7- 1 /Hi) U/5'l 7/1 1 

.• orton^i - l /so 7/0(, o/ld 0/17 o/uo 1?/US 

-1-' oooo?o- 1/ul U/Sh 7/13 

.Ht" o p o o ? i - 1 /a? a/so 7/1S 

.•T. ooop??- 1/41 s/o? 7/17 

.HP O0OO?1- i /an S/OU 7/10 

.HI OOOOId- 1/SS 7/1 U 0/1 u 0/U7 O/SO 1?/UR 

.•.» o i o o a ? - 1/S9 h/SO O/il? O/UO 

.KX I.00O17- 1 /Sfc 7/l(i O/uS 0/U8 1 3/ua 

.HY c o o o •' o - 1 /S7 7/l« 0/U1 O/Ufc 

.H7 o o o o u i - 1 /S" 7/30 O/UI O/uu 1 a/30 

. TM=T "Of 1 ill- '/SS 7/3U 7/51. 7/SO 

.1 SKY OOO?PS- 5/3? «/S? 

.wTPK 0 n o n ? II - 1/as S/1S 1 a /1111 IS/?9 16/Sl 

,MM»« 000010- 1/51 u/as 
.F»TO Ipo?*?- 1/41 15/au 17/0? 

>? 00P?(i<>- 4/?l S/06 S/3« »/ie 16/?« 
.t?"" 1 OO?'-''- a/is S/JO 8/0? «/o(. »/?* 13/ao 

.OfVS O001S?- 1/01 5/u7 */3? 1 l/SO 

.^FAP (•OPOOU- 1 /?! a/1». h/OQ */i 7 11/0? 1 1 /Oh 

. U p T H P o o \ u) - J/Sl S/U3 S/OU h/?S h/13 

.SF1" oonia7- 3/S7 7/sa 

.5FT* cooi a<,- 3/Sh 7/11 7/S3 

.Cf3«^ ooopno- 1/17 7/13 7/ao 

.Ti»r.r r.OOISJ- 1/0? 11/13 

.T»l 0000*7- '/3U n/'8 

.TH? 00007 1- ill'. »/11 

.TOT OO0O7U- ?/?9 «/3S 

.TCU 000P7S- 3/10 •/IO 

.Twov 0OO1su- I/O* 1 1 /Ufc 

.TP>«S COoim- 3/50 S/?° 8/iu 8/?(. 8/aO 11/ia 

. *• l.ono^s- 1 /5u (i/S« 0/3? 0/JO 

. V oppo^?- 1 /Si 7/0« o/is 0/J8 lS/?u In/3? 

.V oooo n- 1/S3 7/10 «/1? A/llft 0/11 0/1B 

.2 ooooiu- I/SI 7/1? 0/11 0/3U 16/UO 

13/1 1 
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noni     i 
01 
<v 
05 
0U 
05 

0* 
f>7 
,-R 

"• 
l« 
'. 1 
'? 
n 
iii 
1 s 
I*. 
17 
IP ooooo- 
|o ooooi* 
?P oooo?- 
?1 00005- 
?? oooou- 
?5 oooos- 
?« 
?* nnooo 
?h OiOPI 
?7 nooo? 
?P 00005 
?o oooou 
50 00005 
51 oooo»> 
3? 00007 
55 oooio 
Ju 00011 
55 0001? 
5f> 00015 
57 OOOlu 
50 00015 
58 OOOIfr 
UO 00017 
ul ooo?0 
u? 0O021 
u5 ono?? 
uu 000?5 
US 0OP?u 
lit 000?5 
UT 000?h 
uf 001?7 
UO 00050 
50 OP051 
51 0005? 
5? 00055 
S5 0005U 
5" 00055 
55 0005* 
5* 0OO57 
*7 ooo«0 
5(1 OO0U1 
50 OOOU? 

LSXYZ2 

.TITL LSKV7. 

.ENT L5JY7 

. 1»TW 1 

ROUTINE TO OUTPUT X 4N0 7 TB1CK INITI»TION 0 » T » , 
4N0 ALL HE V IBF1 0»T» TO TMF TFLETYPF. 
7.E00 P»GE L0C4TI0NS 50 - 55 »BF USFO »S 
THE LIN" FOP U POINTERS. 
CALLING PWOf.WAM, TPKIN. 

7.P. 50 = PflTNTEP TO T, 
Z.R. 51 * POtNTER TO Y 
7.P. 5? = - wopp COUNT 

THESE LOCATIONS "ILL BE SET BY THE 

I. AREA 
AREA 
OF T.I. OATA 

7.P. 55 i - »ORO COUNT OF Y OATA 

. 7/PEI. 
-inonoo 
•oooooo 

-oonooo 

-oooooo 

-oooooo 
-ooooon 

1 I777<>7 
1000000 
'oooono 
'OOOOOO 
1OOOOOO 

•000U17' 
'OOOuSS' 
1 000*07' 
• 000?75' 
'05U001- 
'o?ooso 
1 0<J07fc*» 
•0?01*1 
1 0UO7f,5 
'0?005? 
10UO76U 
10?OOS5 

'1U07(.5 
'0«>0?11 

'0?07t>1 
1lOIOOg 

• n o 0 a 1 •) 

'0?07S», 
'1O10OU 
'OOOuOS 
'0?07S>, 
' 0?«7U*t 
'001,755 
' 00?00 \> 
'1?07UU 
'101uOO 
'101uoo 
•OUOOOO' 
>0?07u1 
• 10lunn 

W?CT:n 
BTWNO: 
XZCTl! 
YCTHjO 
L N » U10 
YCTIO 

"fll-J. 

.K?!0 

.Y!0 
TICTi: 
CTSYlO 
LM»!): 
LN?AOl 
LNSAO, 
.LNOT: 

•LSXY7 

."JREL 

; POINTER - TRACK INITIATION OATA 
! POINTER - Y IBEI OATA 
I -NOHO COl'NT - T.l.OATA 
; -K1PH COUNT - Y  DATA 

LINF1 
LINE? 
LINE5 
LNOI'l 
1ST* 5.1TPN0 
LOA 0.50.0 
STA O..RJ 
LOA 0.51.O 
STi 0, .Y 
LOA 0,5?.o 
STA O.TICTB 
LOA 0.55,0 
STA O.CTPY 
NIOC TTO   I 
LOA 0.TICTH 
10V 0,0.S7» 
J1P MAVOT 
LOA O.CTHY 
10V 0,0,S7R 
.HP HAvOT 
L0» O.LNSAO 
LOA l.HQ 
ISC S.LNOT 
Jtp   rfRTRNO 

ILOA 0..R?. 
INC 0,0 
INC 0,0 
STA 0,R?CT 

LOA 0,.Y 
INC 0.0 

Cl.FAR TELETYPE OUTPUT 
I TEST TIC1R * CTRY 
I IF BOTH ABE 7FR0, PB1NT "FSSACf t 
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o o o ? LS«V7 

01 ooooi 1 01 1100 IMC 0,0 
o? ooooo nuooos- ST* o.yrT 
r\ OilnuS 10?UO0 SJB 0,0 
01 poo of 0 0 o 5 1 ? ST* o.ENOxz 
nc 00007 0OOS1? ST* O.ENOY 

07 
OH 00050 02O711 L0« I.TICTM 
r& 00051 1?5000 <0V 1.1.S7R 

K 0005? oooooi (HP .•J 
1 1 ooo5? 1o?s?o 5JH7L 0.0 

1? 00050 OuosoJ ST* o.FNOXZ 
11 00055 000 10?- = TJ 1.XZfTP 

|u ooosi. 0?o7?f mt 1,CTPY 
- c 00057 1 35 0 0'J M(W 1.1.fZ» 
If OOOf 0 000001 JMP .»1 
17 OOOM 10?5?0 S'IP7L 0,0 

\r POot,? 0 0 0 '1 7 7 ST* O.ENrjy 

i° 000*1 oooool- ST* 1.TCTR 

Pi OOOfcO 0?07?1 Li* O.LUI»n 
?1 oooi*5 0?oo75 L0» l .»?o 
?? 000*.*, OOf7?? JSP i.LNPT 
?x 000(,7 010717 L«i?»'' III" 1.LN?*1 
?n 00070 0 5 o 0 0 a - ST* ?,LH»0 
?« 00071 0?0jf7 LO* P.FNOXZ 

?f 0007? 101000 <nv 0,0,57R 
?7 00071 0 0 0 0 0 5 HP THKY 
?f 
jo 

TO 
H 
1? 00070 0?00.,5 LI* O.ENOY 

H 0007*. 1 0 1 0 0 0 1f)V 0,0,SZR 
?0 0007#* 0O05?S JMP L NO*R 

15 0 0 0 7 7 0 0 0 0 0 5 HP .•5 
If 0 ll 1 f. fl n?oo*1 fHnvt l'?» o.ENny 

17 00101 101000 MQv o,o,SZP 
If ooio? 00?001. i-p tfRTRNn 
IG 001 01 cinnifci IMP LN11R 

HO 00 10O 0?0057 Lil* 0, HO 

11 00 1 0* 00055s ST* O.PCTO 
B? ooi of O??OOO.PIop? !L0* 0,iiR?CT 
Ill 0 0 10 7 oo«,555 JSP i .PCHMV 

00 0 01 10 01OO0O- un» I.LN'1 
DC, 00111 I75U00 IMC 1.5 
0* 0011? 175O00 INC J.I 
u 7 001 11 OSoono- ST* l,L>i»n 
llli 001 111 010000- TS7 PPCT 
u g ooi is 0105of ' 57 F-CTP 
to 001 If 0 0 0 7 7 0 I«p PLOP? 
t j 001)7 0?0 0 0?- LOI O.XZCTR 
•-? 001?0 0?05o5 LO* 1 ,P0 

•H 001P1 107000 «or> 0,1,SZP 
^o 001?? 000005 IMP NEGTl 
5C Ool?1 oooOO?- ST* 1 .XZCTR 

«.(. 001?0 I?f5?0 S'.'PZL 1,1 

•.7 001?S 00001f ST* 1.E"D»Z 

SP C0l?f 00000(1 JMP TOUT 
to 00 1?7 00OO0?-NEGTl !ST» 1 .XZCTP 

IF ENOx7sO THEPE IS "ORE x,7 TP»CK INTTTITION 

n*T» TO »E PRINTEO. 
IF EN0x7s1, THFRE IS NO MORE X,Z TI D»T«. 

ENI1Y *PPLIES THE S»«E «»Y TO y »BE* n*T». 

I PRINT OUT THE MF*DER LIME 

PRINT LISTS OF THE X TI V»RI»HLES, 

TME 7 TI V»RI«5LES. »ND THE 7 *«E» 
'tin v»Rl»«LES. 

I   IF   ENDxzso   K   Fimy = o,   sT»y   i\  LM?*R 
I IF ENOXZsl t ENDyiO, BO TO LN1»B 
I TF FNOX7S0 1 ENOTat. GO TO LNU*R 
! IE ENIXZsl %   FhOYsl, RETURN,  »LL OONF. 

TONVERT »0R0 TO »SC1I CH»R*CTE»S 
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nnm LS»YJ 
-1 no iv 1 ?Si ii -nV7L« 1,1.! 
pp Oil 11 K-1177 H»|_l 
r.j noi i? OPPIIS-YMUT: L01 n.arCT 
nu nm no»,sii ISP -O.PCONV 
re. iii iu 01(111 J- LTi 1.LN»" 
r* nni is 1 7SU11 i-.r i. 1 
17 ni i tf* 1 7*iinn tlf 1.1 
tP. 111 17 osynon- sr» s.lkin 
ro 10 1 (11 n 1 nns- IS7 YCT 
in onm nppns- Ln» 0.*YCT 

1 1 ii 1 u? nihs?? ISA *.prnnv 
i? nn I ul ninnos- is? »r t 
11 11 1 Ii u n i on i- tS2 vCTU 
i a 11 1 US oonuo? JMP ..? 
1 s 11 1 tth 1llfl77 H»L 1 
1* 111 "7 010011- 1 sz »CTW 

1 7 n 11 s n 010 'J 1 5 [MR .»1 

1 P nisi l?*s?1 SUB7L 1.1 
: o mis? 0 u (i a 17 1 : j 1.ENHY 

?n n r, I s 1 oonuii |MR .•1 
?! ni i su n?nt,1? L'U O.LNPiO 

?? in 1SS n?ums Ld» 1 , M?P 

?1 11 1 s* nnusi7 ;« LNOIlT 
?u M|S7 H 0710 IMP LM?»P 

P1- 111 n 011110 EN0K7 :0 

?t 101 hi 000010 EN1Y! 1 
37 nil h? 1777U1 «?«:- »9. 

p>- noiM 17777(1 "«:-J 

?»• oi I m llusol LNH* •L"» l,L«l»o 

}(' 1116S 054004- STJ 1.LNA1 

11 111 hh 0?0771 LD* o.t>n;Y 

J? 011*7 iomi »Jv 0,0.S?P 
»J 00171 10?001 - IMP ilPTRNO 

3d 11171 IIP1U7S Lilt 0,»OFST 

%«. 111 72 1'7011 • on n,1 
u 01171 nsaioa- ST» I.L**O 

17 111 7u OP300S- Lit n.-iYCT 

M 101 7* 11*(lh7 i st- $,pcn»jv 
5fl Oil 7k niuno'j- un* 5.1N»0 
»( OH 77 |7S«nn IMC 1. 5 
M 10300 17S411 i-ir 3.1 
1? 01?M nsuoia- ST« Lump 
II1 OOPO? nioios- IS7 VCT 

(i a nnpoi oppons- LOA O.TIYC 

u « 01POU onusio JSP pcnwv 

Uh 11?0S ninnns. rsz YCT 
a  7 oo?n* oinnn- IS7 YTTP 

Hf nn?07 npnui? JMP „ •? 
i. o 113 1 n 1k1n77 1»LT      1 
SI n?l 1 otoooi- IS7 YCTB 
c ] oo?1? 011O11 )MP .•1 
"-^ oo?n 1?iS?n S'JS7L 1 . 1 

SI nn?i u 0UH7US ST» 1,EMOY 

Sn 10?15 ooomi IMS .•1 
SC 11?1h 0P0US1 LDJ o,L"5«n 

«.* 00P17 0?u7u1 L.-ll 1 ,M?0 

s r O0??0 OOuuSS ISP L»'OMT 

S« m??i 0 0 n a n i JMP .•1 
to on??? 010 7 'I ? JMP LM1IS 

I    IF    COllfcT    IS    MOT    7EP0,     IT    MUST    RE    IFr.iTIVF 

-TS p-r)K*TFS »M onn Y COUNT, «MICH TS KBO'IC 

; OUTPUT C0NTFMT3 OF LIMF ? 

I LOOP MFPF MKFN 1,7 TI 0»T» MIS RFEM F«H»IISFn, 

P  HL.T y 0»T» STILL EXISTS 

I YOFST = « OF MOPOS TO SKIP TO »E«CM Y LOCiTIllN 

THIS INOIC»TES «M OOD Y COl'NT, MMICM IS *PO«ir, 
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1" 
11 

ooou i 
ot on??3 
o? no??u 
03 oo??s 
on on??*, 
o* oo??7 
Of. no?3n 
07 00?3I 
OP 00?%? 
r.a o n ? 31 

00?1tl 
00?JS 

I? nn?3*. 
13 on?37 
iu no?uo 
|« no?ul 
1 *. 00?0? 
17 on?u3 
j p n o ? u u 
|G oo?u^ 
?o 00?(ih 
?1 no?u7 
?? oo?so 
?i mf)M 
?u oo?s? 
?v nn?53 
?e. (in?<.n 
?7 nn?sc 
?p oo?cf 

?o oo?S7 
30 00?(.A 

31 oo?n 
3? no?*.? 
II 
III 
3« on?M 
3*. no?*>u 
37 nn?t.K 
3? nn?<>e' 
TO oo?*.7' 
i. 0 o 0 ? 7 0 
i,t oo?7i 
L? oo;7? 
u3 nn?73' 
ull 00?7ll' 

•17 on??1;1 

ufi nn?7*' 
1.0 OO?77' 

>, I n o 3 n » 
00301 
0030? 

m 00303' 
Su 003011' 
tc. 0030s 
s *. o n 3 n * 
57 0 0 10 7 
sp. 0O310 
cei 00311 

S«V7 
' 0 311'I US 
1 05UO0.I- 
•0?0733 
' i n i n o u 
•no?ooi- 
'0?0733 
"nunu3? 
•o??ooo. 
1 0 n h u 31 
103UO0U- 
• 1 75.1100 
'17SU00 
1nsuonu- 
'Oinnnn- 
'010U?3 
'noo770 
•0?oon?. 
'o?uu?l 
t i n 7 o o ti 
'oonoos 
• ouiioo?- 
1i?*s?o 
• nun 707 
•OOOUOU 
1 011400?- 
' 1 "1 33 
'Ilh3077 
1o?Out? 
'0?U701 
1 onuuis 
• nootio l 
• 0 0 0 7 d 1 

LOA 

INC 
INC 
STA 

IL'H    3.LNUA0       1 
STA   3.LNA0 
LOA   0.EN1X2      ! 
MOV   n.O.SZH 
JMP  *INTONO 

LOA   0,Mu 
STA   O.BCTP 

!L0*    0.vB?CT 
JSR  v.ecrwv 

3.LNA0 

3.3 
3.3 
3.LN4D 

ISZ   B?CT 
ISZ   PCTO 
IMP   PLOPu 
L?*    0,«7CTH 
L01    1,PU 
»00   0,1.SZ« 
JMP    wfGT? 
STA    1.XZCTB 
SH»ZL    1.1 
STA    1.FNPKZ 
.IMP    ,*u 

;T?:sr»   1.«ZCT« 
MOVZL"   i.i.swr 
MALT 
LOA   0.LN1IA0 
LOA    I.M?1 
JSP   LNOl'T 
IMP  ,»1 

JMP LN'lAO 
FNO OF POUT INF Tn (IPTP 

LOOP MEOE MMEN Y OATA HAS REEN EHHAuSTEO. 

RUT «.Z TI OATA STILL EXISTS. 

IF COUNT TS NOT ZE»0, IT MUST MF NEGATIVE. 

X.Z TJ OAT* * V APEA OATA 

? 1 

oooonn 

0 r n 3 3 a 
nooonu 
or.on?M 
ooost *, 
ooossi 
nononn 
177U0O 
000377 
nonoon 

0U0777 
nil 11773 
0?U773 
010773 
n??773 
in77nn 
01.51 11 
1U3U00 
0?u7*.S 
0h3M 1 
000777 
(Ml 1 I 
n I 07*,3 

PCTRM 
.PCONVtPCnuv 
Jll 111. 
VOFST! 
LN3A0: 

' L Nil4 0 I 
»OCT«: 
MSKHI! 
MS<LO! 
LNCT! 

• ?n. 

:LINF3 
JLTNFU 

!:n 
[ ;l77ono 
1:377 

:       HTlTINF    TO   OUTPUT   A   I.INF   OF   S»   CHARACTERS   TO   THE   TTV 
LMluTlSTI   n.LNCT I   ACO   CONTAINS   LINE   AOOPESS 

STA    1.MOTTO 

LOA    1,MS<MJ 
LOA   ?,"SKLO 
LOA   0.*LNCT 
ANDS   0.1 
OOAS    1,TTO 

PL0P1!ANO    ?.0 
LOA    1,MS<MI 

SKPON    TTO 
IMP    .-I 

OllAS    O.TTO 

ISZ   LNCT 
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onos  LS»v? 
I>t noii;"oi07S7 ISZ «t)CTR 
o? ooiivonouop HP .•? 
01 0011 u ' on an* HP n.i 
on oons' o??7S7 L0< 0,*LNCT 
re ooiik'\07711 AMDS 0,1 
r*   1111 7 ' iklki i SKPOK Tin 
07 'tol?n • 000777 J*l>     .-1 
Ok nivi' OkSI 1 1 oo«s 1 , T TO 
10 nil??'ooi7k? ,|MB PLOPI 
1 o 
l 1 
1 ? (iPVVfl^ninn 

;  F.«J> OF OUTPUT ROUTINE 

w T J»j0 : 0 
1 i nnya ' i ooooo *AS«I: 1 ooooo 
i u  ooi?s • r.7nom MA9K?tA70000 
|c ooi?k'po7oon "AS*11007000 
I* 101?7'000700 'AS< I: 000700 
17 0 0 110' f)00070 »ASKS*OO0070 
Ik r. o l i i ' o o o o o 7 M4SKk!0O0rO7 
l« nniv.i ooooo TEMP:0 
?'"> ooiij'ninoko 
?i 
?? 

cooe:kO 

:  Rl'lTINF TO CONuFPT A Ik PIT NORO TO OCTAL COOE 
?1 nrmi'nc«7kj "CONV:STA LKTRMP 
?o no iis ' mono t- LIA l,L»'»r> 
?S MU»'1J«7kk LOA 1,MASK) 

? k 0O337'107570 A-IIVL 0,1 
?7 O0100'l?sion HOVL 1 , 1 
?c OOVM >fun77? LDA ?,CODE 
?c nolo?'107500 »ops ?,1 
31; O01o3'0oo7k7 STi 1,TF-"0 
11 ooloo'0?o7M l_nA 1 ,MASK? 
1? O01OS'1077?0 AND7S 0,1 
11 0010k' |?S?00 'OvP 1,1 
<« 00107 ' I?S?10 <OVR 1 , 1 
1". 005SO • 1?S?11 •OVR 1,1 
Ik ooiSl • i?s?oo MOVR 1,1 
17 oois?•i07000 AOP ?,1 
IP O01SVO3O7S7 LOA ?,TFMP 
10 001SO'1U7000 ADO ?,1 
uo ooiesinucuoi STA 1,0,3 
ill Ml^' 17SO0O INC 5,1 
u? 001S7'0?o7o7 LOA l.MAS«3 
03 OOlkO'1PT7P1 AN07S 0.1 
oo nolM ' I?S?01 *OVR 1,1 
OS OO^k?' 1107SI LOA ?,COOF 

6k OOikl'\07110 AOPS ?.i 
07 O01h0'1007ok STA I.TEMP 
Ufl OOlkS • 0?07'l? LOA t,MAS«0 
UO lllkk'I07S?0 A^PZL o.i 
50 001k7'|?S|00 «'1VI 1,1 
Si 0O170'l?S11O MOVS 1,1 
S? 01171'IO700O »op ?,j 
SI 0017?'0107o1 LOA J.TE-P 
«« 0O171' 107010 AOO ?,1 
SS 00170'OoSono STA 1,0,1 
Sk 0117S'I7SU00 INC 3,1 
17 0017k'0?071? LOA 1,MASKS 
sp 10177'107k?o ANDZR 0,1 
so nnooo'1?S?00 XOVB 1,1 
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OOrth  l**vZ 
01 nouoi 1PSPOO 
ft? noun? 010731 
«1 n 0 a <i ^ 1«7jno 
r-u nnunu 0ao7?^ 
ftS nouns >Vu7?i 
r»- nnjfl*, 1 07a00 
07 r>fluo7 1u7nnn 
r»- nnuiO 03fi73? 
r.o nnui i 1 uTonn 

in niiii i > nusuno 
11 0 n a 1 T 17Saon 

I ? noui u n^u noii 
i 3 nrtu is oonuoi 

iu ona i * no?7ns 

1* 
17 
1H 

OOul 7 n?oouO 
nou?n 0?nnuO 
nnu?i 0?00U0 
nou?? osunuo 

nn-j?^ 0*?111 
nou^u o?rnuo 

nnu;s n?nnun 
nnupfc OPnoqd 

ft0u?7 o?nnjn 

o n u i ri o?onun 

nnmi o?onuo 
nria3? n^notjo 

ni/i;]| n^nnun 
noa^ii ossnun 
O0u3S os;n11 
cn'jTft o ? n n j .1 

flouV npnou'i 
nnuun O^nflyn 

f n u a i n ? n n a o 
oouu? 0 ? n nu .1 

n o a (i 5 n ? n o o o 

nnuuu o?noun 
n n JUS 0?OOUft 
finuufs o S u u y n 
n o 'j a 7 n /J ? i o i 

nousn 0S?1M 
ii n u s' n^ooun 
nnuS? o 3 o o a o 
nnus} 0 n 6 'J I ' 
nnuSu onouni 

finals OSOOrsn 
nnas* n^ooo 
nnu57 MOo*,n 
OOdhfl nponuo 
nnufrl o?onuo 

flA'ih? n3on*,n 

n iijft^ 03nn*n 
nou^ 0*00*0 
nnup.^ o?oouo 
nnufc^ n?0oun 

10VC . 1 
UHA 2 COOE 
•ins ?,i 
sn 1 TFMM 

L0< l »iSK(- 
»MD ft 1 
• ID ? 1 
L1» ? 1F«P 

»>>P 9 1 
ST« 1 n.j 
INC 1 % 
ST« 5 LN»D 
J"P l 
J.jp A.HTPNP 

FN")    OF    knijTIMF    TO    CONVFPT    *    1*    RTT    wO»H    TO   OCTAL    COOE 

LINFi: .T»T / 

Lt"«E?! .TxT /ononnn nnoooo<ISx| ?>/ 
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ftnn?     i<;vY7 
(\r\tib7 > (] jon<»ri 
nnu7A'0301*0 
oou7i'ntoo*,o 
piJ7?' o?oouo 
nr>U73 ' 0?oOdO 
r*nii 7u' otooi>n 
r»nvj7e,« inflow 
nnu?*• n^nni,n 
nn.i77 * nsnrtun 
noson•ojooun 
nosri ' 0300*.n 
oimo?1 o3oo*»n 
0^03 ' 0300h1 

flft^O'l ' OPODuT 
no^n^ • opnnuo 

oo^o* • o300*'i 
nr^n7•0300*1 

liftSI ' ' 00* u 1 ? 
O0S1?'nnnn no 

L TN€3: 
0PR1 3 0100*0 
np">1 u n 100*0 
nnR i«; n 3 0 n*n 

OOSlfs o?nnao 

«•» n =; i 7 o ? o o u o 

nos?o 030^*." 
no«;?i n^pO*,fl 

n o s ?? 0100*0 
OPS?* n?noui 

niSPy o ? 0 0 ul 0 
oos?«. o ioo*o 
ntm?* Qtft()*lfl 
nos?7 oioo*o 
n f i S 3 o n ? o o u o 

f>ns3i o ? n ft «i 
ooijp 0300*0 

^ns33 030o*n 

noiju 0?oo*0 
nn<;^ 0?oouo 

nos?* o?oouo 

onSi7 0300*0 

nftSun n 3 0 o h .1 

oocui 0300*0 

ftP^U? O?nouo 

nnsu3 o?oou i 

nn<;iiu 03on*o 

nnsu*v 0.100*0 

onsu* n 300*0 

ooqa7 oo*.ui 3 
no^so 0 o o 0 0 0 

LINEJ* 
nn^i nio n*o 

noss? 0300*1 
nnss3 0300*1 
oossu O?00ufl 

nosss •opoooo 

I LT^F ? IS TO HF nSFn hHFN * Tl 
.Txi /oooooo    oooooo   oooooo 

7    II H Y ABe»S M»VF DM» 
oooooo   oooono   oooooo<i,3><i?>/ 

! LINE ^ IS T(l IF USF1 »HFN ONLY Y D4T4 WFMtlNS 
.TXT /000000     OOOOOO     0O0000     000000     000OO0     000000<1S><1 ?>/ 
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(>on»     t. SKY? 

nnssfc n x o n 61 
00SS7 n^no*>n 
noSM> njoohi 
OOSM n?nouo 
H1S6? n?n"un 
nns>j omoho 

nos'ij II * n It * 0 
005H nT(ifi»,n 
no^frf rv?nnuo 
0«li7 n^nOufi 
no«i70 (i?nnM 
on^i moriM 
ons7? runoM 
nns7» 0?onun 
on«7u fijonun 
nns7"; 0\nn«n 
11S7t- OTOflfcl 
on<;77 oxftn^n 
0HM>n 0?nnun 

on*oi OPfiOjrt 

00*0? o^nnfeO 
r>n«,nt r) X n n h o 
nn*nti Mnn*ri 
rihfi<: 0 0hU1? 
nfihft*. oonom 

01 
0? LIMES: 

00^07 KU71 1 7 
OHM n n?ni3u 
P"M I nuuutio 
nn*i ? 0U7SPJ 

»»H! o?niit 
nf>M u 0?01iu 
nohis OUOSPa 
nnMfc o ii n u u n 
01M7 cnhut J 

nrthpo onnnon 

:   LTNF   u      IS   TO   If   HSFO   «"FN   n*l.»   «.7   TI   n«T»   RF»ITMS. 
,T<T   /MI TI  OP  »  niT»  <is><!2>/ 

I    Fk.D   t)F   L5HY7 
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noon    is*vz 

CHKY oonj on' 2/27 2/16 

row 000333' 5/20 5/2« 5/15 6/02 
CThY oonnoa' 1 /29 1 /12 1/U7 2/1 a 
tunti cnoifri' 2/0o 2/12 2/25 2/57 3/25 0/03 0/21 
FNHY 0001hi' 2/05 ?/\  B 2/32 2/36 1/10 3/26 1/31 3/53 
HAVDT 000035' 1 /06 1/09 1 /5a 
1 IHF1 nonol7• i /3o 6/1" 
I INF? 000O55' 1/31 6/19 
1INH 000513' a/35 7/02 
1 ]ME " 000551' a/00 7/00 
LINF5 000607' 1/3? S/02 
LMin nnoon5' 1/30 2/?o 
i >i?»n 000006' 1/31 2/23 3/21 
LNPifi 000067 ' 2/23 1/20 
iM»n 000267 ' 3/29 3/55 0/39 
L61»P 00016O' 2/39 3/2P 3/50 
I M a * n 000270 * U/01 o/?n u/un 
\_KUIB 00O223' 2/10 a/0| a/32 
LH?H1 000007' 1/32 1/50 
LfcAD oooooa- 1 /?2 2/21 ?/ao 2/07 1/05 1/OR 3/10 1/16 

3/39 3/0? a/02 a/10 a/1 3 5/20 6/12 
LMTT 000270' a/au O/07 a/51 a/50 5/00 
I.HflllT ooo?75' 1/33 3/21 3/57 a/30 a/07 
I SYV7. onooi i ' 1 /30 
M?9 000162' 2/21 3/22 3/27 1/56 o/29 
»U 0001 63' 2/00 3/?» a/06 
MO 0 0 0 0 0 0' 1 /25 l/Sl 
MASK 1 00012a' S/13 5/?5 
M«S>2 000325' 5/10 5/31 
"AS'l ooni?*i 5/15 5/0? 
KISKU 00"327' S/lt 5/op 
MAS»5 000330• 5/17 5/57 
MASK6 000331 ' S/l» 6/05 
M « K M I 000273' u/02 0/a9 a/55 
MS»L0 OO027V o/a3 u/50 
^Fr,Ti 000127' 2/5a 2/59 

HFGT? 000253' '1/20 u/25 
Pll 000265 ' 2/5? 0/t« u/17 
PCHMV 00033a' 1/05 u/36 5/2J 
PCTP 0OO?63 * 3/'11 2/uo 0/07 0/15 0/35 
PIOP1 00030a' a/50 5/0« 
PLOP? OOOl06' ?/'a? 2/50 
PLPPu 000232' u/0« a/16 
fc?rr oooooo- 1 /I « 1/57 2/02 2/aO a/Ofl o/i a 
PTPNO oooooi- 1/11 1 /la 1/53 2/1* 3/11 a/05 
PTRMP 000123' S/|2 5/23 6/la 
TE«P O00332' 5/19 5/30 5/3P 5/07 5/51 6/oa 6/0O 
TICTP 0 n o n o 3 ' l/?» 1 /ao 1/aa ?/0» 
KOCTP 00O271' tf/ai U/UA 5/oi 
X7CT9 0000OJ- 1 /?o 2/13 2/51 2/55 2/59 0/17 0/21 0/25 
»CT 000005- 1/23 

3/UU 
2/02 
3/U6 

3/03 1/09 i/10 3/12 3/17 1/01 

VCTP 000003- 1/21 ?/|9 1/13 1/16 1/07 3/50 
YflFST 000266' 3/la a/3« 
YPMT 00015?' 2/5» 3/03 
.1 Nfll 0O0O10 ' 1/33 1/52 2/22 
.pen* 00O?»>U ' ?/»! 3/011 1/1 1 3/I» 0/09 a/16 

,R? oooooi' 1 /?6 1 /36 l/5a 

.7 ooooo?' 1 /?7 l/3« 1/5« 
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0001   OR'C* 
01 
07 
05 
flu 

us 

OR 
OR 

10 
1 ! 
1? 
IS 
It 
15 
16 
17 
ie 
! 0 
?0 
?] 
??    00000 
?5 0000) 
?o oooo?- 
?5 00005- 
?6 oooou- 
?7 00005- 
?f 00006 
?0 00007 
50 oooio 
51 oooii 

5? 0OO1? 
'5 00015 
5<j OTliu 

55 0OOI5- 
56 00016- 
57 000)7 
5R 00070 
59 ooo?i 
UO 0OOJ?- 

O0OP5- 
oonJu- 

U5 00OP5- 
uu ooo?6- 
n ooo?7- 
U6 00050- 
U7 00051- 
UR 0O05?- 
uo 0O055- 

0005"- 
00O55- 

•;? ooo5(- 
55 0OO57- 
5« OOOUO 
5« oooui 
5*. ooou? 
57 0OOU5- 
5R ooouu 
5° OOOUS 

a i 

51 

000055 
176765 
OOOOOO 
O0O051 
001ouo' 
001O60' 
oooooo 
0O10M ' 

ooi0*5' 
oooooo 
001066' 
00107?' 
oooooo 
001075' 
001O77' 
OOOOOO 

001100' 

001 I O'J' 

oooooo 
001105' 
oooooo 
oooooo 
177776 
OOOOOO 
oooooo 
177760 
057600 
000177 
IUOOOO 
100000 
ouoooo 
001 Ml 
oooooo 
oooooo 
00111? 
oooooo 
oooooo 
001 1 16 
001 I 17 

DRECM18A 

.TITL ORFCM 

.ENT DRECM 
•lE^OKSTRATTON VERSION OF RECM PROGRAM, RECEIVING 
DATA FRO" TMF PTM AND LEAKERS FRO" »LL 1 CAMS, 
AS HELL AS TRACK INITIATION OATA. 
IT «RL CONTINUALLY SEND TO TMF DISPLAY THE DATA 
AND IEJKFR COORDINATE POINTS. 
IF KEY 0 IS SFT, DISPLAY X TRACK INITIATION DATA 
50 TIMES. 
TF KFY | IS SFT, OISPHY 7 1»i:« INITIATION DATA 
50 TIMFS. 
KFY5 ?-R WILL CONTAIN THE • OF TIMfS THE OATA 
LtST KILL RF DISPLAYFD REFORE CONTROL WILL 
°«SS TO THE LEAKER LIST. 
KEYS 9-15 WILL CONTAIN THE » OF TIMES THE LEAKER 
LIST WILL RE DTSPLAYFO RFFURE CONTROL WILL 
PASS TO 1HE DATA LIST. 
DESIGNED 16 JANUARY 1975 
JPOATFO P5 APRIL 1R75 FOR TliACK INITIATION OATA 

.7REL 
0ISPS55   ! MNFU"OMC FOR 01SPLAY 

«5?5:-S75. 
CTRl 0 
RP5: PS. 
.HEAORi HEAOR 
.PI«CT: PIHCT 
.RIM!  0 
.PIMMH: PIMMH 
.CM5CT: CM5CT 
.CM5LK10 
.CM5'H* CM5MH 
.CMUCTl CMUCT 
.CMULK:o 
.CMUMHJ  fMUMH 

.CM5CT! CMSCT 

.C"5L«:o 

.CH5HH; CM5MH 

.CM6CT: CM6CT 

.CM6LKS0 

.CM6HH! CMhMH 

.LEAKR:0 
LKCT;    0 
H?: -P 
HORO: 0 
EVEN! 0 
M16I -16. 
MASK'l! 057600 
MASKL!  177 
MSKTRs[10000 
MSKTY:100000 
MSKT?!0aOO0O 
.TICTiTICT 
. T I S : 0 

.TI:0 

.TIMH!Tt"H 

.YSlO 
,Y:O 

.YCT:YCT 

MASK TO IN0ICA1E OISPLAY TRACK INITIATION OATA ONLY 
I MASK FOP « TRACK INITIATION OATA 
I    MASK FOR 7 TRACK INITIATION OATA 
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0 01?  I) 
01 oonufc 

0? 00007- 
oi 00050 

nu 00051 
ns 

Oh 

07 ooos? 
oc ooosi 

00 ono*o- 

10 (I01SS 
1 ] ooo5h 

i? ooos7- 
li oontp 
I<I nniM - 

t5 ooof?- 
1* 00161- 

17 00060- 

1« 00065- 
io noohf,- 

?o nnon7- 

?l 00070 
?? 00071 
?T, 0007? 
? u 010 71 
?s 01070- 
?6 00075- 
?7 01176- 
Ph    00077 
?o    00100 
JO 110101- 
11 ooic?- 

J? 01101- 
J1 poiou- 

30 0O105- 
15 M106- 
16 00107- 
17 00110- 

16 ooiii- 

tfl 101!?- 

0 0 00 111- 
ii 1 o 11 i a 
o? non s 

01 nil 1 6 

•• 00117 
05 0P1?0 

W 001J1 
117 001?? 

UP 001?J 
ua oo1?o- 

50 001?5- 
51 00l?6- 
5? nii?7- 
51 00|JO 

5 0 0 11 J 1 

« oou?- 
5*. O01JJ- 

57 OOlJu- 
tp 001J5- 

50 0OJJ6- 

BfCM 

000100 
0 0 0 0 0 0 
oooooo 
001776 

oooooo 
oooooo 
000001 

ooonio 

01010 1 
0 110 10 0 

o n o 0 o o 

10000H 
100101 
oooooo 
oooooo 
oooooo 
0 0 0 0 0 1 
i?oooo 
1 ? 0 1 O 0 
oooooo 
oioooo 
0*0100 

0S1101 

1O0000 
010?1S 

000176 
fiin^pj 

O00JO7 
000001 
177777 

0O0105 
OOOOOO 
0 0 0101 
0 0 0 o 0 o 
1 7777J 
OOOOl? 
00000? 
?JU?0 

000J1? 
00?100 
0106?J 
oooooo 
OOOOOI 
OOOOOO 
OOOOOO 

001311 
17O000 
000736 

oooooo 
oooooo 
oooooo 
oooooo 
000001 
000756 
000760 
oooooo 
100567 

DlCTR) 0    I D»T» LOOP COUNTED 
LLCTRi 0   » LEiKEH LOOP COUNTER 
D»TCT: 0 

«SK»Y1 1776   ! x»SK OF XIY UPPER <> BUS 
•«SK*Y MLL BE ruANGEO Tn 1770 WHEN EULL 

;   SC»LF 04T1 IS USED 

tBl? 
IB15 

-J?7to. 

-S?7»7. 

1 ? o o o n 
o?oooo 
oooooo 
OJOOOO 
060000 

150000 

100000 
'KC'OP 

<EYS1 
KEYS? 

FL»GS 
0 

QOCNT: 

LLCNT! 

SUTR: 
TI«OT: 
CNTDR! 
4«Q«r)i 
J«nCTt 
HOCOE: 
OTOE: 
FIRST: 
HLK41: 
S»VF; 
C » T 11: 
f"SKP>*: 
-SKCJ: 
iS<C'i: 
MSKCS: 
iSKCs: 
MSKRIt 
MSK1T: 
.0LC1O; 
.«YS1! 
.KYS?! 
.FLGSt 

"1 :-l 
•.?E*"l:/EPr 
ZF«0:0 
.PI MS! 0 
.N"A K:aoo 
«5:-5 
P10:10. 
P?!? 
PF^»-<: 10000. 
p ? o ?: ? ,i ?. 

PIO?J:to?o. 
Poou:ooo. 

.C-JSlO 

.C^osr o 

.C»5S:0 

.CM6S!0 
,PE»OY:"»DY 

i"C»-«K! 170O00 

.TLnP:TLODP 
miN'Yi o 

uwFi-o 
Z»RE»:0 
*LCTR!0 
ZLCTRtO 
.KUOPiXLOPP 
.7L0P:ZUnCP 
E«PTl!0 

1 .ROIStRFdlS 

1ISPU»Y   n»T4   COUNT 
OISPL»Y   LE«KER   COUNT 

!   BLOCK   tOORESS 
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0003 RRFCH 

01 00137-ooosss 
o? ooiuo-0005?t 
03 OOIUt-17771* 
on noiu?.oooooo 
05 
n* 
07 
OH 
ro 

11 ooooo 

12 "0001 
13 oooo? 
Ill 00005 
IS oooou 
Id OO005 
17 OOOOt, 
1«< 00007 
|o onoio 
?o ooon 
?1 0001? 
?? oooij 
?3 oooiu 
?II ooois 
?S OOOIfc 
?6 00017 
?7 000?0 
?P 000?1 
?<> 000?? 
jo ooo?3 
51 ooo?u 
5? noo?s 
35 000?* 
511 ooo?7 
5« OOOJ0 
J(« 0OOJ1 
37 0003? 
3» 0O033 
30 ooo5u 
no oooss 
HI 0003B 
"2 00037 
u3 ooouo 
uu ooou] 
us oooa? 
lie 000U3 
ii7 oooau 
UP O00U5 
UQ OOOUh 
50 00OU7 
51 oooso 
S? O0OS1 
S3 OOOS? 
SU O0O5J 
SS ooosu 
«.». 0O0S5 
S7 00056 
5B 0O0S7 
so o«ohn 

'0».0?77 
' 0fe?>-77 
I 0(.0?07 
'03U123- 
10h?U07 
'0?ul?u. 
'107UO0 

•0UU07U- 

•0USU01 
• 03U107- 
'0?UI !?• 
• 031uoo 
'05010V 
'133000 
'OSOOOS' 
•0?oi IV 
' 113000 
•0501 1 7- 
1133000 
1 osooi o. 

•o?ot la. 

• 1 15000 
•0501?0. 
'l3300O 
• 05001 !• 
1 I 13O00 
'0S01?1' 
' 133000 
•OSoni 0. 
• 1 15000 
'0SO1??. 
• 135000 
'0500?1' 
'1130 0 0 
•0500?3> 
'0?01 |k' 
' 1 13000 
' 0SO037. 
• 135000 
• osoouo 
'0201is 
• I 15000 
1OSOOUO 

'153000 

'OSOOuS 
•o?oiio 

• o u o o o i 

'05U1I 1 

' 1?*UOO 

.LSNH:LISNH 

.CKMC«:CKMC« 
HSO:-SO. 

XZCT:0 
.NHEL 

7HIS SECTION INITIALIZES THE OiTi H LEiKER 
iRrfiYS. iNO FSTiBLlS"ES iRBITRlRY COUNTER ViLUES 
SI THAT T«E PISPLiY CiN BEGIN HHRF THE PRORHiH 
•<tTTS EC OiTi. 
CLEiR PI1 * LEiKER "LOCKS 

0RECH:N1PC CPU 
TICC O.CPU 
NIPC HCiR   1 RE»0 IN nr.i CODE EOP THIS HICHINE 
LOi 5,.REtOY 
OTC O.HCiH 
LOi I.HCiHK 
iND 0,1 
sri 1,-SKSI 

sri 1,1,3 
L >• 3..NM4X 
LOi 1.°? 
LOi ?,0,3 
ST» 2..PIMS 
• 00 1.2 
ST» 2..PIH 
L0» 0,PER»" 
• on o,? 
STi ?,,C«3S 
• 00 1,? 
SU 2..CH5LK  I »DnPFSS OF C»H 5'S LEiKEP LIST 
LOi 0,R?0? 
• Ill) 0,? 
STi 2..CUS   : iOORFSS OF C»M U'S OiTi CODE BLOCK 
• Of. 1,? 
STi ?,.CMULK  | IOORFSS OF CiH U'S LEiKER LIST 
•OP 0,? 

•DORESS OF CiH S'S OiTi COOF BLOCK 

I STORE  HC»  roriF   IN CURRENT  HC«   VIRUHLF 
I 5 REiDY BLOCK 
I THIS SECTION FST«BLIS"FS ADDRESSES 
! OF BLOrKS OF n»T» OuTSTOF OF PRor,R«" 
I STPP»r,E. 
I iOORESS OF PI»'S OiTi CORE BLOCK 

I iOOBCSS OF 10,000 WOROS OF *,v COORDINATE POINTS 

I ADDRESS OF C»M 5'S DATA COOF BLOCK 

ST* J..CH5S 
•on i,2 
ST« ?,.C5L 
>0D 0,2 
STA 2,.CM6S 
• oo i,2 
sr» ?,.C"».L 
too 0,? 
STi ?,.LE»KR  l iOORFSS OF PISPLiY LE4KFR LIST 
LOi O.PUOU 
iRD 0,? 
STi ?,.TIS 
•00 1,? 
STi 2,.TI 
LOi O.P|0?u 
too 0,? 
STI ?,.TS 
•OD 1,? 
STi ?,.Y 
LOi 0,HS 
STi O.CTR 
LOi 5,RIO 
SUB 1.1 

I iOORFSS OF CiH S'S LFlKER LIST 

I iOORFSS OF CiH 6'S OiTi CORE BLOCK 

; iDORESS OF CiH (,'S LEiKER LIST 

I iOOPESS OF TUiCK INITUTION'S OiTi COOF BLOCK 

I iOORFSS OF TRICK INITIATION'S OiTi LIST 

( iOORFSS OF Y iBEi'S OiTi COOE BLOCK 

I iOORESS OF Y iREi'S OiTi LIST 
I CLEiB OUT HEiDEP. COUNTS, I «INI HEiOERS 
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on 

01 n 
o? 

05 
oa 

OK 
Ok n 

07 0 
OA 0 

OB 0 

1 0 0 

n c 
in II 

1« c 
1k ( 

17 

1» 
I o r 

?o (| 

?l r 
?? 0 
?3 0 
?u • 
?« f 
?k 0 
?7 0 
2« 
" 
50 
11 
i? 
13 

nu n 

0061 • 
fln*.?* 
0065' 

006U ' 
no**» 

nOkk * 

00k7* 
0070' 
0071 ' 

007?' 
0071' 
no7ii • 

0075' 
007k' 
0077 ' 
0100 ' 

PEC" 
050005- 
OuSOOO   LOOP* 
OilSOO' 
ousoo? 
ousoo* 

o«5oo-i 
nusons 
ousook 

0USO07 

OUKOIO 

0115011 
17 5 0 0 0 
oioooi- 
ono7>.j 

OU5000 
o?onno- 

•« 

J6 

J7 
if 

U7 

u» 
uO 

••» 

M 
SJ 
53 
(i. 
ss 

^k 
(7 
SP 

0101 
010? 
0105 
01 on 
OIOS 

010k 

0107 

01 10 
01 11 
01 I? 

0115 
01 til 
oiis 

01 It 
01 17 
01?0 

0121 

01?? 

01?5 
012U 
0125 
0l2k 

01?7 

0 1 30 

01 51 

01 5? 

0155 
015u 
015S 

015k 
0157 
0| uo 

0101 
Old? 

01 U3 
o i uu 

niu5 
01U6 
01U7 

ouoooi- 

051110?- 
I?kU10 

05010k- 
nusono LOOP 

ousooi 
ousoo? 

OuSOO 5 
0U500U 
0U500S 
OUSOOk 

0US007 
0 US010 

0OSO11 
OuSOl? 

0U5015 
0115011 
0U501S 
ouSOIk 

0USO17 
ousnpo 

ouSO?1. 
OUKO?? 
0u*025 
ouso?u 

0U5025 
OUS0?k 
0U5027 
01150^0 

175000 
oioool- 
O007uS 
n?oo?5- 
OU200U- 

0U?007- 

0UJ01?- 
Ou?niS" 

0U2020- 
OU?03k- 

ST 

SI 
ST 

$ I 
ST 

51 
ST 
ST 

ST 
ST 

ST 

11)0 
IS 

L'l 

ST 

SI 
si 
»T 
ST 

sr 
CLE»P 

?,.HFtOR 
1.0.? 
1.1,? 
1.?.? 
1.'.? 
1.11.? 
I.S.? 
1.6.2 
I .7,? 
1.10.? 
1.11.? 
).? 
CTR 
LODPJ 

1,o.? 
0,«"5?5 

O.CTP 
5,B?K 
1,1 
2..PTMS 
1 .0,? 
1.1.? 
1.?.? 
1.5.? 
I.u.? 
1,5.? 
1 ,6.' 

7,? 
,10,? 
11.? 
1?.? 
15.? 

f CLE»P L»ST VJLUE 
I N0« CIF«P TMF STflPAGF 1PFA HFGlNNING «ITH PI*S. 
I TMEDF ««F 15.05" «0»ns THFPF TO CLE'B, "'IT FOP EASE. 
I 13.075 WOPOS APE BEING ClFARff). 

1.in.? 
1.15.? 
1,1k.? 
1.17,? 
1,?0.? 
1,?1.? 
1,??,? 
1,?5,2 
1,?a,? 
1.2S.2 
I,26.? 
1.27,2 
1,50,? 
5,2 
CTP 
LOOP 
0,»? 
O.S.PIMCT 
0.*.CJCT 
0,*.C-aCT 
0,*.C*SCT 

0,8.C«kCT 
0.5.TICT 

DISPLAY » »C» LINES 
00150'0k0?55 Nine nisp 
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on 1 (.»-• oooi?7- 

ooous- 

ooos o 
m onisi• 
0? (IMS?' 
03 nnisj' 
on 0015a' 
05 0O155' 
06 0015*' 
07 00157' 
Of 00160' 
0" 001f,j • 
10 0016?' 
11 001<-3' 
1? OOlbU' 
13 
10 
15 
1* 
17 001*5' 
If 
|C 

?« 
?\ 
?? 
?3 
?0 00K.7 
?•• 
?6 
?7 (10170 
?P 
?1 
30 
31 00171 
3? 
33 0017? 
30 00173 
35 0017a 
3* 00175 
37 
3? 
3° 00176 
00 00177 
01 00700 
o? 00701 
03 0020? 
l/il 00?03 
ut 00700 
Oh 00705 
07 op?06 
of 00707 
09 00710 
50 00711 
51 00717 
*? 00713 
«3 00710 
50 
55 00715 
56 00716 
57 00717 
SB 00?70 
so no??! 

SEC" 
063555 
00O777 
0637S5 
000777 
060707 
06350' 
OOOUOO 
063707 
OOOUOO 
I07O00 
0O0076- 
0O006J- 

0OO1 t\>< 

070030 
O7O0O3 
067007 
065107 

060077 
07(1033 
107O0U 
oo?i?s 
07O031 
107570 
175300 
1?ouoo 
000006 
07003? 
107000 
1?OO00 
0UU0O7 
io?ooo 
0O0077 

0?O0O6 
101000 
000006 
070007 
10100'4 

SKPBZ OISB 
JHP .-1 
SKPOZ OISP 
JMP  ..) 
NIOC "CAR 
SKPRZ MC*P 
IMP . 
SKPDZ MCAP 
JXP . 
S'JB 0,0 ! TF 
STA O.HOBQ I 
Sri O.FIBST 

STA O.TRTNI) 

STA O.XAREA 

STA O.ZABFA 

STA 0,E*PTI 

M()Bn=n. HEAOEB BLOCK IS EXPECTFD 
IF HOROsl. OATA BLOCK IS EXPECTED 

F EVENsO, niSPL»T PI" DATA 
F FVEN«1, OISPL»Y LEAKER OATA 
F FIHSTsO, MERGE 7 «0B08 OF 1,1 
PIM nATA INTO 1 Y-x HOBO 
F FTSSTii, DISPLAY BIM OATA AS IS 
F TPINDSO. NO TB1CK INITIATION OATA IS BFINC 

DISPLAYFD. 
IF TRINOSL. TS*CK INITIATION DATA IS BFING 

DISPLAYED. 
IF XAREAXO. 00 NOT OIS°L«< TRACK INITIATION 

X AREA OATA. 
IF XAREASl, 
IF 74REAC0. 

ARFA OATA. 
IF  74RFAI1,  DISPLAY 
IF FXPTIsO 

DISPLAY T.I. X AHEA OATA. 
DO NOT DISPLAY TRACK INITIATION Z 

STA 
I   SET u 

LOA 
DA 
01B 
MA 

I    BEAD 
!    AMO L 
KEYS!: RF 

LlA 
AND 

.        JXP 
LDA 
AND 
H.3V 
MEG 
STA 
LDA 
AND 
NEK 
STA 
S'J5 
STA 

;   BBEPA 
DLOOPsLOA 

MOV 
IIP 
LDA 
MOV 

I IF EITHER HITS 0 OR 1 ARE SFT, 
MSPLAY TRACK INITIATION DATA ONLY. 

I.Z ARFA OATA. 
NO DATA IS EXPECTED FROM 

TRACK INITIATION MACHINE. 
IF EXBTlai, ? BLOCKS OF DATA ABE EXBFTTED AFTEB 

THIS HEAnER 
O.NE«P" 
"CA RECEIVE FOB FIBJT HFADFB 

0.M16 
If.HE ADR 
O.MCAR 

S IfMCAP 
IN KEYS TO FIN0 FREQUENCY BATE FOR DISPLAYING DATA 
FAKERS 
ADS 0 
1,MSKTR 
0.1 ,SZR; 
S.TLOB 
1.MASKU 

?L 0.1 
1 .1 

1 .1 
1.DLCTB 
1.MASKL 
0, 1 
1 .1 
1.LLCTR 
0,0 
O.EVEN 

RE PIM DATA FOR DISPLAY 
O.DLCTR 
0.0.SZR 
DLDP1 
0.LLCTR 
0.0,SZR 
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nnofi  t;BFC" 
01 (in??? oo?ion 
o? 00??3 1n?noo 

03 no??u Ouoou*. 
M (l(l??5 o??nnu 
oi nn??h 101?U? 
0* nO??7 ooouon 
r7 nn?jn 101005 

Of nn?5i 000UO7 
ru (i(i?3? noouoi 
1(1 oo?33 0 u 0 0 0 1 

1 1 o(i?3u nuons? 
1 I on?35 ojonns 
13 nfl?36 osuo^n 
i« oo?37 onoui5 

15 no?uo 10?000 
!«• on?ui ouoos? 
17 nn?u? 03uno* 

0ft?u3 osuo^n 
1° nn?uu 1 n?iinn 
?0 no?us On 1UOO 
?1 nn?uh 1 ni tinn 

?? nn?u7 OUOOM 
?J IMIJSO ou?nnu 

?« oo?si onuiii? 

?5 
?* 
?7 oo?5? 0?00*5 
?fl OOPSJ 101OOU 
JO no?5u noou?7 
3P 00?S5 101UOO 
11 MJIc nupo* 3 
»? 
11 
S<l 0O?S7 0?1uno 
55 nft?(>P o?un^i 
*c (1(I?M 1076?0 
37 00?*? o o o 'i o i 
J* 
10 

UO nn?fcj 1 7SU00 
ui 00?»-u 0?1UOO 
a; 00?*>5 030051 
"3 on?** 113s?o 
111 00?*7 ooouot 
us 
at* 
u7 on?7n 1S150 ft 
UP 00?71 13300ft 
liq no?7? OS?050 
'• 00J73 0O0U01 
11 nn?7u omnso 
=•? n0?75 175U0O 

53 on?7* 0I0O01 
Si 00?77 nno7(,o 
" OOJOO 10?s?n 

5* nmoi 0UOON3 

57 nmin,/ OOniiOl 
sp 
SO 00303 O?005? 

IMP # KYS? 
a )C 0 0 
STA (1 DLCTR 

IILO* 0 .I.PJMCT 

HOvOR o.o.szr. 
MS 1  COi: 

•11v 0 O.SNR 
.IIP |PIM 

I FORCE PIH DATA TO DISPLAY ONCE 

COUNT SHOULD ALWAYS »E EVEN 

J1P n 

ST A 

Ll» 

DISPLAY DATA COUNT 

»HEN PI» COUNT = 0, 

I   SET UP DISPLAY FOP 
; 1 ?ERO KOSD 

STA O.CTR 
STA O.DDCNT 
LDA 3..PIH 

S T » 3 . 0 A T C T 
JHP FTIHF 

ZPI": «or 0,0   I 

O.DDCNT 

3..P1-" 
STi 3.0ATCT 
SJB 0,0 

sri 0.0.3 
I NT 0.0 
STA 0,FIRST 
ST* O..I.PIMCT 
.HP DSPLA 

CHECK IF THIS IS FIRST TI"E THROUGH THIS 
LOGIC FOR THIS DATA 

"FlL'IA n,FIRST 
H;)V 0,0, S?R 
THP OSPLA 
IMC 0.0 
STJ 0,FIRST 

5E*Sf * & Y rtOROS 

Y=HITS 0-7,  »=BITS 0-1S 

»1rLO» 0,0,3 
L3A I.MS'XY 
ANOZR 0,1 
JHP ,»1   ; THIS INSTRUCTION WILL «F REPLACED 

J PY MOVR 1,1  (1?5?"0) WHEN 
I FULL SCALE DATA IS USED 

INC 3,3 
LDA 0,0.3 
LDA 2.MSKYY 
ANO/R 0,? 
.'HP ..l  I    THIS INSTRUCTION MILL BE REPLACFU 

: »Y HOUR ?,? (151?oni »HEN 
: FULL SCALE OATA IS USED 

HOVS ?,? 
ADD 1,? 
STA ?,i>DATCT 
JHP .*! 
ISZ DATCT 
INC 3,3 
IS7 CTR 
JHP CDHP1 
S'JBZL 0,0 
STA 0,FIRST 
JHP OSPLA 

START OHA TRAN SFFR TO DIS( LAY 
^ :L»A O.OOCNT 
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0007  DBECM 
m oo3oa'o?anos- LIX 1..PI" 
0? 0030S'06?OSS OOP O.RISP 
03 oo3o*'06siss oois i.nisp 
0" 00307'0636SS •L»GS SKPON nisp 
OS 01110'000777 JMP .-i 
0* 00111'O?0103- LOI C."l 
07 O031?'0?alOa- L')» 1 ,.7f«0 
OP 0O313'n620SS nop o.nisp 
po 0031a'06SISS niis 1.PISP 
10 onus • 0636SS S<PDN DISP 
11 00316'000777 JMP .-i 

l? onvTOhihm SKPON «C»U 

13 on3?n'on?i36- JMP -i.Pnis 
in iriNE FLIT, SET ns MCI RECEIVE. 
IS RECFIVFn INO SET HP NF»T MCI BE 
16 CHFCK STITUS i.npn 
17 003?1 ' 06OUO7 >MC 4 • nil »,»[i» 
IP 003??'0OO0S7- STI o.RiOin 

\"    0O3?3'061'J07 njK O.MCIP 
?0 O03?a'000060- S'« o,H»ncT 
?\    ("Vi • 06?a07 OIC O.MCIP 

?? 003?6'OaOOSa- ^ n O.STITP 
?3 00327'0?aOSS- im 1,TIMOT 
?0 00330•107O04 IMP 0.1,S?R 
?S 00331 ' 0P0O01 JMP 1 PCVP TIME OUT 

?i\   0O33?'0?a0S6- 1.01 l.CNTnp 

?7 00333'I07U0S iND 0,1,SNR 
?P 0033a'ooojoo JMP j PCVH cnu6T MOT DONF 
?o 003TS'OOOU01 JMP .•1 
3t> 00336'0?oo?6- I.'11 O.HOOO 
31 00337'loiooa MOV 0,0,S7R 

3? 003UO'OOOShn IMP nTBLK 

33 003U1 ' O3'i003- LOI 3,.ME10P 
30 O03a?'0?1ann REPTI !L'1» 0,0,3       I CONTROL "ILL 
3s 00303 ' 0?a06l - LOI l.xncriF     1 IMCOPPFCT CO 
36 0O3aO ' 106O0O Suf- 0,1,S7R 
37 0030S'00?137- MO S.ISNH 

3* 003a6'0?|o1i LOI 0,1,3 
3Q 00307 ' 0?a067- m 1,MSKPM 

(10 003SOM06UOS S Ifl 0,1,SNU 
ul 003S1 'nonsi*i i-» SETP- 
a? On3S?'0?a170- Lit 1.MSKC3 
a3 003S3 ' 1 o*,'joj SUP 0, 1,SZP 
ao 003SU ' 000 JOS l-p CMKCO 
as nn3SS'03ooti- LOI ?,.CM3Mh 
06 O03S* ' 020007- Li" 0..CM3CT 

a7 003S7'02oOI 1- LOI 1,.CM3LK 
ll« 00360 '00002S .IMP SETCM 

UQ 0O3M ' 0?o07 1 - rH«ca !Li)l 1.MSKCa 

SO 0036?'106O0J SiJB 0,1,S7P 
SI 00363 ' OOO'iOS IMP CM«CS 
S2 0036a'0300 1a- LOI ?,.CMOMM 

S3 0036S'0?001?- LDJ o,.CMaCT 

so 00366'n?aoi3- LOI 1..CMOLK 
S5 00367'000al6 j-p SETCM 
S6 00370'0?aO7?- CHKCS ILOI 1,MSKCS 
S7 00371'I06aoa SUP 0,1,SZR 
SP 0037?' OOOariS JMP CM«C6 
S» OO373'030017- LOI 2,.CMSMM 

PROCESS OITI 
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000"  I1RFC* 

01 0«17a' 02001*- 10* 0,.OSCT 
PJ 0037S' 02u0lb- LOA 1..C1SLK 
05 0037b' O0OU07 J*P SETCM 
ou 00177 0211073-OKCb :LL>A 1 .^SKCb 
OS nonoo 1Obaou SJ« 0.1.SI* 
Ob oouni 000U31 lip CM<T? 
07 ooa.i? m«»;'- 10* 2,.C«h"H 
08 o o u o 3 020II2O- LOA 0..ribCT 
[,<> n o u n u ' 0211121- LJ« 1 . .C"-hL« 
1 tl oouos O'iOOhb-SK 7CM SSTA O.CMTJO 
1 1 o o n o (. • OUcJObU- STi 1 , » L * 4 n 
1 P 00UO7 o?mos LOA O.S. 3 

1 s ooaio o u i n o i STA 0,0,2 
Id oooi i Ml(»» LOA 0,b,3 
IS 00J1 2 OU1001 STA 0,1,? 
lb OOUl 1 021111 L0* 0,11.3 
1 7 oouju ouin o P STA n,2,P 
is OOJIS OPI Hi 2 l.i* 0.12,3 
1« OOulh 0 'J 1 0 0 3 1T« 0,5,2 
SO 00017 0?1 an? L0» 0,2,3 
21 00U20 o 3on bb- L >l ),ri;un 
22 0 0 n 2 1 0110 0 0 ST* 0,0.2 
2? 0OU22 0O0101 IMP .•1 
?« OOUJJ 03002s- 10* 2,>"2 
i>S onu?u 1 1 3 0 0 0 fcOO 2,0 
2b ooups 1 17000 »oo 2, 1 
37 nnu?*, ObPon 7 oo» 1,'CIH 
?« 00127 06S107 OOAS 1,MC*« 

?<) 0OU3O 01OO2S- 157 xnuo 

JO OOUJI 000(1 Sb J»P FL«GS 
51 nnm? 0P107S-CHKTI :L'»A 1 ."SKTI 

Si 00U33 1Obiou SUM 0.1,SZ» 
5* 001311 Ob3n77 »»L1 

5U ooojs 12bS20 S'JHZl I.I 

55 00U3b 01113S- STA 1.F«PTI 
3fr 00UJ7 030011- LO* 2..TI"H 
J7 oouuo 0?O03b- LO* 0,.TICT 
5P OOuu 1 021010- L1« 1..TI 
IC o 0 tl a p oioobb- STA 0, C "J T i r> 
1" O0UU3 OloObl- STA 1 .SLIT 
ai OOUUU 0 ? ' 1 1 s L0* 0,IS,3 
u2 OO'JUS Oaiooo STA 0,0,2 
1.3 nouuh 021aib LO* 0.lb,3 
~u oouu7 Ouiooi ST* 0,1.2 
uc OO/ISO o?i n 7 LO* 0,17,3 
tie oousi o a 2 0 u 'i - ST* 0 , -1. Y C 7 

U7 o0uS2 OJIOOP ST* 0.2. 5 

so 

OOiiSJ 00OUO1 J1P .•1 

OOUSU '021IOP LQ« 0,2,3 
SI OOuSS 03001b- l'>» ?,CNT*0 

52 OOuSp OttlOOO sr» 0,o,2 
53 0'ias7 00O1O1 JMP .»! 
5" OOUbO 03002S- LO* 2, "2 
5S OOUM '113000 »00 2,0 
•.• oo«h? •iu7ooo »0D 2,1 
= 7 O0Ub3 • 062007 DOR 0,1C»R 

5« ooubu • 0bS107 DOAS i,"r« 
54 OOtibS '01002b- IS7 MOOD 

SFT    TO    .1,     1NPIC4TING    T.I, 0»T»   IS   E«PECTFri   NE'T 

11 
ME»DFO 

FR»ME    • 
T.I cnNTAINS: 

X    ARE*    OAT* 

2)    FPAMF    •    OF    ALL    Z    AREA    nATA 

3)    -liOOD    mUNT    (IF    T    »BE*    PAT*    »HJCM 
FflLLOhS    T.I.    0»T* 

F\P   OF    T.I.    "INI    WF»OFP   IIFSCPIPTIOM 
-   WORD   COUNT   OF   T.l.   0»T*   hMIO   FOLLOWS   THIS   HEAOEB 
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oooo 
01 oou 
02 oou 
05 oou 
01 OOU 
os oou 
06 oou 
07 oou 
n» oou 
OP 
in oou 
t 1  OOU 
I? oos 
1 5 OOS 
]u OOS 
IS oos 
1t> OOS 
1 7 OOS 
1 6 OOS 
1") OOS 
JO DOS 
21 oos 
2? OOS 
23 oos 
?u OOS 
25 OOS 
26 OOS 
27 OOS 
2« OOS 
20 OOS 
30 oos 
31 oos 
3? oos 
33 I 
3U l 
*c I 
36 00S?5'0021UO- 
%7 I 

UPFC" 
66'000621 
o7'0?iaOS 
70•030006- 
71'OU1000 
72'021U66 
73'OUtOOl 
7U'10JUOO 
75'0U0063- 

76'06025S 
77'0637SS 
00'000777 
01'020103- 
0?•02U10U- 
03'06?0SS 
OU'06S1SS 
OS ' 063*.SS 

000777 
07'102520 
10'0U01O2- 
11'021UO? 
12'OU200U- 
13'02U005- 
1U•OUU06U- 
1S'f)300?S- 
\*'1U3000 
17'1U7000 
20'062007 
21'06S107 
??•010026- 
?3'063607 
2U'000777 

36 OOS 
30 OOS 
UO OOS 
ul rns 
u? oos 
U3 OOS 
uu OOS 
«' COS 
U6 005 
U7 
UR 
UO oos 
so oos 
SI OOS 
s? oos 
S3 oos 
5" OOS 
ss oos 
56 OOS 
57 OOS 
S6 oos 
so oos 

P6'10?UO0 
?7'OU0026 
30'03U06J 
31'0300PS 
3?'157000 
3*1 o?i uoo 
}u'OJU06? 
35'106"OU 
36 ' 0 0 0 6 o u 

JMP  FUGS 
!LD« 0,5,3      I  SET UP MINI HEIOEP 

LO*    ?,.PIMMM 
ST»   0,0,? 
LD«   0,6,3 
ST*.   0.1.2 
S'JP   0,0 
ST*    O.FIOST 

IjSPFNP   DISPLAY   UNTIL   Nf«   PI"   0»T*    IS   IN 
N10C   OISP 
SKPO?   DISP 

J«p ,-1 
L0« 0,MI 

LOi t..ZFBO 
OOP 0,0ISP 
Or)»S l.niS" 
S<PON DISP 
J1P .-1 
SijP?l    0,0 
ST4    0,NF*PM 

LOi    0,2,3 
3T»    0,i).Pl-CT 
LO*    1,.PI" 
ST«     1,«LK*0 
LO» ?,M? 

inn 2,o 
iOO 2,1 
OOP o.xciP 
r)ll»8 l.MCiW 
IS? HOBO 
SKPON MC*P 
I*P .-1 

HFs NE» PIM 0*T* IS IN, SET DP NEXT 
ECFIVF.  ONCE THiT IS FIMSHFO, 
0"TPOL "ILL P»SS TO BEOIS. 
IHP a'.cuMr* 

;    CHECK IF THIS IS » DiTi BLOCK 
DTHLKrSiJB 0.0 

3T» O.HCIOO 

'      L;l» J.Pl<»ri 
L'l* 2,M2 
OD 2.S 
LO* 0,0,3 
L')» 1.0TCDF 
S'lH 0,1, S?P 
JMP KEPT1 

: CHECK TP SFE IF THIS 0*T» «LUC« IS F«0» TB*CK INITIATION 
;   H«C«INE.   IF IS IS. SET UP INOTHFP UECEIVE FOB OiTi INTO Y iBF* 

37'0201tS- 
UO'101OOS 
UI'0O0U1u 
u2'1ojuoo 
U3'ouoi3S- 
UU•030025- 
U5'02'Ouu- 
U6'IU3O00 
u7'o?uou 3- 
50'1U7OO0 
51'062007 

L0» 0,F»PTI 
>OV 0,0,SNB 
.JHP LISNH 

sue 0,0 
>;ri 0,E«PTT 
LO* 2,"2 
L0« 0,J.TCT 
»on 2,0 
LIT 1 . . V 
s >e 2.1 

; IS THIS T.T. OiTi? 

I NO - GO TO LISTEN FOB NF*T HE»OfS 

! VES - SFT UP 1N0THEB OiTi BLOCK 

006 O.HCiB 
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ooio notr« 
"I oos*?' 0*S107 
(•? oossi' 0100?*. 
n 00550' 00?|0|. 
CU 
nc MI;^ ' 0h0?07 

o* 0055*' 0?0010. 
07 0OSS7' 0?ooo». 
no 005*0 ' 0*?007 
00 OOSM ' 0*5107 

in 005*?' 02010?. 

I i 0^1*3' loinns 

l? 001*0' 00?10|- 
i ] OOS*S' 10?O00 

i a oos**' OttO 1 0?- 
|5 

1* 
17 

1* oos*7' 0?01?*. 
|S OOS70' |0|005 

?e 0OS71 0 0 0 0?? 

21 O0S7? 0?0I ?7' 

?? 00573 '101005 

?i 00S7O ooouos 
;« 00575 '010151' 
?* 0057* 00?l 11' 

?t 00577 
11 o?uon 

?i 00*00 ' 000 1 ?7- 

?» 00*01 'o?oi 10' 
?« 00*0? 1 1 oi on*; 
jf 00*03 ooooos 
si 00*00 01013?' 

IJ no*0S O0?l 1'4' 

u oo*o* 10?3OO 

3" 00>>07 000130' 
it 00*1 0 102JOO 

if 00*1 1 o-ioi?*- 
IV 00*1? 00001' 
Tri 00*11 0?OO?7' 
50 00*10 ' 101OOU 
ar- 00*15 ' ooouo-'t 

il 00*1* ' 01 OOov 
U? O0M7 ' 00?o7*' 
»J 00*?0 oooooa 

ail "0*21 '010007' 
u<; oo*?? ' 000O21 

0* 00*21 •00?077 

u7 oo*?o '060O77 
JO 00*?5 '02O03V 
',0 00*?* '107O0O 

50 00*27 '002125 

51 00*30 '020031 

52 00*51 • 107520 

*•? oo*J? • 1?53O0 
^o 00*31 1 12OO00 

11 oo*lo 1ooooa* 
5* 00635 •02O03? 

57 00*3* 1107U0O s« 00*37 1120UOO 
^Q 00*00 1OOOOO 7 

no»s I.MCAR 
15? HORD 
JMP S.FLGS 

;        SET  UP  nc»  RFCE 
LISNHI'IIOC   MCAR I 

L')» 0, M 1 *   : 
L')A 1..MFAPR 

OUR O.MCAR 

3o»s I.MCAR 
L'll 0,N*"PM 
MOV 0,0.SNR 
.HP .v.FLGS 

SUP 0.0 
STA O.NFKPM 

1   CTJIRUL PASSES 
:  19 **f\  DISPLAY 
j   oi.* DATA 

•REOIS:LOA O.TRTNO 
MOV 0,0.SNR 

JMO LKPI"    1 
.      LDA 0, »««t « 

MUV 0»0,SNP 

IMP .«5     I 

ISZ XLCTR   I 
JMP •J.XLOP 

Suh o.o    I 
ST* O.XARFA 
LDA O.ZAREA 1 

MUV 0,0,SNR 
IMP ..5  ; Ml 

ISZ ZLd"  ! 
JMP J.ZLOP 
SNR 0,0    : 
STA O.ZAREA 
SUP 0.0    I 

ST« O.TRIND 
JMP «EYS? 

•LKPIMtLDA O.EVFN  * 
MOV 0,0,S7H 
IMP ,*o   ; 

IS7 OLCTR   > 
JMP «>.DLOP 
J«P «FVS? 
ISZ LLCTR 
JMP LLOOP 

JMP jl.KYSl 

KETS?:SE*PS 0 

LO* l."f«TR 
AND 0,1,SZR 

JMP i.TLflP 
L0» l.MASKli 

ANDZL 0,1 

MOVS 1,1 

MEG I.I 
STA 1,OLCTR 

LO* l.M»S«L 
AND 0.1 

NEG 1,1 
ST* 1.LLCTW 

TVF FOR NEXT HEADER 

UNLOCK RECEIVFR 
CONTROL "ILL PASS MFRE 
I   11 "HFN 0A1A RLOC« IS RFCEIVEO 

>     SUCCESSFULLY^ 
;  2) "HfN MEAOFR MLOCK IS NOT 

RECEIVED SUCCFSSFULLX 

TO REOIS "HEN rvISRLAY FLAG IS SET 
"AS TURNED OFF TO ACCEPT 

1  IS TRACK INITIATION DATA MEING DISPLAYED? 

YfS - IS « AREA DATA RFINC. DISPLAYFD? 

NO 
YFS 

CLEAR X AREA INDICATOR 

IS Z AREA REING DISPLAYED? 

XES 

CLEAR 7    AOFA INDICATOR 

TLFAR TRACK INITIATION INDICATOR 

1 "HAT IS BEING DISPLAYED? 

LEAKERS ARE REING DISPLAYED 
> PIH DAT IS HFING DISPLAYED 

1 OISPLAY PIH PAT* 

I OISPLAY LEAKER DATA 
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noil     D 
oi   0O6M 
0? 00611? 
01 
Oil 006115 
OS 006UU 
ofr 006«s 
07 006116 
Of 00617 
OQ 0I>650 
10 00*51 

11 006S? 
1? 006S5 
II 006SU 

Ik 00655 
is 00656 

16 00657 
17 on<>60 
If 00661 
10 0066? 
30 00665 

?l 0066U 

?? 00665 
?5 00666 

?o 00667 

?5 00670 

?6 00671 

?7 0067? 

?A 

?» 0067J 
Jl- 006711 

51 00675 
5? 00676 

55 00677 
56 OO700 
IS 00701 

56 0070? 
57 01705 

5P 0O70» 
50 00705 

00 00706 
III 00707 
0? 007)0 
UJ 0"71l 
ill 0071? 
us n071J 
U6 0071U 
«7 00715 
uH    00716 
ii« 00717 

50 

si 

5? "07?0 
ST 007?1 
Sli 007?? 

55 007?J 

56 007?ll 
57 
5P 
50 O07?5')7S500 

RFC" 
10?5?0 
0<I00?7- 

0500U7- 
lOIOO'l 
00010? 
0O?O77. 
10?u10 
0U115*- 
05OO?5. 
0500?J- 
OJ0010. 
0??007- 
1oiooa 
001IU?7 
01001 5- 
0?'0I?- 
1 01oou 
O0i,u?5 
0J0016- 
0??1I5- 
1 0 I 0 0 '1 
OOUUI7 
05OO?1- 
1??0?0- 

101 00<l 
OOUUI5 

»?0055- 
loioo-i 

01010U 

0540?5- 
Ouiunl 

10?000 

0?UO?5' 
065055 

06S155 
00?101. 
0SU065. 
10]?U> 

oooaii 
0?li055' 
1 O7OO0 

0OUO55- 
OuOOOl' 
0?|000 

0?u051' 

1076?" 
nonuoi 

151uOO 

0?1000 
muosi- 

I176?0 
OOOuOl 

SUP7L 0,0 
8T» O.EVFN 

;    PRFPJRE LF»K£R 0»T1 FOP OlSPL'v 

LLOOOlLO* O.LLCTR 
MOV 0,0,S7» 
.IMP LL0P1 
JMP S.KYS1 

LLOPliSUP 0,0 
ST» O.LLCNT 
L0» ?..LF»K9 
ST« ?.L«CT 
Lr>» ?,.C"5L* 
LI)« 0.9.C"5CT 
M'lv 0,0,SZ» 
JSP «F9BL 
L0» ?..CMUL« 
LI* 0,».C«OCT 
MOV 0,0,S7P 
,1S« iFPr.L 
L'U ?,.C5LK 
LD* 0.S.CM5CT 
-<0V 0,0,S7P 
ISP "FROL 
L0» ?..C«6LI' 

L0» 0,*.CM6CT 
MOV 0,0,S?R 
JSP NF.RGL 

SENO MFPCFD LF«KFH LIST TO DISPL»Y 

L0» O.LLCNT 
"TV 0,0,S7P 
J"P .•« 
CO* 5,,LF»«P 
SI* 0,0,5 
»0C 0,0 
L"» 1,.LF*KP 
HOB O.OISP 
oo»f i.nisp 
JMP *.FLCS 

*ERGL:ST» 5.5»VF 
MOVPB 0,0,SZC 

I IF NO LFiKfPS, FOPCF OlSPL'Y 
OF 1 7F.R0 «0P0 

JMP (   COUNT   SMOliLO   »L»»YS   RE   EVEN 
Lit I.LLCNT 

tOO 0,1 
ST» 1.LLCVT 
STi 0,riR  I COUNT FOR THIS C»M 

C0MP3-L0* 0,0.? 
L0» 1,"S«*Y 

»ND7R 0,1 
JMP ,»1  l THIS INSTRUCTION "ILL »E REPL'CEO 

; Py MOVP 1,1 (1?5?00) «MEN 

I FiiLL SC»LF 0»T» IS USEO 

THIS INSTRUCTION MILL BE REPHCED 
PY MOVP 5,5 (175?00) MHEN 
FULL SC«LE 0»T» IS USED 

INC ? ? 
L0» 0 n ? 
L0» 5 *• * t Y 
iNOi M 0 1 
JMP • 1 1 

MOVS 5,5 
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on i 
ni no 

PP on 

OS (in 

Po OP 

po OP 

i o no 
11 oo 

I? oo 

I 3 OP 
in op 
m or 

i*. on 

1 7 00 
IS PO 
I o OP 

fCl OP 
PI on 

?.? PP 

?3 PP 
?0 0 0 
?s oo 

P6 00 
?7 OP 
PP 00 

?o 00 

50 00 

31  PO 
3? op 

51 OP 
TU OO 
3S po 

3b PP 
37 

3* OP 
30 00 
00 00 
u| PO 

o? PP 
05 op 

• 1 01 
os 01 
<!<• 01 

07 01 
OP PI 

m 01 

st PI 
<;"; 01 
Sft 
s7 ni 

Sr 01 
so ni 

7?7 

7J0 

731 
7XP 

7X5 
7(0 

735 

73b 
757 

7UP 

7U1 

'•^ 
705 
7oo 

70S 

70b 
7U7 

7»C 
rsi 
7*? 
753 
7SU 

755 

"•• 
7=7 

'kO 

761 
7bP 

7*3 
7no 

76"! 

7fc* 

767 
771) 

77? 

77J 

770 
77t 

77* 
777 

(IOC 
n n 1 

nop 

001 

l>0« 
105 
• «l 
no 7 
111 n 

nil 

P12 
ni 5 

Plu 

015 
01b 

EC* 

3700P 
S60P0. 
OOUOI 

|O0?O- 
Si OOP 

mom. 

oo7bo 
opobs- 
PbSPP 

001Pb- 
POP50. 

P7U0S 
POOPS 

PbSPP 
Oil 1 P7. 

Polul . 

00 I 51 - 
P0035- 

0 7 0 0 5 
PPoos 
PoIul. 

0015?. 

PbSPP 
00130' 
30POO. 

00000 
50000. 
51 000 
SI 0 0 0 
1O0P5. 
500PO. 
poSPu 

01 COS 
0 0 0 011 
000 1 P 
201OP. 

TL"0° 

A in 
ST4 
lop 

1SJ 
tNC 
ISZ 
.IMP 
IMP 
ill* 
STA 
LOA 
AMD 
JMP 

sun 
STA 
Lin 
STA 

CHCK7:LPA 

ANT, 
•op 

L.lA 
STA 
S 
STA 

*LOOP:LDA 
JMP 

ZLOPPILOA 

tNC 
INC 

SETTiiLDA 
STA 

LOA 

MOV 
JMP 
ISP 
1.04 

1 1 
5, 
. < 
L« 
2. 
CT 
en 
as 

?u 
1 
1 
0 

CH 

71 

1 
I 

I 
1 

P. 
>L 

1 . 
1 . 

21 
1. 
?. 
SC 
?. 
?. 
?. 
3. 
1. 
0. 

0, 

»n 
0 

1 
iLKCT 

1 
Cl 

WPP 

AVE 

I . I 

T"lNP 

HSKTX 

1.SNR 

C«Z 

1 .1 
XAPFA 

<"in 
KLTTB 
MS«TZ 

1 . SNR 
'lOP 
"SO 

7LCTR 
1 . 1 
ZAwFA 
.TI 

TTI 

.TI 
2 
p    : 

.LEAK* 
LKCT 

TICT 
0, SNH 

I 
GTT 

»ZCT 

SET TBAC IUITIATIPN INDICATOR 

; FjasT t AREA WORD 

l-IRST 7 AREA WORD 

I AC?. CONTAINS ADDRESS OF FIPST DATA WORD 
I USE LEAKER AREA FOB STORAGE 

I SENP MERGED TRACK INITIATION LIST TI OISPLAY 
I  OF FITMER > OP z OATA 

Oooooo 

03O0P5. 

ntloOO, 

1 0 P 0 0 P 
PPo(i?i. 

(IbPOSS 
PoSISS 
P0P101, 
OSoPbS 

101?o? 
Pb3P77 

1PI POO 
00000 1 - 

OopiuP- 

0P1001 
P?O0S|. 
107()?0 

OPPOOl 

'.SI 001 

OJ1000 
P5O0SI- 

ZTI : 

J»P 

Lll 
STA 

«nr 
LOA 

ns 
>0l 
JMP 

MHGTI:STA 

MOV 

H»L 
MTv 
STA 
STA 

SOwSHILPA 
L1A 

ANP 

.IIP 

INC 

LOI 
LB I 

. • 0 
3,.LF*«R  I IF NO TRACKS, FQPCE DISPLAY OF 1 ZERO wnRO 

0.P.3 
0,0        ; -1 

1 . .L EAKU 

P.OTSP 

1.niSP 
*.FLGS 

3.SAVF 
OR 0,0,szr 
T I COUNT SHOULD ALWAYS HE EVEN. 
PR 0,0 

O.CTP    I ONLY  HALF THE OATA HILL BF. PBOCESSFP HFRE 

0.«ZCT   ;   EITHFH < OR Z 

P.0.2 
I,"SKXY 

ZR 0, I 

1 

? 

0,2 
MSKKY 

I THIS INSTRUCTION WILL BE REPLACED BY 
I "OVP 1,1 (IPS20P) "HEN FULL SCALE OATA IS USED. 
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OPt*     C'REC" 
t 1   0)017 !17«.?3 iMPjje   p , 3 

p? OH?O P0P4P! J»F   ,»1 1   TMis   INSTRUCTION   «ILL   BE   HE'LiCED   nv 
fIS i »ovs 5,j (i7s?co) »»EN FULL SC.LE D»TI 
pu ni"?i 17SS0P M0vS   S.J 
f PIP?? ll?«n" »OP   l,* 
OP  P|C?J 0«»ppj. ST.   I,»L«C7 
'.7   Pl(l?o ftjn(l?L IS?   L«CT 
PP   P|P?S Ulan.) INC    ?.? 
po PIP?P 1 siJPi INC   ?.' 
|P   010?7 :5IUPP INC   !.? 
11   PIPJP ftlpool• I S?    fTO 
1?   P1PJI P0P757 HP    S^"^" 
13   P1P5? pp?p».S- J"P    *5»Vf 
1*  PIPJJ 1pppp * sf »r>» -5?76<5. 

IS   'MPJu ,i ft ft « 9 0 5 

ii> 'nJ! •• c n '. P % (         ;    IMICl'tS   =S C"'    TrPF   »4CMl\f 
!7   r i.»«». rffl"i p 

1*   ?JP37 ppp.flii : 
1 G 0 p P p ? (1 -t.c* ,«L«    ?P 1   r,F'.E»»L   "tlOfH   «LnC« 
?r  PIPP,P ftf|ft*)ftft PIxCT 1           1   =1- :OUMTFO 

?I P0ftn«a PJMMH .»L«    u          1 "INI   Mf»P.F°   FLiB   PI» 

??  O'CPS ft ft o p ft .1 C-if i       ;  c.«  5 COUNTER 
31 PftflPpj ["M^MM .•H"   u :   c»MS «IMI   ME»PE» 

?u   PIP?? PI* ft ftp -1 r-ucT n I   C«-   u   COUNTER 
?s ftftftftftj TMu"- .MLK    U J    CAN    *    "INI    MF4PER 
?e   P1PT7 p ft n P P P c*9ci vl :   C»M   s   COUNTER 
?7 t>$ fin •'i C«5M- .MLK   ** 1   C»"  *   "MM   MF.PFR 

?» cnc'u p r p p p l C»KT ft I    C4"    6    COUNTFR 
?o OPPPPJ CMfclM • SL*    " 1    C«x   P   "INI    ME.rifQ 

?p PI 111 pppppp HCT: »                    !    7S»C«    IMTI»TI0>   COUNTER 
SI p p p n p j ![-•<• .-<L«    u            ) TO»C«    IMTIilIOl    llNl    ME»nfa 
J?    PI 1 16 pppppi »CI: i ; V   IRFi   COUNTER   FROM   TR»C«    INITUTION 
!! 0 P ft P P 41 V MM ; ML*     u                   f *   »QE»   »^I    MEAPFB   F»0"   TR4C*    EMT1ATXON 
»t: p P P P P P .E«.f   PPFC" 
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OOlu  PPFC" 

HL ftn poon6a- a/i? A/1 1 8/uo o/?u o/ao 
OCK7 0O07U7' 12/15 12/18 

CHKC u t 00161 ' 7/UU 7/09 

CMKCS Copi7o' 7/S1 7/56 
C.HKC6 000577' 7/58 a/oa 

CHKTT ooou5?' 8/06 a/11 
OMCi (.00121 ' 5/0? 7/17 
05rr onions' 1 /"> 11/?? 
0"5*H opios** 1/51 11/?1 
rfucT 00107?' 1 /12 11/?u 
CMUHH f 0 1 0 7 5 • 1 /5U !!/?•; 
C>-5CT 0 010 7 7' 1/5S 1 l/?6 
C*5MH f10 1 1 0 0 ' 1 /57 11/27 
C-htT !• 0 l 1 0 a ' l/M ll/?a 
r"OMH ooi i o«;' 1 /uo 15/?0 
("MTAO oooo*6- ?/19 8/10 8/?| 8/59 8/51 
CNTHR ooonsfc- 2/11 7/?fc 
cnxpi ooo?57' 6/5U 6/50 
cn«p? 0007IU' 1 1 'lb l?/07 
CTP 0 0 0 0 01- 1 /?5 

1 ?/06 

5/57 
1?/S0 

a/11 

15/11 

a/io a/ao 6/10 

ruirT ooooso- ?/U5 6/1 5 s/io 6/UO 6/51 
rrcM C0005?- ?/07 6/1 1 6/16 6/50 
PISP opooss 1/?1 a/SO 5/0] 5/01 7/02 7/05 

7/09 7/10 <)/10 9/1 1 9/15 9/16 

1 1 /57 12/ul !?/au 

tlCTP COOOuo- ?/01 5/07 5/55 6/01 10/ai 10/55 

ni POP ooo?is' ?/?7 5/5* 
DIPP1 coo??s' 5/57 6/oa 
vufr." 0 0 0 0 0 0 ' 5/1 1 11/51 
P?P|_» 000505' 6/24 6/20 6/57 6/59 
PT0(.K COOS?*.' '/5? 0/5« 

PTCDF rooohj- 2/15 9/uu 
FvE». P000?7- I/J5 5/51 10/50 1 1/0? 
F«PTI (.001 55- ?'59 5/?7 0/55 »/U9 9/51 
FIPST P000*,5- ?/16 S/l? 6/?? 6/?7 6/11 6/56 

H »GS ('00507' ?/50 7/0" «/10 9/01 
FTIHF P00?5?' S/lu 6/27 

HPCPF. 000061- 2/lu 7/55 
HF»r>9 roiouo' l/?5 15/10 

fV'"0 0000?6- 1/aa 5/11 7/10 8/29 8/59 9/10 
K F v S1 0001 7*' >/?8 "i/50 

KFYS? 00P6?U' »/?9 10/57 10/Ul 10/U7 

L1SI.H P00--55' (/ill 9/51 10/05 

1 »>CT P000?u- 1 /a? It/11 1?/0? 1?/0U 12/11 11/06 
L«PIM onon %< 10/20 10/50 

11 CUT C 0 0 0 5 5 - 2/0* 1 1/09 1 1/29 11/U2 11/aa 
ILCT3 (000U7- ?/o? 5/51 5/50 10/au 10/59 1 1 /OU 

11. POP O006a5' lo/u5 1 l/Oa 
LlPPI 0006U7' 11/O* 1 1/00 

LOOP oooios1 u/21 a/50 
I PMPi POPO*?' J/0? u/l a 

»l (.00101- ?/5? 7/0*. 0/11 
••16 coooio- 1 /us 5/11 10/06 

••? oooo?s- 1/05 a/51 o/?u «/5a 9/J5 9/U1 

I»5 oooiio- ?/57 5/St, 
WSO 0001U1- }/05 12/16 12/21 

"5?1 (00000- 1/22 a/16 
ulSKL (0005?- 1 /u8 5/a» 10/56 

6/55    11 /'15 

7/oa   7/oo 
9/17    11/56 
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00 IS    C'»EC" 

M»SKH 000031- 1/U7 5/u3 10/51 
«r»HK 0001?u- ?/U9 3/1* 
*F«r.l o n o 7 o s • 1 1/15 11/19 11/?3 11/?7   11/39 
»PGTI 00100?' !?/3S l?/u* 
•SKC.3 O0O070- 3/?l 7/u? 
KSKCU 0 0 0 0 71- ?/?? 7/U9 
^SKC5 r.0007?- »/?3 7/56 
»SKr> (.00073- ?/?u «/ou 
• PKPM 0000»7- ?/?0 7/30 
»SKRt O00O7U- ?/?5 3/l» 
"SKTI (00075- ?/?» 1/31 
»S«T» 000033- 1 /in 5/U0 1 O/Uf 
MSKTX (O003U- 1/50 1J/1 1 
•"SKT7 000035- 1 /51 !?/l» 
P5K«V oooosi- ?/0.J */3* */U? 11/U7   11/50 
MK.PH ii ooio?- ?/31 5/31 9/?0 10/10    10/10 
PI 0 000111- ?/3l 3/51 
PI o?o 000|15- 3/U? 3/M 
F? 0!>O|13- ?/39 3/?1 
P?o? (1 0 0 1 1 u - 3/m 3/31 
P?5 ooooo?- 1 /?'! U/?0 
POOU I'OOI 1>>- 3/U3 3/0* 
PHI" 000113- 3/40 3/?* 
PTMCT 0010*0' 1/?* 13/30 
PlMMH 001 0*1 • 1/30 13/?1 
P[ »ny 0 010 33' ?/0l 13/10 
PFRIS (.005*7' 3/59 |0/1« 
PFPT1 0(,03o?' 7/Su 9/u* 
p>.n»o 000OS7- ?/1? 7/1« 
»M>C (000*0- ?/l 3 7/?0 
S»VF 0000*5- ?/1» 1 1/39 1?/0K 1?/o*   13/13 
SMfH O00U05' 7/ 15 T/M 1/03 »/10 
SFTP* ooou*7' 7/'11 9/0? 
SFTTI 0007*3' 1?/?* l?/30 
SHUSH 001010' 13/53 13/1? 
STil* oooo5u- ?/09 7/?? 
TTCT 001111• 1/5? l?/3? 13/30 
TIMM 00111?' 1/55 1 J/31 
TIMfiT 000055- ?/10 7/?3 
TLOOP (•0073*' 3/SO l?/09 
TBIHO 0001?<-- ?/51 «/17 10/1" 10/3*   1?/10 
XiPF A 0 0 0 1 ? 7 - 3/5? S/?1 10/?1 10/?7   l?/15 
XLCTP 1100131- 3/51 1 0/30 1?/17 
XI nop 000751)' ?/56 l?/?0 1?/?5 
X7CT oooiu?- 3/00 l?/3* 1?/51 
vfT 00111*' 1 /5» 13/3? 
VMH 001117' 1 /5" 13/33 
?»9F» C00130- 3/53 5/?u 10/?« 10/3U   1?/?0 
7F»n 0001 15- 3/33 ?/SU 
7LCTP 00013?- ?/55 10/31 1?/?? 
ZIOOP 0007*0' ?/57 1?/?7 
7PI» ooo?uo' 6/01 */1S 
7TI 0 0 0 7 7 3' 1 >/3u 1?/39 
.FKMC 0001UO- 3/0? 9/36 
.CH3C (100007- l/?9 u/53 7/u* 11/15 
.FH3L 000010- 1 /30 3/30 7/U7 1 1/1? 
.fXT4 ooooii- 1/31 7/05 
.C«3S 00O117- 3/00 3/?! 
.cue o 0 0 0 1 ? - 1/3? u/5u 7/53 11/17 
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001(,      DBFCx 

C«al. oooni i- 1/15 5/5S 7/sa 1 1/1S 
tr u» 00101u- 1 /JJ 7/S? 
THIS o o o i ? o - P/US 5/15 
rn^r oooois- 1 /5S a/ss; */01 i 1 /PI 
("MSI ooooi*- 1 /5(> 5/50 K/0? 1 1/PO 
r»s" r, ft n n i 7 - 1/" 7/SO 
r»ss oooi3i- P/ah 5/57 
r»i-c ft 1) ft ft po- 1 /5S a/s*, »/0A 1 1/2* 
( H>L OOOOPI - 1 /5J 5/a5 fl/OQ 1 1 /Pa 
CMdH OOOOPP- 1 /uo «/G7 
rwf.s r oni?p- P/a7 5/al 
nt r.p 00007*. ?/P7 10/a? 
f ICS 00010 1- p/30 10/0% 10/1P 1 1/3" 1?/a5 
MFAO 000005- 1 /?•! a/oi S/}a 7/33 10/07 
• YR1 0 0 0 0 7 7 - p/p* in/at, 1 1/07 
• Y?P 0 ft ft 1 0 ft - P/P4 «s /O J 

I F *K r,ooo?5- 1 /at 5/aS 11/10 1 1 /IS 1 1/35 
1 SKH 000157- 5/^1 7/57 
* MAY 0 0 01 0 7- P/5<> 5/?0 
P JM C, ft ft ft ft s - l/?7 l/?s p/1 p »</17 7/01 
PIMC oooooa- 1 /P4 a/s? b/Oa (./J5 o/?? 
PjMM 1,0000K- l/pa 0/03 

PT«S t.ooi Ok- P/5S 5/P5 u/P? 
POTS ooot 5(,- P/SI 7/1 3 
PE41 O00IJ5- ?/a«. J/lu 
il f oooao- 1 /Sa 3/50 «/J« 1P/JS 1P/P7 

TICT <0"0\h- 1/bP a/S7 H/57 
TIMM rooou1 - I/" ?/3* 
TIS U00057- 1/S5 3/u» 
TLII" [•001 PS- P/SO S/up 10/50 
»L"P C00|55- P/50 I0/P5 
V 0 0 0 0 4 * - l'S7 J/SS <>/57 
YCT (i 0 0 o 'j a - 1/51 p/a*. Q/SS 
VMM f. ooft <m- 1 /SI 
YS 0000"?- 1/So 5/15 
7FP1 00010a- P/55 7/07 <J/ia 
7L0P rooi 5u- '/S7 10/12 
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(RELOCATABLE 
LOCATION 9) 

G> 

G> 

FIND OUT NMAX 
ADDRESS-SET 
DATA ADDRESS 

TO NMAX 

RESET 
2 

APPENDIX II 
PROGRAM FLOWCHARTS 

CLEAR MCA RECEIVER 
CLEAR MCA TRANSMITTER 
CLEAR PAPER TAPE READER 
CLEAR FRAME COUNT 

SET UP RESET 
HEADER 

SEND TO DIM, 
4 CAMS,8 TRKIN 

READ IN FRAME OF 
X , Y  COORDINATE 

POINTS 
INCREMENT FRAME 

COUNT 

CALL SENDP 
TO SEND PIM 
DATA TO DIM 

MLOOP 

READ KEYS 

YES 

READ  KEYS 

REMOVE USER 
CLOCK AND 

RETURN TO RDOS 

YES 

NEWDT 
READ IN FRAME 

OF X,Y 
COORDINATE 

POINTS 

SKPDT 

INCREMENT 
FRAME COUNT 

CALL PCSRT 
TO SORT PIM 

DATA FOR CAMS 

CALL SENDP 
TO SEND PIM 
DATA TO RECMI 

READ KEYS 

IM   PROGRAM- FOR DEMONSTRATION (LISTING STARTS 
ON PAGE 81) 
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(RELOCATABLE •—V 
LOCATION 172) f 

T 
CALL SENDP 
TO SEND PIM 
DATA TO DIM 

£ 

o 
in 

PIM - 2 

184 



(RELOCATABLE 
LOCATION 314) 

O 
SET UP HEADER 
WITH CORRECT 

WORD COUNT AND 
FRAME COUNT 

SEND 16 WORD 
HEADER BLOCK 

TO APPROPRIATE 
MACHINE 

SET ACI TO 0 
TO INDICATE DATA 

SET AC2 TO 
ADDRESS OF G 

SET ACI = I 
TO INDICATE HEADER 

SET AC2 = 
ADDRESS OF E 

o 

CALL TRNSV2 
TO SERVICE 

MCA TRANSMIT 

CALL   TRNSV2 
TO SERVICE 

MCA TRANSMIT 

RETURN 

SEND   DATA 
BLOCK TO 

APPROPRIATE 
MACHINE 

SENDP-  SUBROUTINE   OF  PIM (LISTING STARTS 
ON PAGE 87) 
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(RELOCATABLE 
LOCATION 361) 

o 

LET CTR»-4 
t < I 

FINL= 0 

SET 
BOUND(I)•256 
BOUND (2)= 512 
BOUND (3): 768 
BOUND (4) > 1024 

SET ACI = FINAL 
Y ADDRESS 

SET AC2' BASE 
ADDRESS OF DATA 
SET DTLAD=AC2 

-© 
SHORT 

AC2* AC2 -2 

TAKE VALUE AT 
ADDRESS IN AC2, 

WHICH IS Y 

NO 

NEXTI 

AC2 = AC2 + 
255 CD- 

CD- 

60TIT 

SET UP HEADER 
TO SEND TO CAM,, 

WHERE/OF 
DATA WORDS TO 

BE SENT • 
AC2-DTLAD+ I 
SET FINLY = AC2 

GETY 

TAKE  VALUE AT 
ADDRESS IN AC2, 

WHICH IS Y 

TRANSMIT 
HEADER 
TO CAM { 

CLEAR MCA 
RECEIVER 

SET UP RECEIVE 
FOR CAM, 

ACKNOWLEDGE 

FULL 

AC2 = AC2 + 
256 

SET ACI • I 
TO INDICATE HEADER 

SET AC2 = 
ADDRESS OF L 

<5 
PCSRT-  SUBROUTINE   OF  PIM (LISTING STARTS 

ON PAGE 88) 
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(RELOCATABLE 
LOCATION 306) £ 

CALL TRNSV2 
TO SERVICE 

MCA TRANSMIT 

© 
SET ACM0 TO 
INDICATE DATA 

SET AC2> 
ADDRESS OF N 

CALL TRNSV2 
TO SERVICE 

MCA TRANSMIT 

CALL RCVSVI 
TO SERVICE 

MCA RECEIVE 

i i i + I 

CTR = CTR + I 

HALT 

HALT 

RETURN 

YES 

SET ACI = FINLY 
+ 1 

SET AC2 = FINLY 
SET DTLAD=ACI 

MORE 
SET ACI = FINAL 

Y ADDRESS 
SET AC2 = FINLY 

+ 1 
SET  DTLAD=AC2 

PCSRT -2 
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(RELOCATABLE 
LOCATION 621 5 9 

NMOREJ 
SET AC2 = ACI 
( SET AC2 TO 

HIGHEST Y 
ADDRESS) 

TAKE VALUE AT 
ADDRESS IN AC2, 

WHICH IS Y 

FINL = FINL+ I 

(I 

PCSRT-3 
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(RELOCATABLE 
LOCATION 0) 

SET NRTRN 
• ACS 

(NORMAL RETURN 
ADORESS) 

SET SRTRN 
• AC2 

( SPECIAL RETURN 
ADORESS) 

SET HDIND 
• ACI 

(HEADER OR DATA 
INDICATOR) 

READ IN PRESENT 
CONTENTS OF 
TRANSMITTER 

ADORESS COUNTER 
INTO TWDAD 

READ IN PRESENT 
CONTENTS OF 
TRANSMITTER 

WORD COUNTER 
INTO TWDCT 

READ  IN 
TRANSMITTER 

STATUS 

HALT 

HALT 

CLEAR MCA 
TRANSMITTER 

RETURN TO NRTRN 

CLEAR MCA 
TRANSMITTER 

RETURN TO SRTRN 

TRNSV2 -  SUBROUTINE OF PIM   AND   DIM (LISTING 
ON PAGE 94) 
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(RELOCATABLE 
LOCATION 0 ) 

SET NRTRN « AC3 
(NORMAL RETURN 

ADDRESS) 

SET SRTRN=AC2 
(SPECIAL RETURN 

ADDRESS) 

READ IN PRESENT 
CONTENTS OF 

TRANSMITTER 
ADDRESS COUNTER 

READ IN PRESENT 
CONTENTS OF 
TRANSMITTER 

WORD   COUNTER 

READ  IN 
TRANSMITTER 

STATUS 

X      IS    >y 
/TRANSMITTER\ YES CLEAR MCA 

TRANSMITTER 
RETURN TO SRTRN 

V    TIME OUT     y 
\ BIT SET  / 

NO 

/   IS        >v 
/COUNT DONE \ 
< ON TRANSMIT J 
\ BIT SETyS 

N.   7 / 

NO 
HALT 

Hi 

V 

< 

YES 

CLEAR MCA 
TRANSMITTER 

RETURN TO NRTRN 

TRNSVI -SUBROUTINE OF CAM AND TRKIN (LISTING ON 
PAGE 95) 
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(RELOCATABLE 
LOCATIONS) READ IN PRESENT 

CONTENTS OF 
RECEIVER 

ADORESS COUNTER 

READ IN PRESENT 
CONTENTS OF 

RECEIVER 
WORD COUNTER 

READ  IN 
RECEIVER 

STATUS 

HALT 

HALT 

RETURN 

RCVSVI -SUBROUTINE  OF  PIM , DIM , CAM , AND TRKIN  (LISTING ON 
PAGE 96) 
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(RELOCATABLE 
LOCATIONS) 

q> 

9 

FIND OUT NMAX 
ADDRESS-SET 

DATA ADDRESS 
TO NMAX 

RESET 

CLEAR MCA 
TRANSMITTER 

UNLCK 

CLEAR MCA 
RECEIVER 

SET UP MCA 
RECEIVE  FOR 

HEADER 

CALL RCVSVI 
TO SERVICE 

MCA RECEIVE 

SEE LAST PAGE 
OF TRKIN SECTION 
FOR FUTURE FLOW 
OF POLLMG LOGIC 
WHICH WILL BE 
ADDED HERE. 

SET UP RECEIVE 
OF PIM DATA 

NO 

CALL RCVSVI 
TO SERVICE 

MCA RECEIVE 

TRANSFER let 
16 WORDS OF DATA 

BLOCK TO 
HEADER BLOCK 

DIM  PROGRAM FOR DEMONSTRATION (LISTING STARTS 
ON PAGE 97) 
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(RELOCATABLE 
LOCATION 101) 

LET iO 
CTRI«-4 
FINL'0 

CTRP»-WORO 
COUNT Of PlM 

DATA 

BOUND I • 256 
BOUND 2 = 51 2 
BOUND 3: 768 
BOUNO 4 = 1024 

SET OTBS TO BASE 
ADDRESS OF PlM 

DATA, 
SET AC2 TO OTBS 

SET OTCTR=0 

o- 
READ IN THE 

AMPLITUOE FROM 
KEYS 8-11 

LET THIS = AMP 

SLOOP J 
READ IN Y 

VALUE( CONTENTS 
OF AC24I) 

SWAP HALVES 

MASK OFF ALL 
BUT BITS 8-11 

LET THIS* YAMP. 

AC2 • ACS + 2 
CTRP • CTRP+I 

HALT 
( THIS  IMPLIES 

AN ODD WORD 
COUNT) 

CTRP=CTRP+I 

FINL= FINL 
+ I 

6 
GETY 
READ IN Y VALUE 

(CONTENTS  OF 
AC2+I) 

DIM- 2 

193 



(RELOCATABLE 
LOCATION 157)   ( 

8 
i 

MASK OFF 
AMPLITUDE BITS 

0-3 

PUT X ANDY 
VALUES TO 

OUTPUT ARRAY 

OTCTR = OTCTR 
+! 

AC2 = AC2 + 2 
CTRP = CTRP + I 

HALT 
( THIS  IMPLIES 

AN ODD WORD COUNT) 

CTRP = CTRP + I 

SENDC I 

O- 
NXTAD'AC2 

CREATE THE 
HEADER BLOCK TO 

SEND TO CAM. 

TRANSMIT 
HEADER BLOCK 

TO CAM) 

SET UP RECEIVE 
FOR CAMj 

ACKNOWLEDGE 

SET ACI' I TO 
INDICATE HEADER 

SET AC2 • ADDRESS 
OF K. 

CALL TRNSV2 
TO SERVICE MCA 

TRANSMIT 

DIM- 3 
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(RELOCATABLE 
LOCATION 253) 

CALL RCVSVI 
TO SERVICE 

MCA RECEIVE 

CALL TRNSV2 
TO SERVICE 

MCA TRANSMIT 

1*1+1 
OTBS < NXTAD 

OTCTR•0 
CTRI =CTRI + I 

TRANSMIT OTCTR 
WORDS FROM 

ADDRESS OTBAS 
TO CAM, 

SET ACI = 0 TO 
INDICATE DATA 

SET AC2 = ADDRESS 
OF M 

DIM-4 
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(RELOCATABLE 
LOCATION 0) 

FIND OUT NMAX 
ADDRESS - SET 

DATA ADDRESSES 
FOR DIM a PIM 

ARRAYS 

Q 

CLEAR MCA RECEIVER 
READ IN MCA 

RECEIVER STATUS 
8 ASSIGN MCA 

ADDRESS TO VARIABLES 

9 
RESET 

ENTRY -t 
HORD*0 

CLEAR MCA 
TRANSMfTTER a RECEIVER 

TRANSMIT HEADER 
NOT ACCEPTABLE 

BLOCK TO MACHINE 
WHICH SENT HEADER 

LISNI 
CLEAR MCA 
RECEIVER 

SET UP RECEIVE 
FOR HEADER 

SET AC2 • ADDRESS 
OF D. 

CALL TRNSVI  TO 
SERVICE MCA 

TRANSMIT 

CALL RCVSVI 
TO SERVICE 

MCA RECEIVE 

NO 

YES 

' SEE LAST PAGE OF^ 
TRKIN SECTION 
FOR FUTURE FLOW \ 
OF POLLING LOGIC 
WHICH WILL BE 
ADDED HERE 

HORD=I 
SET UP RECEIVE 

FOR DATA BLOCK 
FROM DIM 

CAM PROGRAM-FOR DEMONSTRATION (LISTING STARTS 
ON PAGE 104) 
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(RELOCATABLE 
LOCATION 135) 

TRDYD I 

TRANSMIT HEADER 
ACCEPTABLE BLOCK 

TO DIM 

YES 

SET AC2 > ADDRESS 
OF E 

CALL TRNSVI TO 
SERVICE MCA 

TRANSMIT 

LISN2 

CLEAR MCA RECEIVER 
SET UP RECEIVE 

FOR HEADER FROM 
PIM 

CALL RCVSVI 
TO SERVICE MCA 

RECEIVE 

HALT 

ENTRY = I 
HORD = 0 

CALL  RCVSVI 
TO SERVICE MCA 

RECEIVE 

YES -o 
YES -o 

TNGP  | 

TRANSMIT HEADER 
NOT ACCEPTABLE 

BLOCK TO MACHINE 
WHICH SENT HEADER 

CAM-2 
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(RELOCATABLE 
LOCATION 220 [     H 

SET AC2 = ADDRESS 
OF J. 

CALLTRNSVI TO 
SERVICE MCA 

TRANSMIT 

SET AC2 = ADDRESS 

CALL TRNSVI TO 
SERVICE MCA 

TRANSMIT 

CALL  RCVSVI 
TO SERVICE 

MCA RECEIVE 

o 
HORD ' I 

SET UP RECEIVE 
FOR DATA BLOCK 

FROM PIM 

TRDYP | 

ENTRY'0 
HORD'0 

TRANSMIT HEADER 
ACCEPTABLE BLOCK 

TO PIM 

CALL CNCLSTR 
TO ACCOMPLISH 

STAR CANCELLATION 

S 

SET UP RECM 
HEADER FOR 

DISPLAY RECM  & 
TRKIN 

CAM -3 
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(RELOCATABLE 
LOCATION 340) 

TRECH 

TRANSMIT RECM 
HEADER TO 

DISPLAY RECM 

J- TTIH I 

G> 

TRANSMIT RECM 
HEADER TO 

TRKIN 

CLEAR MCA 
RECEIVER 

SET UP RECEIVE 
FOR ACKNOWLEDGE 

FROM TRKIN 

SET AC2 * ADDRESS 
OF L 

CALL TRNSVI TO 
SERVICE MCA 

TRANSMIT 

TRECD | 

TRANSMIT LEAKER 
DATA TO DISPLAY 

RECMI 

SET AC2 = ADDRESS 
OF N 

CALL TRNSVI  TO 
SERVICE MCA 

TRANSMIT 

SET AC 2 = ADDRESS 
OF M 

CALL TRNSVI TO 
SERVICE MCA 

TRANSMIT 

CTLKR = -I82 
( THIS EUMINATES 

LAST 18 VALUES 
FORCED WHEN OVER 

FLOW OCCURS 

CAM -4 
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(RELOCATABLE 
LOCATION 441) 

TRANSMIT HEADER 
NOT ACCEPTABLE 

BLOCK TO MACHWE 
WHICH SENT HEADER 

TTID 

TRANSMIT LEAKER 
DATA TO 
TRKIN 

CLEAR MCA 
RECEIVER. 

SET UP RECEIVE 
FOR READY BLOCK 

SET AC2 = ADDRESS 
OFR 

CALL TRNSVI TO 
SERVICE MCA 

TRANSMIT 

SET AC 2 = ADDRESS 
OFQ 

CALL TRNSVI TO 
SERVICE MCA 

TRANSMIT 

CAM-5 
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(RELOCATABLE 
LOCATION 21) TBIAD = PIM 

DATA ADDRESS 
TB2AD-DIM 

DATA ADDRESS 
LKI AD'LEAKER 

DATA ADDRESS 

TBICT«TBIAD 
TB2CT=TB2AD 
LKICT = LKIAD 

YOCT = 0 
PRYI = 0 
PRV2 = 0 

CTLKR = 0 
LKOVF=0 
OVLAP= 2 

CTTBI =-COUNT 
OF PIM DATA 

CTTB2 = -COUNT 
OF DIM DATA 

RETURN 

TAKE VALUE 
FROM ADDRESS 

TB2CT 
STORE VALUE IN 
ADDRESS LKICT 

TB2CT»TB2CT 
+ 1 

LKICT*LKICT 
+ 1 

CTLKR* CTLKR +1 

CTLKR= -IS 

CTR = CTTBI 
CTRI sCTTB2 

CTLKR=CTLKR 
+ 100 

RETURN 

CNCLSTR - SUBROUTINE  OF CAM (LISTING STARTS 
ON PAGE H3) 
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(RELOCATABLE 
LOCATION 75) 

0" 
CLEAR 64 BY 34 

WORD BIT PATTERN 
ARRAY 

LET X * 1st VALUE 
FROM ADDRESS AT 

TBICT 

LET Y = 2nd VALUE 
FROM ADDRESS 

AT TBICT 

*SEE LAST PAGE OF  CNCLSTR 

CNCLSTR-2 

202 

0 
OVLAP = OVLAP + 2 

Yl »32 
BITXI = BITS 
12-15 OF X 

TAKE BITS 6-11 
OFX AND SHIFT 

RIGHT. 
LET THIS BE XI. 

XYAD = 

BASE ADDRESS 
OF BIT MATRIX 

+ (Yl 
+ XI 

64) 

SECPT = 

140000, 

B64I6 

SECPT i 

100000, 

ADD BITXI TO 
BASE ADDRESS 
OF   BIT PATTERN 

TABLE I." 
BTPAT = CONTENTS 
OF  THIS ADDRESS 



(RELOCATABLE 
LOCATION 763)1    J 

IOR CONTENTS 
OF XYAO WITH 
BTPAT. STORE 

AT XYAD. 

IOR  CONTENTS 
OF XYAD WITH 
BTPAT. STORE 

AT XYAO 

< 

IOR CONTENTS OF 
XYAD + I WITH 
SECPT . STORE 

AT  XYAD+I 

IOR CONTENTS OF 
XYAD+ 100, WITH 
BTPAT. STORE AT 
XYAD+100,. 

IOR CONTENTS OF 
XYAD+ 101, WITH 

BTPAT.STORE 
AT XYAD+I0I, 

TBICT « TBICT 
+ 2 

CTR *CTR+I 

ADD BITXI TO 
BASE ADDRESS 

OF  BIT PATTERN 
TABLE l.« 

BTPAT = CONTENTS 
OF  THE ADDRESS 

IOR CONTENTS OF 
XYAD +100, WITH 

BTPAT. STORE 
AT  XYAD+ 100, 

TBICT • TBICT 
+ 2 

CTR = CTR + I 

YES 

OVLAP=OVLAP + 2 
Yl = 33 

BITXI =BITS 
12-13 OF X 

TAKE BITS 6-11 
OF  X AND SHIFT 

RIGHT 
LET THIS BE XI 

SEE LAST PAGE OF CNCLSTR 

CNCLSTR-3 
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(RELOCATABLE 
LOCATION 517) 

XYAD* BASE 
ADDRESS OF BIT 

MATRIX 4 
(Yl -84)+XI 

TBICT«TBICT+2 

CTR'CTR+I 

SECPT= 140000s 

YES 

B63I7 

SECPT - 1000008 

ADD  BITXI  TO 
BASE ADDRESS 
OF BIT PATTERN 

TABLE l.» 
BTPAT = CONTENTS 
OF THIS ADDRESS 

IOR CONTENTS OF 
XYAD WITH BTPAT 
STORE WITH XYAD 

IOR CONTENTS OF 
XYAD+I WITH 
SECPT. STORE 

AT XYAD+ I. 

ADD BITXI TO 
BASE ADDRESS 
OF BIT PATTERN 

TABLE  l.» 
BTPAT = CONTENTS 
OF THISADORESS 

IOR CONTENTS OF 
XYAD WITH BTPAT 

STORE AT XYAD. 

TBICTsTBICT+2 

CTR= CTR + I 

U3 

* SEE LAST  PAGE OF CNCLSTR 

CNCLSTR -4 
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(RELOCATABLE 
LOCATION 533) 

COCTI 

TBICT = TBICT 
-OVLAP 

CTR=CTR- 
(OVLAP-2) 

OVLAP=Z 

£> 

CONTI 

PRVYI = Y 
Yl = BITS 11-15 

OF Y 

SAMYI 

BITXI = BITS 
I2-I50F X 

TAKE   BITS 6-II 
OF X AND SHIFT 

RIGHT 
LET THIS BE XI 

XYAO=BASE 
ADDRESS OF BIT 

MATRIX 
+ (YI-64) 

+ XI 

' SEE  LAST PAGE OF CNCLSTR 

ADD BITXI TO 
BASE ADDRESS OF 

BIT   PATTERN 
TABLE I" 

BTPAT = CONTENTS 
OF  THIS ADDRESS 

I OR CONTENTS 
OF XYADWITH 
BTPAT. STORE 

AT   XYAD 

IOR CONTENTS OF 
XYAD + I  WITH 
SECPT   STORE 

AT XYAD+ I 

IOR CONTENTS OF 
XYAD + 1000 WITH 

BTPAT. STORE 
AT XYAD+100,. 

CNCLSTR- 5 
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(RELOCATABLE 
LOCATION 6*4) 

ADD BITXI TO 
BASE   ADDRESS 
OF   BIT PATTERN 

TABLE I .* 

BTPAT: CONTENTS 
OF  THIS ADDRESS 

I OR CONTENTS OF 
XYAD WITH 

BTPAT. STORE 
AT XYAD. 

IOR CONTENTS OF 
XYAD+ 100, WITH 

BTPAT. STORE 
AT XYAD. 

IOR CONTENTS OF 
XYAD+20CU WITH 

BTPAT. STORE 
AT XYAD 

TBICT* TBICT 
+ 2 

CTR=CTR+I 

"SEE LAST PAGE OF  CNCLSTR 

t 
r- 

CNCLSTR -6 
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(RELOCATABLE 
LOCATION 674) 

IOR CONTENTS OF 
XYAD+ 101, WITH 

SECPT. STORE 
ATXYAD + ltfl.. 

IOR CONTENTS OF 
XYAD+200, WITH 

BTPAT. STORE 
AT XYAD + 200, 

IOR CONTENTS OF 
XYAD + 201, WITH 

SECPT.STORE 
AT XYAD + 201,. 

TBICT = TBICT 
+ 2 

CTR= CTR + I 

CTR «CTR+I 

HALT. 
THIS IMPLIES 

ODD /OF WORDS 

LOOP 2 

LET X =   1st VALUE 
FROM ADDRESS AT 

TB2CT 

£ 
LET Y •  2nd VALUE 

FROM ADDRESS 
AT TB2CT 

X2 = X 

OVLAP»OVLAP+2 
Y2»33 

CNCLSTR -7 
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(RELOCATABLE 
LOCATION 313) 0 

CHOCT   | 

YOCT = BITS 7-10 
OF Y 

TB2CT = TB2CT 
-OVLAP 

CTRI = CTRI 

-(OVLAP-2) 
OVLAP = 2 

CTRI • CTRI 
+ I o 

YES 
HALT 

THIS  IMPLIES 
ODD WORD 

COUNT 

CTLKR • CTLKR 
+ 100 

RETURN 

CONT3 

PRVY2 = Y 
Y2MBITS 11-15 

OF Y)+ I 

SAMY2 

X2 = X2+I 
BITX2=BITS 12-15 

OF X2 

TAKE BITS 6-11 
OF  X2 AND SHIFT 

RIGHT. 
LET THIS BE X2 

CNCLSTR-8 
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(RELOCATABLE 
LOCATION S56) 

XYAO = BASE 
ADDRESS OF BIT 

MATRIX 
+ ( Y2  64) 

+ X2 

ADD BITY2 TO 
BASE ADDRESS 

OF  BIT PATTERN 
TABLE 2.»" 

BTPAT2 = 
CONTENTS OF 
THIS ADDRESS 

AND  CONTENTS 
OF   XYAD WITH 

BTPAT2 
LET THIS BE STAR 

PUT X VALUE 

AT ADDRESS LKICT 
PUT Y VALUE 
AT ADDRESS 

LKICT+I 

LKICT: 
CTLKR: 

LKLCT+2 
CTLKR+I 

SEE LAST PAGE OF CNCLSTR 

CTLKR =CTLKR 
+ 100 

RETURN 

LEKDN 

CTLKR = 100 

HALT 
THIS IMPLIES 

AN ODD NUMBER 
OF WORDS 

CNCLSTR - 9 
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(RELOCATABLE 
LOCATION 556) 

ENDX = 9l»t LEAKER 
LIST  X VALUE 

ENDt = 9Ut LEAKER 
LIST Y VALUE 

CTR= -9 
XCT = ADDRESS 
OF 91 it LEAKER 
LIST X VALUE 
YCT=ADDRESS 

OF 91 «t LEAKER 
LIST Y VALUE 

ENDX = ENDX+2 
STORE ENDX AT 
ADDRESS XCT 

STORE ENDY 
AT ADDRESS 

YCT 

XCT = XCT + 2 
YCT:YCT•2 
CTR=CTR+ I 

CNCLSTR-10 
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(RELOCATABLE 
LOCATION 5323) 

(RELOCATABLE 
LOCATION 5423) 

** 

BIT PATTERN TABLE I 

160000 
070000 
034000 
016000 
007000 
0034 00 
0016 00 
000700 
000340 
00016 0 
00007 0 
000034 
000016 
000007 
000003 
000001 

(ALL VALUES ARE 
OCTAL) 

BIT PATTERN TABLE 2 

100000 
040000 
020 000 
010000 
004 000 
002000 
001000 
000400 
000200 
000 100 
000040 
000020 
000010 
000004 
000002 
00000 1 

(ALL VALUES ARE 
OCTAL) 

CNCLSTR-II 
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(RELOCATABLE 
LOCATION t) 

ESTABLISH 
LOCATIONS 0ft I 

FOR INTERRUPTS 
AND SET 

INTERRUPT MASK 

CLEAR MCA 
RECEIVER. READ 
IN MCA RECEIVER 

STATUS B ASSIGN 
MCA ADDRESS 

TO VARIABLES 

FIND OUT NMAX 
ADDRESS-SET 

DATA ADDRESSES 
OF.A,.B,.C,.D,.HA, 

HB,.HC,.HD, .R2, 
.MTRX 

START | 
CLEAR MCA 

RECEIVER.CLEAR 
MCA TRANSMITTER 

SET UP CONSTANT 

VALUES IN 
RECM2 HEADER 

SET UP MCA 

RECEIVE FOR 
RESET HEADER 

FILL2   | 

CALLINPTF 
TO INPUT TO 

FILLING BUFFER 

CALL RCVSVI 
TO SERVICE MCA 

RECEIVE 

6 

SEE LAST PAGE 
OF TRKIN SECTION 
FOR FUTURE FLOW 
OF POLLING LOGIC 
WHICH WILL BE 
ADOED HERE 

J 

TRKIN-FOR DEMONSTRATION (LISTING STARTS 
ON PAGE 129) 
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(RELOCATABLE 
LOCATION 236) 

INTERRUPT 

ENABLE 

2 
CALL INPTF TO 

INPUT TO 
FILLING BUFFER 

INTERRUPT 

ENABLE 

CALL SETM 
TO SET BIT 

MATRIX   FROM 
X AREA 

CALL SQSHF 
TO SQUASH THE 
CONTENTS OF 

AREA F, SET CTRF 

CALL   BUMP TO 
BUMP ALL DATA 

POINTERS a 
COUNTERS 

CTR=CTR t I 

FILLN 
CALL SQSHF 

TO SQUASH THE 
CONTENTS OF 

AREA F , SET CTRF 

CALL BUMP TO 
BUMP ALL DATA 

POINTERS 8 
COUNTERS 

TRKIN-2 
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(RELOCATABLE 
LOCATION 264) 

CALLINPTF 
TO INPUT TO 

FILLING BUFFER 

INTERRUPT 
ENABLE 

CALLCHCKM 
TO COMPARE X8Z 

AREAS TO BIT 
MATRIX AND FIND 

TRACKS 

CALL SETM 
TO SET BIT 

MATRIX FROM 
X AREA 

CALL SETHD 
TO   SET UP 
HEADER TO 

RECM2 (DISPLAY 
RECM 

SET 2nd WORD OF 
RECM2 HEADER 

= TI.COUNTER 
(TICTR) 

G>3 

O 

TRANSMIT RECM2 

HEADER TO 
DISPLAY RECM 

SET AC2 = 
ADDRESS OF I 
CALL TRNSVI TO 

SERVICE MCA 
TRANSMIT 

TR3   I 
TRANSMIT TRACK 

LIST 0FX8Z 
AREA COORDINATE 

PAIRS TO 
DISPLAY RECM 

SET AC2 = 
ADDRESS OF J 

CALL TRNSVI  TO 
SERVICE MCA 

TRANSMIT 

TRKIN- 3 
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(RELOCATABLE 
LOCATION 330) 

TR4 

TRANSMIT Y AREA 
DATA TO 

DISPLAY RECM 

SET AC2: 
ADDRESS OF  K 
CALLTRNSVI TO 

SERVICE MCA 
TRANSMIT 

CALL LSXYZ 
TO PRINT OUT 

X,Z TRACK 
INITIATIONS 
YAREA DATA 

in 

TRKIN-4 
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1 s 
IS 

TAKEPIM MCA 
ADDRESS FROM 
RESET HEADER'S 

2nd WORD 

SET 2nd WORD 
OF READY 

ACKNOWLEDGE 
BLOCK = T I 

MCA ADDRESS 
SET 3rd WORD 

OF READY 
ACKNOWLEDGE 

BLOCK = 4, THE 
T.I TYPE CODE 

TRTJ 
SEND ACCEPTABLE 

READY 
ACKNOWLEDGE TO 

PIM 

SET UP MCA 

RECEIVE FOR 
RESET HEADER 

SET AC2 = 
ADDRESS OF  B 

CALL TRNSVITO 
SERVICE MCA 

TRANSMIT 

CALL RCVSVI 

TO SERVICE MCA 
RECEIVE 

FILL 4 WORDS 
IN CAM 

ACCEPTABLE 
BLOCK (CAMAC) 

WITH WORDS 
6-9 OF RESET 

HEADER 
SET R2MCA, 

ADDRESS OF 
OUTPUT MACHINE 
FROM 12th WORD 

OF RESET HEADER 

END OF 

POLLING 

LOGIC 

TRKIN-5  POLLING LOGIC - TO BE ADDED WHEN THE MCA  TRANSMITTER 

TIME OUT FUNCTION IS RESTORED 
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(RELOCATABLE 
LOCATION 361) 

S 

SET UP 
WORKING 
CAM LIST 

FROM AVAILABLE 
CAM LIST 

I 
FULL - 0 

CMCTR=-4 
(CAM   COUNTER) 

I 
SET CURRENT 

HEADER POINTER 
CURH =  HF 

I 
SET CURRENT 
DATA POINTER 

CURD= . F 

I 
CLEAR MCA 

RECEIVER 
SET UP MCA 
RECEIVE FOR 

CURRENT HEADER 

I 
RETURN 

NPTF - SUBROUTINE   OF   TRKIN (LISTING STARTS 
ON PAGE 136) 
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1^ 

m 

(RELOCATABLE 
LOCATION 413) 

FULL = 0 

1 
* 

W   =   . Z 

.  Z   =   . Y 

. Y = , X 

.X s    F 

. F = . W 

1 
1 

.HW = . HZ 

.H Z = . HY 

. H Y : . HX 

HX = . HF 

.H F : . HW 

1 
i 

CTRZ = CTRY 

CTRY= CTRX 

CTRX:CTRF 

CTRF= 0 

1 

RETURN 

BUMP-SUBROUTINE  OF  TRKIN  (LISTING STARTS 
ON PAGE 137) 
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(RELOCATABLE 
LOCATION 4S3) 

SAVE ALL 
REGISTERS AND 

CARRY BIT 

INTERRUPT 
ACKNOWLEDGE 

IS 
THE  Itt 

CWORDOF CURRENT 
HEADER = -32764 ' 

? 

HALT 

HALT 

READ IN PRESENT 
CONTENTS OF 
MCA RECEIVER 

ADDRESS COUNTER 

RSTIN = I 
RESTORE 

REGISTERS 

READ IN PRESENT 
CONTENTS OF 
MCA RECEIVER 
WORD COUNTER 

RETURN 

READ IN MCA 

RECEIVER 
STATUS 

TNGCM 

SEND NEGATIVE 
ACKNOWLEDGE 

TO CAM 

INTSV- INTERRUPT SERVICE ROUTINE  OF  TRKIN   (LISTING STARTS 
ON PAGE 138) 
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(RELOCATABLE 
LOCATION 5S5) 

SET AC2 = 
ADDRESS OF 0 

CALL TRNSVI TO 
SERVICE MCA 

TRANSMIT 

CLEAR MCA 
RECEIVER.SET UP 
MCA RECEIVE FOR 
CURRENT HEADER 

RESTORE 
REGISTERS 
INTERRUPT 

ENABLE 

RETURN 

CMHIT | 
SET UP MCA 

RECEIVE FOR 
CURRENT  DATA 

BLOCK 

f n} J 
K. J N 

TRDYC 1 
TRANSMIT 

ACCEPTABLE 
READY MESSAGE 

TO CAM 

r         i 
.•DONE FLAGS.    NO 

<  SET ON MCA S—W 
\TRANSMIT/ 

s Y     YES 

9 
< (   Q   ) 

9 
SET AC2« 

ADDRESS OF R 
CALL TRNSVI TO 

SERVICE MCA 
TRANSMIT 

CALLRCVSVI 
TO SERVICE 

MCA RECEIVE 

WORD OF CURRENT; 
DATA.BLOCK-32767 

YES 

HALT 

DELETE THIS 
CAM FROM THE 

WORKING LIST 

CMCTR = CMCTR 

+ I 

INTSV-2 
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(RELOCATABLE 
LOCATION 634) 9 

FULL * 1 
RESTORE 

REGISTERS 

1 
RETURN 

CLEAR MCA 
RECEIVER 
SET UP MCA 
RECEIVE FOR 

CURRENT HEADER 

RESTORE ALL 
REGISTERS 
INTERRUPT 
ENABLE 

• 

I 
RETURN 

NTSV - 3 
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(RELOCATABLE 
LOCATION 674) NZCAM=(B 

CTRCT = ADDRESS 
OF LIST OF 

CAM'S COUNTERS 
SCMCT = ADDRESS 

OF LIST OF 
CAM'S STARTING 

ADDRESSES 

ALCAM=-4 
FCT • STARTING 
ADDRESS OF F 

AREA DATA 
HFCT J STARTING 

ADDRESS OF 
F HEADER AREA 

03 

G> 

SFLPl| 

WDCNT=CONTENTS 
OF (HFCT + 2) 

CTRF = CTRF 
+ WDCNT 

STORE WDCNT 
AT  LOCATION 

CTRCT 

STORE FCT 
AT LOCATION 

SCMCT 

NZCAM=NZCAM 
-I 

CTRCT=CTRCT+I 
SCMCT = SCMCT +1 

G> 

FCT = FCT+ 808 
HFCT = HFCT+64 

ALCAM = ALCAM + I 

•O 

RETURN 

CTRCT = ADDRESS 
OF LIST OF CAM'S 

COUNTERS 
SCMCT = ADDRESS 

OF LIST OF 
CAM'S STARTING 

ADDRESSES 
ACI = 0 

FCT=STARTING 
ADDRESS OF F 

AREA DATA 

|SFLP2l 
5 

SOSHCT=CONTENTS 
OF SCMCT 

CTRS'CONTENTS 
OF CTRCT 

SOSHF-SUBROUTINE  OF  TRKIN ( LISTING STARTS 
ON PAGE 140) 
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(RELOCATABLE 
LOCATION 746) 

TAKE CONTENTS 
OF LOCATION 

SOSHCT 
PUT INTO LOCATION] 

FCT. 

SOSHCT = SOSHCT 
• I 

FCT = FCT + I 
AC I = ACI+ I 
CTRS = CTRS+ I 

CTRCT = CTRCT + I 
SCMCT=SCMCT+ I 
NZCAM = NZCAM+ I 

SOSHF-2 
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(RELOCATABLE 
LOCATION 766) SET THE WORDS 

OF THE RECM2 
HEADER AS 
FOLLOWS: 

CLEAR WORDS 

3 AND 13 

SET WORD 5 
TO#OF LEAKERS 

FROM Id CAM 
INX AREA 

SET WORD 6 
TO #OF LEAKERS 

FROM  1st CAM 
IN Z AREA 

J 
SET WORD 7 

TO#OF LEAKERS 
FROM 2nd CAM 

IN X AREA 

SET WORD 8 
TO#OF LEAKERS 

FROM 2nd CAM 
IN Z AREA 

SET WORD 9 
TO #OF LEAKERS 

FROM 3rd CAM 
IN  XAREA 

SET WORD 10 
TO#OF LEAKERS 

FROM 3rd CAM 
IN Z AREA 

SET WORD II 
TO# OF LEAKERS 

FROM 4 th CAM 
IN X AREA 

SET WORD 12 
TO #OF LEAKERS 

FROM 4th CAM 
IN Z AREA 

SET WORD  13 
AS FOLLOWS 
BITS 0-3 = 
4 th CAM'S X 
AREA   MCA 
ADDRESS 

BITS 4- 7 = 
3rd CAM'S X 
AREA MCA 
ADDRESS 

BITS 8-11 = 
2nd CAM'S X 
AREA MCA 
ADDRESS 

BITS 12-15 = 
Itt CAM'S X 
AREA   MCA 
ADDRESS 

WORD 14 = 
FRAME # FROM 

XDATA 

WORD 13 = 
FRAME#FROM 

Z DATA 

WORDI6=CTRY 
(-WORD COUNT OF 
LEAKERS IN  Y 

AREA) 

RETURN 

SETHD-SUBROUTINE   OF   TRKIN (LISTING STARTS 
ON PAGE 141) 
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(RELOCATABLE 
LOCATION 1055) 

RETURN 

CLEAR BIT 
MATRIX OF 

256x16 WORDS 

0 
XCT=STARTING 

ADDRESS OF 
X AREA DATA 
CTRM=CTRX 

PATLP| 
MTXCT = BASE 
ADDRESS OF 
BIT MATRIX 

LET Y=CONTENTS 
OF LOCATION 

XCT+ I 
SHIFT LEFT 2 

BITS 

MASK OFF LOW 
4 BITS 

ADD TO MTXCT 
LET YAD = THIS 

VALUE 

LET  X = CONTENTS 
OF LOCATION 

XCT 
SHIFT RIGHT 

2 BITS 

BITX= BITS 
12-15 OF X 

ADD BITX TO 
BASE ADDRESS 
OF BIT PATTERN 

TABLE * 
BTPAT=CONTENTS 
OF THIS ADDRESS 

XOFST = BITS 
8-11 OF  X 

SHIFTED RIGHT 
4 BITS 

XYAD = YADt 
XOFST 

IOR CONTENTS 
OF XYAD WITH 
BTPAT STORE 

AT XYAD 

XCT = XCT+2 
CTRM=CTRM+I 

HALT 

CTRM=CTRM+I 

SETM-SUBROUTINE  OF  TRKIN (LISTING STARTS 
ON PAGE 142) 
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(RELOCATABLE 
LOCATION 1201) 

RETURN 

BIT PATTERN TABLE 

I 0/600)8 

0 4 0 0 0 0 

0 2 000 0 

0 10 000 

0 04 00 0 

0 0 2 000 

00 I 000 

0 00 400 

000200 

0 0 0 100 

0 0 0 040 

0 00 02 0 

0 00 0 I 0 

0 00 004 

0 0 0 002 

0 0 0 00 I 

SETM- 2 
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(RELOCATABLE 
LOCATION 12(13) 

<=> 

0. 

TICTRrJt 

R2CT = STARTING 
ADDRESS OF 

TRACK COORDINATE 
LIST 

XCT = STARTING 
ADDRESS  OF 
XAREA DATA 
MCTRI = CTRX 

SRCHX 

MCTR2=CTRZ 
ZCT = STARTING 
ADDRESS OF 
Z  AREA DATA 

SRCHZ 1 

Y(X) = CONTENTS 

OF (XCT + I) 

RETURN 

RETURN 

RETURN 

Y(Z)=CONTENTS 

OF (ZCT + I) 

SUMY = Y(X) + 
Y(Z),   SHIFTED 

LEFT I BIT 

MTXCT =BITS 
4-11 OF SUMY 

+ BASE ADDRESS 
OF BIT MATRIX 

X(X) = CONTENTS 
OF XCT 

X(Z) = CONTENTS 

OF ZCT 

SUMX= X(X)* 

X (Z).SHIFTED 

RIGHT 3 BITS 

BITX= BITS 

12-15 OF SUMX 

CHCKM- SUBROUTINE OF  TRKIN  (LISTING STARTS 
ON PAGE 144) 
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(RELOCATABLE 
LOCATION 1262) 

ADD BITX TO 
BASE ADDRESS 

OF BIT  PATTERN 
TABLE* 

BTPAT= CONTENTS 
OF THIS ADDRESS 

© 
TICTR = TICTR-4 

R2CT=R2CT + 4 

XOFST=BITS 
8-11 OF SUMX 

SHIFTED RIGHT 
4 TIMES 

XYAD = MTXCT 
*XOFST 

RETURN 

HALT 

AND CONTENTS 
OF XYADWITH 

BTPAT LET 
THIS BE TRACK 

INCRZ 
ZCT = ZCT+ 2 

MCTR2 = MCTR2 
* I 

HALT, 
THIS INDICATES 

AN ODD COUNTER 

TAKE CONTENTS 
OF   XCT AND 
XCT + I AND 
STORE   AT 
R2CT  AND 
R2CT +  I 

MCTR2 = MCTR2 

+ I 

TAKE CONTENTS 
OF   ZCT AND 
ZCT + I  AND 

STORE AT R2CT+2 
AND R2CT+3 

*SEE LAST PAGE OF  SETM 

CHCKM-2 
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(RELOCATABLE 
LOCATION 1340) 

XCT = XCT + 2 
MCTR I = MCTR I 

+ I 

HALT 
THIS INDICATES 

AN ODD COUNTER 

MCTR I = MCTRI 
+ I 

RETURN 

: 

CHCKM-3 

229 



(RELOCATABLE 
LOCATION II) CLEAR 

TELETYPE 
OUTPUT 

PRINT OUT 
MESSAGE 

'NOT I OR Y DATA' 

RETURN 

HAVDT | 
R2CT=STARTING 

ADDRESS OF 

TRACK COORDINATE 
DATA POINTS 

YCT = STARTING 
ADDRESS OF Y 

AREA DATA 

ENDXZ = 0 

ENOY = 0 

XZCTR=TICTR 

ENDY = I 

YCTR = CTRY 

PRINT OUT THE 
HEADER LINE 

LSXYZ- SUBROUTINE   OF   TRKIN  (LISTING STARTS 
ON PAGE  149) 
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(RELOCATABLE 
LOCATION 67)    (   LL 

PCTR =- 4 

03 
PLQP2 

CONVERT CONTENTS 
OF R2CT a STORE 

IN PRINT LINE 

R2CT=R2CTtI 
PCTR=PCTR* I 

RETURN 

XZCTR=0 
ENDXZ= I 

XZCTR=XZCTR 
+ 4 

YOUT 
CONVERT CONTENTS 

OF YCT AND 
YCT + I   AND 

STORE IN PRINT 
LINE 

YCT = YCT* 2 
YCTR =YCTR+I 

HALT 

LSXYZ-2 

231 



(RELOCATABLE 
LOCATION 144) (  QQ 

HALT 
INDICATES ODD 
WORD COUNT 

YCTR = YCTR + I 

ENDY = I 

OUTPUT 
CONTENTS 

OF PRINT  LINE 

© 
CONVERT CONTENTS 

OF YCT AND 
YCT+1 AND STORE 

IN PRINT LINE, 
WHERE X & Z 

VALUES   ARE 0 

YCT = YCT + 2 
YCTR = YCTR • I 

YCTR = YCTR • I 

ENDY = I 

HALT 
INDICATES ODD 

WORD COUNT 

*>$r      is    \ NO 
^<^     ENDY = 0         . RETURN 

?         / 

o YES 
<T> 
if) 

10 
•cr ( RR ) 
<i " 

OUTPUT 
CONTENTS OF 

PRINT LINE 

LSXYZ-3 
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< 

(RELOCATABLE 
LOCATION 223) f MM 

PCTR=-4 

PL0P4 

CONVERT CONTENTS 
0FR2CT8ST0RE 

IN  PRINT LINE 

X 
R2CT 

PCTR 

=R2CT+1 

=PCTR+1 

XZCTR=0 

ENDXZ= I 

SONVERT CONTENTS 

OF PRINT LINE 

LSXYZ-4 
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(RELOCATABLE 
LOCATION 0) CLEAR MCA 

RECEIVE 
READ IN MCA 

RECEIVER STATUS 
ft ASSIGN MCA 
ADDRESS TO 
VARIABLES 

FIND OUT NMAX 
ADDRESS- SET 
DATA ADRESSES 

OF PIM DATA, 
CAM3'S LEAKER 

LIST,CAM4'S 
LEAKER  LIST, 

CAM5'S LEAKER 
LIST,CAM6'S 
LEAKER LIST, 

DISPLAY LEAKER 
LIST .TRACK 

INITIATION DATA 
LIST, 8 Y 

AREA'S DATA 
LIST 

CLEAR  HEADER, 
MINIHEADER 
AND COUNT 
VARIABLES 

CLEAR 13,058 
WORDS OF DATA 

STORAGE 

CLEAR DISPLAY 
CLEAR MCA 

RECEIVE 

HORD i 0 
FIRST =0 

NEWPM = 0 

XAREA = <t 
ZAREA i 0 
EXPTI * 0 

G> 

SET UP MCA 
RECEIVE FOR 

HEADER 

KEYSlj 

READ KEYS 

DLCTR =-(KEYS 
2-8), SHIFTED 

RIGHT 

LLCTR=-(KEYS 
9-15) 

EVEN=0 

DISPLAY RECM-FOR  DEMONSTRATION (LISTING STARTS 
ON PAGE 158) 
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(RELOCATABLE 
LOCATION 220) [    D 

SET CONTENTS 
OF DATCT = 0 

FIRST M.PIM 
WORD COUNT: | 

CTR = PIM WORD 
COUNT H-2 

DDCNT = CTR 
DATCT, PIMDT = 

STARTING 
ADDRESS OF 

PIM  DATA 

COMPI   | 
X  =BITS 6-I40F 
CONTENTS OF 

PIMDT,SHIFTED 
RIGHT I BIT* 

Y = BITS 6-14OF 
CONTENTS OF 

(PIMDT + 1) 
SHIFTED RIGHT 

I BIT « 

ZPIM 
DDCNT = -I 

DATCT = STARTING 
ADDRESS OF 

PIM DATA 

SWAP   HALVES 
OF Y 

ADD TO  X 
STORE THIS AT 
LOCATION DATCT 

ANOTHER RIGHT SHIFT  IS NECESSARY 
WHEN USING FULL  SCALE  DATA 

DISPLAY  RECM-2 
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(RELOCATABLE 
LOCATION 274) 

PIMDT = PIMDT*2 
DATCT = DATCT + I 

CTR = CTR+ I 

READ IN PRESENT 
CONTENTS OF MCA 

RECEIVER 
ADDRESS COUNTER 

FIRST= | 

03 
READ IN PRESENT 

INTENTS OF MCA 
RECEIVER WORD 

COUNTER 

DSPLAJ 
STTUP   TO 

DISPLAY DDCNT 
WORDS FROM PIM 

DATA LIST 

READ IN MCA 
RECEIVER STATUS 

SETUP TO 
DISPLAY  I ZERO 

WORD 

o 

10 

HALT 

HALT 

DISPLAY RECM- 3 
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(RELOCATABLE 
LOCATION 341) 

LET HDCT* 
ADDRESS OF 
HEADER BLOCK 

SET UP RECEIVE 
FOR DATA FROM 

T.I. 

HORD = l 

SETCM   1 
SET UP MINI 

HEAOER FOR THE 
APPROPRIATE CAM 

IS 
THIS HEADER 

£FROM THE TRACK 
INITIATION 
MACHINE 

T YES 

STORE 16th WORD 
OF HEADER IN 
APPROPRIATE 

CAM'S COUNTER 

EXPTI= I 
SET UP MINI 

HEADER FOR T.I 

SET UP RECEIVE 
FOR DATA INTO 

THE APPROPRIATE 
CAM'S DATA BLOCK 

trCT=#OF Y AREA 
WORDS TO COME 

TICT=#OF TRACK| 
INITIATION WORDS 

TO COME 

o 

DISPLAY  RECM-4 
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(RELOCATABLE 
LOCATION 467) 

SETPM 

SET UP MINI 
HEADER FOR THE 

PIM 

FIRST -t 

NEWPM=I 

HORD• 1 

<•  
1 

/IS^\ 
^/DONE FLAGS. 

C      SFT CM Ur.A      5 
NO 

tRECEI\ 

YES 

SETUP MCA 
RECEIVE FOR 

PIM DATA 

LET HDCT= 
ADDRESS OF 
DATA BLOCK 

DISPLAY  RECM-5 
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(RELOCATABLE 
LOCATION 337) f    x 

EXPTI=0 

SET UP MCA 
RECEIVE FOR 
Y AREA DATA 

HORD= I 

LISNH 

CLEAR MCA 
RECEIVE 

SET UP MCA 

RECEIVE FOR 

HEADER 

NEWPM=0 

XLCTR:XLCTR 
* I 

XAREA=0 

DISPLAY RECM-6 
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(RELOCATABLE 
LOCATION 601) (   BB 

ZLCTR = ZLCTR 
+ I 

ZAREA=0 

TRIND = 0 

DISPLAY  RECM-7 
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(RELOCATABLE 
LOCATION 624) 

o 

READ KEYS 

NO 

DLCTR = -(KEYS 
2-8),SHIFTED 

RIGHT 

LLCTR= -(KEYS 
9-15) 

EVEN = I 

LLCNT;0 
LKCT = STARTING 

ADDRESS OF 
DISPLAY LEAKER 

LIST. 

CAMCT = STARTING 
ADDRESS OF 

CAM3'S LEAKER 
LIST. 

CALL MERGL 
TO MERGE X,Y 

PAIRS FOR 
DISPLAY 

CAMCT= STARTING 
ADDRESS OF 

CAM4'S LEAKER 
LIST 

YES 

CALL MERGL 
TO MERGE  X,Y 

PAIRS FOR 

DISPLAY 

CAMCT = STARTING 
ADDRESS  OF 

CAM5'S LEAKER 
LIST. 

DISPLAY   RECM-8 
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(RELOCATABLE 
LOCATION 666)   I 

O- 

CALL MERGL TO 
MERGE X,Y, 
PAIRS FOR 

DISPLAY 

TLOOP 

TRIND = I 

CAMCT= STARTING 
ADDRESS OF 

CAM6'S LEAKER 
LIST 

CALL MERGL 
TO MERGE X,Y 

PAIRS  FOR 
DISPLAY 

NO 

XAREA:I 
XLCTR»-5H 

SET UP TO 
DISPLAY I 
ZERO WORD 

NO 

ZAREA=I 

ZLCTR=-50 

XLOOP| 

LET TRKCT = 
STARTING ADDRESS 

OF TRACK 
INITIATION DATA 

BLOCK ( Itt 
X AREA WORD) 

O 

SET UP 
DISPLAY LLCNT 

WORDS  FROM 
DISPLAY LEAKER 

LIST. 

DISPLAY  RECM-9 
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(RELOCATABLE 
LOCATION 763) 

LKCT = STARTING 
ADDRESS OF 

DISPLAY LEAKER 
LIST. 

SET UP TO 
DISPLAY I 

ZERO  WORD 

CALL MRGTI 
TO X,Y PAIRS 

OF EITHER X OR 
2 AREA DATA 
FOR  DISPLAY 

SET  UP TO 
DISPLAY  XZCT 

4 OF WORDS FROM 
DISPLAY LEAK LIST 

6 

1 

DISPLAY   RECM - 10 
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(RELOCATABLE 
LOCATION TtS); 

IS 
'CAM'S COUNTER^ 

EVEN 
9 

YES 

CTR = CAMS 
COUNTER ~-Z 

LLCNTs 

LLCNT + CTR 

COMP2 

X=BITS  6-14 
OF CONTENTS OF 
CAMCT, SHIFTED 

RIGHT I  BIT — 

Y = BITS 6-14 
OF CONTENTS OF 

( CAMCT+I) 
SHIFTED RIGHT 

I BIT** 

SWAP HALVES 
OF Y 

ADD TO X 
STORE THIS IN 

LOCATION    LKCT 

CAMCT' CAMCT 
+2 

LKCT= LKCT+ I 
CTR = CTR+ I 

HALT 

** ANOTHER RIGHT SHIFT IS NECESSARY 
WHEN  USING   FULL  SCALE DATA 

MERGL-SUBROUTINE OF DISPLAY RECM (LISTING STARTS 
ON PAGE 168) 
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(RELOCATABLE 
LOCATION I002> 

S IS 
CAMS COUNTER^ 

EVEN 
? 

HALT 

10 

CTR,XZCT= 
CAM'S COUNTER 

r4 

SQWSHI 

X = BITS 6-14 
OF CONTENTS OF 
TRKCT.SHIFTED 
RIGHT I BIT««« 

Y=BITS 6-14 
OF CONTENTS OF 

( TRKCT + I) 
SHIFTED RIGHT 

I  BIT«»« 

SWAP HALVES 
OF Y 

ADD TO X 
STORE THIS IN 
LOCATION LKCT 

TRKCT= TRKCT 
+ 2 

LKCT= LKCT +1 
CTR = CTR+ I 

ANOTHER RIGHT SHIFT   IS  NECESSARY 
WHEN USING   FULL   SCALE   DATA 

MRGTI-SUBROUTINE  OF DISPLAY   RECM  (LISTING STARTS 
ON PAGE 169) 
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APPENDIX III 

CONTPOL, DATA, AND PROGRAM BLOCK DESCRIPTIONS 

A. Standard header block of 16 words 

Word 1 = 32764., the header code 

TJord 2 = MCA address of sending computer, or  -1 If this is 

reset header.  (See description of future reset header) 

Word 3 = Negative word count of data block or program which 

follows 

Word 4 = 0 if data block follows 

1 if program follows 

Word 5 = 0 if data block follows, or the relative offset to 

entry point if program follows 

Word 6 = Frame # 

Word 7 = Scan * (currently the same as frame #) 

Word 8 = Quadrant indicator 

Word 9 = Disk Address Pointer for disk control block (currently 

unused) 

Word 10-16 = unused 

B. Reset header block of 16 words, to be used when pollinp logic 

is added to all programs.  This logic will be added when the 

transmitter time out function is restored. 

Word 1 = 32764., the header code 

Word 2 = MCA address of the PIM, which is the only program to 

send reset headers 
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Word 3 = 0 if this is a polling reset header 

1 if this is an assignment reset header 

Note:  If this is a polling header, the receiving 

machine will return a ready acknowledge block 

to the PIM indicating the MCA address and the 

function of this machine.  If this is an 

assignment header, it will contain MCA add- 

resses of the other machines in the system. 

Word 4 =-1 

Word 5 = DIM MCA address, if this is an assignment reset header 

Word 6 = CAM1 MCA address, if this is an assignment reset header 

Word 7 = CAM2 MCA address,   if this is an assignment reset header 

Word 8 = CAM3 MCA address, if this is an assignment reset header 

Word 9 = CAM4 MCA address, if this is an assignment reset header 

Word 10 = PvECMl MCA address, if this is an assignment reset 

header.  Currently RECH1 = display RECK. 

Word 11 = TRKIN MCA address, if this is an assignment reset header 

Word 12 = RECM2 MCA address, if this is an assignment reset header 

Currently RECM2 = display RECM 

Words 13-16 - unused 

C. Header block of 16 words, sent from CAMs to TPKIN and display RECM 

Word 1 = 32764., the header code 
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Word 2 = MCA address of the sending CAM 

Word 3 = Negative word count of leaker list 

Word 4 = unused 

Word 5 = Negative word count of PI** data block used in this 

cancellation 

Word 6 = Frame |» of PIM 

Word 7 = Scan /• of PIM (currently the same as frame *) 

Word 8 = unused 

Word 9 = Negative word count of PIM data block used in this 

cancellation 

Word 10 = Frame /'of DIM 

Word 11 = Scan // of DIM (currently the same as frame #) 

Word 12 = Disk Address Pointer of DIM (currently unused) 

Words 13-16 = unused 

D. Header block of 16 words, sent from TPKIN to display !TECM 

Word 1 = 32764., the header code 

Word 2 = MCA address of sending computer 

Word 3 = Negative word count of track data which follows 

Word 4=0 because data block follows 

Word 5 = Negative # of leakers from 1st CAM in relative frame 1 

Word 6 = Negative // of leakers from 1st CAM in relative frame 3 

Word 7 = Negative # of leakers from 2nd CAM in relative frame 1 

Word 8 = Negative # of leakers from 2nd CAM in relative frame 3 

Word 9 = Negative # of leakers from 3rd CAM in relative frame 1 
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Word 10 = Negative # of leakers from 3rd CAM in relative frame 3 

Word 11 = Negative # of leakers from 4th CAM in relative frame 1 

Word 12 = Negative # of leakers from 4th CAM in relative frame 3 

Word 13 = MCA addresses, indicating order that CAMs' data blocks 

are in relative frame 1 

Bits 0-3 = 4th CAM's MCA address 

Bits 4-7 = 3rd CAM's MCA address 

Bits 8-11 = 2nd CAM's MCA address 

Bits 12-15 = 1st CAM's MCA address 

Word 14 = Frame # of relative frame 1 data 

Word 15 = Frame /' of relative frame 3 data 

Word 16 = Negative word count of # of leakers from 4 CAMs of 

relative frame 2 data.  This data block will follow 

the track data block. 

E. Mini header block of 4 words, used by display REC>1 for identifi- 

cation of current PIM data 

Word 1 = Frame // from PIM header 

Word 2  = Scan # from PIM header 

Words 3-4 = unused 

F. Mini header block of 4 words, used by display RECM for identification 

of current CAM data.  The 4 CAM mini headers describe the 4 CAMs. 

Word 1 = Frame # of PIM data used to generate the current leaker 

list 
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Word 2 = Scan /' of PIM data 

Word 3 = Frame # of Dm data used to generate the current 

leaker list 

Word 4 = Scan fi  of DIM data 

G. **ini header block of 4 words, used by display RECM for identifi- 

cation of current TFKIN data 

Word 1 = Frame V  of relative frame 1 data 

Word 2 = Frame # of relative frame 3 data 

Word 3 = Negative word count of relative frame 2 data which 

follows track data 

H.  Ready acknowledge block of 5 words 

Word 1 = 32765., the ready code 

Word 2 = MCA address of sending computer 

Word 3 = Function type of sending computer. This code is used 

by the PIM to assign MCA addresses to the proper word 

in its reset assignment header. 

1 = DIM function 

2 = CAM function 

3 = Display EECM function 

4 = TRKIN function 

Word 4 = 0 if header block just received was acceptable.1 if 

header block just received was unacceptable 

Word 5 = unused 
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I.  Data or Program Blocks 

Word 1 = 32767., if data block 

32766., if program 

Word 2 on = Data or program 
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