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1. INTRODUCTION

The Input Expansion Unit is a self-powered, multi-channel digital data
buffer designed to expand input capability through the Input Interface Unit (HU)
of the Electronic Scene Generator (ESG), an array of visual simulation hard-
ware delivered under Contracts NAS 9-1375 and NAS 9-3916. This report
describes the Input Expansion Unit (IEU) and modifications made to the operating
software of the ESG R 520 computer in order to adapt the ESG for use with the
IEU. Also described herein are certain other modifications made to the oper-
ating software at the time of IEU installation.
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2. INPUT EXPANSION UNIT

2.1 GENERAL

When the EEU is connected into the ESG, the IEU accepts blocks of data
from four digital source computers and outputs all the collected data to the IIU
through the IIU input port previously assigned to the DDP-24 computer. This
change is pictured in Figure 2-1. The IEU serves ito allow each of the four
source computers to input blocks of data under its own control, and asynchro-
nously with respect to the other source computers and the ESG frame rate.
At the interface to the IIU, the IEU simulates the DDP-24 previously connected
to the IIU. The IEU is designed to be completely compatible with IIU and
source computer interface electronics, and the IEU may be removed from the
ESG, by interchanging appropriate cable connections, whenever it is desirable
to return to the old configuration.

' I

Each source computer provides 16 24-bit words in a block transfer. The
format of the block is given in Table 2-1. Each source computer is guaranteed
immediate response by the IEU to a service request if the block transfer rate
does not exceed 500 Hz. It should be noted that an interrupt is not used here
in any of the source computer interfaces.

Each source computer can provide either of two kinds of positional data,
incremental (single-word) or absolute (double-word). The IEU provides the
capability to accumulate incremental data from any source computer, under
control of a bit in the digital control word shown in Figure 2-2, in the event
that the block transfer rate of a given source computer is higher than the ESG
frame rate.

2-1
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TABLE 2-1

DIGITAL DATA LOCATION ASSIGNMENT IN IIU

DATA

CONTROL WORD
XU
XL, AX
YU
YL, AY
ZU
ZL, AZ
SIN ^
cos t
SIN e
cos e
SIN$
cos <t>
SPARE
SPARE

C.W. /SPARE

IIU OCTAL LOCATIONS

R440

400
401
402
403
404
405
406
407
410
411
412
413
4 14
415

: 416
417

DDP-24

420
421
422
423
424
425 :
426
427 !

430
• 431

432
433
434 !
435 . ' " •
436
437

R520

440
441
442
443
444
445
446
447
450
451
452
453
454
455
456
457

SIGMA 5

460
461
462
463
464
465
466
467
470
471
472
473 .
474
475
476
477

DIGITAL CONTROL WORD:

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

INCREMENTAL
DATA MODE BIT

SYS1
1C BIT

ASSIGNED IN R440
AND R520; OTHERWISE
UNUSED

SYS3
1C BIT

SYS2
1C BIT

ALL DIGITAL SOURCE COMPUTERS:

WORD 1, BIT 17 - "1" = INCREMENTAL DATA MODE
BIT 23 - "1" = SYS1 INITIALIZE
BIT 22 - "1" = SYS2 INITIALIZE
BIT 21 - "1" = SYS3 INITIALIZE

Figure 2-2. Digital Control Word

2-3



The IEU is interruptable by the IIU, in the same sense that the DDP-24 is
in the old configuration. Once interrupted, the IEU will provide to the IIU,
on completion of the current IEU internal operation, a 64-word data block
(see Table 2-1) consisting of the most recently received and processed data
from each of the source computers. Whenever incremental positional data is
sent to the IIU, the corresponding locations of the IEU output buffer memory
are cleared so that the nu will not continue to receive non-zero increments
on successive transfers and also in order that later accumulation of incremental
data in the IEU will begin with zero in the output buffer, where accumulation is
performed.

2.2 ORGANIZATION

The IEU is organized into two sections corresponding physically to the two
circuit boards on which all digital hardware is mounted (see Figure 2-3).

The first section consists of four input channels associated with the four
digital source computers. Each input channel contains an interface controller,
designed to operate specifically with the source computer assigned to the chan-
nel, and an input buffer memory, which stores incoming data temporarily.

The second section consists of an output buffer memory and two interactive
controllers, one for transferring data from any input buffer to the corresponding
section of the output buffer and the other for interfacing with the IIU. Also in-
cluded in this section is the logic necessary for performing accumulation of
incremental data and the clearing of corresponding locations of the output buffer
when incremental data is shipped to the IIU.

2.3 OPERATION

(Refer to Figures 2-3, 2-4, and 2-5 and to G. E. Drawings SK56157-E125-9
andSK56157-E125-10.)

2.3.1 General Operation ;

Each of the four digital source computer interface controllers operates
independently of the others, inputting a data block each time the source computer
requires service. The data is collected temporarily in the Input Buffer Memory.
When a particular block transfer is complete an indicator known as the Data
Ready Flag is set to alert the Internal Transfer Controller that the corresponding
input buffer contains new data requiring processing.

Within two milliseconds, the Internal Transfer Controller will recog-
nize a Data Ready Flag set by any input interface controller and transfer the
input buffer data into a section of the output buffer, performing the accumula-
tion of any incremental positional data in the process. The Data Ready Flags
are inspected by a commutator mechanism which circulates continuously except
when the IIU interface is active or when an internal transfer is progressing.

2-4
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Ill)
INTERFACE
CONTROL
LOGIC

ADDRESS DECODE INHIBIT
ACCUMULATE ENABLE

ADDRESS DECODE INHIBIT
MEMORY CLEAR ENABLE

INCREMENTAL MODE BIT 17
(FOR MEMORY CLEAR ENABLE)

COUNTER RESET
COUNTER CLOCK
READ/WRITE
END OF BLOCK COUNT
TOP OF MEMORY
END OF MEMORY COUNT

1DRESS DECODE
.ABLE

ADDRESSING AND
READ/WRITE
CONTROL

1-OUT-OF.4
STACK SELECT

LEVEL
CONVERSION

5R fiTFA OUTPUT)

LATCH CLOCKS

INTERRPUT(INT)

TRANSFER ENABLE (FIOI

DATA READY (FRBI)

DATA RECEIVED (FNW)

> TO IIU

DATA OUT

Figure 2-5. Board #2 - Functional Description
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The Internal Transfer Controller continues to process Data Ready
Flags until an interrupt is received from the IIU. Upon receipt of the interrupt,
a current internal transfer will continue to completion but then no new internal
transfers will be allowed to begin. As soon as the current internal transfer,
if any, is complete, the IIU interrupt is accepted and interface with IIU begun.
Sixty-four 24-bit words are transferred to the IIU, one source computer block
at a time. As each digital control word is output to the nu, the incremental
mode bit is checked. If the positional data of the given block is incremental,
then later, as the positional data is sent to the IIU, the corresponding Output
Buffer Memory locations are cleared. Upon completion of the IIU interface,
commutator scanning resumes.

It should be noted that data accumulation and memory clearing in the
output buffer, as well as all other memory input, are performed by placing old
data or all zeros in the Data Latch and controlling the output of the Data Selector
(see Figure 2-3) just before the memory is written8 into. A summary of the
inputs to the adder for the various control conditions is given in Table 2-2.
It should also be noted that zeros are effectively loaded into the latch by dis-
abling address decoding which drives the memory address lines, thus forcing
a constant (all 1's) onto the memory output lines (the latch is also used to
invert the I's-complement of the data which appears on the memory output
lines - see Figure 2-5).

TABLE 2-2

ADDER INPUTS FOR DATA TRANSFERS TO/FROM OUTPUT
BUFFER MEMORY

Operating Condition

Input, absolute data

Input, incremental data

Output, absolute data

Output, incremental
data

Data Selector
Output

Contents of selected
input buffer memory
location

Contents of selected
input buffer memory
location

All zeros

All zeros

Latch Output

All zeros

Old contents of
output buffer
memory location

Old contents of
output buffer
memory location

All zeros

2-9



2.3.2 Detailed Operation

2.3.2.1 Board # 1 Logic

(Refer to Figure 2-4.)

Each of the input channels to the nu operates in essentially the
same manner with .respect to source computer interfacing and identically with
respect to internal transfers. For purposes of discussion, the input channels
can be treated by describing essential features common to all of them, and
then pointing out specific differences when necessary. The details of source
computer interface requirements may be found in Sec. 2. 4, and in Sec. 3.1.4 of
Instruction Manual for Modifications to Interim Visual Spacef light Simulator,
Vol. I. (Note that the interrupt signals (GINT, INT) are not used with the IEU.)

Three of the four source computer interfaces (R440, DDP-24,
and R520) are sell-defining in the sense that beginning- and end-of-transfer
indications are provided in some form in each of the interfaces. These in-
dications may be used to generate a reset pulse to the address counter asso-

\s , ciated with the Input Buffer Memory at the beginning of a block transfer, to
insure that the first word sent by the source computer is stored in the first
location of memory, and so on. These signals may also be used to set the
Data Ready Flag at the end of a block transfer. The Sigma 5, however, pro-
vides only one signal, in the form of a series of data ready pulses, and must
be handled somewhat differently.

Each Interface Controller contains an External Transfer Enabled
flip-flop and a shift register for generating timing signals. When the first
data ready pulse is received from a source computer, a memory address
counter reset pulse is generated and then the External Transfer Enabled flip-
flop is set. At the same time a reclocked version of the data ready pulse
,starts down the shift register, generating a write pulse to the memory and
then a count pulse to the address counter. Some time later, a data received
pulse is issued back to the source computer (for R440, DDP-24, and R520
interfaces). As soon as each source computer loads its output register with
the next data word, another data ready pulse is issued to the IEU, and the
process continues.

The three source computers with self-defining interfaces each
provide an end-of-transfer indication on the transmission of the last word.
As soon as the last address counter count pulse is generated, the External
Transfer Enabled flip-flop is reset and the Data Ready Flag set. It should

V / be noted that all of the interface controllers are designed such that, if any of
the source computers attempts to transmit another block of data before the
Data Ready Flag is recognized by the internal transfer controller and old data
transferred from the input to output buffer, the source computer will be forced
to wait. Henc«, if the 500 Hz block rate is exceeded, the source computer
may have to wait occassionally, but the interface will remain operative.

2-10



Since the Sigma 5 provides no end-of-transfer indication, a
count-of-15 from the memory address counter is used to indicate end-of-
transfer. Hence the Sigma 5 must always send sixteen data words per block
for proper IEU operation (the first three source computers may actually send
less than sixteen words, if desired). The count-of-15 is used to reset the
External Transfer Enabled flip-flop and to set the Data Ready Flag.

i
The Sigma 5 Interface Controller also contains a delayed pulse

generator, which is enabled when the External Transfer Enabled flip-flop is
set. The pulse generator issues a reset pulse to the External Transfer
Enabled flip-flop, if the flip-flop remains set for more than about two milli-
seconds. This feature provides start-up initialization and serves as a watch-
dog timer to insure that the memory address counter receives a reset pulse
properly at the beginning of each block transfer.

2.3.2.2 Board #2 Logic
* • '

(Refer to Figure 2-5.)
• I '

The Commutator and Data Ready Flag Sense and Select logic j.
together scan the Data Ready Flags in the order suggested by the physical •
arrangement of the input channels on Board #1, i.e. R440, DDP-24, R520,
Sigma 5. This scanning continues as long as no internal or IIU transfer is
begun. When a set Data Ready Flag is encountered, the Commutator is locked
and the Internal Transfer Enabled flip-flop associated with the Data Ready
Flag is set. The output of this flip-flop is sent back to Board #.1 to gate in-
ternal transfer control signals into the memory addressing logic of the cor-
responding input buffer and to lock the memory in the read mode. At this
time a general Internal Transfer Enabled signal (ITE) is also generated. ITE
is used to start an internal transfer, to lock out an eminent IIU service request
until the internal transfer is complete, and to enable data selector output,
which exhibits the output of the input buffer memory selected by the commu-
tator code.

An internal transfer begins with a reset pulse to the Input Buffer
Memory address counter selected by recognition of the set Data Ready Flag.
A preset pulse is also sent to the Output Buffer Memory address counter, which
resets to "0" in the lower four bits and sets to the commutator code in the
upper two bits, thus beginning at the location the first word in the data block
associated with the Input Buffer Memory selected for internal transfer. At
the same time these reset and preset pulses are issued, the digital control word
of the data block to be transferred appears at the output of the Data Selector.
Bit 17, the incremental mode bit, is used to set a flip-flop which remembers
the type of data to be encountered when the positional data is being transferred
from input to output buffer. At this time also, the Data Latch is effectively
loaded with zeros, so that the digital control word will be copied at the adder
output and passed on to the input of the Output Buffer Memory.

2-11



The write cycle associated with each internal transfer is charac-
terized by four separate operations: (1) the setup of the correct inputs to the
parallel adder, as given in Table 2-2, (2) the settling of data at the input to
the Output Buffer Memory, (3) the writing of settled data into the memory,
and (4) the incrementing of Input and Output Buffer i 'smory address counters.
The timing pulses for carrying out this set of operaticnn repeatedly are ob-
tained by decoding and reclocking the states of a -nodule-4 counter whose
operation is enabled by the ITE signal. During pk.tse (1), the Data Latch must
be loaded with old Output Buffer Memory data or zeros d> pending on whether
data input to the memory is incremental or non-incremental. As mentioned
before, the data presented to the latch is controlled by enabling or disabling
address decoding logic which drives the memory.

The first write cycle begins with the issue of the reset and preset
pulses mentioned above. Fifteen full write cycles are carried out. During
transfer of words 2-7, single-word data accumulation is performed, depending
on the setting of the accumulate enable flip-flop, which remembers positional
data type. On the sixteenth write cycle, an end-of-block indication (all 1's in
the four low order bits of the Output Buffer Memory address counter) is logi-
cally ANDed with the sixteenth write pulse to provide a signal, (EOCAW) for
ending the internal transfer. During EOCAW, the originally recognized Data
Ready Flag is reset. On the trailing edge of EOCAW the commutator is in-
cremented and the Internal Transfer Enabled flip-flop, associated with the
previously recognized Data Ready Flag, is reset. The resetting of this flip-
flop disables the general Internal Transfer Enabled signal and again permits
recognition of an IIU interrupt by the Com mutate and Data Ready Flag Sense
Enable logic.

A sample timing diagram for several internal transfers is given
in Figure 2-6.

Interface with the IIU begins as soon as an interrupt is received
and ITE goes false. Note that ITE false disables Data Selector output. When
the interrupt is accepted, the IIU (interface) Enabled flip-flop (IIUE) is set.
This action generates an initial reset pulse to the Output Buffer Memory ad-
dress counter, loads the Data Latch with the first block digital control word,
and sets the memory clear enable flip-flop if the incremental mode bit in the
control word is set. Then the data ready pulse to the nu (FRBI-HU) is gen-
erated, and the transfer enabled signal (FIO-IIU) goes true.

Sometime later the IIU answers with a data received pulse (FNW-
IIU). At this time the contents of the latch are written into the Output Buffer
Memory location currently addressed. Then the memory address counter is
incremented and the latch loaded with new data, zero if the data is incremental
and old data if the data is non-incremental as dictated by the setting of the
memory clear enable flip-flop and by which word within a sixteen word block
is being processed. The IIU is sent another data ready pulse and the process
continues.

2-12
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Note that, as each digital control word (word 1, 17, 33, or 49)
is encountered, the memory clear enable flip-flop must be set again to proper-
ly reflect the setting of the incremental mode bit associated with each 16-word
block.

The transfer enabled signal (FIO-IIU) terminates with the last
data ready pulse to the nu. The IIUE flip-flop is reset on the last write pulse
to the Output Buffer Memory, thus ending interface with the IIU and freeing
up the Commutator to resume scanning, if a Data Ready Flag matching the
halted Commutator code was not set during the nu interface operation.

A sample timing diagram for IIU data transfer is given in Figure
2-7.

It should be noted that the mechanism for deciding whether the
Internal Transfer or IIU Interface Controller shall be allowed to operate and
to use the Output Buffer Memory is embodied in the Commutator and Data
Ready Flag Sense Enable logic. The following logical equations for the crucial
control signals:

Commutate Enable = ITE • (INT + HUE) + CO • Cl • DRF1 + CO- Cl • DRF2 +

CO • Cl • DRF3 + CO • Cl • DRF4

DRF Sense Enable = ITE + INT • HUE

insure that (1) the commutator is .always advanced at least one count after any
internal transfer, (2) priority is given to servicing the IIU, but only after the
completion of an internal transfer progressing at the time the IIU interrupts,
and (3) the setting of a Data Ready Flag, which matches the locked Commu-
tator code, during IIU interfacing never interferes with completion of the IIU
interface operation.

The longest delay a given Data Ready Flag can experience in being
processed is the length of time required to perform four internal transfers and
one nu interface operation. The IEU internal clock rate is selected to limit
this delay to just under two milliseconds. Each source computer is thus
guaranteed of finding its associated Interface Controller and Input Buffer
Memory free for input operations on successive block transfers, if the block
transfer rate is maintained at 500 Hz or less.

2.4 ADDITIONAL INTERFACES

Requirements for signals in the R440, DDP-24, and R520 computer inter-
faces may be found in Sec. 3.1.4 of Instruction Manual for Modifications to
Interim Visual Spaceflight Simulator. Vol. I. The interrupt signals (GINT,
INT) occurring in those specifications should be disregarded. The interface
for the R520 is identical to that for {he R440.

2-14
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2.4.1 Sigma 5 Interface

2.4.1.1 Operation (see Figure 2-8).

The lEU/Sigma 5 interface is a parallel asynchronous interface
capable of transferring sixteen 24-bit words at a maximum rate of about
120 KHz. The Sigma 5 can output data whenever the Ready Input (RI) is true.
On the first word, the Sigma 5 updates the contents of the output register in
the System Interface Unit (SIU) with a WD instruction. The Data Update
Strobe (DUS) goes true at the same time the output register data is changing
and remains true until outputs are stabilized. After two microseconds DUS
goes false. The IEU must then store the output data within 7.1 microseconds.
The Sigma 5 then executes another WD instruction and the cycle continues
until sixteen words have been transferred.

DUS

RI -

;n IT—frTL-n
7T ~~

1st Word' 2nd Word ' 15th Word
•«*• •*

16th Word
->

fTransfeif Transfer I Transfer 1 Transfer

Figure 2-8. lEU/Sigma 5 Interface Timing

2.4.1.2 Interface Signals and Connector Information

Outputs from Sigma 5

. DUS: A two-microsecond pulse indicating that data is
available on the output lines.

DB-OO-DB-23: The 24 data bits from the Sigma 5 SIU.

DB-00 = MSB
DB-23 = LSB

Inputs to Sigma 5

RI: Level indicating the IEU is ready to accept data.

Connector Type: One ZT15 Cable Plug Module with pin
• ' assignment per wiring pattern "A",

Table 2-7, XDS Technical Manual -
XDS 98 02 65E.
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2.4.1.3 Logic Levels and Drive Requirements

"1" = 6.5(±3)V

"0" = 0. 5 (±0. 5)V

Drivers can sink 20 ma at logic "0"; provide +8V through 300 ohm
resistor for logic "1" into RG1?4U cable terminated in 100 ohms.

2. 5 MECHANICAL INFORMATION

2. 5.1 Cabinet Size and Estimated Weight

Estimated
Length Depth Height Weight (Ib.)

IEU 23.09 24.00 .31.31 180
(+2.6 to floor)

! ' - i

2. 5. 2 Cabinet Configuration .

The IEU cabinet is an Electronic Enclosures, Inc. portable cabinet,
EES-1-26-1/4 - 24, with steel Unistrut frame. The cabinet has face-mounted
doors on front and back and a 3-1/2-inch blower grille on the lower front.
The cabinet is rigged with 19-inch standard rack adaptor angles, on which all
internal electrical hardware is mounted. A 150-CFM McLean centrifugal
blower, with 3-1/2-inch panel height, is mounted in the bottom front of the
cabinet, and the connector panel for system cabling is mounted in the lower
rear of the cabinet. Augat, Inc., integrated circuit packaging panels and
power breakers are mounted in the middle of the cabinet. Lambda power
supplies and Filtron line filters are mounted in a Lambda rack adaptor with
metered panels at the top of the cabinet. Cabinet views are shown in Figure
2-9.

Cabinet power distribution and connector panel are accessible from
the back. Digital integrated circuits, power supply metering, and A. C. and
D. C. power breakers are accessible from the front.

Convenience outlets are located on the lower cabinet faces, front and
back. Total outlet loading should not exceed 15 amps. '

2. 5. 3 Unit Maintenance

The filter element for the blower is of a permanent washable type.
Clean filter monthly. If the filter appears dirty prior to normal maintenance,
it should be washed then.
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Figure 2-9. IEU Cabinet Views (Concluded)

(Photo # 120370-45A F2)

oilingt

To clean the filter:

1. Remove louvered grille and decorative grille at lower
front of unit.

2. Remove filter and tap gently to remove loose dirt.

.3. • Wash in hot water, flush out, and allow to dry.
4. Apply Handi-Koter (McLean Engineering Laboratories)

filter coat, or equivalent, to both sides of filter.

5. Reinstall filter and grilles.

Blower bearings are a permanently lubricated type and do not require
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3. SOFTWARE MODIFICATIONS

3.1 GENERAL
j

Introduction of the IEU into the ESG increases the number of available
sources of digital data, alters the format of input blocks, and makes two dif-
ferent types of positional, or linear, data available. Modifications have been
made to ESG R520 input software to account for these new features. Other
desirable software changes, not specifically related to the IEU, have been
added to enhance on-line typewriter I/O, to alter the nature of the system Hold,
and to permit provision of separate colors to the VPU color memory associated
with each view. These changes are discussed below. :

3.1.1 lEU-Related Modifications *

'• The addition of two more digital source computers, the R520 and Sig-
ma 5, requires more selection capability in the Input Control Word (ICW2) and
expanded software to handle the input and processing of data from additional
sources. The new format of ICW2, and selection codes, are shown in Figure
3-1. The input of all full-word digital data is now handled by two subroutines,
one for trigonometric and one for positional data per system. These subrou-
tines determine which source computer is specified for input (per ICW2), ob-
tain control words and data from the old DDP-24 section of the nU memory
according to the block format given in Table 2-1, and otherwise perform the
same control functions as before, i. e., testing for 1C and HOLD conditions.
Digital source computer specification of scale for positional quantities has been
discontinued, and system 1C bits relocated in the digital control word per
Figure 2-2.

The new data block format allows incremental (single-word) or abso-
lute (double-word) positional data to be provided, as specified by a "1" or "0"
respectively in the incremental mode bit of the digital control word. The new
input subroutines handling positional quantities update or replace T-vector com-
ponents correspondingly. All quantities must be in 2's-complement form as
before. The format for double-word data is shown in Figure 3-2.

The routine which forces all systems into the local input mode tempo-
rarily, under control of Sense Switch 6, is altered to accommodate the changes
in format of ICW2 and in the selection codes.

3.1.2 Other Modifications

The Local Input routine is expanded to provide more general, on-line,
octal typewriter I/O. The user may input data as before and also obtain address-
labelled type-out of the contents of single locations or blocks of R520 core memory.
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ICW2:

LIN

i^
ANG 1 LIN ANG L]

j \. J i
System 3

SELECT CODES: 0000 -
0001 -
0010 -
0011 -
0100 -
1000 -
1001 -
1010 -
1011 -

System 2

TRICE 1
TRICE 2
ANALOG
SIMULATOR
LOCAL INPUT
R440
DDP-24 ,
R520
SIGMA

[N ANG

J
Sysfem 1

Figure 3-1. Input Control Word and Select Codes

Upper Word

/" ^\ r.
Bit 012 22 23 Bit 012

1" 01
0
l

01 U
1

t> Numeric Bits 1-23

Sign Bit
I

Lower Word

Numeric Bits

Constant
(Independent of Sign)

22 23

0 0
1

0 01 1 0
i

-H

Figure 3-2. Double Word Format for Positional Data
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The nature of the system Hold is altered by a reorganization of the
Source Input and system subroutine calling sequences. When a Hold is de-
tected, the software now causes T-vector values, rather than T-vector in-
crements, to remain constant, thus effecting a positional Hold, rather than
a rate or velocity Hold.

Colors for VPU color memories are now specified separately via the
revised color composition table shown in Table 3-1. The relevant portion of
the Xmit Control routine is altered to pack and reorganize color composition
table data correctly for output to the VCU, when operating software is started
at (octal) 6000.

3.2 PROGRAM OPERATIONS

(Refer to Section 3. 3 for program listings, and;to the documents Instruc-
tion Manual for Modifications to Interim Visual Spaceflight Simulator, Vol. n,
Section?. 2, and ESG On- Line Loader /Con version Routine, LEG Docum ent
No. 643D. 11. 881, for additional information..)

3.2.1 Input Program Operation

(Refer to Figure 3^3 and Figure 3-4.) ,*

Source Input begins at (octal) 10000. It first resets program flags
and certain working storage and then connects the IIU. It tests ICWl to see
if SYS1 usage is specified and, if so, sets a flag indicating that at least one
system has been used. Control is then transferred to the SYS1 program for
input and processing of data and control information associated with that sys-
tem. If SYS1 usage is not specified, Source Input continues on to check for
usage of the remaining systems and behaves in likewise manner when any usage
is specified.

After all three systems have been checked for usage and system proces-
sing, if any, carried out, Source Input checks the system usage flag and halts if
no system was used. Otherwise, it disconnects the IIU and checks Sense Switch 5
to determine whether the on-line loader/conversion routine (SS5 = "1") or on-
line octal typewriter I/O routine (SS5 = "0") is desired. Source Input then
branches to the specified routine, where required operations for that pass are
carried out. On return from whichever of the typewriter I/O routines, Source
Input exits to View A calculations.

Each of the system programs (SYSl, SYS2, and SYS3) first attempts to
determine the source of angular data (via ICW2) and halts if any non-allowed
codes are encountered. Otherwise, control is transferred to the appropriate
angular subroutine, which inputs control words from the nil and/or checks
sense switch settings to determine if an 1C or Hold condition is specified, as
before. The system program next determines the source of linear data, halting
if none is specified properly. Then control words, sense switches, and program
flags are checked for an 1C and/or Hold condition. If neither condition exists,
angular and linear data are input and processed as before, except in the digital
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ENTER

RESET PROGRAM
FLAGS AND
WORKING STORAGE
4 IW.S. 41

LOCK COMMUTATOR
ON CHANNEL 0
AND CONNECT IIU

SYSI
USE or

SYSJ
USED'

[NO

SYS3 X«S
USED'

NO

'ANY SYSN

ustu?
V<w.s.«fO)>

I NO

HALT

SYSI

X

YES SET W.S. 4
NON-ZERO

GOSYSIFOR
DATA INPUT
ANOPROCESSING

YES
SET W.S. 4
NONZERO

GO SYSI FOR
DATA INPUT
AND PROCESSING

DISCONNECT IIU

SYS3

GO SYSI FOR
DATA INPUT
ANOfROCESSING

I

YES

TYPEWRITER I/O

MAKE PASS
THROUGH
TYPEWRITER I/O
AND 00 REQUIRED
OPERATIONS

MAKE PASS
THROUGH
LOADER/CONVERSION
ROUTINE AND DO
REQUIRED OPS

Figure 3-3. Flow Diagram for Source Input Program
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TRI 1

NON-ALLOWED
CONTROL CODE IN
ICW2 - HALT

NON-ALLOWED
CONTROL CODE IN
ICW3 - HALT

PROCESS
ANGULAR
DATA

i



»?^X. NO

A) ./^

YES

UPDATE
T VECTORS WITH
INCREMENTAL
DATA

i ""1

Figure 3-4. Generalized Flow Diagram for SYSl,
SYS2, or SYS 3 Programs and Subroutines
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linear routines, where input of absolute linear data causes the setting of PF5,
which condition is used subsequently to bypass T-vector updating. If an 1C
condition exists, control is transferred to the appropriate system initialization
subroutine. Acknowledgement of the Hold condition results in the bypass of
any further system processing.

The only significant change in system program structure is associated
with the Hold. When an 1C or Hold condition is acknowledged, or when a digital
linear routine processes absolute data, the T-vector update associated with the
particular system is bypassed.

3.2.2 Operation of Program for Local Input by Sense Switch 6

(Refer to Figure 3-5.)

This program continuously saves the contents of ICW2, as long as;
Sense Switch 6 (SS6) is not set, in anticipation of the destruction of the contents
of ICW2 when the local input code for all three systems,' "2104 2104", is writ-
ten into ICW2 as the result of setting SS6. When SS6 is set, the working T-
vector increments are zeroed, and the aforementioned code is inserted in ICW2.
As SS6 is turned off again, the old contents of ICW2 are restored to it, and the
operation of saving ICW2 is restarted.

*

3.2. 3 Typewriter I/O Program Operation

(Refer to Figure 3-6.)

The Typewriter I/O Program types or reads one character on a single
pass through the program, depending on whether the typewriter has completed
typing the previous character while the typewriter is selected for output, or on
whether the user has typed a character while the typewriter is selected for in-
put. This one-character-per-pass operation is necessary, since any additional
processing delay caused by waiting for the typewriter to input or output the next
character could prevent the results of view computations from being available
when required by the VCU each display frame.

The program allows the user to input or load data into single locations
of R520 memory under the format,

(Address # 1) L (Data) (C/R-Carriage Return)

or to output data under the format,

(Address #1) O (Address #2) (C/R)

Where "Address #2" may be deleted if single- rather than multiple-address
output is desired. The user may type "C" at any time to cancel the effect of
just previously typed characters.

In any case, a string of data and control characters must be input to
the program to set up the operation which is normally triggered by the "C/R".
Thus the program flow exhibits a central path for recognizing data and control
characters, along with side paths for carrying out specific operations. These
side paths include facilities for accumulating the character strings representing

3-7



ENTER
(AT OCTAL ADDRESS
10641)

NO

YES

STORE ZERO IN
WSIX THROUGH
WSIX + 8

1
LOAD ICW2 WITH
LOCAL INPUT CODE
"21042104"

SET
LOCI NO * 0

STORE ICW2
INTO CW2

STORE CW2
INTO ICW2

RESET
LOCIND

Figure 3-5. Flow Diagram of Program for Local Input by SS6
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Figure 3-6. Flow Diagram for Typewriter I/O Program



"Address #1", "Data" (after an "L" is typed), and "Address #2" (after an "O"
is typed), for storing the contents of "Data" into the address specified by
"Address #1", and for setting up and outputting the address-labelled contents
of all locations between "Address #1" and "Address #2" inclusive.

On entry to the program, an indicator is checked to determine whether
or not the program is in the process of outputting a block of data. If data is
being output, then (on the assumption that the typewriter is selected for output
and has been issued an instruction for the output of a character) the Interrupt
line associated with the typewriter is tested to see if the typewriter is yet free
to output another character. If not, the program exits; otherwise the program
returns to the proper address to begin setting up and outputting of the next
character. If data is not being output, the typewriter is selected for input
and the same interrupt line tested to see if the user has typed the next charac-
ter. If not, again the program exits; otherwise the character is input from the
typewriter buffer.

Once a character is input, it may be one of four acceptable control
characters, but will otherwise be interpreted as an octal character intended
for concatenation at the right with the character string presently being con-:
structed. If the character is a "C", certain program indicators and working
data are zeroed, thus cancelling the effect of all characters typed by the user
since the last "C" was typed, or typewriter I/O operation'completed. If the
character is not a "C", two program indicators are checked to see if either
"L" or "O" was typed previously. If neither character has been typed, the
input character is tested to see if it is an "L" or "O". If the character is
either, the corresponding program indicator is set, signifying that future
characters, if any, are to be added to "Data" or "Address #2", respectively,
and an exit is taken. If the input character is neither "L" or "O", it is tested
for being a "C/R". If the characters a "C/R", resulting program operation
is as if a "C" had been typed. This feature is merely intended to permit line-
skipping between I/O operations, without adding garbage characters to the
"Address #1" string, to which the input character is added if the character
is not a "C/R". After the "Address #1" string is updated, an exit is taken. „

If the program indicator signifying that "L" was typed previously is
found true in some pass through the central path, then the character whose
input initiated the pass could have been a "C/R" or something else. If the
character is not a "C/R", it is assumed to be an octal character and is added
to "Data". Then an exit is taken. If the character is a "C/R", "Data" is
stored in memory location, "Address #1", the typewriter is selected for out-
put, and an additional line is skipped to add clarity and provide the user with
an indication of program response. Then indicators and working data are
zeroed, and an exit is taken.

If the program indicator signifying that "O" has been typed is tested
true, then, if the character input is not a "C/R", the character is interpreted
as an octal character and added to "Address #2" and an indicator is set to
signify that multiple-address output may occur. Then an exit is taken. If the
input character is a "C/R", the indicator to signify that typewriter output is
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occurring is set, the typewriter is selected for output, and a line is skipped
for clarity. Then certain control parameters are computed, such as the total
number of addresses to be output and, if necessary, the number, +1 or -1,
which must be added to the initial address to generate successive addresses.
Finally block output begins. Each line of output consists of five octal address
characters, a space, and eight octal data characters. Before the output of each
successive character an exit is taken after saving the return address, for rea-
sons discussed above. As block output is completed, an additional line is
skipped for clarity, indicators and working data are zeroed, and an exit taken.

3. 2. 4 Colpac Program Operation

(Refer to Figure 3-7.)

Colpac must convert a table of color composition data, (see Table 3-1),
which is organized, for the user's convenience, as an address-by- address list
of the contents of each color memory, into'a set of packed data words, each of
which holds six 4-bit composition values for color numbers 1-6 or 7-12 of a
particular view in a particular color. The composition data must be placed in
the latter format for output to the VCU.

The program is divided into two sections. The first section effects
the conversion of format and stores results temporarily in a set of sequential
locations. The second section lifts results out of temporary storage and par-
cels them out to the required locations of the VCU X- stack and Y- stack output
blocks.

The format conversion is brought about by a nesting of four program
loops, which keep track of which composition table word, group (color numbers
1-6 or 7-12), color (blue, green, or red), and view (A, B, or C) are under
consideration. Packing is brought about by right- justifying each 4-bit com-
position value within the table word in which it was originally located, and then
double-length right shifting the 4 bits into the data word being constructed for
output to the VCU. The ordering of the construction is as follows:

1. Blue bits of Word 12 of View A into left end of TEMP,
2. Blue bits of Word 11 of View A into left end of TEMP,

•
6. Blue bits of Word 7 of View A into left end of TEMP,
7. Blue bits of Word 6 of View A into left end of TEMP+1,

I
•

12. Blue bits of Word 1 of View A into left end of TEMP+1,
13. Green bits of Word 12 of View A into teft end of TEMP+2,

I
I

19. Green bits of Word 6 of View A into left end of TEMP+3,
I .

•

25. Red bits of Word 12 of View A into left end of TEMP+4,
»
I

31. Red bits of Word 6 of View A into left end of TEMP+5,
i

37. Blue bits of Word 12 of View B into left end of TEMP+6,
i • • .
i
ETC.
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COLOR COMPOSITION TABLE FOR OBJECT COLORS *

Octal
Character

COLOR COMPOSITION DATA

0

R520
Octal
Address View

Color
Number

Blue
Composi-
tion Bits
(8-11)

Green
Composi
tion Bits
(14-17)

Red
Composi
tion Bits
(20-23)

A
A
A
A
A
A
A
A
A
A
A
A

01
02
03
04
05
06
07
10
11
12
13
14

1
2
3
4
5
6
7
0
1
2
3
4

0

0
0
0
1
1
1
1
1

1
2
3
4
5
6
7
0
1
2
3
4

0
0
0
0
0
0
0
1
1
1
1
1

1
2
3
4
5
6
7
0
1
2
3
4

B
B
B
B
B
B
B
B
B
B
B
B

01
02
03
04
05
06
07
10
11
12
13
14

0 1
2
3
4
5
6
7
0
1
2
3
4

0
0
0
0
0
0.
0
1
1
1
1
1

1
2
3
4
5
6
7
0
1
2
3
4

0
0
0
0
0
0
0
1
1
1
1
1

1
2
3
4
5
6
7
0
1
2
3
4

C
C
C
C
C
C
C
C
C
C
C
C

01
02
03
04
05
06
07
10
11
12
13
14

1
2
3
4
5
6
7
0
1
2
3
4

0
0
0
0
0
0
1
1
1
1
1

1
2
3
4
5
6
7
0
1
2
3
4

0
0
0
0
0
0
0
1
1
1
1
1

1
2
3
4
5
6
7
0
1
2
3
4

*NOTE: Entries shown represent gray shades,
all others are octal.

Also, bit numbers are decimal;
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SA - SOURCE ADDRESS OF
12TH WORD IN COLOR
COMPOSITION BLOCK
DA* ADDRESS OF TEMP
VIEW COUNT "3

COLOR COUNT • 3
SHIFT COUNT - )2

GROUP COUNT - 2

WORD COUNT * 6

SHIFT CONTENTS OF ADDRESS
SPECIFIED BY SA RIGHT BY
SHIFT COUNT. THEN SHIFT RIGHT MOST
4 BITS INTO PACKED WORD FROM
THE LEFT

WORD COUNT
• WORD COUNT • 1
SA • SA 1

6-WORD
PACKING LOOP

STORE PACKED WORD IN
ADDRESS SPECIFIED BY DA

2-GROUP LOOP

DA - DA « 1
GROUP COUNT
• GROUP COUNT . 1

NO

VES

SHIFT COUNT
SHIFT COUNT . 6

3-COLOR LOOP

SA - SA i 12
(RESTORE SA TO
I2TH WORD OF
BLOCK)

COLOR COUNT
' COLOR COUNT 1

3 VIEW
LOOP

EXIT
RETURN TO

V XMIT COLORS/

T ^
LOAD OUTPUT BLOCK
FROM TEMP BLOCK

YES

SA SA i 12
(MOVE SA TO 12TH
WORD OF NEXT BLOCK)

Figure 3-7. Flow Diagram for COLPAC (Color Composition Word Packing)
Program
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3. 3 PROGRAM LISTINGS

The program listings that follow consist of two sections, 3.3.1 Operating
Programs, and 3. 3. 2 Transmit Control.

3. 3.1 Operating Programs

•• .' ISP AX
1SPAY
ISPAI
ISPBX
ISPBY
1SPBI
1SPCX
IIPCV
ISPCI

i 1 ALPHA A
IBET4 A
IAIPM6. B
186T« B
1 ALPHA C
IBETA C
IRAD
tBCMlf
teCNY
IBCNi
tUNA

:_• • :.. ./SON?iseixi
^ mriYl

ISClll
i*ei*2
I8C1Y2
1SC1« .
ISC2X1
ise*ri
ISC2J1

: 1 SC2K2 .
ISC2V2

. ISCZ12
ISC3X1
isesvi
ISC321

!_ . 18C3X2
ISC3Y2
ISC3I2
tvsix
IWSl».
1VS1?
1VS9X
1VS2Y
l¥S«
IVSBX
IVSSV
IVSJI
1VS4X
IV84Y

* .. _l¥841
IT1XU
IT1KI,
ITIYO
\HV\.

TTL
60VO

. COVO
. iOVO

EOVO
* EOVO

eovo
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
fovo
EOVO

. EOVO
EOVO
EOVO
EOVO

. EOVO__
EOVO

. eovo
EOVO
EOVO
EOVO

.. EOVO.
EOVO
EOVO
EOVO
EOVO
EOVO
EflvO .
EOVO
EOVO
EOVO
EOVO
EOVO
COVO
EOVO

... EOVO
EOVO
EOVO
EOVO
JEOVO
EOVO
EOVO

INITIAL DATA LOCATION*
16060
16001
16002
16003
160A4
16009

: 16006
16007 '
16010 '
16011 :

' -1»01*
16013
1601« . ....
16015
14016 . ._.
16017
16021
16022
16023
16094
16025
16030
l*QJl
16032
16033
16034
16035
16036 .
l»ns»
1«0«0
160*1 .. . . _.;... ^__
16042
16043
16044
1*045
16046
16047
16050
16051
16054
1*0*9
16056
IADS?
16060
4«B«t
1606*
1«0»J
16064
16065 .... ..
16066
16M7 „ ... .
16070
'fO'1
16072
16073 ... ... .
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INITIAL DATA LOCATIONS

IT1IU
ITiil

1T2XU
•IT2YU
IT?Yl

1T?ZI
IT3XU

ITJYU

IPCAX
!*CAY
IPfA?
1PLAX
1PLAY

IPPAY

IPC8X
IPCBY

|PLB»
IPL8V

IPF8?

IPCCY
IPCCZ

!P?C*

tPSl
IT"!

IPS2

IPS3
JTM3
IPM3 ^
'ICM1
ICW2
IUNIT XX
JUNJT XY
IUMIT XI
JUMT YX
IONJT YY
IUNIT Yi

EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOvO
EOvO
EOvO
EOvO
EOVO
EOVO
EOVO
EOVO
EOvO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO

16074
U07S
16076
1*077
16100
1*101
16102
16103
16104
16105
mot.
16111
16115
161U
16117
16120

1612J
161?4
16125
16126
16127
16130
16131
16132
16133
16134
16135
16136
16137
1614Q
16141
16142
16143
16144
16145
16146
1614?
16155
16156
16157
16160
16161
.16162
16163
16164
16165
16170
16171
16174
16175
16176
16177
16200
16201
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IUAL DATA LOCATIONS

lUNIT 2X
1UMT *Y
lUMT 22
DCONA
ucuflis
DCUNC
ANA LUG
TKl 1
T«I 2
DUP24
R440
SI"
LUCAL
TKl A«G S»!ll
TK! Ai«G SYb2
Thl A*G SY»3

"""" T H I L J N SYil
TKl LIN SY42
TRl LIN SYiJ

.AHA A.iij SY*1
ANA A.VU SY»2

ANA LIN STSI
ANA LIN SY!>^
ANA LIN SY>J
Old AnU SY»1
Did A'liG SY»2
Dlb A'«b SYb3
DIG LIN &Y&1
DIG LIN bY»2
DIG LIN SYSj
SIM A'HG SY!>1
SIM A<oG SYS) 2
SIM A-*G SYbj
SJM LIN SYS>I
Sin Li'X SY&2
Sl« LIN SYSJ
LOCAL ANG !>YSl
LUCAL ANti bYS2
LOCAL ANG bYSj

DACC

DYNCOk-OK

. EOVO
b'UvU
EOvO
EUVU

bOVU
b'UVU
EUvU
feUvO
EUVU
bJviT
tovu

£OvU

EUVU

feOvU
EOvU
bUvU
bUvU
tOvu
bUvU
bUvU
EUVU
bUVU
•tOvu
bOvU
"eOvU"
bUVU
tOxO
bUvU
EOvO
bUvU
eT3vU'
bUVU
tOvO
bUVU
ctlvU
govu
6"0vu
fcdvu
bUVd
fcUvU
MAC

16202
16203

16209
16206
16207
16212
16213
16214 ,
1621S
16216 -
16217
16220 .
I622t • ; ' ' ' •
16222 . • - - ; - ' . • :
16223 !' •
16224 •' ', - .1
16229 • f/

16226
16227
16230
16231
16<32
16233
16234
1623*
16236
16*37
1*240
16241
16242

16252
16253
16254
16299
162S6
16297
16260
16261
16262
16300 BLOCK TM»U i&jjj
16334 BLOCK Tn«U 1644/
U6171
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COMPUTED QUANTITIES
••

T1XU
TIXL

_ TIYU
T1YU

' T1IUtm
T2XU
T2xu
T2ru
TZVL

. . . TZ*U.
T?H
T3VU
T3«l
TJVU
T3VC
T5*U
TJ?L
8|N PSl
COS PSl
SIN TMl
COS THi
SIN PHj
COS Phi
SIN PS?
COS PS?
SIN TM?
COS TM?
SIN PH?
COS PH?
SIN PSS
COS PS?
SIN TH3
COS TN3
S|N PH3
COS PH3
SIN AA
COS AA
SIN BA
cos BA
SIN AB
COS Att
SIN BB
COS BB
SIN AC

, - ' - COS AC
SIN BC
COS BC
SIN DA
COS DA
SIN DB
COS D8
SIN DC
COS DC

. . DA .

TtL
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOvO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO

• EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO

COMPUTED ouAntlfies
17000

. 17001
i7ooa
17003
17004
17009
17010
17011
17012
1W3
17014 . .
17019
17020
17Q21
17022
17028
17B»4
17029
70JS2
70333
7A334
70J39
7BS34
70J37
70340
70341
70342
70343
70344
70349
7ft346
70347
70390 •
70391
70392
70393
70394
70399
70396
70397
70360
70361
70362
70363
70364
70369
7B366
70367
17079
17076
17077
17100
17101
17102
17103
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COMPUTED. QUANTITIES

08
DC
SIN QA
COS OA
SIN 68 .
COS 68 .
SJN OC
COS OC
l«»XU
LA»XL
IA»YU

...... LA»Yl ...
LARZU

. ; . LA»IL
: . : LA?XU
!' :. LA?Xl
1. : LAJYU

....:. - LA?YL ......
UA?«U
LA?Zl
'LASXU
LA3XL
LA3YU
LA5VL . .
urn
IB»XU
18SXL
LAJZU
lfl»YU

. .. ... ...... tBBYL _
LB"iU
LB»Zl
LB1XU
(.81 XI
LBiru

. ;.. . ..... .. ..... tern :
LB1ZU
LBiZL
LB3XU

. •• . LBSXL1 Lssru
....... ' LB5YL

LB3ZO
'LB3IL

• LCRXU
UC»XL
LC»YU

'..'..... . LC«TL. .. . .
LC»ZU.
LC«Zt
LC1XU
LC1XL
LC1YU

. _..; ._ .. tciYt .—
LC1ZU
LC1ZL

EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO '
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO .
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO_._
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO

IM04
mos . ....
17106
17107
17110
17111 •
17118
17113 ......'
17120 VCU DATA
171?1 . . _.,...
171?«
171»S
17J24
171?«
17U6 : • • • ; • • -
17i?7 .... . ..i _ . ._ .... ... .-.:.. ........
17130 I
171SJ ' ,
17132
17133 ... . . _
17134 • .
1713S ... ' .
1713ft . .
17137
17141
1714S
17143
17140 :. . •_ , .... ._ ..
17144
17145
1714ft
17147
17190
17151.. ....... ...•'. ... ' _
17152 .
17153
17154
17155
17156
17157 ' „
17160
17161
17162 V
17163 _
17164
1»1*» . - . , , - .
17166
17167
17170
17171
17172 "" " ." " "' ~ -•-.-.----
17173 .. ...
17174
1717*
17176
17177 -._;;••... ...... ' ,....- ..
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COMPUTED QUANTITIES

LC2XU
LC2XL
LC?YU
LC?YL

LC"L
« PCARX

PCARI
PLARX
PURY

PEARX
PEARY
PEAR!
PCA2X
PCA2Y
PCA2?
PLA2X
PIA2V
PIA2?
P6A2X
PEA?Y
PEA2?
PCA3X
PCA3Y
PCA3Z

PLA3Y

PEA3X
PEA3V

PCRRX
PCPRY
PCPR?
PUPRY

PERRX
PEPRY
PERR*
P.CP1X
PCR1Y'

PUPIX

PLPi?
PEP1X
P691V
PEB1Z
ITSYL
ITSZU
PCR3X
PC83Y

• . . PCP31

•
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO

- EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
.EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO

17200
17201
17202
17203
17204
17209
17206
17207
17210
17211 '
17212
1721S
17214
17219
17216
17217 . .
17220
17221
17222
17223
17224
17229 ' ._
17226
17227
17230
17231
17232
17233 _._. _. .... .
17234
17239
17236
17237
17246
17241 _ . . .
17242
17243 .
17244
17245 ..._ __
17246
17247
17250
17251
17252
17253
17254
17255
17256
17257
172*0
172*1
172*2
1*187
16110
172*3
172*4
.172*5. . ..... ._... ...• .. .



COHPUT80 QUANTITIES

PLR3X

Pl>3?
PEP3X
PER3V
PE63?

PCCRY
PLCRX
PLCRV
PLCR?
PECRY
PCC1X
PCCIV
PCCU
PUCIX
PLCi?

PEC1V
PEC1I

PCC??

PI.CZY
.PLC2?

PEC2I
VS1X
VS1Y
VSli
VS?X

VS?Z
vssx
VS3Y
.VS3I
VS«X
VS«Y

BEACON
CHI
CSC ..'_.
. SSC
POS
Fl
PO*CA
DORCB
DORCC
SPCARX

EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
E.OVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO

.EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO

172*4
172*7

17271
17272
17273.
1727«
17275
1727*
17277
17300
17301
17302
17303
17304
17303
1730*
17307
17310
17311
17312
17313
17314
17319
1731*
17317
17320
17371
17322
17323
17324
17329
1732*
17327
17330
17331
17332
17333
17334
17339
1733*
17337 .
173*0
173*1
17342
17343
17344
17349-
1734*
17347
17360
17361
17362
17363.
173*4
173*9

SQ5 DATA
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. c
COMPUTED QUANTITIES

SPCARi
SPLARX
SPLARY
SPLARi
SPEARX
SPFARY
•SLARXL

_ SLARXU
SLARYL
SLARYU
SLAR.2L
SLttttU
SSlNftA

• - SCOSGA
SPCBRX

,- SPCBRY
SPCBR<
SPLBPX
SPLRRY

SPE8RX
SPPBRY
SLPRlfL

. ' SLRRXU
SLBRYL .
SLARYU

SL^RJU
SSlNGtT
SCOSGB
SPCCRX
SPCCRY
SPCCR*
SPLCRX
SPLCRY
SPLCR2
SPEC»X
SPPCRY
SLCRXL

SLCRYL
SLCRVU

SLCR2U
SSI HOC
scosoc
DACIl
OACI2
DAC13
OACI4

' HACI5
OACI6
OAC17
OACIA
DACI9
DACIlO

"EOV6"
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOvO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO

.. EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO

17366
17367 _ '_ _
17370
17371
17372
17373
17374
1737S
17376 • '. " '""" ." ' "
17377
17400
17401 . . . _ • ' . _ . _ , '
17402 .
17403
17404
17405
17406
17407
17410
17411
17412
17415
17414
17415
17416

17420
17421 . _ . • _.. ;.. .
17422
17423
17424
17425
17426 """ -.--.. - ...
17427
17430
17431
17432
1743s ..',.. . ..." :. •
17434 ,

17436
17437
1744Q
17441 • . .
17442
17443 . _ . . .
17450 DACU SOURCE
17451
17452
17453
17454 '•

• 17455 _ , . - , - -
17456
17457
17460
17461 - , .
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COMPUTED. 9UANT.ITJ6I

DACI11
_.„ _ . DACU2

DACOl
_ . DACO*

DAC03
tuecu
OAC05

... _.. OAC06
DAC07

_. .:.. DACO*
DAC09
tliCO\U
OACOtl

. .. DAC012
\ixnx*

'.. UNITXY
UWITM
UNITY*
UNlTVT
UNITY*
UNITM
UNlTJY
UH11H
US1X
WS1Y
HSli
US2X

. . : WSJY
MS2*
US SK
USSY
WS«
8PK
SPY
SPJ
PS1
TH1:. PMI
PS?
TH?
PM?
P8S
TM3 '
PMS
OP81

- . _. OTM1
DPMI
DPS?

1 DTH8-
' CPU?
1 OPS3

OT"3
OPUS

• TfMP

eovo
EOVO
EOVO
EOVO
EOVO

._ eovo
EOVO
EOVO
EOVO
EOVO
EOVO

. EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO

' EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO
EOVO

.. . EOVO
COM
CON

1T46Z
1T«*3 .
17464 DACU OUTPUT
1746J . „
17«»» '
17447 . .
17470
I7«7l ;
17472 ' '
17473 _ ...
17474
1747*
17476 .
17477 . . _ .
17J10
I7»ii i ;.. . . _
17518 !
17ilS '•
17514 . ;
17«15 . . ... . • _
17516
17517 ..... . ' ..-
17520 . .
17S»1
17522
175?3 - .
17524
17525 . . . . .
17526
17527 .
17530
l»53l _ .
17535
17536 ._ . . ...
17537
17540 SY£T6* ANQtfiS . ' '
17541
17542
17543
17544 . . . . .. .
17545
1754«
17547
17*50
17556 AN80UAH RAT|$
17557 • _. . ..
175*0
17««1
17562
1756S '
17564
175M
17566
1"«?
TEMP BLOCK IS 64 LOC LONO
LAST TEMPORARY LOC IS T6«P»63 . . -. -
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COMPUTED QUANTITIES

MAC
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INITIAL CONSTANTS.

xxxx

~̂ "~"W

^_ J

..w-

^^— —

—f-

_ _

_

1

16000
16001
16002
16003
I6no4
16009
i6no«
.16007..
16010
16011
I6ni2
16013
16014
16C15
'16016
16017
16020
16021
16022
.16023 ..
16024
16025
16026
1«027
16Q30
.16031..
16032
16033
16A34
16035
16Q36
16037
16040
16041
16042
1604S
16044
.16045 ...
1604*
16047
16050
16051
160'2
J.6053. _
16{I54
16055
16056
16057
16060
.16061...
16062
16063

00000000
00000000
00000000
oooooooo
00000000
oooooooo
00000000
oooooooo
OAOOOOOO
oooooooo
oooooooo
oooooooo . *
oooooooo
ooonoooo
ooonoooo
0127Q060 . ...
oooooooo
00000000
oooooooo •
00000000
40000000
10000000
ooooooon
oooooooo
14631463
14631463
14631463
00014631 .
00014631
00014631
14631463
14631463
14631463
00014631
00014631
00014631
14631463
14631463
14631463
00014631
00014631
00014631
oooooooo
OOOOOOOO
ooooonoo
77720000
77660000
OOOOOOOO
00060000
7.7660001) ,
OOOOOOOO
00100000 .

TTL
COM
CON
LOCO
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
DEC
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
DEC
DEC
DEC,
DEC,'
DEC.
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
OCT
.OCT ..
DEC
DEC
DEC
DEC
DEC
DEC .
DEC
DEC

INITIAL CONSTANTS
R520 MEMORY
INITIAL CONSTANTS
itooo
0
0
0
0
0
0
0
0
0
0
0
0
0
0 .
0
57Q2400827
0
0
0
0
4nOOOOOO
inoooooo
0
0
0.05B-3
0.04P-3
0.059-3
0.0586
0.0586
0.0586
0.058-3
0.058-3
0.056-3
0.0586
0.0586
0.0586
0.058-3
0.0-58-3
0.0*8-3
0.05R6
0.05(16
0.0586
0
0
OB11
•6811
•10811
OP11
6P11
•10811.. _
OP11
6811

ISPAX
ISPAt
IS"»AI
IS»BX . . _ .
IS«"BY
IS»B!
IS**CX
ISPCt
ISPCf
IAL*** A . : .:
IBETA A
IALPMA B .. .; . . . . . . ' . - - . . . '
IB6TA B
1 ALPHA C '
IB6TA C

.IRAD . . . . . : . " .
IBCNX ' . . . ' . . :
IBCNY
IBCNI
SUN* 180 DEO
SUNE . 45 DPO

I5C1XJ "" " ' ' .
isciri
ISCltl
'SC1M _ . _.
ISC1Y2
ISC1Z2
ISC2X1
ISR2Y1 . .
ISC221
ISR2X2
ISC2Y2
ISC2Z2
ISC3X1
1SC3Y1
1SC3Z1
ISC3X2 .
ISC3Y2
ISC3I2 . ^.. . . . . .

ivstx
ivstr ., .. . ....
tVSli
IV92X _
IVS8T
IV«J?»

IVSSX
..IVSSV ....
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INITIAL CONSTANTS

16065
16Q66
16067
160^0
16071
16072
16n7n
160»4

16076
16rt77
1610?
16101
16102
16103
16104
16105

16107
1611P
16111
16112
16113
16114
16115
16116
16117
16120'

16J22
16123
16124
16125
16126
16127
16130
16131
16132
16133
16134
16135
16136
16137
16140
16141
16142
16143
16144
16145
16146
16147

16152
16153

ooiioobo
onooonoo
77700000
001*0000
77777777
70000000
onoooooo
onooonoo
77777777
onoooooo
nnonoooo
ononoooo
onoooooo
onoooooo
77777777
OPOOOOOO
77777777
74QOOOOO
onononoo
nnoonooo
77777777
OnOOOOOO
onononoo •
onoonooo
onoooooo
06631463
74QOOQOO
74001507
onoooooo
ononoooo
15257361
00000000
62072520
onoooooo
06631463
74000000
74001507
onoooooo
oooooooo
15257361
OOOOOOOO
62072520
onoooooo
21534121
74000000
74001507
OOOOOOOO
ooooonoo
15257361
OOOOOOOO
62072520
OOOOOOOO
ononoooo
onoooooo _t
OOOOOOOO
OOOOOOOO

DEC
DEC
DEC
DEC
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT

OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
DEC
DEC
DEC
DEC
DEC
DEC
DEC

• DEC
DEC

• • • . - - • D E C

DEC
DEC

. D E C
DEC
DEC

" DEC
DEC
DEC
DEC
DEC
DEC

' DEC
DEC
DEC
DEC
DEC
DEC
OCT
OCT
OCT
OCT

10811
0811
•8811
10811
77777777
70000000
Ononnnoo
ooooonoo
77777777
OOOOOOOO .
onononoo
onoooooo
onooonoo
onootrnoo
77777777
OOOOOOOO
77777777
74000000
onoooooo
oooonooo
77777777
OOOOOOOO
0
0
0
1.7B3
•IBS
-.99»2B3
OB-6
OA-6
,0065158-6
OB-6
-.003398-7
OB-6
1.7BS
•183
-.999283
OB-6
OR-6
.0065156-6
OB-7
-.003396-7
OB-7
4.-42B3
•IBS
-.999283
06-6
OB-6
.0065158-6
08-7
-.003398-7
OB-7
0
0
0 .
0

IVS4X
1VS4Y
IVS41
IT1KU .
IT1XL -2«9
1T1YU
ITlVL
ITHU -2»»11
IT1ZL
IT2XU
ITJXL
ITJYU
IT2YL
1T?JU ";2«»ll ~~

IT3XU -2»»ll
ITJXL -2»»e
ITJYU
IT3YL
ITJiU -2«»li ~
IT3IL ...... - ._.. . .. . .'

IPCAX 60 DEO, '.. ._
IPCAV
IPCAt
IPLAX
IPLAY
1PLAZ' 4/614
IPEAX
IPEAY 2/590 ""
IPEAI
IPCBX 60 DEO. "~ " "
IPC8Y
IPRBI
IPLBX ,
IPLBV "
IPLBI
IP6BX ,
IPFBY
IPEBZ
IPCCX 25 DEO.
IPCCY
IPCCJ
IPLCK

1PLCZ
IPECX
IPECY
1P6CI
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I N I T I A L CONSTANTS

16154
16155
16156
16157
16160
16161
16162
16163
1*164
1*165
1616A
16167
16l7p
I6l7i
16172
1617J
16174
16175
16174
16177
16200
16201
16?02
16203
16?04
1*205
16?06
16207
16210
16211
16?12
16?1S
16214
16215
16?1«
16.217
16220

16221
16222
16223
16224
16925
1622«
16227
16230
16231
16232
16?3.1
16234
16235
16236
16237
16240
16241

00000000
ooonoooo
onoooooo
onononoo
ononoooo
onoooooo
onononoo
ooonoooo
ononoooo
00000000
onoooooo
oooooooo ... . ....-
n0777737
21042104
nooooooo
ononooon
37777777
ocdooooo . ..... .
ononoooo
ononoooo
37777777
OOOOOOOO.
ononooon
ononoooo
37777777
10114000
10114000
25150000
OOOOOOOO
onoooooo
202*0737
20240011
202*0111
20240400
20240300
onoooooo
ononooon

00011334
00011377
00011442
On011714
00011762
00012030
00012137
00012172
00012225
00012757
00012.142
00012425
00012507
00012552
00012615
00012660
00012732 .

OCT
OCT
OCT
OCT
OCT

. . . OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT

i OCT
i OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
DEC
DEC
DEC
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
COH
COM
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT

' OCT
. OCT

OCT
OCT
OCT
OCT
OCT
OCT

0
0
0
0
0
0 . „ . .
0.
0 . . . .
0
0 . ...
0
0
777737
21042104
0
0
37777777
0
0
0
37777777
0
0
0
37777777
10«3B12
1043812
2714812
0
0
20240237
202*0011
20240111
202*0*00
20240300
0
0

11334
11377
1144?
11714
11762
12030
121S7
12172
1»225
12257
19342 ^
12425
1*507
12552
12615
12660
12732

INI
ITMl
IPM1
IPS* -
IT«»
IPHJ
1PS3
ITMJ
IPH3 '..

ICUl
IC«J . ... . - : . . . .

IUNIT XX - i.
IUWIT *Y
1U«IT Kl
IUWIT YX _ .. _ .
IOW1T VY
IUN|T Yi .
IUNJT (X
IUM1T *Y ,
(UNIT Pi
OCONA ^
nCflNB
BCflNC . .

A«« LOO
TR| 1 . . _ . . . .
Ttt »
OOP 24
•440

SUBROUTINE ADDRESSES ~'~
TRI AN6 SYS1 _ „ . .. ......
TRI ANQ STS2
TRI ANR SVS3
TRI LIN SYS1
TRI LIN SVS2
TRJ LIN SYS3
ANA 4NO SYS1
ANA ANO SYS2
ANA AND SYS3
ANA LIN SVS1
ANA LIN SYS2
ANA LIN SYS3
DIG ANO 5YS1 ._...
BIO AND SVS2
Bin 1MR SYS3
DIfl LIN SY61
DIG LIN SYS2 _..-.._.
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IN|T|«L CONSTANT*

16242
16243
16?44
16245
1624*
16?47
16J50
16?51
1625?
16?53
16?54
16255
16?5»
16?57
16260
16?6)
16?62
16?63
16264
16J65
1626*
16967
16279
16271
16272
16273
16?74
162*5
1627*
16877

16300
16301
16302
16303
16304
16309
16306
16307
16S10
16315
16312
16313
16314
16315
16316
16317
16320
16S21
16322
16323
16324
16325
16324
16327

00013004 ~
onoooooo
onoooooo
ononnooo
onononoo
00000000
onononoo
00013056
00013142
00013227
00013319
00013376
D0013461
00013544
000136Q4
00013644
00013704
o'noooooo
onoooooo
onononon
ononooon
onoooooo
nnononoo
onoooooo
00000000
onoooooo
onooonoo
onooonon
00000000
oooooooo

243.64365
40000noO
onononoo
oooooooo
06646645
37775320
00040000
onoooooo
070303*5
37775320
ooioonoo
onooonoo
00535366
37775320
00140000
onooonoo
001-50660
37775320
00200000
OOOOOOOO
00042745
37775320
00240000
oooooooo

" OCT "
OCT
OCT
OCT
OCT

.. _ OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT

.. OCT
OCT
OCT
OCT
OCT
OCT
CON
,CON
DEC
OCT
OCT
OCT
we
OCT
DEC
OCT
DEC
OCT
DEC
OCT
DEC
OCT
DEC
OCT
DEC
OCT
DEC
DEC
DEC
OCT
DEC
DEC

13004
0
o •
0
o
0
0
13056
13142
13227
13313
13376
1*4*1
13M4
13604
13644
13704
0
0
0
0
0
0
0
0
0
0
0
0
0

81.9167
4f)000000
o '
0
27.303387
37775320
169
0
».1»1B7
37775320
2B9
0
2.7303367
37775320
369
0
.819167
37775320
4R9
0
.2730367
37775320
569
0

DitiTlN SVtJ

SIM ANQ SVSl
SIM ANO SYS2 "
S|M ANR SVS3
SIM UN SvSi • "•' '
SIM LIN SYS2
SIM LIN STS3
LOCAL ANG SYS1
LOCAL ANO STS2
LOCAL ANO StSS
TYPEWRITER i/o : "

• •

- • •-•-• ' - . • • • -•••

.

:. . . .... • .

DACU CONSTANTS
OAfiC

•

...

-
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INITIAL CONSTANTS

' 16330
16341
16332
10343

16334

i

- '16500
16501
16902
16903

_,'" 10504
16505
16506
16907
10910
16911
16512
10513
16514
16515
10916
10517
16520
16921
16922
16923
16924
16925
16526
16527
16540
16541
16542
16543
16534
16545

' ' '16546
16547
16540
16541
16542
16543
16544
16545
16546
16547

,-' 165*0
16551
16592
16553

•-D001Z370
47775320
00400000
OOOUOOOO

00000000

00070108
0007Q100
0007Q125 '
00016400
OOU7022*
00015000
00015044
00015110
00015154
00015220
00015264
00015340
00015340
0007Q254
00015354
0>007o305

00015500
00015610
00019624
00015640
00070170
000/0206
0007Q314
00014460
00014595
00014445
00010740
00016600
00016720
00015693
00014670
00014427
00011043
00011140
00011246
00016352
00011000
00006205
00011509
00011*62
00011647
00006264
00000000

DEC
ocr
"DEL
OCI

~ "CON
COn
OCT ' ~
COM

CO*
COM
COM
LOCO
OCT
OCI
OCI
OCI
•QC r • • "

, OC!
OCT
OCT

OCT
OCI
OCT
OCI
ocr
OCl
OCI
oci
OCT
ocr
OCI
ocr
ocr
OCI
OCr
OCI
OCT
OCT
ocr
OC!
OCl
OCf -
ocr

" <JC\
OCT
OCT
OCT
OCT
OCT
OCl
OCT
OCI
OCI
OCl
OCI

, 00191*7
47775320

u

u

16>UO
>0102 " ~*
/0100
>0125~~~ "'
16400

15000
15044 " "
19110
15154 '

15*64
19440

/0*54
15454
/0405

15300
15610
19624
19640 "
/0170

/0414
14460
14955
14445
1074Q
16600
16720
15654"
14670
14427
11043
iii4d
11236
16492
11000
06209
11505
il»62
11047
1*6*64
U

- . - - • • " ' •••- - --;

; fcND DACJ CO*MA«MS
LAST scAut t ACTONS
i.st i
LSF BLOCK THKU 1644/

AUDKhbStS

SINfe . ' . , , . , . . . _
COSiNfc

DACO : '

HOTO - i
• HOTl

ROT*
; HOT4

NOT«
KOTC
t*ON|T
UADU
MDS
"301
CSV
»us • '
SCO
KOtPlH

NQTP3R
NOTX
HOTY

H6tSQS
UACUAT
XHTU
NOV
HBV
OORC
bor
XMTuP
XHT»
SYS1

SYS4
SUN
SHAUON
COLPAC
SYS1IC
SVS2IC
SYSJIC
XNltCOL
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INJT|«L CONSTANTS

16594 00000000
16555 00012076
1655* 00012111
16557 00012124

1*556 00000000
17557 onoonooo
17560 00000000'
17561 ononoooo
17.56? 00000000
i?*6* ononoooo
17564 00000000
1*565 nnooonon
17560, 00000000

xxxx

OCT "
OCT
OCT
OCT
LOCO
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT ~
OCT
MAC

ff
12076
12111
12124
17556
0
0
0
0
0
0
o
0
0

T VECT SYS1
T V6CT SYS2
T VECT SYSS

DTK!

DP£2 "
OTU2
DPH2

.t>P95__
RTHS
OPHJ
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..•OUWB.I.MfUT.

loboo
10001
iono2

. .__ 10003
10004
10005
IOOOA
10007
ionin
lOnii

' 10012
. . 10013

10014
10015
10016
10017
10020

. 10021
• 10022
. 10023
10024
10025
10n2A
10027
10Q30
I0n3i
10032

.. . I0f>33
10034

.. .. 10835
10036
10037

34b72l"40"
45600000.
26711201
20260000 ...
74 1 16170
07015641
32111602
21*40.000
21270441
74 1 16170
07025641
32111602
2144340*
21270.442 . :
74 1 16170
07045641
32111602 .
21443407
21270443
23413211.
OIOOQOOO
2*711201
20250600
70753535
74 7 16262
373*161)2
27773407
00 0 10051
26752755
00003357
45755455
14720000

TTL
LOCO
MIC
MICSTF 07
COM 60
LDI PA
OCT
LDO A
CLD 1
TZO Al
STw 4D
STM 2P
COD A
CLD 2
TZO Al
STM 4D
*TM 2P
LDD A
CLD 4
TIO Al
ST* 4D
STM 2P
LDM 4A
MLT
LDI PA
OCT
CPF/PL
LDD,P
TCT 35
LDM PP
AO*
L0| PL
OCT
EXC PL

- - - BTR 5
MAC

SOURCE INPI
10000

STH 40
NOP
SEU OA
2026QOOO
ICNl
AND DA
FTR 2 •
"OP
CLP 041
1CM1
AND DA
FTR 2
STF 07
CLP s«2 .
ICHl
AND DA
FTR 2
STF 07
CUP 043
TZO Al
NOP
SEL OA
20250600
TCF 35
TYPEWRITER
FTR 2
STF 07
OOOVACAUC
LOH LL
03357
CDU UL
NOP

It "

USES* WORKING STORAGE 2.4

RESET PF is. wS4 "' ~

SELECT II U

LOAD ICHl :" ~~ ''"
SVSl USED!
NO. BRANCH
S6T WS4 TO NON-ZERO : .
SAVE RETURN, oo SYSI
LOAD ICHl ', . .._
SVS2 USED! • • . • ;
NO. BRANCH I " ' '•
•SET us4 NON»?ERO. RESET PFIS -
SAVE RETURN., aa sy»2
LOAD ICHl
STS3 USBDi. .. _ - '.. .
NO. »RANCM
SgT WS4 NON-ZERO. »6SfT PF'S
SAVE RETURN, oo syss
HAS ANY SYS USED!
NO. HAUT
DISCONNECT no
{RETURN ADDR-1) IN U. SSM5«1

10 NQ. GO TYPEWRITE* I/O
IF SSM1«1. 8RANCM
60 TO MAIN PROO
AND RESET PF*S
GO INDIRECT TO SEUECT
FOR LDR/rOMV ROUTINE . '
AND PUT (RETURN AODR-D IN L

00 SACK TO NAlN PftOO 8RANCN
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MAIN P

10051
I0n52
1005S
10054
10055
1005*
10057
lOfitii)
10061
10062
1006S

10064
10065
1006A
10067
10070
I0fl7i

10072
10073
10074
10075
1007*
10077
10100
10101
10102
10103
10104

10105
1010A
10107
1M10

... lOlU
10112
10113
10114

'CM. view A

•• - •

74 4 16170 VACALC
33111602
27770000
'00 0 50244
26712673 RgSV
OH 0 16000
00 0 17535
36010000
70750417
360*0000
707504Q5

26712672
00 0 17535 .
00 0 17000
26730000
00 0 17120 .
70750420

070214Q6
70750404
2671267?
00 0 17120
00 0 17010
26730000
00 0 17126
70750414
2674QOOO
On 0 17126
70750416

74 1 16170
05076661
37521603
63047204
75 4 17361
1*020000
3*010000
70750435

TTL NAJN POM, V'iEfc
MIC
MIC " "
MIC
MIC
MIC
MIC
LOCO 10051
LCD 0 1CM1
TMT 11 FTR 02
LOM PP NO>P
ADR OOOVBT
LOl PA LDI PC
A DP OOOISPAX
ADR OOOSPX
STT PFl NOP
c»»r PL CLP 01?
STT PF6 NOP
CPF PL CLP 05.
MIC
MIC
LOl PA LDI PB
ADR OOOSPX
ADR OflOUxU
LOl PC NOP
ADR OOOLAMXU
CPF PL CLPO 20
MIC
MIC
MIC
CLO 02 STF PF6
CPF PL CLP 04 _
LDI PA LOl PB
ADR OOOLARXU
ADR OOOT2XU
LDI PC NOP
ADR OOOLA2XU
CPF PL CLPO 14
LDI PD NOP
ADR OOOLA2XU
CPF PL CLPO 16
MIC
MIC
LDD A ICMl
LRC 07 SSL ROMA
TCT 52 FTR 03
CCL OD CPS 00
STD D DORCA
FTR 02 NOP
STT PFl -NOP
CPF PL CLPO 35
MIC
MIC •'"
MIC
MIC

. ."1C . .......

. . ._

I*

MAIN CALLING SEOUENCE'FOR
VIE* A CALCULATIONS

RESOLVE STATIONS POINT. SPA
..

TO V1EM B TEST

csv '"'- '• '
POTl

CALCULATE LAR - -- -

sos "• ' ' " ••"••"- :

CALCULATE LA2

• WU .

LARXU»-»A
T2XU-->B

LA?XU-->C
DADO

LA2XU— >D _
MS01
OORC

TEST CONTROL WORD
FOR CURVATURE
TEST A?3
37777777-->D

DORC ROUTINE

CALCULATE ZOA— -ROLL ANGLE
RESULT IN UNIT i
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MAIN POM, VIEW A

10115
; ioii6
10117

-.10120
10121
10122
1012*

_.. ... 10124
10129

10124
10127
. 10130
10131
10132,

10133
• 10134

10135
1013*
10137
10140
10141
10142

10143
10144
1P145.
10148
10147
10150
I0i5l.
10152

10153
10154

-. 10155
10156
10157
10160

... -.10161
10162
10163
10164

70750413
267334Q6
OH 0 17516
70750405
75 0 17106
2*710000..
37777777
7* 1 17107
70790410

74 4 16170
05036664
33111602
75 0 17517

. 75.0 . 17920._ .

07010000
70750421
74 1 16170
05076641
3W21A02 ....
05016601
37521601
75 0 17103

74 2 17103
74 3 17777
. 76542111
70750*00
75 1 17075
23110000
70750401
75 1 17076

74 1 14170
05046661
37521602
75 0 17343
16010000
70750494

74 1 16170
05036661
JH521601
70750449

, CPF PL
LDI PC
ADR
CPr PL
STD 0
L0| PA
OCT
STD A
CPr PL
MIC
MIC
MIC
MIC
LCD 0
LRC 03
TMT 11
STD 0
STD 0
MIC
CLO 01
CPr PL
too A
LRC 07
TCF 52
LRC 01
TCT 52
STD 0
MIC
MIC
MIC
MIC
MIC
MIC
LDD 8
LDD C
MCS 12
CPF PL
STD A
LOW 1A
CPF PL
STO A
MIC
MIC
LDD A
LRC 04
TCT 52
STD 0
FTR 01
CPF PL
MIC

' M|C
LDD A
LRC 03
TCF 52
CPF PL
MIC

CLPO 13
STF PF6
OOOUMIT2X
CLP 09
SIMGA
NOP
37777777
cnsoA
CLPO 10

•

ICMl
SSL ROMD
FTR 0?
UNIT IT
UNIT 21. .

NOP
CLPO 21
ICHl
SSL RCMA
FTR 02
SSL LCMA
FTR 01
DA

DA
TEMP*«3
STW 1A._
CLP on
SIN DA
NOP
CLP 01
COS 0*

ICH1
SSL ROMA
FTR 02
BEACON
NOP
CLPO 34

ICMl
SSL ROMA
FTR 01 ...
CLPO 45

RUNIT •

UNITZX-->C "'
«OT I _„ . _ ....
0->»S|N QA

1-->COS OA . '_. '',
•or A :

. DBLfiTI ROLL If 881 J*OT US6D ... , .

1 i .-i .

• ' : I •

i 1

SCO
CURV-OIP TEST

NO CURVATURE , .

00 DIP „ ... . ! -.. .. • '

D)P ANQLE Sll| AND COS;
CALCULATION

l/«2P|(9)«».5))-->8
R-.»C

SIN ROUT INI
STORE SIM 0*

cos aouTrwi „ ,
8 TORS COS DA
•BACON •

•

. • » . . '

BEACON ROUTINE
SHADOW ._

SHADOW
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HAIN POM. V|E«Jk_

10169
10166
10167
1017?
10171

10172
10173
10174
10179

10177
10200
10201.

10202
10203
10204
10209
10206

10207
10210
10211
10212
10213
10214
10215
102.16
10217

10220
10221
10222
10223
10224

. 10225
10224
10227
10230

10231
10232

26712673
00 0 16115
00 0 17206
70750417
7075Q42?

26712673
00 0 16123
on o 17214
70750417
36060000
70750410
36060000
7075Q405

26712673
no o 16120.
on 0 17211
70750417 '
7079042?

26712673
00 0 16115
on n 17217
70750417
360*0000
70750410
36060000
70750409
70790406 _

26712673
00 0 16120
on n 17222
70750417
3606QOOO
70750410
36060000
70750405
70750406

26712673
00 0 17214

nit •• ~
HIC
LDI PA LDI PC
AOR OOOIPCAX
ADR OOOPCARX
CPF PL CLPO 17
CPF PL CLPO -22 "
MIC
HIC
HIC
LDI PA LDI PC
ADR OOOIPCAX
ADR OOOPEARX
CPF PL CLP -017
STT PF6 NOP
C"F PL CLP 010
STT PF6 MOP
CPF PL CLP 009
HIC
HIC
HIC
LDI PA LDI PC
ADR OOOIPLAX
ADR OnOPLARX
CPF PL CLP 017
CPF PL CLP 022
HIC
MIC
HJC
LDI PA LDI PC
AOR OOOIPCAX
ADR OOOPCA2X
CPF PL CLP 017
STT PF6 NOP
CPF PL CLP' 010
STT PF6 NOP
CPF PL CLP 005
CPF PL CLP 006
MIC
HIC
MIC
MIC.
LDI PA LDI PC
ADR OOOIPLAX
ADR OOOPLA2X
CPF PL CLP 017
STT PF6 NOP
CPF PL CLP 010
STT PF6 NOP
CPF PL CLP 005
CPF PL CLP 006
HIC . . .
HIC
HIC
LDI PA LDI PC
ADR OOOPEARX

RESOLVE PCAB

IPCAX«->A
PCARX— >c "~ ~ " " " ~
CSV
ROTP1R

RESOLVE' PEAR ;~ ":

CSV

•ROTA

•ROTl

• RESOLVE PLARX

CIV
HOTPU
neiOLVE PCA2

' ' c.sv "'.' "' •"' -- -"
•ROTA . . - — - . -

•ROTl
ROT2 .

RESOLVE PLA2

,

CSV

-ROTA

•ROTl
ROT2

RESOLVE PEA2

• •- .... -
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MA|N PGM, VIEW A

10233 00 0 17229
10?34 7(1750417
10?S5 7(175040*

10236 27770000
10237 00 0 10244
10240 OdOOOOOO
10241 onoconoo
iO?4? onooonoo

onnnoooo

ADR
cf»r PL
CPF PL
MIC
MIC
MIC
LOM PP
ADR
OCT
OCT
OCT
OCT
MAC

OOOPEA2X"
CLP 017
CLP 006

HOP
OOOVBT
o
o
o
o

CSV
ROT2

EXIT
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c
c

c

c

c

c
>
c

MAIN POM. V|6W B

.10244
10*45
10246
10*47

..10250
10251
10252

10*54
10255

—10256. .

10257
10**0
10?61

10263

10265
10266
10*67
1027ft
10271
10272

r ^ 10273
10274
10*75
iO*7A

. ... 19277

10300
10301
10302
10303
10304

'' 10305
' .. . 10306

10307

_—,_ -^ .

. . . .

.„-..,..

74 4 16170 VBT
33221602
27770000
00 0 10425
S6712673
on o 16003
On 0 17535
02603601
70750417 ___
36060000
70750406

26712672 "~ "
On 0 17595
on n 17010
2A730000
00 0 17142
7075Q420 _

07013406
7075Q404
26712672
00 0 17142 "
00 0 17000
26730000
on n 17190
70750414
2674QOOO
on o iTiM
70750416

74 1 16170
05116661
37521603
6J047204
75 4 17362
16020000
36020000
7075Q435

. • •

— ;_: 1 .

TTi. --
HIC
HIC
MIC
HIC
HIC
NIC
LOO 0
TMT 22
LDM PP
ADR
LOI PA
ADR
ADR
CIS 60
CPF PL
STT PF6
CPF PL
MIC"
MIC
LOI PA
ADR
APR
LOI PC
ADR
CPF PL
MIC
MIC
MIC
CLO 01
CPF PL
LOI PA
ADR
ADR
LOI PC
ADR
CPF PL
LDI PD
ADR
CPF PL
HIC
HIC
HIC
LDO A
LRC 09
TCT 52
CCL 00
STD.D
FTR 02
STT PF2
CPF PL
MIC
MIC
MIC
HIC
HIC

MAIN POH.

ICWl
FTR 02
NOP
OOOVCT
LDI PC _
OOOISPBX
OnOSPX
STT PF1
CLP 017
NOP
CLP 06

LDI PB
OOOSPX
OOOT2XU
NOP
OOOLBRXU
CLPO 20

STF PF6
CLP 04
LDI PB
OOOL8RXU
OnOTlXU
NOP
OOOLB1XU
CLPO i4
NOP
OOOLB1XU
CLPO 16 ....

ICM1
SSL ROMA
FTR os
CPS 00
DORCB
NOP
NOP
CLPO 35

. —

VIEW B

MAIN CALLING SEQUENCE FOR
VIEW B CALCULATIONS
RESOLVE STATION POINT. SPB

TO VIEW C TEST ~

.. CSV .._ :...__.;./ ..._

ROT2

" CALCULATE LBR

SOS

CALCULATE tei

ROTU
LBRXU— VA '""••"
T1XU-->B

L81XU--»C
0*00

L81XU»>D
M301

OORC

TEST CONTROL WORD
FOR CURVATURE
TEST A9J

. 37777777-->D

DORC ROUTINE

CALCULATE ioq--«OLL, ANOLE
RESULT IN UNIT i

.- '. — : — .
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MAIN PON. VIEW 0

10310 70750413
10311 2673340*
10312 00 n .- 17516
10313 70790406
10314 75 0 17110
10319 26710000
10316 37777777
10317 75 1 17111
10320 70790411

10321
10322

10324
10325

1U326
10327
10330
1033]
10332
1033.1
10334
10335

10336
10337
10340
10341
10342
10343
10344
1034!

10346
10347
10350
10351
10352

10393
10394
10399
10356
10357

74 4 16170
05036664

75 0 17917
75 0 17520

07020000
70750421
74' 1 16170 .
05116641
35521602
09016601
37521601
75 0 17104.

74 2 17104
74 3 17777
76542111
70790400
75 1 17077
23110000
70750401
75 1 17100

26712673
00 0 16126
00 f 17241
70750417
70750423

26712673
On 0 16134
On 0 17247
7H790417
36060000 ...V.

;- -•["••
CPF

. LDI
ADR
CPF
STD
LDI
OCT
STD
CPF
M|C
MIC

. _ .MIC
LDD
LRC
TMT
STD
STD
MIC

: CLD
CPF
LDD

i LRC
TCF

• . . LRC
TCT
STD
MIC
MIC
HIC
HIC
MIC

_ "1C
LDD
LDD
MCS
CPF
STD

. UDW
CPF

. . STD
MIC
MIC
MIC
LDI
ADR

... . *OR
CPF

. CPF
MIC
MIC
MIC
toi
ADR
ADR
CPF
8TT

PL
PC

PL
0
P» .

A
PL

D-
03
22
0
0

02
PL
A
09
52
01
92
0

B
C
12
PL
A
1A
PL
A

PA

PL
PL_

*

PA

PL ','
PF6

CLPO is
STF PFA
OOOUNITIX
CLP 06
SI NOB
NOP
37777777
COSOB
CLPO 11

ICH1
SSL.ROMD
FTR 02
UNIT IV
UNIT fi

NOP
CLPO 21
!cm
SSL RCMA
FTR 02
SSL LCHA . .
FTR 01
OB

OB
TEHP*«3
STW 1A
CLP oo
SIN DB
NOP
CLP 01
COS 00

LDI PC
OOOIPCBX
OnOPCRRX
CLPO 17
CLPO 93

LOI fC"
OOOIPFBX
OOOPEBRX ..
CLP 017
NOP

— ,_.'.. .. :. _. _ , ...

RUN IT
UNITIX— >C
ROT 2 .
0~>SIN OB

i— »eos OB
ROT *
DELETE »OLL~ir 80S NOT USED ~

y

1 .

sco • L. .„,...•_ : .
CURV-DIP TEST

NO CURVATURE "

DO DIP

DIP ANOLE SIN" AND CbS~~̂
CALCULATION

1/||2PU(B)»*.9)]»»B
R..»C . . _ _.

SIN RAUTINC
STORE SIN 00

COS ROUTINE

RESOLVE PCBR
i

CSV

RB80LVE PEAR

CSV

-
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PBM._V|EM B.

10360
. .10361

10362

10363
10364
10369
10366
10367

10376
1037!

,_._10573
10374
1W79

. 10376
10377
10400

10401.
10402
J0403
10404
10409
10406
10407
10410
10411

10412
10413

• J0414
10419

10417
I042n
10421

" 10422
" 10423
' 10424

..

70790411
36060000
70790406

26712673
on 0 16131
On 0 17244
70790417 _
70790423

26712673
00 0 16126
on o 17252
70790417
36060000
70790411
36060000
70790406
70790409

26712673
on o 16131
00 0 17299
70790417
36060000
70790411
36060000
70790406
70790409

26712673
00 0 17247
00 0 17260
70790417
70790409

27770000
00 0 10429
00000000
00000000
00000000
00000000

CPF PL CLPO li
STT PF6 NOP
CPF PL CLPO 06
MIC
MIC
MIC
LDI PA LDI PC
ADR OOOIPLBX
ADR OOOPLBRX
CPF PL CLP 017
CPF PL CLPO 23

_.._M1C
MIC
MIC
LDI PA LDI PC
ADR OOOIPCBX
ADR OOOPCAIX

_CPF PL CLP 017
STT PF6 NOP
CPF PL CLPO 11
STT PF6 NOP
CPF PL CLPO 06
CPF PL CLPO 09

. MIC
MIC
MIC
NIC
LDI PA LDI PC

. ADR- OOOIPLBX
ADR OOOPL91X
CPF PL CLP 017
STT PF6 NOP
CPF PL CLPO ji
STT PF6 NOP
CPF PL CLPO 06
CPF PL CLPO 09
MIC
MIC
MIC
LDI PA LDI PC
ADR OOOPEBRX
ADR OnOPERlX
CPF PL CLP 017
CPF PL CLPO 09
MIC
LDH PP NOP
ADR OOOVCT
OCT 0
OCT 0
OCT 0
OCT 0
MAC

•ROf 6

•ROT 2 "

RESOLVE PLBR

CSV
ROTP8R

RESOLVE PCBI

CSV

•ROT 8 .

•ROT 2
ROT i

RESOLVE PLBI

-- • •' - --; • -•

CSV

•ROT B

•ROT 2
ROT 1

RESOLVE PEBI

•
csv
ROT 1

•
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M*|N POM. VIEM C

10429
1042A
1042?
1.0439
1U431
1043?
10433
10434

10435
1043*
10^37

1,

1044Q
1044J
1044?
10443
10444
1044!

10446
10447
104$n
10451
1045?
10453
10454
10455
1045A
10457
10460

10461
104*?
10463
10464
10465
1046A
10467
t047n
10471
1047?
10473
10474
10479

74 4 14170 VCT
3S44J602
?777000n
on o 10673
26712673 .. . .... .
On 0 16006
OH 0 17939
n?603601
7n75n4i7
3*0*0000
70750407 ...

'
26712672
00 0 17939
OH 0 17020
26730000 . . _..
on n 17164
7075Q420

07013406 _.
707504Q4
26712672
On 0 17164
00 0 17000
76730000
on o 17172 '_
70750414
26740000
00 0 17172
70750416

07023406 . . ' . . :
7P750404
26712672
AO 0 17164
00 0 17010 _
26730000
OP n 17200
7075Q414
?674flOOO
00 0 17200 i
7075Q416 ..
00000000 •
00000000

TTL
MIC
MIC
MIC
MIC
MIC
MIC
LDD D
TMT 44
LDM PP
ADR
LOI PA
'ADR
ADR
CTS 60
CPF PL
STT PF»
CPF PL
MIC
MIC
LDI PA
ADR
ADR
LDI PC
ADR
CPF PL
NIC
MIC
MIC
OLD 01
CPF PL
LDI PA
ADR
ADR
LOI PC
ADR
CPF PL
LDI PD
ADR
CPF PL
MIC
MIC
MIC
CLD 02
CPF PL
LDI PA
ADR

LDI PC
ADR
CPF PL
LDI PD
ADR
CPF PL
OCT
OCT

MAIN POM.

ICN1
FTR 02
NOP
OOOOUT
LDI PC
OOOISPCX
onospx
STT >F1
CLP 017
NOP
CLPO 07 .

LOI PB
OOOSPX .
OAOT3XU
NOP
OOOLCRXU
CLPO 20

sir pr6CLPO 04
LDI PB
OOOLCRXU
OOOTlXU
NOP
OOOLC1XU
CLPO 14
NOP
OOOLC1XU
CLPO 16

STF PF6
CLP 04
LDI PB
OOOLCRXU
OOOT2XU _
NOP
OOOLC2XU
CLPO 14
NOP
OOOLC2XU
CLPO J6
0
o .......; .

VIEH C , ..- .

MAIN CALLING SEQUENCE FOR " ~ ' "
VIEW C CALCULATIONS j.
RESOLVE STATION PJINT,JPC

.

1

'' I

CSV. ;, . ..;

ROT! s • i

. CALCULATE LCR .

SOS . . . . ..

CALCULATE LCI ....

•

DADO

"30i ••..:_ ... .
CALCULATE LCS

»OTU

T2XU-»»B

DADO

MSB*
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M*]N PGM. V | E H C

10476
10477

10500
10501
10502
1050*
10904
10505
1050ft
10507

10510
10511
10512
10513
10514
10515
1051*
10517
I052n

10521
10522
10523
10524
10525

10526
10527
105JO
1053J
1053?
10533
10534
10595

10536
10537
10540
10541
10542
10543

00000000
00000000

74 1 16170
05136661
37521603
63047204
75 4 17363
1AO?0000
3*030000
7075Q439

7075Q413
?67334Q«
00 0 17516
70750407
75 0 17112 '
7A710000
37777777
75 1 17113
70750412

74 4 ' 16170
05036664
33441602
75 0 17517
75 0 17520

07030000
70750421
74 1 16170
05136641
35571602
05016601
37521601
75 0 17105

74 2 17105
74 3 17777
76548111
7075Q400
75 1 17101
23110000

" " OCT
OCT
MIC
MIC
MIC
LDD *
LRC 11
TCT 52
CCL 00
STD D
FTR 02
STT PF3
CPF PL
MIC
MIC
MIC
MIC
MIC
CPF PL
L01 PC
ADR
CPF PL
STO 0
LDI PA
OCT
STD A
CPF PL
MIC
*IC
NIC...-._ B D

1 LRC 03
' TMT 44
STD 0
STD 0
MIC
CLD 03
CPF PL
LOO *
LRC 11
TCF 52
LAC 01
TCT 52
STD 0
MIC
NIC
MIC
MIC
MIC
MIC
LDD 8
IDD C
MCS 12
CPF PL
STD A
LDM 1A

0"
0

ICN1
SSL RON*
FTR 03
CPS OD
DORCC
HOP
NOP
CLPO 35

CLPO 13
STF PF6
OOOUNITZX
CLPO 07
SINOC
NOP
37777777
C080C
CLPO 12

ICW1
SSL ROMD
FTR 02
UNIT HY
UNIT It

NOP
CLPO 21
ICH1
SSL RCM»
FTR 02
SSL LCHA
FTR 01
DC

•

DC
TEMP*63 . .
STW l*
CLP 00
SIN DC
NOP

OORC

TEST CONTROL WORD
FOB CURVATURE
TEST »?J
37777777 — >0

DORC ROUTINE

CALCULATE ZOC--AOLL ANGLE
RESULT IN UNIT I
RUN IT

UNITZX>«>C '
HOT 3 . .

l--»COS OC
ROT c
DELETE ROLL IF SOS NOT USED

- .

SCO
CURV-DIP TEST

NO CURVATURE

DO DIP

DIP ANGLE SIN AND COS
CALCULATION

1/I12PHB1»«.5J)"»B
R..>C

SIM ROUTINE
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H*|N PGM. VIEM C

10544 70790401
10545 79 1 17102

10546
10-547
10550
10551
10552

10553
J0554
105*5
10*5*
10557

10560
10561.
1056?
J056.1
10564
11)565
1056A
10567
10570
10571
10572
1057S
10574
1U575-
10576

10577
lOAOn
10601
10602
10603
10604
10605
10606
10607
10610
10611
10612
10613
10614
10615

26712673
00 0 16137
00 0 17274
70750417
7075Q424

26712673
00 n 16142
On 0 17277
70750417
70750424

26712673
on 0 16137
00 0 17305
707504J7
360*0000
70750412
}6Q6000n
70750407
26714513
00 0 17316
70750417
7n75Q4QA
26730000
00 " 17305
70750405

26712673
OH 0 16142
on n 17310.
70750417
36060000
70750412
3606QOOO
70750407
26714513
00 0 17321
70750417
70750406
26730000
OP n 17310
70750405..

CPF PL CLP 01
STD A COS DC
NIC
MIC
NIC
LDI PA L0| PC .
ADR OOOIPCCX
ADR OOOPCCRX
CPF PL CLPO IT
CPF PL CLPO ?4
NIC
NIC
NIC
LDI PA LDI PC
ADR OOOIPLCX
ADR OOOBLCRX
CPF PL CLP 01?
CPF PL CLPO 2<
NIC
NIC
NIC
LDI PA LDI PC
ADR OOOIPCCX
ADR OOQPCC1X
CPF PL CLPO 17
STT PF6 NOP
CPF PL CtPO 12
STT PF6 NOP
CPF PL CLPO 07
UDI PA EXC AC
ADR OOOPCC2X
CPF PL CLPO 17
CPF PL CLPO 06
LDI PC HOP
ADR OOOPCCtX
CPF PL CLPO 09
NIC
NIC
NIC
LDI PA LDI PC
ADR OOOIPLCX
ADR OOOPLCl*
CPF PL CLPO 17
STT PF6 NOP
CPF PL CLPO 12
STT PF6 NOP
CPF PL CLPO 07
LDI PA EXC AC .
ADR OOOPLC2X
CPF PL CLPO 17
CPF PL -CLPO 06
LDI PC NOP
ADR OOOPLC1X
CPF PL CLPO 05
NIC
NIC

• • - - • :

cos ROUTINE

RESOLVE PCC«
i

PCCRX--»C
CSV
ROTP3* . 1

'• BPSO^VF PLCR

i • . !

CSV
ROTP3R : , :

rORH PCC1 AND PCC2

CSV

•ROT C '

• ROT S ~ .'" ' •

; CSV . , ... .

ROT J

FORN PLCl AND PLC2 ^. ...

.CSV

•ROT C

•ROT 3

CSV , • '
ROT 2

NOT 1

.RESOLVE PEcn.P6ci.PBC2 .._.
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MAIN PGM, VIBM C

10616
10617
10620
10621
10622
10625
10624
10625
10626
10627
10630
10631
10632
10635
10634
10635
1063*
10637
10640

10641
1064J
10645
10644
10645
1U646
10647
10650
10651
10652
10653
10654
10655
1065*
.10657
'10660
10661
10662
10665
10664
10665
10666

10667
10670
I067l._
10672

1067J
10674
10675

26712673
00 0 16145
00 0 17302
70750417
56060000
7075041?
36060001
70750407
76714515
OP 0 17313
707504J7
26712675
on 0 17302
00 0 17324
7n7504l7
7A7S04Q6
26730000
00 n 17313
70750405

26752791
OP 0 16171. __
26722673
on n 10663
On 0 10664
27343041
1*010000
25210000
37361602
?7242J3n
1*060000
26740511
00 0 17521
24405466
3Q621476
26742537
21042104
25541602
21042104
nnonoooo
27770000
On 0 10673

00000000
onoooooo
onoooooo
00000000

70750436
70750444
70750430

NIC
LD1
ADR
ADR
CPF311
CPF
sir
CPF
LDI
ADR
CPF
LOI
ADR
ADR
err
CPF
UDJ
ADR
CPF
NIC
NIC
LDJ
ADR

• . - • - • • - - LD(

ADR
ADR
LDM
FTR
STM
TCT
LDM
FTR
UDI
ADR
STI
TN2
LDI
OCT
STM

CH2 " OCT
LOCINO OCT

LDH
ADR

. MIC
OCT
OCT
OCT
OCT

_ ...__ MIC
NIC
MIC
MIC

OUT CPF
CPF

......... . CPF

PA

PL
PF6
PL
PF6
PL
PA

PL
PA

PL
PL
PC

PL

PL
PB

CD
1
BA
36
BD
6
PO

DO
N2
PD

LD

PP~

PL.
PL
PL

LDI PC
OOOSPECX
OOOPECRX
CLPO 17 csv
HOP
C|PO 12 . -ROT C
NOP
CLPO 07 -ROT 3
EXC AC . _
OOOPECIX
CLPO 17 CSV
LOI PC
OOOPECRX
OOOPEC2X
CLPO i7 csv
CLPO 06 ROT 2
NQP
OOOPEC1X
CLPO os " «OT i. . . ._; _

LDM LA «w » ON FOR "MOLD """
OOOICW2
LOI PC
OOOCH2
OnOLOCINO
TNZ 01 . .
NOP ' '
NOP • .
FTR 2
STN CO
NAP
LRC 9
OOOHS1X
CDL NN
BTR 1
STM CP
21042104
FTR 2
21042104
0
NOP
OOOOUT
0
0
0
0

CLPO 36 EOF
CLPO 44 SUN CONSTANTS
CLPO 30 RELSOS
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MAIN PGM. VIEW C . . . . . . . .

!
10676
106^7
I070n
10701
10702
10703
10704
10705
1U70A
10707
10710
10711
1U712
10713
10714
10715
10716
10717
1072P
10721
10722
10723
10724
10725
1072A
10727
10730
10731
10732

oooooooo
00000000
onooooon
oroooooo
onoooooo
nnoooooo .
onooonon
oooooooo
flOOOOOOO
onoooooo
onoooooo
oooooooo
onoooooo
ononoooo
OPOIOOOO
onoooooo
onoooooo
74 1 161̂ 0
75 1 17344
7n75Q431
70750*03
70750437.
70750440
70750432 ....
37341602
27770000
nnoioooo
02702777
00000900

NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
.NOP
NOP
NOP
NOP
NOP
NOP
NOP
I DO
STD
CPF
CPF
CPF

. CPF
CPF
TCT
LDM
OCT
C.TS
OCT

_ . HAC

. - . • ; . !

A
A
PL
PI
PC
PL
PL
SW4
PP

70

...

NOP SLACK FOR SPGL IMST.
N O P . . . . . . . . .
NOP . " "
NOP . . . . ^
NOP - - -
(HOP •
NOP
NOP
NOP
NOP .
NOP
NOP
NOP
NOP
NOP.
NOP
NOP •
lewi • • . ! _ „ _ .
Cwi . , i
CLPO si DACDAT . .. .„. . ..... _ J
CIPO its • DACU '
Ci^PO 37 KMTLP . : ...
CLPO 40 RMTS
CLPO 32 XHTO
FTR 99
NO.P TRANSFER TO SOURCE INPUT
inooo
LDM PP TRANSFER TO R520 OUP . .
500

1 ' •
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c
c

c

NDV

_...

10740 21242113 NDV
10741 21054553
10742 63030703
1074J 26512652
107.44 60065444
10745 30171601
1074* 32231607
10747 3?14l603
10750 6327442?
10751 63117202
1075? 37224411
10753 37511605.
10754 03205163
10755 37226063
1075A 30471464
10757 50365466
1076Q 46631601
10761 57330000
10762 07032315
10763 50365444
10764 26512652
10765 1320232?
10766 24212122
10767 30471473
10770 23070000

"" TTL "NDV ." ~"~ " " " ""
MIC
MIC NORMALIZE DOUBLE VECTOR
H1C USES HORKJNO 0.1.2
MIC CALL*
MIC DOUBLE VECTOR ADDRESS--»C
MIC SINGLE VPCTOR STORAGE
MIC • ADDRESS-- >D
MIC CPF PL CLPO S3
MIC
LOCO 10740
STH 20 STM 1C
STM OL EXC LC
CCL oc CLD os
LOI L* LOI'LB
CCX ON COL OD
TNI A? FTR 01 . TEST FOR »«o" ...
TIO Bxr FTR or
TZO AS FTR 03
CCL 68 CIL BB . COMPLEMENT A.B

• CCL AA CPS OB
TCT CTl CIL AA
TCT 51 FTR 05 Atl-lJ.l. VECTOR OK
SLC 20 ALC NC
TCT CTl CCX NC N«C. SAVE SMALLEST COUNT
TNZ D7 BTR 11
CPX CN CDL NM
CPL NC FTH 01
X.OR CC NOP
CLD 03 LDM 1L
CPX CN COL DO SCALE
LDI L» LDJ LR

•SOL LOM LOW 2B
STI BA STM 2R STORE VECTOR
TNZ D7 BTR 04 " " " " •
LD* OP NOP EXIT
MAC

• M
10 "

(

c .

3-44



SHADOW

11000
1:001
11002
11003
11004
11005
1100ft
11007
lloin
11011
11D19
11013
11014
11015
1101*
1101?
liozn
11021
11022
11023
11074
11025
11026 •
11027
llnso

0714*135
2*71267?
00 0 16054
00 0 1732?
2A132423
5444QOOR
3047147$
0704267S
on 0 17387
75 4 17700
74 4 70336
63444444
74 1 70357
7075Q426
74 4 7Q354 '
63444444 .
74 1 70359
7075Q427
3606QOOO
70750405
74 1 17700
54110703 _...
41434614
3017-1461
233?0000

TTL
NIC
MIC
NIC
MIC
NIC
H1C
LOCO
CLD 12
ID] PA
ADR
ADR
LDI AC
CDL DD
TNZ D?
CLD 04
ADR
STO D
LDD D
CCU DD
LDD A
CPr PL
LDD D
CCL DD
LDD A
CPF PL
STT Pfd
CPF PL
LOO .

.COL AA
AOr DC
TNZ A7
LDM 3P
MAC

SHADOW ~*

11000
STM 3L
LDI PB
OOOIVS1X
OOOVS1X
STI ec '
NOP
8TR 02
LOU PC
OOOVS1X
TEMP . :... .
SIN BA
CIL DO
COS 8A
CLP 026
SIN AA
CIL DO......:.
COS AA
CLP 027
NOP
CLP 05
T6NP
CLD os
CPU AD
BTR 14
NAP

CHADOM RESOLUTION .
V|6H A OYMMIC StSTiN

USES WORKING 2.3,6.7
CALL! CPf H Q.P 045

INITIALIZE vsi.2,3.4

VECTOR ADDRCSS»»C
LOAD LOOe_COU«J

•ROTT

•»OTl ..... .._

•ROT I . .
LOOP COUNTER****
DECREMENT LOOP COUNT
UPDATE VECTOR ADDRESS

em" " •"" ' " ~"
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SY81

110<3
11044
110*5
1104ft
11B47
11050
11051
11092
UP53
11(134
11055
11056
.11057
11060
11061
110«2
11063
11064
11065
1106A
1106?
11070
11071
110'?
110*3
11D7«
11075
11076
Ilfl77
llioo
1H01
111,02
11103
11J04
11105
11106
11107
Ull"
11111
11112
11113
11114
11115.
11116
1U17

74 1 16171
07179641
21171605
74 1 16171
05046671
07175641
21171689
2337QOOO
07105614
31411617
07Q34114
4534Q710
56343041
OlOflQOOQ
07065614
30411604
30111601
07001601
07010000
74 7 16221
41175477
01000000
74 7 16227
74 7 16251
74 7 16257
07049614
30410100
74 7 16239
07109614
30411614
07049614
30410100
07029614
30411604
30111601
07001601
07010000
74 7 16224
41179477.
01000000
74 7 10232
74 7 16294
07049614
30410100
74. 7 16240

TtL
LOCO. _ ...... . MJC

NIC
LDD A
CLO 15
STW IP
LDD A
LRC 4
CLD IS
STM IP
LOW 3P
CLO 8
TNZ 01
CLO 3
EXC CD
AND CO
HLT
CLD. 6
TNZ 01
TNZ At
CLO 0
CLO 1
LOO P
ADF AP
MLT •
LOO P
LDD P
LOO P

... - .-. . Cl,D 4
TNZ 01
LDO P
CLD 6
TNZ 01
CLD 4
TNZ Dl
CLO 2
TNZ 01
TNZ Al
CLO 0

• • • • • - CLD 1
LDD P
ADF AP
HLT
LDD P
LOO P
CLD 4
TNZ 01
LDD P
MAC

svir
11043

1CM2
ANO DA
FTR 5.
ICW2
SSL 7A
AND DA
FTR 21
NOP .
AND AD
FTR 15
ADF AD
CLO 8
TNZ Dl
NOP
AND AD"
FTR 4
FTR i
FTR 1
NOP
TRI ANO
CDL PP
NOP

SVSl

ANA ANO SVSl
SIM ANQ SVSl
LOCAL ANO SVSl
AND AD
MLT
010 ANO
AND AD
FTR 12
AND AD
MLT
AND AD
FTR 4
FTR i
FTR i
NOP
TRI LIN
CDL PP "
NOP
ANA LIN
SIM LIN
ANO AD
HLT
010 LIN

SVSl

SVSl

SVSl
SVSl

SVSl

•USES«.~WO«KlW STORAGE TiS

BET 1CW2 ~
MASK BITS 80-23
SAVE RETURN
GET ICU2
SHIFT RIGHT 4
MASK BITS 20-23
SAVE RETURN
PICK UP 9RANCH
MASK BIT 20
IF SET, 00 TO 010 ANO
• EXCLUDE
• NON-iLLOWEO
• NON>DIGITAL
• CODES
CHECK MIDDLE 2 BITS
00 BRANCH TO NON-TRICE ROUTlS
WHICH TRICE!
• SET
• INDICATOR

SET UP P FOR BRANCH

• EXCLUDE NON-ALLOWED
• DIGITAL cOnES

M»SK BIT 20
IF SET. GO TO 010 LIN
• EXCLUDE NON-ALLOUED
• NON-DIGITAL COOES
CHECK BIT 22
GO BRANCH TO NON-TRICE ROUTlS
WHICH TRICE! " " -•••-•-
• SET
• INDICATOR

SET UP P. FOR. BRANCH

•EXCLUDE NON-ALLOTTED
• DIGITAL CODES
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SYS2

111*0 74 1 16171
111*1 05106671 _.
11142 07175641
111*3
•111*4

ill*«

21171605
74 1 16171
05146671
07175641
21171625 ....

ill 9 (V 23370000
;Hl9l 07105614

30411617
:ill»3 107034114
111194 45340710
11195 96343D41 ...
-lll96 01000000
11157
Ill6«
11161
11162
11163
11164
11165
11166
11167
Hl7ft
11171
1U72
1H73
11174
11175
1H76
11177
11200
11201
11202
11203
11204
11205
ll?OA
11207
11210
11211
11212
11213
11214
11215

07065614
30411604
30111601
07001601
07010004
74 7 16232
41179477
01000000
74 7
74 7
74 7

16230
16252
16260

07045614
30410100
74 7 16236
07105614
30411614
07045614
30410100
07025614
30411604
30111601
07001601
07010000
74 7 16225
41175477
OlOOQOOO
74 7
74 7

16233
16255

070*5614
30410100
74 7 16241

TTL
LOCO
HIC
MIC
LDD A
LRC 8
CLD 15
STw IP
LOO A
IOC 12
CLD 15
STw IP
LD* 3f
CLO 8
TNi 01
CLD 3
EXC CD
AND CD
MLT
CLD 6
TNi 01
TNi Al
CLO 0
CLO 1
LDD P
ADF AP
HLT
LOO P
LOO P
LDD P
CLO 4
TNi 01
LDD P
CLO a
TNZ 01
CLD 4
TNZ 01
CLD 2
TNi 01
TNi Al
CLD 0
CLO
LOO
tor P
HLT
LOO
LOO
CLO
TNZ 01
LOD P
MAC

SYS2
111«0 : „

USeS- WORKINO STORA06 1.3

ICK2 ' : " " " . ' ' " ~ ' "- - '- '
SSL 7A
AND DA
fTR 5 00 DETERMINE JktQ INPUT
ICN2
SSL 7A . _ ..
AND DA
riR 21 00 DETERMINE LIN INPUT
NOP RETURN TO ANQ SUB TO INP TRIO FNTS
AND AO i ., . - „. . ,vFTR n ••
ADF AO i _ ;_ _..
CLD a .
TNZ DI
NOP
AND AD . .
FTR 4
FTR 1 . . . _ . _ . _ ' .....
FTR 1
NflP
TRI ANO STS2
COL PP _.
NOP
ANA ANO SVS2 ._ _
'SIM ANO SYS2
LOCAL ANO SYSS .
AND AD
MLT , . .... _ .
DIG ANO SYS2
AND AO _...
FTR 12
AND AD •
MLT
AND AD .. ..
FTR 4
FTR 1
FTR i
NOP
TRI LIN 8Y82
COL PP
NOP
ANA I.IN SYS*
SIM LIN SYS2
AND AD
MLT
Dia LIN SVS2
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SVS3

11236
11237
11240
11241
11242
11245
11244
11245
1124ft
11247
1125n
11251
1125?
11253
11254
11255
1125«
11257
1126n
112*1
11262
11263
11264
11265
11266
11267
1127ft
11271
1127?
11273
11274
11275
1127A
11277 .
11300
11301
11302
11303
11304 •
11305
11306
11307
llSin
11311
11312
11313

74 1 16171
05206671
07175641
21171605
74 1 16171
05246671
07175641
21171625
23370000
07105614
30411617
07034114
45340710
5*343041
01000000
07065614
30411604
30111601 .
07001601
07010000
74 7 16223
41175477
01000000
74 7 16231
74 7 16253
74 7 16261
07045614
30410100
74 7 16237
07105614
30411614
07045614
30410100
07025614
30411604
30111601
07001601
07010000
74 7 16226
41175477
01000000
74 7 16234
74 7 16256
07045614
30410100
74 7 16242

••--. m
LOCO
NIC
MIC
LDO «
LRC 16
CLD iS
STM IP
LOO «
LRC 20
CLD 15
STN IP
LD* 3»>
CLO 0
TNZ 01
CLD 3
EXC CD
AND CD
HLT
CLD 6
TNZ 01
TNZ Al
CLD 0
CLD 1
LDO P
ADF *P
HLT
LOO P
LDO P
LDO P
CLO 4
TNZ 01
LOO P
CLD 6
TNZ 01
CLD 4
TNZ 01
CLD 2
TNZ Dl
TNZ Al
CLD 0
CLO 1
LOO P
tor AP
HLT
LDO P
LDD P
CLO 4
TNZ 01
LDD P '
MAC

SYS3
11236

USES WORKING STORAGE 1,3

IC«2 " ' " •'
SSL 7A
AND DA .
FTR 5 GO DETERMINE AMQ INPUT
ICM2 . " ~ '
SSL 7A
AND OA
FTR 21 GO DETERMINE LIN INPUT
NOP RETURN TO ANO sue TO INP TRIG FNTS
AND AD
FTR n ~
ADF AD
CLD a '":. "
TNZ Dl
NOP
AND AD -
FTR 4
FTR i
FTR i
NCP
Tfil ANO SYS3
COL PPNOP ' " " • -.-- .
AN* ANG SVS3
SIM ANG SVS3
LOCAL ANG SVS3
AND AD
HLT
010 ANG SYS3 ' " . . . . . .
AND AD
FTR 12 • • - • - • - - - » - -• - - - - -

AND AD
HLT
AND AD
FTR 4
FTR i . '
FTR 1
NflP
TRI LIN SYS3
CDL PP
NOP " ~ " ~"
AN* LIN SVS3
SIN LIN SVS3 "" '
AND AD
HUT • .
DIG LIN SYS3 ;
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TRJ AND STSi

11334
11335
11336
11337

11341
11342
11343
11344
11345
1134A
11M7
11350
11351
1135?
11353
11354
11355
11356
11357
11360
11361
11362
11363
11364
11365
1136A
11367
11370
11371
11372

04?1<
4 1
?213!
C.010I
604QI
1372:
606QI
4 1
2213!
A010<
60401
1372!
fl60l
67421
0 0
n24fl(
67501
nonoi
21301
67201
7777<
A2lO'
367?'
4335'
4415'
(«57l<
45501
6742<
P 0
024Q1
4610C

TTL
. . . LOCO

MIC
. ">c

MIC
.. . .MIC ,_

MIC
J06 TNi D7
16213 LDD »

t24 . SEL B*
100 FTR 1
)00 ... . . ' . . . ... STT 04
117 STW 3P
)00 FTR 6
16214 LDD A

(24 SEL BA
)00 fTR 1
100 . STT 04
117 STri 3P
JO" FTfl 14
»73 • LDI PD
70332 . ADR

)10 OCT
)00 .. _ .... . LDI PL.
J06 , OCT
JOO SEL AC
)00 LDI PB
100 • OCT
510 AND BA
'42 .... .. SDL 67
121 ICDL CC
155 ST| OA
170 'TNZ L'
)00 CLP 055
173 LDI PO
70332 . ADR

110 OCT
100 8TR 14

MAC

TRI ANO SYS1
11334 .

FTR 6
TRI 1
TtO 84 ;
NOP j
NOP _.
LDM IP
NOP
TRI 2
TIO 84
NOP
NOP
LOW IP
NOP
1,0 1 PC
OOOSIN PS1
20240010
NOP .
6
NOP
NOP
77777400
LRCB
LDM DB
AOL RA
COL LL
BTR 7
NOP
LOI PC
OOOSJN J>S1
20240110
NOP

;

USeS PF4
UORKIMQ STORAOE 1.3 .

T6ST.IC _...-. ..'._

srs i ic TRUB 4

TEST ic
SVf 1 1C IHUf

IIU SEL «0 "

LOOP COUNT
• «>A _ . ..

MASK . ......

WORK DATA —>B
ADD«--> MORK
STORE WORK. ; _.
00 T VECT STSl

3-49



TRJ AftG 8YS2

11377
11150
11401
11402
11403
11404
11405
11406
11407
11410
11411
11412
11413
11414
11415
ll«16
11417
11421
11421
1142?
11423
11424
11425
11426
11427
11430
11431
11432
11433
11434
11439

30471606
74 1 16213
17213224
16010000
3604QOOO
21372317
160AOOOO
74 1 16214
12213224
16010000.
3A04QOOO
21372317
161*0000
26742673
00 0 7034.0
2024Q010
26790000
00000006
12130000
26720000
77777400
9*210910
13672742
94339921
24419499
30371470
045*0000
26742673
00 0 70340
2024Q110
14610000

TTL~"
LOCO
MIC
NIC
NIC
MIC
MIC
TNZ D7
LOO A
SEL BA
FTR 1

.. . _ STT 04
STw JP
FTR 6
LOO A
SEL BA
FTR 1
STT 04
STrf 3P
FTR 14
LD1 PD
ADR
OCT
LDI PL
OCT
SEL AC
LDI PB
OCT .
AND BA
SDL 67
CDL CC
STI DA
TNZ L7
CLP 096
LDI PO
ADR
OCT
BTR 14 .
NAC

TRI AND SYS2
11377

USES PF4
WORKING STORAGE 1.3

FTH 6
TRI ! "
T?0 84NOP • • • - - - r .
NOP
LPK IP
NOP
TR| 2 ~. " "" ""
T?0 84
NOP -.-.-- -
NOP
LOW IP
NOP .._
LDI PC
000 SIN PS2
2024Q010
NOP
6
NOPNOP " — ;' r: " " ~"
77777400 -
LRC.8
LDM DB
AOL BA
CDL LL
BTR 7 " '
NOP 00 T VECT SYS2
LDI PC
OOOSIN PS2
20240110
NOP
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TR| ANO

11443
11444
11445.
1144A
11447
11450
11451
1145?
11453
11454
11455
1145A
11457
11460
11461
1146?
11*63
11464
11465
11466
11467
11470
11471
1147?
1147»
1147«
11475
11476
11477
11500

srsj ..'......

•

• • •

30*71606
7* 1 16213
1221322*
16010000
360*0000
21372317
16060000
74 1 1621*
1221322*
16010000
360*0000
21372317
16160000
267*2673
on 0 7Q346
202*0010
26750000
00000006
12130000
26720000
77777*00
56210510
13672742
5*3*5521
2*415455
30571470 .
04570000
26742673
on 0 70346
20240110
14610000

.

TTL
L»ce
NIC
NIC
NIC

. . .NIC

TN2
LOO
S6L

" fTR
.... . STT

STW
FTR
LDO
S6L
FTR
STT
STW

LDI
ADR
OCT
LDI
OCT
SEL
LDI

•OCT
AND

. SDL
COL
ST|
TNZ
CLP
LDI
. ADR
OCT
BTR
NAC

>

or
A
e*
i
04
3P
6
A
BA
1
04
3P
14
PD

PL

AC
PB

BA
67
CC
DA

057
PD

14

.**

T»l ANO SVS3
11442

USES PM
. WORK INS STORA06 U.3

FTU 6 . ... : ;
TRI 1 .
T?0 84 .._.. .._. . _ ;. .. .
NOP
NOP
L0»» IP
NOP
TRI 2
TiO 84 _ . .
NOP ;
NOP
LOU IP
MOP
LDI PC
OOOSIN P8S . _ _ .
202*0010
NOP , , _ , .
6

NOP " • • " ~~ "
77777400
LRC 8 .'".'."
LOM OB
AOL BA
COL LL _ __
BTR 7
NOP 00 T V6CT SYS3 .
L D I P C . . • - . - • •
OOOSIN PSS
202*0110
NOP
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srsiic

11505
11506
11507
11510
11511
11512
11513
11514
11515
11516
11517
11520
11521
11522
11523
11524
11525
11526
11527
11530
11531
11532
11533
11534
11535
1153A
11537
11540
11541
11542
11543
11544
11545
11546
11547

.. 11551)
11551
11552
11553
11554
11555

.-•-

74 1 16155
75 1 17540
70750400
75 1 70332
74 l 16155
70750401
75 .1 70333
74 1 16156
75 1 17541
70750400
75 1 70334
74 1 16156
70750401
75 1 7Q335
74 1 16157
75 1 1754?
70750400
75 1 70336
74 1 16197
70750401
75 1 70337 '
2*742673
00 0 16070
00 0 17000
05060000
2M12431
54660000
30671475
74 1 16011
70750400
75 1 70354
74 1 16011
7075Q401
75 1 70355
74 1 16012
70750400
75 1 70396
74 1 16012
70750401
75 1 70397
23270000

TTL
LOCO
NIC
MIC
MIC
NIC
LDD
STD
CPF
STD
LDD
CPF
STD
LDD
STD
CPF
STD
LDD
CPF
STD
LDO
STD
CPF
STD
LDO
CPF P
STD 1
LO I F
ADR
ADR
LRC6
LDi C
CDL *
TNI N
LDO A
CPF P
STD A
LDD A
CPF P
STD A
LDD A
CPF P
STD 'A
LDD A
CPF P
STO A
LDH 2
MAC

L

L..

L

L

L

L

D

A
N
7

L

L

L

L

P

svsiTc'
11909 .

IPS!
PSI
CLP oo
SIN PSI
CLP 01 _
COS PSl
I THl

CLP oo
SIN THl
I THl
CLP 01
COS THl
IPH1
PHI
CLP oo
SIN PHI
IPH1
Cl.P 01
COS PHI
LDI PC
OOOIT1XU
OflOTlXU
NOP;
STJCA
NOP
BTR 2
I ALPHA A
CLP oo
SIN AA
I ALPHA A
CLP 01
COS AA
I BETA A
CLP oo
SIN BA
1 BETA A
CLP 01
COS BA
NOP

OSES* WORK 1 NO STORAGE 2 '"

SJN ROUTINE
STORE SIN PSl

COS ROUTINE

. SIN

COS

SIN

COS

SIN

COS

SIN

COS

ROUTINE

ROUTINE

ROUTINE " " '"

ROUTINE

•*n- - r---

ROUTINE

ROUTINE"

ROUTINE

ROUTINE
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STS2JC

11562
11563
11564
1156?
11566
11567

115?!
1157?
11573
11574
11575
11576
11577
lieon
11601
1160?
11603
11604
11605
1160ft.
11607
1161ft
11*11
1161?
11613
11614
11615
11616
11617
1162"
11621
11622
11623
11624
11625
11626
11627
1163n
11631
11632

74 1 16160
75 1 17543
70756400
75 1 703*0
74 1 16160
70750401
75 1 70341
74 i 16161
75 1 17544
7n750«00
75 1 7Q342
74 1 16161
70750*01
75 1 7Q343
74 l 16162
75 1 17545
70750400
79 1 70344
74 1 16162
70750401
75 1 70345

00 0 16076
00 0 17010
0506QQOO
2M12431
54660000
30671475
74 1 16013
70750400
75 1 7Q360
74 1 16013
70750401
79 1 70361
74 1 16014
70750400 .
75 1 70362
74 1 16014
70750401
75 1 7Q363
23270000

TTL 8YS2IC •
tOCO HS62 -
HIC USES* WORKING STORAGE »
NIC _MIC "" "" '." "

MIC ;
LOO A 1PS2
STO A PS 2 . .
CPF PL CLP oo SIN ROUTINE
STD SIN PS2 STORE SIN PS*
LDO IPS2
c*r L CLP 01 cos .ROUTJM&
STD COS PS2
LDO IT*? , .
STD TH 2 i
CPF L CLP 00 SIN!ROUTINE
STD SIN TH2 |
LOD ITM2 .... . _ '•
CPF L CLP 01 COS ROUTINE
STD COS TM2 .
LOO IPM 2
STO PN 2 _
CPF L CLP oo SIN ROUTINE
STD S|N PH2 '_ _..
LOO IPH2
CPr PL CLP 01 cos ROUTINE
STD A COS PH2
tOI PD LOI PC . . .'. ..
AtlR OOOIT2XU
AOR OOOT2XU ; •'
LRC 6 NOP
LOI DA ST| CA IT2">T2 _ ___
CDL NN NOP : ' " .
TN2 N7 BTR 2 _
LDO A 1 ALPM4 B x
CPF PL CLP oo SIN ROUTINE
STD A S|N AB
LOD A I ALPHA B .
CPF PL CLP 01 'cos ROUTINE
STD A COS AB _
LOO A I BETA B
CPr PL CLP oo
STD A SIN BB
LCD A I BETA B _
CPF PL CLP 01 COS ROUTINE
STD A COS BB
LOW 2P NOP

.J1AC.
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c
c

c

c

STSSIC

11637
. 11640

11641
11642
11643
11644
11649

... 11646
11647

... 11650
11651
11652
11653
11654
11659
11656
11657
11660
11661

.... 11662
11663

.. 11664
11665
11666
11667
11670
11671
11672
11673

.._.,- 11674
11679

11677
11700
11701
11702
11703
11704
11705
11706
11707

74 J
79 J
707!
75
74
707
79
74
79
707
79
74
707
75
74
79
707
79
74 "
707!
79 1
2674
00 (
00 C
090C
2641
546<
306)
74 1
707!

"79 1
74 1
707!
75 1
74 1
7079
79 1
74 1
7079
79 1
2327

1 16163
I 17546 .
10400

70346
16163

0401
• 70347
16164
17547 " ~

0400
70350
16164

0401
70351
16165
17550

0400-
70352
16165

10401
70353

12673i 16104 :
17020

0000
2431
0000
1475

16015
0400

70364
16015

0401
70365
16016

0400
7Q366
16016

0401
70367

0000

TTL
LOCO

" NIC
NIC

"" NIC
,HIC
LDO A
STD A
CPF PL
STD A
LDO A
-CPF PL
STO A
LDO A
STO A
CPF PL
STD A

' LOO A
CPF PL
STO A
LOO A
STD A
CPF PL
STO A
LOO A
CPF PL
STD A
LDI PD
ADR
ADR
LRC 6
LDI DA

. COL NN
TNZ N7
LOO A
CPF PL
STO
LOO
CPF L
STD
LDO
CPF L
STO
LDD
CPF PL
STD A
LOW 2P

SYS3IC
11637.

IPS3
PS 3
CLP oo
SIN PSS
IPS 3
CLP 01
ces PSS
ITM3
TM3
CLP oo
SIN THJ
ITH 3
CLP oi
COS THJ
IPM 3
PM 3
CLP oo
SIN PHJ
IPM 3
CLP 01
COS PHJ
101 PC
OOOITSXU
OOOT3XU
NOP
STI CA
NOP
8TR 2
1 ALPHA C ~
CLP 00
SIN AC
1 ALPHA C
CLP 01
COS AC
1 BETA C
CLP oo
SIN BC
1 BETA C
CLP 01
cos ec
HOP

USES* UORKINB STORABE 2

IPS3

S|N ROUTINE
STORE SIN PSS

COS ROUTINE

ITH3

SIN ROUTINE ;__

1 cos ROUTINE
IPM 3

S|N ROUTINE

cos ROUTINE

ITS— >T3

SIN ROUTINE

COS ROUTINE

SIN ROUTINE

COS ROUTINE
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TR| UN SYSl

11714
11715
11716
11717
11720
11721
1172?
11725
11724
1172?
11726
11777
117SH
11731
11732
11733
11734
11739
1173*
11737
1174n
117*1
11742
11743
11744
1174?.
11746
11747
Il75f>
11751
1175?
11753

. ...._,. . .

30471604
74 i 16213
1?21322«
16050000
0447QOOO ........
74 1 16214
12213224
16210000
04470000
37310447
37032*27 _
37040447
26742673
00 0 17521
202<0002
26750000 '
00000003 .
17130000
26720000
77777400
56210510
13672441
54555433
30571471
2317QOOO
37310447
37032327
370*0447
26742673. .
00 .0 17521
2024Q102
14570000

TTL
LOCO
MIC
MIC
NIC

- MIC ... .
MIC
TNI D7
LOD A
SEL BA
fTR 5
CLPO 47
LDO A
SEL 6*
FTR 17
CLPO 47
TCT 31
TCT 03
TCT 04
LDI PD
ADR
OCT
LDI PL...: ... OCT
SEL AC
LDI PB
OCT
AND BA
SDL 67
CDL LI
TNZ L7
LDM IP
TCT 31
TCT 03
TCT 04

_ LDI PD
ADR
OCT
8TR 16
MAC

TRI LIN SYSl
11714 . ._...,

FTR 4 l

TRI 1
TIO 84
NOP -
NOP
TRI 2
T?0 B4
NOP
NOP
CLPO 47
LOW 2P
CLPO 47
LOl PC
ooowsix
20240002
NOP
3
NOP
NOP
77777400
LRC 8
STI OA
COL CC
BTR 6
NOP '
CLPO 47
LOW 2P
CLPO 47
LDI PC
OOOWSIX
2024Q102
NOP

USES* WORKING STORA86" 1.8 "" "
PF 3.4

TBST ic . .
CVS 1 1C

T6ST 1C.. ... ._. ' _

. SYS 1 1C
srs i ic
IF MOLDr.00 T.Q.J.lti_i .,
SYS 1 1C

110 DATA ADR. .

LOOP COUNT

MASK ' "" ~ " ""' ' '.
STORS OT "

SYS 1 1C"" " " '.""
IF HOLn. oo ro s.i.
SYS 1 1C

I1U DATA ADR
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T«I LIN SYS2

11762
11763
11764
11765
11766
11767
11770
11771
11772
11773
11774
11775
11776
11777
12000
12001
12002
12003
12004
12005
12006
12007
12010
12011
12012
12013
12014
12015
1201A
12017
12020
12021

30471604
74 ] 16213
12213224
16050000
0450QOOO
74 1 16214"
12213224
16210000
04500000
37320450
37032327
3704Q450
26742673
00 0 17524
202*0002 .
26750000
00000003
12130000
26720000
77777400
56210510
13672441
945*5433
30571471
23170000
37320450
37032327
37040450
2*7*2*73
00 0 "17524"
202*0102 •
14570000

TTt
LOCO
HIC
MIC
MIC
HIC
MIC
TNi 07
LCD A
SEl BA
FTR 5
CLPO 50
LOO A
SEL BA
fTR 17
CLPO 50
TCT 32
TCT 03
TCT 04
LD1 PD
ADR
OCT
tDl PL
OCT
SEL «C
LD1 P8
OCT
4ND BA

. SDL 67
COL LL
TNZ L7
LOW IP
TCT 32
TCT 03
TCT 04
LDI PD
ADR
OCT
BTR 16
MAC

TRI LIN SYS2
11762

USES* WORKING STORAGE 1,2
er ».4

" 1
fTR 4
TRI 1 ' -' •••" -" ~ ~
T*0 84
NOP "'• ' "
NOP SYS 2 1C
TRI 2
T>0 B4
NOP
NOP SYS 2 1C
CLPO 50 SYS 2 ic
LON 2P
CLP 050 . SYS2 1C
LOI PC
OOOUS2X
2024QQ02
NOP
3
NOP
NOP
77777400
LRC a . •
STI DA
COL CC
8TR 6
NOP
CLPO so SYS 2 ic " ""
LOM -2P
CLP 050 SYS2 ic "7
LOI PC
OOOMS2X
2024Q102
NOP
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TKJ Li* SYS 3

12030
12031
1203?
1203J
12034
12035
l203A
1 2037
l204n
1204}
12042
12143
12044
12049
12046
12047
l2o5n
12051
12092
12G53
12054
12055
12056
12057
.l206n
12061
12062
12063
12064
}2065
12066
12067

30471604
74 1 16213
17213224
1*050000
04910000
74 1 16214
12213224
16210000
04510000
37330451
37032327 . ...
370*0451
26742673
on 0 17927
20240002
26790000
00000003
12130000
26720000
77777400
9*210910
13672441
54559433
30971471
7317QOOO
37330491
37032327
37040491
7*742673
00 0 17527
2024Q102
1497QOOO

TTL
LOCO
MIC
MIC
MIC
"1C
HIC
TNZ 07
LOO A
SEt BA
FTR 5
CLPO 51
tOO A
SEL BA
FTR 17
CIPO 91
TCT 33
TCT 03
TCT 0«
LD1 PD
ADR
OCT
LDI PL
OCT
SEL AC
LDI P8
OCT
AND BA
SOL 67
COL LL
TNZ L7
LOM IP
TCT 33
TCT 03
TCT 04
LDI PD
ADR
OCT
BTR 16
MAC

T»i LIN'SYS 3"
12030

USES* WORKING STORAGE

rift 4
TRI 1
T?0 B4
HOP -
NOP
TRJ 2
T?0 fl4
NOP
NOP
CLPO si
LOK 2P
CLP 05i
LDI PC
060US3X
2024Q002
NOP
3
NQP
NOP
77777400
LAC 6
STI DA
CDL cc._
BTR 6
NOP
CLPO 5i
LOW 2P
CLP 091
LOt PC ._.
OOOUS3X
2024Q102
NOP

SYS .3.. ic.

SYS 3 ic
SYS 3 ic
SYSS "ie "

SYS 3 1C

SYSS 1C
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FORM T VECTORS
t

C

c

1207*
' 12077
l2iOD
12101
12102
12103
12104

12111
12112
12113
12114
12H5
12116

_. 12117

12124
12125
12126
12127
I2i3n
. 12131
12132

37051605
26712A7?
00 0 17521
00 0 17000
46233606
70750420
23270000

37051605
26712«7»
00 0 17524
00 0 17010
4*233606
70750420
23270000

37051605
26712672
00 0 17527
00 0 17020
46233606
70750420
23270000

' ' ' TTL
LOCO
MIC
NIC
MIC
NIC
MIC
MIC
TCT 05
LDI PA

• ADR
ADR
CPL BC
CPF PL
LOU 2P
LOCO
MIC

... ... MIC ._
MIC
TCT 05
LDI PA
ADR
ADR

, CPL BC
CPF PL
LDM 2P
LOCO

•MIC
,"IC
/MIC
'TCT os
'LDJ PA
ADR
ADR
CPL BC
CPF PL
LDH 2P
MAC

fORM T
12076

FTR 5
LDI PB
OOOWS1X
OOOUXU
SIT 06
CLPO 20
NOP
12111

FTR 5
LDI PB
OOOMS2X
OOOT2XU
STT 06
CLPO .20
NOP
12124

FTR 5
LDI PB
OOOUS3X
OOOT3XU
STT 06
CLPO 20
NOP

VECTORS

T VECT SYSl
OSES I WORKING STORAGE 2

PFft

IF ABS DATA. SKIP"""
SINGLE A UPPER B

SDS

T VECT St58 ~

IF ABS DATA. •«!*.._

SOS

.'.. T.VECT STS3 __:._._.. ._.

IF ABS DATA, SKIP

SDS

'"•

( '
I
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ANA ANG SYil

1*142

1*191

1*1*6

1*161
1*162
1*163

74 1 1621*
1*140 12*1051)4

1<144 36U416U2
1619UUUU

TTL ' ANA ANG" SVSI"
LOCU 12137
H 1 C
MIC

NIC
HlC
LDU A ANA LOU
SEL B* LUC 4
SSk to ULU03*
AND Uti ADt BP
FTx 4 NOP
STI U4 fTrl 2
FT« J3 «OP
STT U4 NOP
$T* JP LOH IP
LDI PD 'LDI PC
ADK UOUSIN PS1
OCT 20240237
L0| PL LDI PB
OCI 6
OCl /7776000

^ Sfcl AC MOP
ANu B* >T| DA
CDt. LL CDt CC

CLP U53 MOP
STI 03 LDta IP
MAC

•

"USES* WORKING SIOHA<;t 1.3
p> a. 4

NEAU CONTHOL HQKil
SHIFT RIGHT 4
USE LAS' 2 HI IS FOR TKANSFEK
SYS i QPEKAi.e
SYS 1 1C TRUfc
SYS 1 HULU 1NUE

. SYS 1 1C TRU6
SAVE RETURN, oo TO srsi

llU DATA ABH

LOOP COUNT
hASK
MEAD ANIiLh »KUH IIU
STOKE HISH 14 BUS

t IN1SHEU NO. CO UACK
YES. Go TO'T VECI SYSI
SET HOLU FLAU.GU TO SYSI
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A MA Ai»G Sr$2

Ul/7
1*200

1*202
U2U3
1*204

1*2U7
l«2in
1*?11
1*21?

1*215
1*216._

74 1 16212
12clOSU2
66/20703
56424127
IMMOOOU
46U41602

JOU400UU

UO 0 7QJ40

26/52672
UOOOOOU6

1214000U
56*12441
545554J3
405/1474
u4^kfrOOO^
46U<$23l7

TtL ANA ANU SYS2
LOCO 12172
MIC

MIC
NIC

" ' MIC
LOU A ANA LOB
Sb'L b» LRC 2
SSL 7U CLU 03
ANU -uu ADF ap
FT« 4 MOP
STf 04 MN 2
FTK 14 NOP

STw if LDN IP
• LU1 VO LDI PC

AOrt UOOS1N PS2
OCI *024Q231
LDI PL LDI PB
OCI 06
OCI /7776000
SkL AC MOK
ANu bA ST| DA
COL LL CDL CC

_JN< L7 elTK 3
CLP 056 MOP
STT U4 LDM IP

USES* MURRJNU SlUHAUb l.J

REAU CONTHOL HOHO
SHIFT RIGHT 2
USE LAST 2 HITS FOR THANSFEH
SYS 2 OffcHAlt
SYS 2 1C TRUb
SYS 2 HULO IKUE
SYS 2 1C TRUfc
SAVb HEIUNN. UO TO SYS2

IJU DATA AOUHbSti

LOOP COUNT
MASK
HfcAU ANULfcS »KOH UU
STOHE H1UH 14 BITS

F1NISHHU NO. 00 BACK
YES. UO Tfr 1 VECT SYS2
SET HOLU FLAUi UO TU SYS2

MAC
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_J.1_.
ANA ANQ SfSJ

K225
1*224
1*2*7
1*2.50
1*2.31

1*244

K246
1*2.57
1*240
1*241
1*242
1*243

1*245
1*24*
1*247

TTL"
LOCO
«IC
N I C

-HTC~

"AWA~7ni
1222$

•uses*
P* 3.4

SlUNAUt 1.4

74 1 10212
I2*107b3

1MI.5UOUU
36U416U2
1619UUUU

26/4J673
on o 7uJ4*

26/92672
UOUUUOU6
77/76000
121-iOObb

5O3»4 iS
3uS?l474

46b3i43l7

LOU A
Sb'i. dA
ANU Utt
fix J
STI 04

STt U4
STh dP
L01 PU

Sei
ocr
oci
SbL AC

COL LL
TN« (.7

STT U3
NAC

ANA LOU
CLU 03

KfOl*

>TH 2
MOP
MOP
LD« IP
LD1 PC

*0*40223
UDI PU
ft
/777&000

!>TI DA
CDL CC
oTK 0V

LD« IP

*<t*U CONTKOL MONU FKO« 1 IU
USb LASI 2 bllS FOR IrtANSfEK
SYS 3 OPbHAlb
SYS 3 1C TRUfe '
SYS 3 HULD IKUE
SYS 3 1C TRUb
SAVb HEtUMN >UO TO *TSJ

i

IIU DATA ADUHbSk

LOOP COWNT

H6*0 ANOLbS FHON IIU
Sronfc MIUM i< BUS

r IKI5HEO NO.UO HACK
YES. uo TO rvbci SYs3
SET HOLU FL*O« uo TO sv!»3

&v
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ANA LIN srsi

12257
1226ft
12261
12262
12263
12264
12269
12266
12267
1227«
12271
122'?
l2?73
12274
12275
12276
12277
l230n
12301
12302
12303
12304
12309
12306
12307
1231H
12311
12312
12313
12314
12319
12316
12317

12321
12322
12323
12324
12329
12326
.12327
12330
12331
12332
12333

74 1 16212
12210904
667.20703
96424127
16030000
3604Q447
1*430001
'36040447
37310447
37032327
37Q4Q447
2674J67S
00 6 17921
202*0215
2675QOOO.
ononoooS
26720000
77776000
JMS5621
05001367
24419455
54333057
14710000
2674QOOO
00 0 17521
74 2 16170
05136632
30241603 '
26790000
00 0 16030
16020000
26790000
00 0 16033
27432752
76542441
4495QOOO
27432752
76542441
44550000
27432752
76942441
2317QOOO
37040447
37310447
23270000

" ffL
LOCO
NIC
NIC
NIC
NIC
NIC
LDD A
SEL 8A
SSL 7B
AND DB
FTR 3
STT 04
FTR 39
STT 04
TCT 31
TCT 03
TCT 04
LOI PD
ADR
OCT
LDI PL
OCT
LDI PB
OCT "
SEL AC
LRC 0
ST.] DA
CDL CC
BTR 6
LDI PD
ADR
LOO 8
LRC 11
TNI 84

...LDI PL.
ADR
FTR 2
LDI PL
ADR
LDH DC
NCS 12
CIL LL
LDH DC
HCS 12
CIL LL
LDM DC
NCS 12
LDH IP
TCT 04
TCT 31
LDH 2P
NAC

ANA LIN SVSl
12297

ANA LOB
LRC 4
CLD 03
AOF BP
NOP
CLPO 47
NOP
CLPO 47
CLPO 47
L0« 2P
CLPO 47
LO! PC
ooowsix
202«0219
NOP
3
NOP
77776000 ~
AND 8A
SDL 67
CDL LL
TNi L7
NOP
NOP
OOOMSix
ICM i
SSL 3R
FTR 3
NOP _
OOOISC1X1
NOP
NOP
0001SC1X2
LDN LB
STI DA
NOP
LOH LB
STI DA
NOP
LDH LB
STI DA
NOP
CLPO 47
CLPO 47
NOP

•
USES* WORK 1 NO STORAGE 1*2

PF 3.4

110 CHD APR

1...- .

SYS 1 1C
SYSl HOLD
SYS 1 1C

. SYS i 1C . ....; _ __...;.•

SYS 1 1C
LIN HORKINQ 1
IIU DATA ADR "

LOOP COUNT ' ""

HASH

SCALE ANALOO LINEAR" " '

CONTROL «ORb i .
SHIFT LEFT 11

SCALE CONST i ADR

.

SYS 1 1C
SYS 1 1C
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ANA LIN SY82

12342
12343
123*4
12345
12346
12347
12350
12351
12352
12353
12354
12355
1235«
12357
12360
12361
12362
12363
12364
12365
12366
12367
12370
12371
12372
12373
12374
12375
12376
12377
12400
12401
1240?
12403
12404
12405
12406
12407
12410
12411
12412
12413
12414
12415
12416

74 1 16212
12210502
66720703
56424127
16030000 ..... . _
360*0450
16430000
3A04Q450
373?0450
37032327
37040450 .
26742673
00 « 17524
20240212
2675QOOQ
00000003
2672004)0 _...'..
77776000
1M35621
05001367
24415455
54333097
14710000
26740000
00 0 17524
74 J 16170
05126632
30241603
26750000
00 0 16036
16020000
26750000
00 0 16041
27432752
76542441
44550000 '
27432752
76542441
44550000
27432792
76543441
2317QOOO
3704Q490
37320450
23270000 .

TTL
LOCO
NIC
HIC
MIC

_.MIC
MIC
LDD 4
SEL 6*
SSL 7B

. AND DB
FTR 3
STT 04
TTR 35
STT 04
TCT 32
TCT 03
TCT Q4
LDI PD
ADA
OCT
LDI PL
OCT
LDI PB
OCT
SEL AC
LAC 0
STI DA
COL CC
BTfl 6
LDI PD
ADtt
LDD 6
LftC 10
TNZ 84
LDI PL
ADA
FTR 2
LDI PL
ADR
LDM DC
HCS 12
CIL LL
LDM DC
MCS 12
CIL LL
LDM DC
MCS 12
LOW IP
TCT 04
TCT 32
LDN 2P

ANA LIN SrS2
12342

USES'- WORK I NO STORA06 1*2
_ Pf J..4

ANA LOO
LAC 2
CLD 03
AOF BP
NOP
CLP 050

.NOP .. . ....;. .. ' ' ... '' ..... •
CLP* 090
CLPO 50 . SYS 2 ic . .._
LDM 2'
CLP 090 svs? fe
LOI PC ,
OOOWS2K . . . . '...
2024Q212
NOP '
3
NOP
77776000 •
AND 8A ...'._ ...
SDL 67 SCALE ANALOG LIMA*
COL LL .
TNI L7
NOP . ;

NOP
OOOWS8X ...'.. - . -
lew i
SSL 3B . .
FTR 3
NOP • •
OOOISC2X1
NOP
NOP " " - - - -
OOOISC2X2
LDM LB
STI DA
NOP
LDM LB
STI DA
NOP .
LDM LB
STI DA
NOP
CLP 050 SYS2 1C
CLPO 50 SYS 2 1C
NOP

MAC
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AN* LIN SYS 3

12429
12426
1242?
I2.43n
12431
12432
12433
12434
12439
12436
12437
12440
12441
12442
12443
12444
12445
12*46
12447
l245n
12451
12452
12453
12454
12455
12454
12457
12460
12461
1246?
12463
12464
12465
12466
12467
12470
12471
12472
12473
12474
12475
12476
12477
12500

.. . . •

74 1 16212
17210703
56424127
16030000
3«04fl451
1*430000
36040451
37330451
37032327
37040451
2*742673
00 0 17527
20240207
26750000
00000003
26720000
77776000
17135621
05001367
24415455
S433S057
14710000
2674QOOO
00 0 17527
74 2 • 16170
05116632
30241603
26750000
00 0 16044
16020000
26750000
00 0 16047
27432752
76542441
44550000
27432752
76542441
44550000
27432752
76542441
7.3170000
37040451
37330451
23270000

" TTL
LOCO
NIC
MIC
MIC

. MIC ..
MIC
LDD A
SEL 8*
AND 08
fTR 3
STT 04
FTR 35
STT 04
TCT 33
TCT 03
TCT 04
LDI PD
ADR
OCT
LDI PL
OCT
LDI PS
OCT
SEL AC
LRC 0
ST| DA
COL CC
BTR 6
LBI PD
ADR
LOO 8
LRC 9
TN! 84
LDI PL
ADR
FTR 2
LDI PL
ADR
LDN DC
MCS 12

. ' . CIL LL
LDH DC
MCS 12
CIL LL
LDH DC
MCS 12
LOW IP
TCT 04
TCT 33
LDH 2P .
MAC

ANA LIN SVS 3
12425

USES* WORKING sTORiae iit
PF 3.4

ANA LOO
CUD os
AOF 8P
NOP
CLP 051
NOP*
CLP 05i
CLPO 51 SYS 3 1C" "" ."" ~
COM 2P
CLP 051 SVSJ 1C ' " "™
LDI PC
OOOUS3X
20240207
NOP ~: " "" "• :' ' '
3 . ' . . .
NOP
77776000
AND BA
SDL 67 SCALE ANALOO LINEAR
COL LL ~ ."
TNI L7
NOP
NOP
OOOWS3X
1CW1
SSljSB " " ~
FTR 3
NOP '
OQOISC3X1
NOP •
NOP
OOOISC3X2
LOM LB ,
ST1 D»
NOP
LOM LB
ST1 DA .
NOP
LOM LB
STJ DA
NOP
CLP 051 SYSJ ic
CLPO si svs 3 1C
NOP
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DlO AND

12507 '
12510
12511
1251?
12513
12514
12515
12516
12517
I25?n
12521
12522
12523
12524
12525
12526
12527
I253n
12531

3Y81 .

..* /

07035641
74 2 16219
050*6631
24710000
00000000 . DASC1
$5121222
07015624
3n4136Q4
?1372317
74 1 12513
07075541
74 ? 16215
55122671
00 0 7Q332
0506000"
17322413
54664422
30621479
04550000

m
... . LOCO

NIC
NIC
MIC
CLO 3

. LDD B
L»C 4
STI PA
OCT
AOL AB
CLP 1
TNI 01
STM 3P
LDD A
CLO 7
LOO B
AOL AB
ADR
LRC 6
SEL.CB
COL NN
TNI N2
CLP 099
NAC

010 AND 3YS1
1J907

AND DA
DOP 24
SSL 3A
NOP
0
SEL BB
AND BO
STT 04
LD* IP
OASCi
ADL DA
OOP 24
LD1 PA
OOOSIN PSI
NOP
STJ AC
CtL BB
dTR 2
NOP

•

USES* WORK 1 NO" StdRAOe'T.S
PF 4..

NASK BITS 22.-2?
OET DDP 24 CON MORD ,
SHIFT t LEFT 4
SAVE DIO ANO SEL CODB ~ .

ADD INCR TO CON KORD. SEL ~
M*SK SYSl fC B|T
tr srsi ic. SET Pf4»i
S»VE BRANCH. OET BRANCH
LOAD A WITH DlO AN6 SEL CORE
COMPUTE INCH RFL TO 4QQ
GET DDP 24 CON MORD
ADD INCR. LOAD AJ(|TM JINO..AMR
INITIALIZE LOOP COUNT
INPUT TRIO FUNCT, STORE
DECR N, INCR a •
ir COUNT N0t»0. BO AGAIN
Op T IffCT ^r$t

3-65



DIG ANG SYS2

12552
12553
12554
12555
12556
1*557
12560
12561
12562
12563
12564
12569
]256A
1*567
12570
12571
1257?
1257S
12574

7035441
4 2 16215
5046631
4710000
0000000 DASC2
5121922
70?562«
0413604
1372317
4 1 12556
7075541
4 ? 16215
5122671
0 0 70340
5060001
7322413
4664422
0621475
4560000

TTL
LOCO
NIC
MIC
HIC
CLO 3
LOO 6
L«C 4
ST1 PA
OCT
AOL AB
CLD 2
TNZ 01
STH 3P
LOO *
CLO 7
LOO 8
ADL AB
ADR
L*C 6
SEL CB
COL NN
TNi N2
CLP 056

DIG ANG SY82
12552

AND DA
OOP 24
SSL 3A
NOP
0
SEL BR
AND BO
STT 04
LOW* IP
D4SC2
ADL DA
OOP 24
LDI PA
OOOSIN P82 .
NOP
STI AC
CIL BB
0TR 2
NOP

USES* WORKING STORAGE 1.3
pr 4

INPUT DIG CONTROL WORD
SYS2 Id
YES. SET PP4
SAVE RETURN, Op .TO ST8J

INPUT TRIO FNCTS

00 T VECT »m
MAC
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DIQ ANO SVI3

12*1?
17616
12617
12620
12621
12622
1262S
12624
12629
12626
12627
•l263n
12631
12632
12633
12634
12635
12636
12637

07035641
74 2 16215
09046631
24710000
00000000
55121222
07045624 „
30413604
21372317
,74 1 12»81
07075541
74 9 16215
55122671
00 0 70346
05060000
17322413
54664422
30621475 .
04570000

DASC3

TTL
LOCO
MIC
MIC
MIC
CLD 3
LDD B
LRC 4
STI PA
OCT
»DL AB
CLD 4
TNI 01
ST« 3P
LDD A
CLD 7
LCD B
ADL AB
ADR
LRC 6
SEL CB
COL NN
TNI N2
CLP 097

010 ANO
12615

AND DA
OOP. 74
SSL 3A
NOP
0
SEL BB
AMD BD
STT 04
LOW IP
D«SC3
ADL DA
OOP 84
LDI PA
OOOSIN
NOP
STI AC
CIL BB
VTtt 7
.NOP

.

srss
USES» MORKINQ "stpRAOE i,3

. , ...Pf_4 _T

INPUT DIG CONTROL HOMO ' "
srss ict
YES. SET PF4
SAVE RETURN. 80 TO. 8T*3 _

f

PS3

INPUT TRIO r«lCt| ~~ -....-,-

OA T t»PCT 1Y«S
MAC
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c
c
c
c
c

c

plO.L»N_SY«l_

V

, t

12660
12661
12662
12663
12664
12665
4.2666
12667
1267H
12671
12672
12673
12674 •
12675
12676
12677
12700
12701
12702
12703
12704
12705
12706
12707

12711

07039641
74 2 16919
09046631
95211221
07015624
30410447
37310447
37032327
37040447
09066672
07019624
30411607
26724411
00 0 17000
09063609
12312423
44119466
30621479 '
23170000
07029541
26720903
00 0 17581
12312423
95415466
30621479
23170000

TTL
LOCO
MIC
NIC
MIC
CLD 3
LDD B
LRC 4
AOL BA
CLD 1
TN2 01
TCT 31
TCT 03
TCT 04
LRC 6
CLO 1
TN2 Ot
LOI PB
ADR
LRC 6
SEL CA
CIL AA
TNI N2
LOK IP
CLD 2
LOI PB
ADR
SEL CA
ADL DA
TNI N2
LDM IP
MAC

DIG LIN SY81
186*0

AND PA
DPP 24
SSL 3A
SEL BA
AND 00
CLP 047
CLP 047
LOW 2P
CLP 047
SSL l»
AND BO
FTR 7
CIL AA
OOOUXU
STT 09
STI BC
CDL NN
BTR 2
NOP
AOL DA
LRC 3
onowsix
ST| BC
CDL NN
BTR 2
HOP

USES' WORKING STORAGE 1.2
Pf 3.4

MASK BITS 22-23 INTP_A
OET OOP 24 COM WORD
SHIFT * LEFT 4
ADD INCH TO COM WORD. SEL
MASK srsi ic BIT
IF SVSl 1C. BO TO 1C ROUT
IF SSMJ. 60 TO_IC ROUT_

"IF IN HOLD.'RRANCM' To s.TT
IF PF4>1. GO TO 1C ROUT _
SHIFT B RIGHT «
MASK BIT 23
IF INC« DATA, BRANCH

. tOAO .TiXU IN .B.. I lM_DAt*.-»ODR. IN A

SET LOOP COUNT.PFJ>X
INPUT. STORE DATA. BUMP STORE AODR
(NCR COM WQRn. DECR COUNT
IF COUNT NOT»0. BRANCH
RETURN TO stsi

*IIU DATA ADDR lN~A
LOAD HSIX |N B. SET LOOP.COUNT
INPUT. STORE DATA. SUMP STORE AODR
ADD 2 TO COM MORD. OECR COUNT
IF COUNT NOT>0.__BRAJ«CM

"RETURN TO STSI

11
l "
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DIG LlN SY82

12732
127S3
12734
12739
12736
12737
12740
12741
1274?
1274.1
12744
12745
1274A
12747
1275ft
12751
1275?
12753
12754
12755
12756
J2757
I276n
12761
12762
12763

Q7035441
74 2 16
05046631
55211221
07025624
30410450
37320490
37032327
37040450
05066672
0,7015624
30411607
267?44H
oft n i»
05063605
17312423
44115466
J0621475
23170000
070?5541
2*770503
00 0 17
12312423
55415466
30621475
2317QOOO

TTL
LOCO
MIC
NIC
me

. CLD 3
15 LDO B

LRC 4
ADL BA
CUD 2
TNI Dl
TCT 32
TCT 03
TCT Q4
LRC 6
CUD 1
TNi Dl
LOI Pfl

110 ADR
LRC 6
SSL CA
CIL A*
TNi N2
LOW IP
CLO 2
LOI -PB

124 ADR
SEL CA
'AOL DA
TNZ N2
LOW IP
MAC

010 LIN SY32
12732

AND DA
OOP 24
SSL 3A .
SEL 6A
AND BD
CLP 050
CLPO so
LOM«2P
CLP 050
SSL 7B
AND BD
FTR 7
CIL AA
OOOT2XU
STT 05
ST| BC
COL NN
BTB 2
NOP . .. . „_
AOL DA
LRC I
OAOHS2X
ST| BC
CDL NN
BTR 2 ...
NOP

USES* WORK 1*8 STORAGE 1.2
PF 3.4

INPUT DIG CONTROL WORD

" ir SYS2 ie»"ob ic'ROuT ~
IF SSU9. 00 TO 1C ROUT*
IF HOLD. GO TO S.|.
If PF4»i. 80 1C »OOT_

IF INCR DATA. BRANCH

SET ABSOLUTE DATA FLAQ _
INPUT DATt. REPLACE T VECTORS

INPUT DATA, REPLACE WORKING INCR
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c
c

c
r
i

•

13004
13005

,. . 15006
13007
13010
13011
l3ni*
13013

.13014
13015

/.... H016
13017
i3o2n
13021

. ..... 13022
13023
13024
13029
13026
13027
13030
13031

... • 13032
13033
13034
13039

07039641
74 2 16219
09046631
99211221
07049624
30410491
37330*91
37032327
37040491
09066672
07019624
31411607
26724411
00 0 17080
09063609
12312423
44119466
30621479 •
23170000
070*9941
26720903
00 0 17927
12312<23 ..
59419466
30621475
23170000

TTU
LOCO
NIC
NIC
NIC
CLD 3
LOO B
LRC 4
AOL B*
CLD 4
TNI 01
TCT 33
TCT 03
TCT 04
LRC 6

_ CLO 1
TNI Dl
LOI PB

• ADR
LRC 6
SEL CA

. CIL AA
TNI N2
LOW IP
CLD 2
LOI PB
ADR
SEL CA
AOL* /DA
TNI ,N2
LOM IP
NAC

bieTTN-rftt
13004

AND DA
OOP 24
SSL 3»
SEL a*
AND BD
CLP 0»l
CLP 0!l
LOM 2P
CLP 051
SSL 7B
AND BD
FTR 7
CIL AA
OOOT3XU
STT 09
STI BC
COL NN
BTR 2
NOP
AOL DA
LRC 3
onowssx
STI ec
CDL NN
BTR 2
NOP

.._.!

USES- NORKIN6 STORAQE 1*2
PF 3.4

INPUT DID CONTROL WORD

IF SYS3 1C. 60 1C ROUT
IF SSW3. 60 1C ROUT
IF MOLD. 60 TO S.I.
IF PF4»1. 60 1C ROUT

.IF INCR DATA," BRANCH ~

SET ABSOLUTE DATA FLAB
INPUT DATA. REPLACE T VECTORS

.INPUT DATA, REPLACE HORKIN6 INCR

II
t "
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SIM AN6 SYSl

13056
13057
iSotn
1*061
1306?
13063
13064
13065
13066
1306?
13070
l30'l
13072
I3rt7j
13074
l3fl7S
' 13076
i Jo77
iSion
13101
1»102
13103
13104
13105
13106

• 13^07
l3iin
l3lll
13112
13113
13114
l3ll?
13116
13117
1312P
l3l2l
13122
l3l23
13124
13125
13126
13127
J3l30
1 34 Si
13132
I3l33
13134
43*34

26732675
2024Q202
00 0 17942
12130000
37310447
26733214
OOIOQOOO
633344J3
55135713
3H3416Q4
63114411
05031367
27545541
2551(1000
2«73i2iS
2024o201
26733214
OOIOOOOO
63334433
5513J713
303*1603
05031367
54552754
55412551
74 1 17542
0507J367
74 4 17940
5)410000
75 1 17540
7n75Q400
75 1 70332
74 1 17540
7075Q401
75 1 70333
74 1 17541
70750400
75 1 70334
74 1 17941
707504Q1
75 1 70339
74 1 17542
7Q75Q40Q
75 1 70336 .
74 1 17542
70750401
75 1 70337
21372317
04550000

. . , . . • . . , . _.. . ..

m
LOCC

. . MIC
me
NIC
NJC
LOI
OCT
ADR
SEU
TCT
LDl
OCT
ecu
ADL
TNI
ecu
LRC
LDH
STN
LOI
OCT
LOI
OCT
CCL
ADL
TN|
LRC

•COL
ADL
LOO
LAC
LOO
ADL
STD
CPF
STO
LDO
CPF
STO
LOO
CPF
STO
LOO
CPF
STO
LOO
CPF
STD
LOO
CPF
STO
STM
CLP
MAC

(

PC

AC
31
PC

cc
AC
cs
AA
on
LD
LA
PC

PC

CC
AC
CS
OS
LL
DA
A
07
0
DA
A
PL
A
A
PL
A
A
PL
A
A
PL
A
A
PL
A
A
PI
A
3P
055

SIM ANO sm
13096

LOI PL
2P240202
OOOPM1
NOP ,
CUP 047
TIO AS
loaooo
CIL cc
XOR AC
FTR 04
CIL AA
snt 67
ADL DA
NOP
SEL AC
20240701
TIO AS
100000
CIL CC
*0» AC
FTR os
SDL 67
LON LO
STH LA . .. .
PM i
SDL 67
PS 1
NOP
PS 1
C^P 00
SIN PS i
PS 1
CLP 01
cos PSI
THl
C(.P 00
SIN THl
TH i
CLP 01
COS THl
PH i
Ct_P on
SIN PM1
PM i
CtP 01
COS PHI
LDH IP
HOP .

USES* WORKING STORAOi 1.3

11U' DATA AODR6S3

PROCESS DPMI 1 i._
SYS 1 1C

OUAAD BAND CONSTANT

DPMI 1 NEAR ICRO „ _. _.. . . .

Itt DEO/SIC MAX

PROCESS OTM6TA~V~" :

DTMBTA i NBAR'IMO" "
10 DEOytiC MAX

FORM OPS i t

SIN ROUTINE

COS ROUTINE

SIN ROUTINE

COS ROUTINE

*fN ROUTINE

•

COS ROUTINE .

Op T ¥MT *Ttl
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si* A*O srsj

13142
13143
13144
1314$
13146
13147
13150
UHl
13152
I3l»3
13154
I3i55
13156
13157
13160
J3l6l
13162
13163
13164
13165
13166
1S167
I3j7n
I3l7t
1317?
1317J
13174
I3i75
}3l76
J3j77
13200
13281
13202
13203
13204
13205
13206
13207
I32in
13211
1321?
13?13
13214
13215
13216
13217
13220
13221
13222

• • •••. -

26792675
20240205
00 0 17549
12130000
37320490
?«733?}4
oniooooo
63334433
55135713
30341604
651144H
05031367
27945541
25510000
26731213
202*0204
26733214
oniooooo
63334433
55135713
303416Q4
63114411
05031367
54552754
55412551
7« 1 17545
05071367
74 4 17543
55410000
75 1 17543
70750400
75 1 70340
74 1 17543
70750401
75 1 70341
74 1 17544
70750400
75 1 70342
74 1 17944
70750401
75 1 70343
74 -1 17545
70750400
75 1 70344
74 1 17545
70750401
75 1 70545
21372317
04560000

TTL
LOCO
MJC
NIC
NIC

- . ">C
1 01 PC
OCT
40R
SEL AC
TCT 32

. LDI PC
OCT
CCL CC
AOL AC
TNI CS
CCL AA
LRC 03
LDN ID
STH LA
LOI.PC
OCT
LOI PC
OCT
CCL CC
AOL AC
T« CS
CCL AA
LRC 03
COL LL
AOL DA
LOO A
LRC 7
LOO D
AOL DA
STD A
CPF PL
STD A
LOO A
CPF PL
STD «
tDD A
CPf PL
STD A
LDO A
CPF PL
STD A
LCD A
CPF PL
STD A
LOO A
CPF PL
STD A
STM 3P
CLP 056
NAC

S|H ANO
13142

LOI PL
20240205
OOOPH2
HOP
CLP 050
TiO*AS
loooon
C1L CC
*0* AC
FTP Q4
C1L AA
SHI 67
A 01 DA
MOP
SFL AC
20240704
TIO AS
loooon
CIL CC
XOft AC
FTP, 04
CIL AA
SOL 67 .
LOM LD
STH LA
PM 2
SOL 07
PS 2
HOP
PS 2
CLP oo
SIN psa
PS 2
CLP 01
COS PS 2
TM a
CLP oo
SIX TH2
TM 2
CLP 01
COS TH2
PM 2
CLP oo
SIN PH2
PM 2
CLP 01
COS PH2
LDM IP
NOP

S-YS2

USES* UORKINO "STORAGE iTJ

1 .

PROCESS DPMI a _
SYS 2 1C

OUARD BAND CONSTANT

OPM| 2 NEAR rERO

10 OEO/SEC MAX

PROCESS OTMETA 2 ~"

OTMETA 2 NEAR ZERO

10 OEO/SEC MAX

.

•

r

• GO T VECT SYS2
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SlH AND SYS3

13227
13230
13231
13232
13233
13234
l3?39
13236
13237
1324<!
13241
13242
13243
13244
13245
13246
13247
13290
13291
13292
13293
13294
13295
13296
13297
13260
13261
13262
13263
13264
13265
13266
13267
13270
l3?7l
13272
13273
13274
13275
13276
13277
13300 .
13301
13302
13303
13304
13305
13306

26732679
2P24Q?02
00 0 17990
12130000
37330491
2*733214 . .
00100000
63334433
95135713
30341604
63114411
09031367
27545541
25510000
26731213
20240201
2*733214
00100000
63334433
59139713
30341*03
05031367
94992794
95412951
74 1 17550
05071367
74 4 17546
55410000
75 1 17546
7075Q400
75 1 70346
74 1 17546
70750401
75 1 70347
74 1 17547
70750400
75 1 70350
74 1 17547
70750401
75 1 70351
74 1 17550
70750400
79 1 70352
74 1 17550
70750401
75 1 70393
21372317
04970000 •

TTL
LOCO
MIC
NIC .
MIC
MIC
LDI PC
OCT
ADR
SEL AC
TCT 33
LDI PC
OCT
CCL CC
ADL AC
TNZ CS
CCL AA
IRC 03
LDM LD
STM LA
LDI PC
OCT
LDI PC
OCT
CCL CC
ADL AC
TNI CS
L»C 03
CDL LL
ADL DA
LOO A
LRC 7 ,
LpO D .
ADL DA
STD A
CPF PL.
STD A
LDD A
CPF PL
STD A
LDD A
CPF PL
STO A
LDD A
CPF PL
STD A
LDD A
CPF PL
STD A
LDD A
CPF PL
STD A
STM 3P
CLP 097
HAC

SIM ANQ
13227

LDI PL
20240208
OOOPM3
NOP
CLP 091
TIO AS
1POOOO
CIL CC
XOR -AC
FTR 04
CIL AA
SOL 67
ADL DA
NOP
SFL AC
20240201
TIO AS
1(0000 .
CIL CC
XOR AC
FTR 03
SDL 67
LDM LD
STM LA
PM 3
SDL 67
PS 3
NOP
PS 3
CLP oo ...
SIN PSS
PS 3
CLP 01
COS PS3
TM 3
CLP oo _
SIN THS
TM 3
CLP 01
COS TH3
PH 3
CLP oo .
SIN PH3
PH 3
CLP 01
COS PH3
LOW IP
NOP _ .

SYS3

USES»MORK|NO STORAOi 1.3

i
«

,.

PROCESS DPMI 3
SYS 3 1C

f,
GUARD BAND CONSTANT

DPMI 3 NEAR ZERO ... '_

10 DEO/SEC MAX

' PROCESS OTMETA J

DTMETA 3 NEAR I6RO
10 DEO/SEC M»X

..... ... .... .

— - •

t

00 T VCCT SVK3
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SIN LIN SVSi

13313
13314
13315
13316
13317
13320
13321
1332?
13323
13324
13325
1332A
13327
13330
13331
13332
13333
13334
13335
13336
13337
13340
13341
13342
133«3
13344
13345
13346
13347
13390
1339J
13392
13393
13354
13355
13356
13357
13360
13361
13362
13363
13364
13365
13366
13367

—•• • .•

X

26712672
00000170
00 0 17700
05100000
26132423
$4660000
30671475
77612421
26720000
2024Q200
12122674
7A46QOOO
59413606
26733214
00100000
63334433
55135713
303457H
05031367
26732*31
00 0 17921
24302530
54335433
70750409
16150000
74 1 17004
74 2 17009
72124433
30146311
30171610
26715512
00300000
30241609
44332732
32242530
63027202 "
75 0 70336
79 2 70337
26712672
00000170
00 0 17700 .
05100000
26232413
54660000
30671479

m
. LOCO

NIC *
NIC
NIC

' NIC" "
NIC
NIC
NIC
NSC

..LDI PA
OCT
ADR
LRC a
LOI AC
CDL NN
TNZ N7
CFS 6A
LOI PB
OCT
SEL AS
OCT

. ADL DA
LDI PC
OCT
CCL CC
ADL AC
TNZ CS
LRC 03
LDI PC
ADR
STI CO
CDL CC
CPF PL
FTR 13
LDD A
LOO B
CPS AB
TNZ AS
TNZ A7
LDI PA
OCT "
TNZ BS
CIL CC
TZO BS
CCL 08

. STO 0
STD B
LDI PA
OCT
ADR
LRC a
LDI BC
CDL NN
TNZ N7

TlH LlNSVYl
13313

LDI PB
170
OOOTENP
NOP
STI BC
NOP
8TR 2
STI BA "
NOP
20240200
LDI 00
7A46QOOO
STT 06
T»0 tS
100000
CIL CC
XOR AC
XOR AA
SDL 67
STI CA
OOOMS1X
STH CO
CDL CC
CLP 005
NOP
TiZU
TlZL
CIL CC"
CCL AA
FTR oa "
ADL AB
300000
FTR 05
LDH CB "
STH CO
CPS OB
SIN PHI
COS PHI
L'DI PB
170
OflOTEHP
NOP
STI AC
NOP
8TR 2 . ...

USES 1 WORK ING STORAGE"!
TFHP STORAGE 0*10 OCTAL
PF 6 """ "" — "•

NOTEIMORKINO STORAGE AND PF ARE
STORED IN TENP FOR EXIT TO
ROT 1

WORKING TO TfNP

PF TO TEHP

III) AD*

HALF NAX CONST '. '

GUARD RAND CONSTANT

IF VEL NEAR ZERO - - . - - -
220 FPS NAV

•ROT 1 "•-" ' '-

UNIT ALT TO 24 FT,

. •
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SIN IJN SYSl

13370 27230263
13371 23170000

LDN BC CTS 6C
LOU IP NOP
MAC

HIT
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SIM Lift STS2

13376
13377
13401
13401
13402
13403
13404
13409
13406
13407
13410
13411
1341}
13413
13414
13419
13416
l34ir
l342n
13421
13422
13423
13424
13429
13426
13427
13430
13431
1343?
13433
13434
13439
1*436
13437
13440
13441
1344?
13443
13444
13449
13446
13447
13490
13491
13492

• - •--

26712*72
01000170
Ot 0 17700
09100000
2*132423
94660000
3067^479
77612421
26720000
2P240203
17122674
76460000 '
994136Q6
26733214
001000QO
63334433
99139713
303497H
0^031367
26732431
00 0 17984
2̂ 302930
94339433
7P790406
1619QOOO . .
74 1 17014
74 2 17019
72124433
3014«311
30171610
26719912
00300000
3P241609
44332732
32242930
63027202
79 0 70344
79 2 70349
26712672
00000170
00 0 17700
09100000
26232413 .
94660000
30671479

• •

"TTL"""
LOCO
HIC
NIC
NIC
NIC
NIC

. "1C
NIC
MIC
NIC
cm PA
OCT
ADA
LRC 6
LDl AC
COL NN
TNI N7

• crs 6A
mi PB
OCT
SEL AB
OCT
AOL DA
LOI PC
OCT
CCL CC
ADL AC
T« CS
LRC 03
LOI PC
ADR

• STI CO
COL CC
CPF PL
FT» 13
LDD A
LDD B
CPS AB
TN2 AS
TN2 A7
LOI PA
OCT
TNZ BS
CIL CC
TZO BS
CCL 08
STO 0
STD B

, LDl PA
, OCT

ADR
LRC S
LDl BC
CDL NN
TN2 N7

SIM LlN S
13376

LDl PB
170 *
OflOTEMP
NOP
STI BC
NOP
BTR 2
STI BA
NOP
2P2«0203
LDl PD
7*460000
STT 06
TKO AS
IPOOOfl
CIL cc
XOR AC
XOR AA
SDL 67
STI CA
OOOMS2X
STH CO
CDL CC
CLP oo«
NOP
T2ZU
T2IL
CIL CC
CCL A A
FTH oe
ADL AB
300000
FTR 09
LDN CB
STM CO
CPS oe
SIN PH2
COS PM2
LDl PB
170
OOOT6MP
NOP
STI AC
NOP
BTR 2 ...

v«»"

U8ESIMORKJNO ITORAOT 1
TFMP STORAOE 0-10 OCTALpr 6 " - .. .-

NOTE WORKING STORAOE AND PF ARE
STORED IN T6KP FOR EXIT TO
MOT 8

•- — •- —

WORK i NO TO TENP

.* PF TO T6NP

NALF MAX CONST

OUARD «ANp CONSTANT .

IF VEL NEAR iERO
220 FPS NAV

•ROT 1

LIMIT ALT TO 24 FT.

•
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SIM UN «v»a

13493 2^230263 IDN BC CTS 6C
13494 2317QOOO _ .. LOM1P NQP EXIT.

HAC
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SIM LIN SVS3

13461
13462
13463
13464
13469
13466
1346?
13470
13471
13472
13473
13474
13479
13476
13477
13900
13901
13502
13503
13504
1350*
13906
13907
1391H
13911
13512
13513
13514
13515
13516
13517
1392n
13921
13922
13923
13524
13525
13526
1352?
13530
13531
13532
13933
13534
13939

• • - • • • -

2*712672
00000170
00 0 17700
09100000
26132423
94660000
30671479 ,
77612421
26720000
2024Q200
1?122674
76460000
5541360*
26733214
00100000
63334433
55135713
30345711 ' . '
05031367
?6732<«1
00 0 17527
24302930
54335433
70750407
16190000
74 1 17024
74 2 17029
72124433
30146311
30171610
26715912 .
00300000
30241605
44332732
32242930
63027202
75 0 70352
79 2 70393
26712672
00000170
00 0 17700
09100000
26232413
54660000
30671479

TTL
LOCO
HIC
NIC
NIC
HIC .
MIC
MIC
MIC
NIC
MIC
LDI PA .
OCT
ADR
LRC S
LDI AC
CDL NN
TNI N7
CFS 6A
LDI PB
OCT
SEL AB
OCT
AOL DA
LOI PC
OCT
CCL CC
ADL AC
TNZ CS
LRC 03
LDI PC
ADR
STI CO
CDL CC
CPF PL
FTR 13
LDD A
LDD B
CPS AB
TNt AS
TNZ A?
LDI PA
OCT
TNZ BS
CIL CC
TZO BS

* CCL 08
STD 0
STD B
LDI PA
OCT
ADR
LRC 8
LDI BC
CDL NN
TNZ N7

SIM CTN 1
13461

LDI PB
170
OflOTEMP
NOP
STI BC
NOP
BTR 2
STI BA" "
NOP
20240200
LDI PD
7*440000
STT 06
T80 AS
100000 •
CIL CC
XOR AC
XOR AA
SOL 67
STI CA
OOOUS3X
STM CO
CDL CC
CLP 007
NOP
T31U
T3ZL
CtL CC
CCL A A
FTR 08
ADL AB
3POOOO
FTR 05
LDM CB
STM CO
CPS OB
SIN PH3
COS PH3
LDI PB
170
OOOTEMP
NOP
STI AC
NOP
BTR 2

IYIJ

USES 1 WORK | NO STORAGE 1~
TFHP STORAGE 0-10 OCTAL
PF 6 "

NOTE 1 WORK I NO STORAOE AND PF ARE
STORED IN TENP FOR EXIT TO
ROT 3

--

HONKINO TO TUN*

PF tO T6NP

HALF NAX CON»T ""

OUARO BAND CONSTANT

IF VEL NEAR ZERO
220 FPSJ1AX

-ROT 3 *""~

LIMIT ALT TO 24 FT.

•

: —
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SIM UN 8YS3

13536 27230263 LDH~BC CTS 6C
_ 13337 . 23170000 .. . LD« IP NOP . ... 8XIT

MAC
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LOCAL ANO SVSl

13544
13545
13546
13547
13550
13551
13552
13553
13554
13555
13556
13557
13560
13561
13562
13563
13564
13565
13566
135.67
I357h
13371
1357?
13573
13574
13575
13576
13577

37310447
26742673
00 0 17596
00 0 17540
05030000
27412732
55212431
44445466
30671474
74 1 17540
70750*00
75 1 7Q332
74 1 17540
70750401
75 1 7033.3
74 1 17541
70750400
75 1 70334
74 -1 17541;
70750401
75 1 7Q335
74 1 17542
70750400
75 1 70336
74 1 17542
707504Q1
75 1 70337
23270000

~ TTL
LOCO
HIC
HIC
HIC
HIC
TCT 31
LDI PD
ADR
ADR
LRC 3
LDH DA
ADL BA
CIL DD
TNZ N7
LDD A
CPF PL
STD A
LDD A
CPF PL
STD A
LDO A
CPF PL
STD A
LDO A
CPF PL
STD A
•LDD A
CPF PL
STD A

. LDD A
CPF PL
STD A
LDH 2P
HAC

LOCAL ANO SYS
13544

CLP 047
LDI PC
OOODPS1
OOOPS1
NOf
LDH CB
ST| CA
COL NN
(JTR 3
PS 1
CLP oo
SIN PSI
PSI
CLP 01
COS PSI
TM 1
CLP oo
SIN TMI
TM i "
CLP 01
cos TMI
PM i
CLP oo
SIN PMl
PM 1
CLP 01
COS PMl
NOP

i
USE!

SYS

. . .....

SIN

cos

SIN

cos

SIN

cos

i+ WORKING STORAffE'a

1 1C

~ : : -

ROUTINE

ROUTINE

ROUTINE

ROUTINE '_

ROUTINE " "

ROUTINE
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LOCAL ANQ SYS2

13604
13609
1360 A
13607
13610
13611
13«1?
1361!
13614
13619
13616
13617
13620
13621
1362?
13623
13624
13629
13626
13427
13633
13631
13632
13633
13634
13639
13636
13637

37320490
26742673
00 0 17961
00 0 17943
09030000
27412732
$9212431
44449466
30671474
74 \l 17543
7079Q400
79 1 70340
74 1 J7943
7079Q401
79 1 70341
74 l 17944
707904QO
79 1 70342 _ ...
74 1 17544
70790401
79 1 70343
74 1 17545
70790400
79 1 70344
74 1 17945
70790401
79 1 70345
23270000

TTL
LOCI
MIC
NIC
HIC

.NIC
TCT
LDI
ADR
ADR
L»C
LDM
ADL
CIL
TNZ

: LOO
V>r
STD
LDO
C<»F
STD
LDO
CPf

.... 3TD
LDD
c*r
ITD
LDP
CPF
STD
LDD
cpr

' STD
LDM
MAC

)

32
PD

3
DA
B*
DD
N7
A
PL
A
A
PL
A
A
PL
A
A
PL
A
A
PL
A
A
PL
A
2P

LOCAL AN8 »Y|2
13604 »

USES-MORK1N8 STORAGE t

CLP 050 SYS 2 1C
LDI PC
OOODPS2
OOOPS2
HOP
LBH M
STI CA
C O L N N . . . . • ' . - • '
8TR 3
PS t 1 '•
CLP ooo !
SIN PS2 ' , :.,.,, , • ' , . . • _
PS i
CLP 01
COS PS2
TH 2
CLP oo
Sll» TM8
TM t
CLP 01 .. .
COS TH2
PM 8 _. .. ...... ..__! ...;.. . : . _ . . . _ . .
CLP oo
SIN PM2 ... .
PM 2
CLP 01 ._...:._... .... ... ....
COS PM2
NOP
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LOCAL

1)644
1-56*5
13M6
13M7
13650

•» 13651
1365?
13653
13654
13*5*
13«54
13«57
1366P
13*61
13*6?
13*63
}3rtA4
13469
13666
13667
13670
13671
1367?
1367}
13674
13679
13676
13677

ANG SYS3

1 . : . -

37330451
26742673
00 0 17564
OR 0 17946
05030000
27412732
59212431
4444J466
30671474
74 1 17546
707S0400
75 1 70346
74 1 17546
7075Q401
75 1 70347
74 i 17547
70750400
7» 1 70350
74 l 17547
70750401
79 1 70351
74 1 17550
70750400
75 1 7035Z
74 1 • 17550
707504Q1
75 1 7Q393
2327QOOO

' ttL
LOCO
me
hIC
HIC
NIC

" "TCT 33
LOI PO
ADH
ADA
LAC 3
LOM DA
AOL BA
ClL 00
TNI N7
LOO A
CPF PL
sro A
LOO A
CPF PL
STD A
LOO A
CPF PL
STD A
LOO A
CPF PL
STO A
LOO A
CPF PL
STO A
LOO A
CPF PL
STO A
LOM 2P
MAC

«

LOCAL ANO SYS3 .
X3644

USES- WOAKINO STORA06 2

CLP 051 SYS 3 it
LOI PC *
OOODPS3 . "J

OOOPS3 . . .__
NOP
LOH CB
ST1 CA
CDL NN8TR 3 - - .
PS 3
CLP oo
SIN PS3
PS 3
CLP 01
COS PS3 •
TM 3
CLP oo '"'•
SIN THS
TH s
CLP 01 ... . . :; •_. ' -
COS TH3
PM s i • • . •
CLP oo
SIN PH3
PM 3 -
CLP 01 ....-...._ ;._.. ..__ ... . .. ...
COS PH3
NOP



I/O

13704
13705
13704
13707
13710
J3711
1371?
1J71.1
13714
1371*
1371*
13717
13720
13721
J37??
13723
13724
13725
l37?6
13727
1373P
13731
1373?
13733
13734
13735

44552105
74 1 14124
3?111«03
3S442307
65630000
7« 7 14130
26711201
0?006100
35442307
65630000
10110000
07235714
30411605
05072671
OP 0 34121
24105466
306?1476
23076960
74 2 14121
30211623
74 2 14122
30211640
07435714
30411602
75 7 14121
23076560

TTL
LOCO
MIC
NIC
MIC
MIC
MIC
MIC
NIC
MIC
NIC
MIC
HIC
MIC
HIC
MIC
HIC
MIC
NIC
MIC
MIC
NIC
H)C
NIC
NIC
NIC
NIC
NIC
MIC
HIC
CIL LL
LOO A
TZO Al
TCF 44
COM 6C
ino P
LD1 PA
OCT
TCF 44
COM 6C
DTR 1A
CLO 023
TNj Dl
LRC 7
ADR
STI AO
INI «<2
LD* OP
LOO 8
TN4 81
LOO B
TN< 61
CLD 04}
TN£ 01
$TO P
LOW OP

TYPEWRITER
13704

I/O

STW OL
TIND
FTR s
LD» OP
NOP
RfTADDR
SEL OA
OJC06100
LOW OP
NOP
NOP
XOR AD .
FTR 5
LDI PA
OOO'LIND
cm. NN
8TK 1
COM 60 _
LINO
FTR 19
OIND
FTR 32
XOR AD
FTR 2
LIND
COM 60

USES- WORKING STORAGE p " ;

1. FOR INPUT. TYPE*
<»DDR)L<CKTAHC/R>

UHEPE CAOORI IS DESTINATION
ADDRESS OR LAST 5 OR LESS OCTAL
CHAPS TYPED, '(DATA) IS INPUT
DATA OR LAST 6 OR LESS OCTAL
CHARS TYPED. (C/R> IS CARRIAGE
.RETURN .... ... ...

2. FOR SINGLE WORD OUTPUT. TYPE*
(ApDR)0(C/R>

WHERE (ADOR) IS SOURCE ADDRESS
3. FOR BLOCK OUTPUT. TYPE*

(ADDR1>0(ADDR2)(C/RI
MMERE «OPRl) IS BEGINNING _ .
SOURCE ADnRESS, UDDH2) IS
FINAL SOURCE ADDRESS

4. TO CANCEL EFFECT OF ALL TYPING
SINCE LAST VALID TYPE I/O
OPERATION, TYPE*

5. AFTSR "INTERRUPTiNG~ouTpuT"'WITH
HALT OR'SYSTEM RESET. LOAD REG
P "ITM OCTAL 13721 AND'PRESS
COMPUTE BUTTON

GO SEL TVPw FOR INPUT
fX|T

.RETURN TO TYPE NEXT CHAR

IF NO INTERRUPT. EXIT

.. CHAR A C
NO. GO TEST LlND
• RESET
• INDICATORS
• AND ACCUMULATED
• DATA

00 ACCUM DATA OR STORE DATA

GO ACCUM ADDR2 OR TYPE .„"..
CHAR AN L
NO. GO OH- ...
SET LINO
EXIT ..... .
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TYPEWRITER I/O

v_.

13736
13737
1374P
13741
13'4?
13743
13744
l374«i
l374f
13747
13750
13751
1375?
13753
13754
13755
1375*
13757
1376C
13761
1376?
13763
13764
13765
13766
13767
13771
13771
1377?
13773
13774
1377«
13776
13777
14000
14001
14QO?
14003
14004
14005
14Q06
14007
14010
14011
1401?
14013
14014
14015
14016
14017
14Q20
14021
14022
14023
14024
14Q25

07465714
30411602
75 7 14122
23076560
07525714
30411601
1454QOOO
07075641
74 5 14126
05036635
64150000
75 5 14126
23076560
075?5>14
3?41160»
07075*41
74 2 14125
05036632
64120^00
75 2 14125
2*076*60
74 1 14126
74 2 14125
25122671
07006040
17.010752
10240000
14270000
07525714
324116U7

, 75 7 14123
07075641
74 5 14127
05036635
64150000
75 5 14127
23076560
75 7 14124
26711201
02006040
07520000
10240000
74 1 14123
301116Q2
75 0 14132
16100000
74 1 14127
74 ? 14126 .
63224422
55213014
63031601
44030000
75 3 14131
75 1 14132 '
75 0 14133
07070000

CLD o«6 XOR »n
TN* Dt FTR 2
STD P OJND
LDH OP COH 60
CLO 052 XOR AD
TN* 01 FTR i
BT« 19 NOP
CLO 7 AND D»
LOO L AODRl
LRC 3 SSL 3L
LOR. AL NOP
STO L ADDRl
LD* 0" COH 60
CLD 052 XOR AD
TZO 01 FTR 6
CLD 7 AND DA
LCD B DATA
LRC 3 SSL 3R
LOR AB NOP
STO 8 DATA
LDM QP COH 60
LOO A ADDRl
LOO B DATA
STH AB LOI PA
OCT 07006040
SEL OA CLD 092
DTK 20 NOP
BT* 40 NOP
CLD 052 XOR AD
TZO 01 FTR 7
STO P dLOCIND
CLD 7 AND DA
LDD L ADDR2
LRC 3 SSL 3L
LOR AL NOP
STD L ADDR2
LOW OP COH 60
STO P TIND
LOI PA SEL OA
OCT 02006040
CLD 052 NOP
DTR 20 NOP
LOO A oLOCIND
TN< Al FTR 2
STD 0 IHAX
FTR 8 NOP
LOO A' AOOR2
LPD B ADDRl
CCL 6B CIL BO
AOL BA TNi A«
CCL OC FTR 1
CIL OC NOP
STO C IDELTA
STO A I MAX
STD b 1 COUNT
CLD 7 NOP

CHAR AN 0
NO. 00 ON
S6T 01NO " " - -
EXIT _ ._.
CHAR A C/R
NO. 00 ON
co BACK TO RESET
MASK OCTAL CHAR
• ADD "
• OCTAL
• CHAR " " ' " ""
• TO AODRl
EXIT
CHA« A C/R
VES. 00 STORF DATA
MASK OCTAL DATA
• ADD
• OCTAL
• CHAR
• TO DATA
EXIT
• STORE IOATA) '
• INTO I (ADDRl))
•

SEL TVPM FOR OUTPUT
• OUTPUT C/R
• AND oo RESET IND*S
CHAR A C/R • .
VES. oo .TYPE HORDISI
MASK OCTAL CHAD
• ADD "
• OCTAL
• CHAR
• TO ADOR2 ' '
EXIT

" SEL TYPM FOR OUTPUT" "~"

• OUTPUT
• C/R

IF .BLOC OUT_._GO FIND DELTA AND MAX

- «

INITIALIZE WORD COUNT
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TYPEWRITER I/O

14026
14027.
14030
14031
14032
14033
14034
14035
1403*
14037
14040
14041
14049
14?43
14044
14Q45
14046
14Q47
J405.1
14051
14052
140*3
14054
1405-5
1405*
14057
14060
14061
1406?
14063
14064
14065
14066
14067
14Q70
14Q71
1407?
14(173
14074
14075
14076
14077
1410P
14101
1410?
1410J
14104
14105
14106
14107
14110
14111
14112
14113
14114
1*115

75 4 14134
07040000
75 4 14135
07024174
75 4 14130
23076560
74 3 14135
07064642
76454626
74 1 14126
74 2 14133
41126672
Q7U75642
1P220000
74 1 14135
32111*03
63025521
75 1 14135
14600000
07024174
75 4 14130
23076960
07600000'
lfi24QOOO
07024174
75 4 14130
23076560
74 3 14134
07064642
76454626
74 1 14126
74 2 ' 14133
41212712
66720707
5642QOOO
10220000
74 1 14134
3?1H603
63025521
75 1 14134
14570000
07024174
75 4 14130
23076560
07520000
10240000
74 .1 14133
74 2 14132
67120000
32211604
74 ? 14131
41210000
75 1 14133
14110000
07024174
75 4 14130

STD D
CIO 4
STO 0
CLD 2
STO D
LD* OP
LOD C
CLD 6
MCS 5
LOO *
LOO 6
ADF AS
CLD 7
DTR 28-
LOO A
IZO Al
CCL OB
STO A
8TR 15
CLO 2
STD 0
LOW OP
CLO 060
DTR 20
CLD 2
STO 0
LDH OP
LOO C
CLO 6

1 MCS 5
LOO A
LOO 8
A or BA
SSL 78 ;
AND 08
DTR 28
LOD A
TZO Al
CCL 08
STO A
BT* 16

_. . CLD 2
STD D
LOW OP
CLD 052
DTR 20
LDD A
LDD 8
XOR A8
TZO 81
LDD B
ADF 8A
STO A
BTR 54
CLO 2
STD 0

JCOUNT
HOP
« COUNT
ADF PD
RFTADOR
CON 60
KCOUNT
CPL OB
CPL BN
ADD"!
(COUNT
SSL 78
AND OP
NOP
HCOUNT
FT« 3
Anu BA
KCOUNT
NOP
ADF PO '
RETADDR
COH 60
NOP
NOP
ADF PO
RFTADDR
COH 60
JCOUNT
CPL 08
CPU BN
ADDRI
1 COUNT
LDH AB
CLO 7
NOP
NOP .
JCOUNT
FTH 3
AOL BA
JCOUNT
NOP
APF PO
RETADDR
COH 60
NOP
NQP
1 COUNT
JMAX ..
NOP
FTR 4
I DELTA
NOP
1COUNT
NOP
ADF PD
RET A DOR

INITIALIZE oTfY CHAR COUNT

INITIALIZE AODR CHAR COUNT
• SAVE
• RETURN AND
• EXIT

SHIFT NO. IN N

IF LAST AD0« CHAR. 00 BLANK

• SAVE
• RETURN AND
• 6KIT

• SAVE
• RETURN AND
• EXIT

SHIFT NO.-._LN_N..

IF LAST DATA CHAR, oo NEW LINE

»_SAVE_
• RETURN AND
• EXIT

IF LAST W0»0. 00 NEM LINE

• SAVE
• RETURN AND.
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TYPEWRITER I/O

23076960 " " " LOW OP COM 60
07520000 CLO 092 NOP

14120 14001447 BTR 63 flTR 24
i«i2i onooonoo LINQ OCT o
14122 OOOOOOOO 01*0 OCT 0
1*123 ooooonoo BUOCIND OCT o _
i«iz« oooooooo TIND OCT o
14«2? ooooonoo DATA OCT o

OPOOOOOO ADDRl OCT 0
OOOOOOOO ADDR2 OCT 0
OOOOOOOO RfcTADDR OCT 0

I4i3l OOOOOOOO . IDELTA _ OCT 0
l4jj? 00000000 IHAX OCT 0
14133 onoooooo ICOUNT OCT o
14134 ononoooo JCOUNT OCT o
141.55 oooooooo KCOUNT OCT o

MAC
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SOS OUT PUT

1««27

1*431
1«43?
•1«433
14434
14435
14436
14437
14441)
1444J
1*44?
1*443
14444

26711201
20000000
69600000
27711021
00000714

00017360
UP000064
2*410000
10210000

1474QOOO
10600000
7057QOOO

TTL
LOCO
HIC
HIC
NIC
(.01 P*
OCT
COM 60
LDM PA
OCT
LOJ PO
UCT
OCT
LDI DA
DTW 2»
CDu BB
8TK 3
DT* 60
CPF LP
H&C

SGS OUT PUT
14427

SEL 0*
20000000
NftP
DTR 2»
»14
LOI P(t
17380
64
NQP
NOP
TNI 87
NOP
NOP
NOP

CALL
SELECT SOS
CHD WORD

SEND ADR TO VCU
S6S ADR

SOS OAT* TABLE._
NO or WORDS
KfER TO SGS

DISCONNECT
EXIT
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DACU OUTPUT

14445
14446
H447
14450
14451
1445?
14453
14454
1445?
144SA
14457

26720000
00 0 17477
07146560
2*711201
20100000
27215444
10210100
54220000
30411474
10600100
7057QOOO

TTL
LOCO
MIC
MIC
MIC
LDI PB
ADH
CLO 12
LOI PA
OCT
LDM BA
DTR 2A
CDl B8
TN< or
DTR 60
CPP LP

OACU OUTPUT
14445

NOP
OnODACOia
COM 60
SFU OA
20100000
COL DO-
MI T
MOP
bTR 03
HLT
MOP

CALL CPFPL

PACU DATA TABLE

SELECT DACU
CMO HORO

TO DACU

MAC

DISCONNECT
EXIT
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RELOCATE SGS DATA

1446P
14461
14462
14465
14464
14465
14466
14467
14470
14471
1447?
14473
14474
14475
14476
J4477
14500
14501
1*502
1450J
14504
14505
14506
14507
1«510
14511
1451?
14513
1*514
14515
14516
14517
14520
14521
14522
14523
14524
K525
14526
14527
14530
14531
14532
14533
14534
14535
14536
14537
14540
14541

09100000
26732674
00 0 17206
UO 0 17364
2*312441
54663067 . .
14750000
05100000
2A732674
00 0 17241
Ofl 0 17404
2»312441
54663067
14750000
05100000
26732674
on 0 17274
00 0 17424
2*312441.
54663067
14750000
0903QOOO
26732674
00 0 17120
00 0 17374
26312632
24422441
54663067
1474QOOO
05030000
2*732674
OP 0 17142
00 0 17414
26312632
24422441
54663067 _
1474QOOO
05030000
2A732674
00 0 17164
00 0 17434
26312632
24422441
54663067
1474QOOO
74 1 17106
75 1 17402
74 1 17107
75 1 17403
74 1 17110

RELSGS

TTL
LOCO
HIC
HIC
HIC
HIC
LRC 08
LD1 PC
A OH
ADR
LOI CA
COL NN
BTM 02
LRC 08
LDI PC
ADR
ADR
LDI CA
COL NN
6TH 02
LRC 08
LDI PC
ADR
ADR
LDI CA
COL NN
BTH 02
LRC 03
LDI PC
ADR
ADR
LDI CA
STI OB
COL NN
BTR 03
LRC 03
LDI PC
ADR
ADR
LDI CA
STI OB
COL NN
BTK 03
LRC 03
LDI PC
ADH
ADA
LOI CA
STI OB
CDL NN
BTH 03
LDD A
STD A
LOO A
STD A
LDD A

RELOCATE sos DATA
14460

CALL CPF PL CLPO 30 - - - - - . . _ . .
NOP PAR ..
LDI'PD . -..__•_
OOOPCARX
UfipSPCARX
.STI DA
TNI m. _.... ' _.
NOP
NOP PB» _.
LOI PO
OOO'CBRX
UPQSPGBR*
STI DA . ._._.. ._ .. .._ _
TNI N7
NOP
NOP PCR
LDI PD _
OOOPCCRX
unoSPCCRx
STI DA
TNZ N7
NOP
NOP LA« . . . .
LDI PD
OOOLARXU . . . . . _ . . . .
OOOSLARXL
LOI CB .
STI DA
TNZ NT .
NOP
NOP LBR
LDI PO
OOOLBRXU
OOOSLBRXL
LDI CB '_ _ . ..
STI DA
TNZ N7 •
NOP
NOP LC« '
LDI PD
OOOLCRXU
OOOSLCRXL
LDI CB '
STI DA
TNZ N7 ._ ...
NOP
SIN OA . . . -
SSIN OA
COS Ql
SCOS OA
SIN OB • . ../. .. .. .... -.
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RELOCATE S6S DATA

1*54?
14543
14944
14545
14546
14547
l455n
l«55i

75 1
74 J
75 1
74 1
7* J
74 1
75 J

17422
17111
17423
17112
17442
17113
17443

46570000

~ STO
LOO
STO
LOO
STO

_.. too
STO
CPL I
MAC

SSIN GB
COS 69
SCOS GB
SIN GC
SSIN QC
COS GC
SCOS BC

.P NOP
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DACU DATA

1*555
1455«
1*557
1*560
1*561
1*562
1*563
1*564
1*565
1*566
1*567
1*570
l*57i
1*572
1*573
1*574
1*575
1*576
1*577
1*600
l*«0l
1*602
1*603
146Q4
1*605
1*60*
1*607
1*611)
1*611
1*612
.1*613
1*614
1*615
1*616
1*617
1*620
1*621
1*622
1*623
1*624
1*625
1*626
1*627
1*630
1*631
1*632
1*633
1*634
1*635
1*636

21450000
74 1 17126
74 2 17127
05161320
75 1 17450
74 1 17130
74 2 17131
05161320
75 1 17451
74 l 17U2
74 2 17133
05161320
75 1 17452
74 l 17000
74 2 17001
05161320
75 1 17453
74 l 17002
74 2 17003
05161320
75 1 17454
74 l 1700*
74 2 17005
05161320
75 1 17455
74 t 17020
74 2 17021
05161320
75 1 17456
74 1 17022
74 2 17023
05161320
75 1 17457
74 1 17024
74 2 17025
05161320
75 1 17460
74 2 17450
46237654
21014624
74 2 17491
46237654
23035531
55243722
44110000
21010000
74 2 17452
46237654 . .
23035531
55423722

DACDAT

TTL
LOCO
MIC
MIC
MIC
MIC
STM 4L
LDO A
LDU B
LRC 14
STO A
LDU A
LOU B
LRC 14
STU A
tOO A
LDO B
LRC 14
STD A
LOU A
LDO B
L«C 1*
STU A
LDO A
LDO B
L»C 1*
STU A
LDO A
LDO 6
L»C 1*
STD A
LOO A
LDO B
LRC 14
STD A
LDU A
LDU B
LRC 1*
STD A
LDO A
LDO B
LRC 1*
STD A
LDO 8
CPL BC
STri OA
LDD B
C<»U BC
LDw OC
ADL BD
ClL AA
STH OA
LDD B
CPL BC
LOW OC
ADL DB

OACU DAT*
1*535 .... .

CALL CPF PL CLPO 31
USES MORKINB Otl>2.3.4 "

NOP
LA2 XO CM1 _ ..
LA2 XL
SDL LOM B3*-->B20 „ .
OACU
-LA2 YU CH>
LA2 YL :
SDL LOM _..'
OACI2
CA2 2U • CHS . j
L»2iL .
SDL LOM
DAC13
TlXU CM« . ....,.'
TIXL
SDL LOM ....
OACI4
i«™ CMS .... _ : , , , , .
TIYL
SDL LON _. . _
DACIS
Till) CH6
TliL "' . •
SDL LOM
OACI6
Tsxu CM?
tSXL "" ~
SDL LOM
UACI7
TSYU CH8
T3YL
SDL LOM . _... ._ _ .
DACI8
T3ZU CM» _
T32L
SDL LOM
DACI9
OACU . CM 10 .
«CS 12
CPL BD ..._.. . -
UACI2
MCS 19
AOL CA
TCT CTl . '
NOP
NOP
OACI3
MCS 19
ADL CA .
TCT CTI _ .. __ . . . .
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DACU DAT*

14637 44110000 C!L AA NOP
14(4Q 70750*0? CPF PL CLPO 02 SORT
14641 79 1 17461 STO A IUCI10
1464? 7* ? 17923 LDD 8 HS1?
14643 26737654 LDI PC MCS 12
14»44 76600000 .. DEC -20B9
1464* 79 1 17462 STU A DlClll
14646 74 2 17542 LOO 6 PHI CH12
1*6*7 2*730000 LDI PC NOP
l*65n 00002640 DEC 360821
1*651 7*5*0000 . MCS 12 NOP .
1*652 75 1 17*63 STD A OAdi2 DE8BEES_.
14653 23470000 LDu 4P NOP EXIT

HAC
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TRANSMIT L.P.ANQ VS VECTORS

14671
14671
14*77
14«7J
14674
14675
1467A
1««77
1470?
14701
1470? !

1470J
14704
14701
14706

14707
14711)
14711
14712
1<713

14714
14715
1471*
14717
1472P
14721
1*72?
14723
14724
14725
1472*
14727
14731
14731

14732
14733
14734
14735
14736
14737

14740
H741
1474?
14743

65600511
35411477
2*711201
20300000
27711021
0002300D
2*732672
OP P 171ZO
OOOU0004
2*315466
10210000

i 26317201
10230000
9*233067
07021472

464?Q737
2*311021
ooonooon
55235444
30471474

65600511
26711201 .
20300000
27711021
00043000
26732*72
OF 0 17122
00000004
2*315466
10210000
2*317201
10210000
55233067
07021472

54330000
4*420737
2*311021
00000000
55235444 .
30471474

65600511
26711201 * .
20300000
27711021

TTL
CON
LOCO
me
COM 60
TCF IL1
LDI PA
OCT
L0« PA
OCT

- LOI PC
ADR
DEC
LDI CA
OTR 2A
LOI CA
OTR 2A
ADU BC
CLO 02
NIC
CPL OB
LOI CA
NOP
ADL BC
TNI or
HJC
NIC
NIC
COM 60
LDI PA
OCT
LDM PA
OCT
LDI PC
ADR
DEC
LDI CA
OTR 2A
LDI CA
OTH 2A
ADL BC
CLO 02
MIC
COL CC
CPL 08
LDI CA
NOP
ADL BC
TNZ D7
me
MIC
MC
COM 60
LDI PA
OCT
LDH PA

TRANSMIT L.P.
CALL! CPr PL
14670

LRC 0«
dTR 00
SEL 04
20300000
OTR 2A
23000
LOI PS
OtOLARXU.
4
CPL NN :
NOP *
CPS OA :
NOP :
TNI N?
t»TR 05

CLO 3i
UTR 2A
NOP
COL DO . _.
HTM 03

LRC 0*
SEL OA
iOSOOOOO
OTR 2*
43000
LOI PB
OOOLARXIU2
4
COL NN
NOP
CPS OA
NOP
TNI NT
8TR 05

NOP
CLD 31
UTR 2A
NOP
CDL DO.
8TR 03

LRC 09
SEL OA
2(1300000
DTR 2A

AND VS VECTORS
CLP 037

LOOP COUNTER ~" " " ~
WAIT roR INTERRUPT FROH VCO
SELECT VCO

X STACK LOG. 3000

SKIP CONSTANT

XHIT X UPPER
MAKE SURE LOWER SIGN is ZERO
XH1T X LOWcH 1
SKIP ARUUNO y*z !

X Or L VECTORS DONE

ALL x VALUES KNITTED .

SELECT VCU

V STACK LOC. 3000 "

SKIP CONSTANT

JfHIT r UPPER
MAKE SU*E LOWER SIGN is "ZERO""
KNIT T LOW6H
SKIP AROUND 1»X " ""'

r or L VECTORS DONE

. .... .. .... .....

ALL » VALUES XHITTED _

stieeT vcu

3-93



THANSHJT LtP.AND VS VcCTOHS

1*744
14745
1474ft
14747
14751
14751
1475?
14753
14754
14751!

14756
14757
J4769
1*761
1476?
14763

14764
14765
1476A
14767
1477Q
14771
1477?
14771
14774
14775
14776

00103000
2*73267?
00 0 17124
00000004
2631$46»
11210000
2*317?01
10210000
5523)067
070?1472

4A4?Q737
2*311021
OOOUQOOO
5*235444
3047x474

2*711201
2030QOOU
27711021
00023061
2A73Q714
00 0 17343
26315444
10210000
3041X475
10600000
70570000

OCT
LOI PC
ADR
DEC
LDI CA
OT» 2A
LDI CA
OTR 2A
AOL BC,
CLO 02 •'
HIC
CDL CC
CPL 08
LDI CA
MOP
AOL BC
TNi 07
MIC
LOI PA
OCT
LDH PA
OCT ,
LDI PC
A OR
LDI CA
OTH 2A
TNI or
DTR 60
CPf LP
HAC

103000
LOI PP
OOOLARXU»4
4
CDL NN
NOP
CPS OA
NOP
TNi N7
8T« 05

CDL CC *..
CLO 31
1)TR 2A
NOP
CDL DD
ajH 03

SI-L OA
20300000
DTR 2»
23061
CUD 12
OOO&EACON
CDL DD
NOP
OTR 02
NOP
NOP

1 STACK LOC. 3000

SKIP CONSTANT.. _

XMJT I UPPER
MAKE SUHE LOWER SI6N IS ZERO
XH1T 2 LOWEH
SKIP AROUND X«V

* OF L VECTORS OON6"

ALL I VALUES XMITTED
SELECT vcu

X STACK
XMIT 12 WORDS

DISCONNECT FROM VCU
RETURN TO CALLING PROGRAM
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ROM

15000
1*001
1*002
1*003
1*004
1*00*5
1*006
19007
1 **P 1 0
I'0 1 1
1*01?
1*013
1*014
19"15
1*014

1*020

1*022

1*024
1*025
1502*
1*027
1*030

21250000
35061615
74 4 7Q336
63444444
74 1 70337
707*0425
74 4 70334
(3444444
74 1 70335
70750426
74 4 70332
63444444
74 i 70333
70750427
23270260
74 4 7Q332
74 1 7Q333
70750427
74 4 7Q334
74 l 70335
707SQ426
74 4 70336
74 1 7Q337
70750425
2327Q260

ROTI

TTL
LOCO
NIC
HfC
MIC
me..
MIC
MIC
MIC

'1 STH 21
TCr PF6
LDO D
CCL DO
LDO A
CPF PL
LOO 0
CCL DO
LDO 4
CPF PL
LOO D
CCL DO
LDO *
CPF PL
LD« 2P

' LDO D
LOO A
CPF PL
LOO D
LOU A
CPF PL
LDO 0
LOO A
CPF PL
LOM 2P
MAC

ROU
15000

HOP
FTJ 13
SI& PHI .
CIL 00
COS PHI
CLP 025
8|N THl
CIL on
COS THl
CLP 026
SIN PSI
CIL DO
COS PSI
CLP 027
CTS 60 .
SIN PSI
COS PSI
CLP 027
SIN THt
COS THl
CLP 026
SIN PHI
COS PHI
CLP 029
CTS 60

.

CALL" VECTOR ADDRESS TO C
PF6»1 FOR «ROT1
CPF PL CLP oos

USM WORKING 2.6.7
C IS UNALTERED

- -• '•••

:' HOTX ' ' ~".' ;

HOTT " "

ROTI
f*IT

ROTI

ROTT

ROTX """ "
BXIT ' _
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ROT2

15P44
1>C45
l*f>«6

21250000 ROT2

74 4 70344
63444444
74 1 70345

19.151
1*052 74 4 7Q34?

6*444444
74 1 70343

1SOS7

1»C62
lt»063
1*064

15P66
15567

1*071
1*172
l 5 f > 7 3
1*074

74 4 7Q340
6X444444
•>* 1 7Q341
707*0427
2327Q260
74 4 70340
74 1 70341
70750427
74 4 70342
74 i 70343
7075Q426
74 4 70344
74 1 70345
707*0425
2327Q260

TTL ~" "
LOCO
MIC
MIC
MIC
MIC
MIC
MIC
MIC

2 ST* 2L
TCF PF6
LDO 0
CCL DO
LDD A
CPF PL
LDO D
CCL DD
LDD A
CPF PL
LDD D
CCL DD
LDO A
CPF PL
LOW £P

" LDD D
LDD A
CPF PL
LDD D
LDD A
CPF PL
LDD D
LDO A

• CPF PL
LOri 2P
MAC

ROT2
15044

NQP
FTR 13
S|N PH2
CIL DO
COS PH2
CLP 029
SIN TM2
CIL DD
COS TM2
CLP 02ft
SIN PS2
CIL DO
COS PS2
CLP 027
CTS 60
SIN PS2
COS PS2
CLP 027
SIN T«2
COS TM2
CLP 0?6
SIN PH2
COS PH2
CLP 029
CTS 60

CALLI VECTOR ADDRESS TO C
PF6«1 fOR -ROTZ
CPF PL CLP 006

USES WORKING ZiAt?
C IS UNALTERED

ROTX

ROT!
EXIT

ROTZ

ROTY

ROTX
EXIT



ROTS

\

1*110
1*111
1*112
1*11*
1*114
I*!!'
1*116

1*120
1*121
1*122
1*123
1*124
1*125
1*126
1*127
1*1*0
1*131
1*132
1*133

1*135
1*136
1*137
1*1«0

2125QOOO
3*061615
74 4 70352
63444444
74 i 7Q393
70750425
74 4 7Q390
63444444
74 1 70351
707*0426
74 4 71)346
63444444
74 1 703*7
70750427 .
2327Q260
74 4 70346
74 1 703*7
7075Q427
74 4 70350
74 1 70351
707*0426
74. 4 70352
74 1 7Q353
707*0425
2327Q260

ROTS

LOCO
NIC
NIC
MIC
HIC
MIC
NIC
NIC
STW 2L
TCF PF6
LDO 0
CCL OB
LDO A
CPF PL
LDO 0
CCL DO
LDO A
CPF PL
LDO 0
CCL OD
LUO A
CPF PL
LOW 2P
LDO 0
LOO A
CPF PL
LOO 0
LDO A
CPF PL
LDO 0
LDO A
CPF PL
LD« 2P
MAC

HOTS
19110

NOP
FTR 13
SIN PM3
CIL 00
COS PM3
CLP 029
SIN TM3
CIL DO
COS TM3
CLP 026
SIN PS3
CIL OD
COS PS3
CLP 027
CTS 60
SIN PS3
COS PSJ
CLP 027
SIN TMS
COS TH3
CLP 026
SIN PMS
COS PMS
CLP 025
CTS 60

CALLi VECTOR ADDRESS TO c
PF6«1 FOR -ROTS
cpr PL CLP 007

USES WORKING 2,6.7
C IS UNALTERED

ROTX

ROT!
EXIT

ROT2

ROTK
EXIT

3-97



ROTA

15154
1*1*5
1*156
1*157
1*160
1*161
1*162
1*163
1*164
1*165
1*16»
1*167
I'l'O
I*l7j
1*172
t*l'3
1*174
1*17-5
1*176
1*1*7
1*200
1*201
1*202
15203
1*204

21250000
3*1)61615
74 4 17106
63444444
74 1 17107
70750425
74 4 70356
6)1444444
74 1 70357
7fl7*Q426
74 4 70354
63444444
74 1 .70355
707*0427
2327Q260
74 4 70354
74 1 7Q3S5
70750427
74 4 70356
74 1 70357
7075042* •
74 4 17106
74 1 17107
70750425
23270260

_ TTL
LOCO
NIC
MIC
NIC
MIC

~ MIC
MIC
MIC

ROTA STH 2L
TCr PF6
LDD 0
CCL 00
LOO A
CPF, PL
LDO 0
CCL DO
LDO A
CPF PL
LOO 0
CCL DO
.LDO A
CPF PL
LOW 2P
LOO 0
LOO A
CPF PL
LDO 0
LDO A
CPF PL

• — • LOO 0
LDO A
CPF PL
LOM 2P
MAC

ROTA
15154

NOP *
FTP IS
SJN G*
CIL oo
cos OA
CLP 099
SIM BA
CIL oo
COS 8A
CLP 026
SIN AA
CIL op
COS AA
CLP o?7
CTS 60
SIN AA
COS AA
CLP 027
SIN BA
COS BA
CLP 026
SIN OA
COS QA
CLP o?5
CTS 60

CALL! ~ VECTOR ADDRESS TO C
PF6»1 FOR -ROTA
CPF PL CLP 010

USES WORKING 2.6.7
c is UNALTERED

ROTX

"ROTV" ~~

ROT2
EXIT

ROTI " ""

ROTt

ROTX •"'•• '
6XIT
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ROTB

1522H

152*2

1*224
1*22-5
1*226
1*227
1*2JO
1*231

1*231
1*234
1*23*
1*234
1*'237
1*240
15241
1*242
1*?43
1*244
1*249
1*24*
1*247
1*250

21250000
350*1*1?
74 4 17110
63444444
74 1 17111
7H7S0425
74 4 70362
6X444444
74 l 7Q363
707*0426
74 4 7Q360
67444444
74 1 70361
707S0427
2^2^ 0260
74 4 7Q360
74 1 70361
707%Q427
74 4 7Q362
74 1 70363
707*0426
74 4 17110
74 1 17111
70750425
232*0260

TTL
LOCO

MIC
M|C .
MIC
MIC
HIC

ROTB STw 2L
TCF
LDO
CCL
LDO

! CPF
LOO
CCL
LDO
CPF
LOO
CCL
LOO
CPF
LOW
LOO
LDO
CPF
LDO
LOO
CPF
LDO
LOU
CPF
LOW
MAC

PF6
D
00
A
PL
0
DO
A
PL
0
DO
A
PL
2P
0
A
PL
0
A
PL
0
A
PL
2P

ROTB
15220

FTR
SIN
CIL
COS
CLP
SIN
CIL
cos
CLP
SIN
CIL
COS
CLP
CTS
SIN
COS
CLP
SIN
Cos
CLP
SIN
cos
CLP
CTS

13
GB
00
OR
025
6fl •
DO
8ft
026
AB
00
AB
027
60
AB
AB
027
BR
B8
026 „..
GB
GB
025
60

CALL! VECTOR ADDRESS TO C
PF6«1 FOR .ROTB
CPF PL CLP Oil

OSFS WORKING 2.6_t2
c is UNALTERED

.
l
!

ROTX
1 . - . . , . . . . '.

'_ 1_ „..._.. ..:..
ROTT

•

ROTZ
EXIT

'
ROTJ •

• • . ...
Rofr

ROTX
EXIT

•
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ROTC

15264
1*26*
1*266
1*267
l*27n
l*27i
1*27?
1*27*

1*275
1*276
1*277
l*30n
1*301
1*302
1*30*
1*304
1*305
1*306
1*307
1*311
1*311
1*312
1*31*
1*314

21250000 ROTC
35061615
74 4 17112 .
63444444

74 1 17113
70750425
74 4 70366
6*444444
74 1 70367
707*0426
74 4 7Q364
6*444444
74 1 70365
707*0427
23270260
74 4 70364
74 l 70365
707*0427
74 4 70366
74 1 70367
70750426
74 4 17112
74 1 17113
70750425
23270960

TTL~
LOCO
me
MIC
me
MIC
MIC
MIC
MIC
STW 2L
TCF PF6
LDD D
CCL DD
LDO A
CPF PL
LDO 0
CCL OD
LDD A
CPF PL
LDD D
CCL DD
LDD A
CPF PL
LOU 2P

• LDO 0
LDU A
CPF PL
LDD D
LOU A
CPF PL

" " LDD D
LDO A
CPF PL
LOW 2P
MAC

ROTC
15264

NOP
FTP 13
SIN oc
CIL DD
COS CC
CLP 025
SIN ec
CIL DO
cos ec
CLP 026
SIN AC
CtL DD
COS AC
CLP 027
CTS 60
SIN AC
COS AC
CLP 027
SIN BC
COS BC
CLP 026
SIN GC
COS OC
CLP 025
CTS 60

CALLI VECTOR ADDRESS TO C
PF6«1 FOR -ROTC
CPF PL CLP 012

USES HORK1NO 2.6.7
C IS UNALTERED

. ROTX - -

ROTY

ROTI
EXIT

ROTZ """ """• '•• "

ROTY

ROTX "" :

EXIT ... ; _ • ,
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RUN IT

15330 05112671
l»33i 00 0 16174
1S332 2*720000
19333 00 0 17*10
13334 26132423
13335 $4660000
13736 30671479
13337 45J/0000

RUN |T

TTL
LOCO
MIC
MIC
MIC
L«C 0»
ADR
LDI PB
ADR
LDI AC
CDC NN
TNZ N7
EXC LP
MAC

RUN IT
15930

LOI PA
OOOIUNITXX
NOP !
OOOUNITXX
ST1 BC
NOP
bTR 02
NOP

RESTORE i UNIT X.Y,Z-
CALL i CPF PL CLPO 13

»(ORK AREA

IUNITXX»>A

UNlTXX-->8

STORE l..V»LUC

3-101



D*DO

05030?60
21054553
2*132*24

1*34? 55,542114

434*2313
37224433

1*347 24532454
1*350 54660000
1*3*1 30671470
1*392 2307QOOO

DADO

'TTL
LOCO
MIC
MIC
NIC
"1C .
HIC
MIC
MIC
MIC.
L»C 03
STW OL
LDI «C
ADL CD
LDI AC
ADM CD
TCT CT
STI LC
COL NN
TN2 N7
LDH OP
MAC

"0*00"'
15340

CTS 60
bVC LC
LDI 3D
STH ID
LDI PD
LDH 1C
CIL CC
STI LO
NOP
0TR 07
NOP

USFS WORKINGi 0.1 ~
ADO DOUBLEMORD VECTOR 1 TO
DOU9LE MORD VECTOR 2 AND STORE
SUM IN LOC SPECIiJED BY C
CALL! 1ST VtCTOR »DUR~ESS-->A

?ND VbCToA »DUR6SS-->8
STORA6E iODRESS ••> C
CPF PL CLPO 14

S«VE RfTURN
Ui-->C.U2-->0
ADD uppeRs-->wi
Ll-->C.L2--»n
SU"L-->D SUMU-->C.

STORE U*L.
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H3D1

19354
1*395
1»356
1SJS7
1*340
1»^«1
l!»362
1SJ6S
1*364
1*365
1*366
15367
1*3*0
l»3>t
1*372
1*373
1*374
1537S
1*374
1*377
1*400
1*401
1*402
15403
1*404
1*405
1*406
1*407
1*410
1*411

1*412
15413
15414
1*415
1*416
1*417
i*42n
J*4?1

1*4*2
1*423
1*424
1*425
1*426

21052164 MJDl
?*412642
2174QOOO
74 3 17910
7075041*
21112122
23742641
2*422174
74 4 17513 •
707*0415
23132324
55414342
372244H
21112122
23742641
26420000
74 3 17516
70750415
23132324
5*314342
37224411
21112122
23642641
26422174
74 3 17511
70750415
21312142
23742641
26422174
74 3 17514
70750415
23332344
55314342
37274411
2)312142 - -
23742641
2*420000
74 3 17517
70750415
23332344
55314342 ..
37224411
21312142

TTL
LOCO
HIC
HIC
MIC
HIC
HIC
HIC
HIC
HIC
HIC
HIC
HIC
STM OL
LDI DA
STM 70
LOO C
CPF PL
STM 1A
LDM 7D
LDI DB
LDD C

' CPF PL
LOW 1C
ADL CA
TCT CT1

. STM 1A
ILDM 70
LD'I DB

• LDD C
CPF PL
LDM 1C
ADL CA
TCT CT1
STM 1A
LDM 60
LDI DB
LDD C
CPF PL
STM JA
LDM 7D
LDI DB
LDD C
CPF PL
LDM iC
ADL CA
TCT CT1
STM 3A
LDM 7D
LDI DB-
LDD C
CPF PL
LDM 3C
ADL CA
TCT CT1
STM 3A

M3D1
15354

STM 6D
LDI DB
NOP
UMITXX
CLPO 15
STM 2B
LPI DA
STM 70
UNITVX
CLPO is
LOM 20
ADM OR
CIL AA
STM 2B
LDI DA
NOP
UmJTJX
CLPO 15
LOM 20
ADM DA
CIL AA
STw 2R
LDI DA
STM 70
UN1TXY
CLPO is
STM 4B
LDI DA
STM 7D
UNITYV
CLPO 15
LDM 40
ADM D6
CIL AA
STM 4B
L01 DA
NOP
UNITIY
CLPO 15
LDM 40
ADM DB
CIL AA
STM 48

MULT VECTOR IN UNIT x.v.l
LOC'S WITH 1 BY 3 DOUBLE WORD
MATRIX STORE RESULTS IN OHIO.

. 1 BY 3 MATRIX LOCATJONJ
CALLI

ADDRESS 1 BY 9 DOUBLE -->D
CPF PL CLP016

USES woRK!N9.0.1...2.5v»t6,Z._..

I . . • :

UP»«»A LOW»»B '

UNITXX--»C
MDS
STORE A*S.«->M1.M2

UltlTYX— >C
MDS
ACCUM. ADD

STORE PARTIAL RESULTS

UNITiX->>C
MDS •
ACCUM. ADD — .

X ANS IN HI, 2
UP-*»A LOM.->8

UN1TXY--»C '_ . ...
MOS

UP..»A ;

Lfly.-vR
UNITYY-«»C

ACCUM. ADD

STORE PARTIAL RESULTS
UP»»A
LOH*-»B ... _
UNITIY— »C
MDS .. -

Y ANS.IN M3>4
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NJD1

1*4?7
1*43(1
1*431
1*43?

23642313
27412443
2323274?
24432174

•"

1543? 74 3 17512
1*434
15435
l543f
15437
1*440
15441
1*44?
1*443
1*444
1*44«

19446
1*447
l*45n
154*1

1*452
1*4*?
1*454
1*455
1*4*6
1*457
1*460

70750415
21112122
25742333
27412443
2343274?
24432174
74 3 17515
70750415
231323*4
55314342
372244H
2111212?
23742164
2A412642
74 3 17520
707SQ415
2313232*
5^314342
37224411
23642441
24422307

LOW "60 "
LDN DA
LDM 2C
STI DC
LCD C
CPF PL
STM 1A
LDM 70
LDM DA
LD" 4C
STI DC
LOO C
CPF PL
LOW 1C
AOL CA
TCT CTl
ST« 1A
L0M 70
LDI DA
LOO C

LDM 1C
AOL CA
TCT CTl
LDM 60
STI OB
MAC

LOW 1C
STI DC
LDM DB

STN 7D
UNJTX?
CLPO is
STM 2B
LOW 3C
STI DC
LDM BH
STw 70
UNITY!
CLPO 15
LOW 20
ADM OR
CIL AA
STW 29
STW 60
LOI OB
U*tTj?

LOW 20
ADM DR
CIL AA
STI DA
LDM OP

UP»»A.UP ANS'->STORAQE
LOW-->9
ANS.LOW->STORACE
UNITX£»»C
MDS

UP-->A STORE RESULT 2 UP
LOU B
STORE RESULT 2 LOW
UN|TYZ--iC
MDS

ACCUM ADO

STORE PARTIAL RESULT
SAVE I VECTOR ADDRESS
UP.->A LON.->B
UMIT?Z-»C

ACCUM. ADD

EXIT
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SCO SUBROUTINE

15500
1*501

;l*503

11*505
<; 1*106
1*507
1*510
I*1!!!
1*512
1*513
1*514
1*511
1*516
1*517
1*520
1*521
1*522
1*523
1*524
1*525
1*521
1*527
155JO
1*531
1*532
1*53J
1*534
15-53S
1*536
1*537
15540
1*541
1*542
1*543
15544
1*545
1*546
1*547
1*550
l*S5l
1*552
1*553
1»554

21052154
26322143
70354623
76*46211
,75 1 17777
>00002751
01011367.
24512751
0*011367
21515455
63030702
50060000
2*515444
32171644
57223014
631144H
03*05163
37226063
30471470
23452752
50366622
24520000
463*4623
7»*45046
21612172
27526622
25*20000
462J7A54
23632374
55314342
372244H
70750402
57220000
63132345
27513014
63114411
44335113 .
37221615
762726*1
00003214
63224422
21625722
27913014 '
63114411
00009113

SCO

TU
LOCO
HIC
HIC
NIC
HIC
HIC
HIC
HIC
HIC
HIC
STH
LDI
CPr
MCS
STD
NOP
LRC
ST|
LRC
STH
CCL
CP*
LDI
TZO
XOR
CCL
SLC
TCT
TNZ
LOw
CP«
STI
CPL
HCS
ST«
LDM
STH
CPL
LD«
AOL
TCT
cpr
XOR
CCL
LDH
CCL
CIL
TCT
ors
NOP
CCL
STM
LOM
CCL
NOP

OL
ca
CL
12
A

01
LA
01
LA
UC
ON
LA
A7
BB
AA
20
CTl
07
4L
CN
LB
CD
12
6A
LB
LB
8C
6C
CA
CTl
PL
BB
AC
LA
AA
CC
CTl
23

BB
68
LA
AA

SCO
155(

STM
UN
CPL
CCM
TEH*
LDH
SOL
LDH
SDL
COL
CLO
NOP
CDL
FTR
TN2
CIL
ALC
ccx
WTR
LOH
SSL
NOP
CPL
CPX
STM
SSL
NOP
MCS
LOW
ADM
CIL
CLP
NOP
LDH
TNZ
CtL
ALC
FTR
LOI
TZO
CIL
XOR
T«
CIL
ALC

SUBROUTINE
10

SD
4C
BC
AA ]
>.«3
LA
67 ;.
LA
67
LL
02

DO
36
AS
AA
NC
NC
07
LB
(.OMB

BC
ON
78
LOHB

12
70
OB
AA
002

4L
AS
AA
AC
13
LA
AS
68
BB
AS
AA
AC

CALCULATE, STORE SIN/COS fl"
USES ALL MOKK'lNCI STORAGE
CALLI

C<— VECTOR ADDRESS .
CLO 1 FOR VIEW A

2 FOR VIEW B
3 FOR VI6M C

CPF PL CLP 021

STORE 1-?OU»»2 . .

SHIFT ?OV M10NT_1 L _ ..
STORE ZOV
SHIFT 20M RIGHT 1
STORE ZOW .

"lov OR JoM FTiiRb !

SAVE SMALLEST COUNT

B<--€OV

SQUARE 20V
SAVE PARTIAL RESULTANTS

V

SQUARE 20H ~v " ~ ~" "~
SUM SQUARES

SORT

XftR IF ZOV>«H

CHECK SIGN Of 10V"

SIN 0 ••»¥« ~ ~"
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SCG SUBROUTINE

15555
15556
15557
19569
15561
1*562
1*563
IS564
15565
-15566
1*567
1*570
l»57t
15572
1557S
15574
1*57*
15576
15577
1*600
1*601
i960?

37221612
76272761
00003014
63224422
23611614
30471605
2A712345
37777777
27533234
631144x1
57271606
2«7?2345
37777777
44552753
00003034
632?44??
571101*00
23S4J675
or o 17106
54445544
55452451
255?23u7

TCT'Cfl
DPS 23
HOP
CCC 60
LD» 6*
TNi D7
LDI PA
OCT
LDM LC
CCL A*
XOR 68
(.01 PB
OCT
CIU LL
NOP
CCL 86
XOR A*
(.DM 5D
ADA
CDL 00
*DL DL
STH L8
MAC

., _..

TTR'tO"
I DM LA
TNi AS
CIL aa
FTH 12
fTR 05
LDH 4L
37777777
T»0 CS'
CIL AA
FTH 06
LOW 4(.
37777777
LDM LC
TNi CS
CIL B8
NOP
LOI PL
OOOSINGA
AOL DO
STI LA
LDH OP

xfgR ir *OW>.R

00 TO STORAOP .'"

COSINE »0

CHECK 8ION or lov "

00 TO STORAOP
SINE »o : ' ,

"

_8TO«IA06 .

EXIT
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ROTPlR • . .'.

TTL ROTPlR " r
LOCO 15610
MIC
MIC ROTATES P VECTOR FROM SYSTEM
MIC i TO REFERENCE

. MIC . . :.. . .
MIC USES HOOKING 2.5.6.7
M|C . .
MIC CALL I CPF PL ClPO 22
MIC
MIC *

15610 74 4 17075 ROTPl* LDO D SINDA . ... _
1*611 63444444 ° CCL I)D C|L 00
1*612 74 1 17076 LDO A COS DA , . -_
1*613 215*0000 STw SL NOP !•
1*M4 70750426 CPF PL CLP 026 > . -ROTY
1*615 360AOOOO STT PF6 NOP
1*616 70750*10 CPF PL CLP 010 ' . . . . : -ROTA
1*617 3*060000 STT PF6 NOP
1*620 70750*05 CPF PL CLP 003 -ROTt . .
1*621 2357QOOO LDM JP NOP

MAC . _. . ..
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ROTP2R

~" " TTL " ROTP2R""" "
LOCO 15624
M I C
MIC ROTATES P VECTOR FROM
MIC SYSTEM 2 TO REFERENCE
MIC _ _
MIC USES WORKING" 2.5/6.7"
MIC
MIC CALLI CPF PL CLP 023
MIC
MIC

15624 74 4 17077 - LOD D SJN 08 __; "
1*625 63444444 , CCL DO CIL OD
1*626 74 1 17100 LOO * COS OB
1*627 21550000 ST* 5L NOP
1*630 70750426 CPF PL ClP 026 . -ROTr
i*f3i 3*0*0000 STT PF6 NOP
1*632 7n75g4n CPF PL CLP OH -ROT8
1*63* 3606onOU . STT PF6 NOP
1*634 70750406 CP? PL CLP 006 -ROT2
1*635 23570000 LOM »P NOP EXIT
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«OTP3« . . ' . . . .

~ TTL " ROTP3R
LOCO 19640
HIC l • •
NIC BOWES P VECTOR F»OM
HIC SrSTEH 3 TO »EFfc»ENCE

, . .. "1C. ._ •
HIC USES WORKING 2. 5,6.7
MIC
HIC CALL« CPF PL CLP 024
HIC
HIC

15640 74 4 17101 . LCD D. SIN DC '... _..
15641 63444444 CCU OD ClL 00 .
15642 74 1 17102 LDO A COS DC '
1564? 21550000 STW 5L NOP f
l5«44 7075Q426 CPF PL CLP 026 -ftOTV
1S64S 3fOf0000 STT PF6 NOP •: : ,
1»64« 707*0412 CPF PL CLP012 ... -R0TC .., .
15M7 360&0000 STT PF6 NOP
15651 707S0407 CPF PL CLP 007 -ROTS
15651 2357QOOO LDM $P NOP EXIT

H»C
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EVEN/ODD FIELD SUBROUTINE

15*53
15654
1565?
l5**6
15*57
1*660
1*661
15669
15665
1*464
15665
l5f 66
15667
l5A7fl
l567\
1567?
15673
15674
15675
l567fl
1*677
15700
15701
15702
15703
15704
15705
15706
15707
15710
15711
1571?
15713
15714
15715
15716
15717
15720
15721
1572?
1*723
15724
15725
15726
1*727
15730
1*731
1573?.
15733
15734

74 3 17213
21332100
26712674
77777400
00000700
55435613
63334433
2523572?
74 l 17210
21116311
44117627
26745422
77740000
56422142
23322671
00001200
5521051? '.
13672312
55216311
44H2323
57227627
54222671
77740000
56122341
57122671
40000000
30272101
74 3 17246
26712674
77777400
00000200
55435613
63334433
21235722
74 1 17243
21116311
4411762.7
26745422
7774QOOO
56422142
23322671
00001200
55210512 "
13672312
55216311
44H2323
57227627
54222671
7774QOOO
56122341

TTL
LOCO
MIC
MIC
MIC
MIC
LDD C
STu 3C
LDI PA
DEC
OCT
ADL DC
CCL CC
STM 2C
LDO A
STM 1A
CIL AA
LDI PO
DEC
AND DB
LOW 38
DEC
ADL 8A
SDL 67
ADL BA
CIL AA
XOR 88
COL 88
DEC
AND AB
XOR AB
OCT
TNZ 87
LOO C
LDI PA
DEC
OCT
ADL DC
CCL CC
STH 2C
LDO A
STM 1A
CIL AA
LDI PD
DEC
AND DB
LDM 3B
DEC
ADL BA
SDL 67
ADL 8 A
CIL AA
XOR B8
CDL BB
DEC
AND AB

EVEN/ODD FIELD SUBROUTINE'" ~
156SJ • _.._. ._

USES MORK|NS 0.1.2.3.4
CALL cpr PL CLPO 46

PLARZ VIEM A
STM 00
LOI PO " -• •• - - - - - •-•

-5B1S
200 * " "' ' .
AMD AC ROUND PL
CIL cc
XOR BP -PL IN MORKINO 2
PCARJ
CCL A»
Urs 23 93/8-6.89
CDL 88 (Ufl ?. .-14
-189 ~~ - ' -• •-•"••
STM 4B
LDI PA
1.25814
LRC 10
Lf>M IB . .
CCL AA .
LDM 2C
OFS 23 •
LDI PA
-189 • . .. _. . • • -

LDM 4A
LDI PA
40000000
S T M O A ' " . . - • . . ^ .

PLBRZ VIEM a
LOI PD
•1815
200 " " "
AND AC ROUND PL
CIL CC
XOR ee -PL IN. MORKINO a
PCBRZ
CCL AA ' .
DFS 23 83/8-6*89
CDL BB SUB 2»»-14-189 - . . . . _ - . . . _ ......... >

STM 48
LOI PA "" "
1.25914
LRC 10
LDM 18 .
CCL AA ~" . - . - . - .

LDM 2C
OFS 23 ~ "'"•• : "'" '
LOI PA -
-189
LDM 4A
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FVCN/ODD FIELD SUBROUTINE

15736
1*737
1*740
1*741
1*742
1*743
1*74*
15745
15746
1*747
1*7!>C
15751
1*75?

1*7*4
1*755

1*757
1*760

1»762
1*763
1*764
1*765
l*76f
1*767
1*770
1*771
1*772
1577J
1*774
1*77?
1*77*

57122671
2PUOOOOO
2*033027
64132103
74 3 17301
21330000
26712*74
77777400
OOOP0200
55435*13
63344433
21235722
74 J 17276
21116311
44117627
2*7*5422
7774QOOO
5*422142

00001200
55210512
13672312
55216311
44112323
57227627
54222671
7774QOOO
56122341
57122671
10000000
2*033027
64130000
75 3 17360
70570000

xos AB
DEC
ID* OC
LOR AC
LDD C
STW JC
LDI PA
DEC
OCT
ADL DC
CCL CC
ST- 2C
LDO 4
STw 1A
ClL AA
LOI PD
DEC
AND DB
LDrf 38
oec
AOL 8*
SOL 67
AOL BA
ClL AA
XOR BB
COL 88
DEC
AND AB
XOR AB
DEC
LOW OC
LOR AC
STO C
CPF I*
MAC

LOI PA
181
THZ 87
STM OC
PLCRI
NQP
LD1 PD
•1815
200
AND AC
ClL CC
XOR BB
PCCRZ
CCL AA
Ors 23
CDL Rft
MB*
STW 4fl
LDI PA
1.25814
L«C 10
LOW IB
CCL AA
LD" 2C
ors 23
LDI PA
•189
LOW 4A
LDI PA
182
TNZ B7
NOP
r\
NOP

ROUND PL
-PL IN WORKING 2

83/8-6.B9
SUB 2»*>14
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SUN CONSTANTS .. j •

16352
16353
16354
16355
16J56
16357
16360
16361
1636?
16363
16564
16365

16367
16370
16371
16372
16373
16374
16375
16376

21050000
74 1 16025
707*0400
2)110000
74 1 16025
70750401
1)505572? '
13672313
63334433
7*272112
74 1 16024
7075Q401
6312442?
23137654
75 1 17345 '
74 1 . 16024.
70750400
63124422
23137654
75 1 17346
2307QOOO

TTL
•v tOCO

NIC
MIC
MIC
MIC
$TM OL
LDO A
CPF PL
ST« 1A
LDD A
CPF PL
L»C 05
SDL 67
CCL 'CC
DFS 23
LDD A
CPF PL
CCL AB
LDM 1C
STO A
LDO A
CPF PL
CCL AB
LDM 1C
STD A
LDM OP

XXXXVXX MAC

SUN CONSTANTS
16352

NOP
SUNE •
CLP ooo
NOP
SUNE
CLP qn . ......
XOR 8fl
LDM 1C
CIL CC
STN IB
SUNA
CLP 001
CIL 88
HCS 12
CSC
SUNA
CLP ooo
CIL B»
HCS 12
ssc
NOP

USES HOftKINQ 0,1
CALL CPF PL CLP 044

SIN - : "

cos

COTANGENT

COS

• IN

SKIT
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OACU CALCULATION PROGRAM

16400
16401
16402
16403
16404
16405
16406
16407
16415
16411
16412
1641?
16414
16415
16414
16417
16420
16421
1«422
164?3
16424
16425
16424
16427
16430
16431
1643?
16433
16434
16435
16436
16437
16440
16441
16442
16443
16444
16445
16446
16447
16450
16451
16452
16453
16454
16455
16456
16457
16460

21050000 OACUC
74 1 16471
2*750000
00 0 16334
55152754
1*1)10000
74 1 16471
2*750000
00 o 17450
5*1*2753
267257,52
40000000
32274433
2*7'0000
00 0 16300
00000260 '
37341602
63334433
3*010000
55452«52
7*542673
37777000
55133034
1*020000
U5041320
1*070000
46430704
55342673
37777744
55433234
14470000
74 1 16471
16210000
2*535513 TMVP
30,5*1603
26735534 DSF
77777774
14400000
35011601
63114411
26735613 _.
00037777
26526423
74 1 16471
26750000
00 0 16334
55152554
26750000
00 0 17464

TTL
LOCO
NIC
NIC
NIC
NIC
NIC
STK OL
LOO A
LOi PL
ADR
ADL AL
FTR 0\
LCD A
LDI PL
AOR
AOL AL
LDI PB
OCT
110 87
LOI PL
AOR
NOP
TZO CS
CCL CC
STT Pfl
ADL DL
MCS 12
OCT
ADL -AC
FTR 02
LRC 0*
FTR 07
CPL DC
ADL CD
OCT
ADL DC
8TR 2«
LDO A
FTR 17
LDI LC
TNii CS
LDI PC
DEC
BTR 31
TCF PFI
CCL AA
LDI PC
OCT
LDI LB
LDD A
LDI PL
ADR
ADL AL
LDI PL
ADR

DACU CALCULATION PROGRAM
X6400 • ._ • • . ..

NOP
CuCTR
NOP
OOULSri
LDH LO
NOP
CMCTR
NOP
OOODACIl
LDM LC
*OR CB
4flooonoo
CIL cc
NOP
OOODACC
CTS 60
FTH 02
CIL CC
NOP
LOI LB
LDI PC
37777000
TNZ CS
NOP
SDL LON
NOP
CLD o«
LOI PC
37777744
TZO CS
NOP
CMCTR
NOP
ADL AC
FTR os . _
ADL CD
•4
NOP
FTR 01
CIL AA
AND AC. .
37777
LOR BC
CHCTfl
NOP
OOOLSri
STH LD
NOP
OOODAC01

CALL! CPF PL CLP 003" ""

i

LOADS LSF jo p.

INPUT -»>c
.. CHECK FOR BAD. our. ; :

F|K IT
CONSTANT TABLE AD09£SS-->L

. coNPL6»-ENj INPUT .V.AI.U.E I.F_.NEO, .._ _.

LOAD MULT. CONST. TO B
MAV GOOD NUN IN A REQ IS 777
TEST FOR TOO LARGE INPUT VALUE

ADO 4 TO D
CK FOR LARGEST SF

HIV VALU£ CONST TO C
MIN VALUE O.K. FTR 03
SUBT 4 FROM 0

O.K. MJN AND MAX NO. .

MASK NO. TO P.

OR |N CHAN NO. TO C._ _

STORE LSF !N(lCX TO LSF TABL*
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DACU CALCULATION

16461 55152553
16462 07135714
1646? 3?4?i«03
16464 44110000
16465 75 1 16471
16466 1412000n
16467 75 0 16471
16470 23070260
16471 00000000 CHCTR

ADL AL
CLO 11
T20 D7
CIL AA
STO A
BTR S3
STD Q
LOW OP
OCT
HAC

STH LC
XOR AD
FTR 03
MOP
CMCTR
NOP
CMCTR"
CTS 6fr
0

C-->OUfPOT*TIBiLT"

CK FOR LAST CHAN

INCREMENT A AND STORE IN CHCTR



RttV

16601
16601
16602
16603
16604
16605
16606
16*07
16eiO
16611
16613
16613
16614
16615
16616
16*17
16C20

21450260
70752673
00000000
54332553
70722674
OflOOOOOO
3?34l<kO*
32471607
57442524
2*742'lf)4
UOOOQ01?
75 0 173«3-
'23470000
32472347
inosoooo
07Q12524
2*742554

16621 00000012
16622
1*623
16624

26712672
00 0
00.0

16021
17126

I6e>23 26733606
16624
16627
16630
16631
16632
16633
16634
16435
16636
16637
16640
16641
1664?
16643
16644
16645
16646
16647
16650
16651
1665?
16653
16654
16655

.00 0 17700
7075Q420
26737034
00 0 17700
70750433
26733606
00 P 17700
70750406
70750405
70750410
74 3 17700
30341643
26715631
34000000
32171640
63334433. ...
26715722
02000000
76272112
74 3 17702
76544612
74 3 16115
76542674
00200000

RBV

TTL '
LOCO
MIC
MIC
HIC
HIC ,
HIC
HIC
HIC
NIC
STM 4L
CPF PL
OCT
CDL CC
CPF PB
OCT
TZO CS
•no 07
XOR 00
L01 PD
DEC
STD 0

, LDM 4P
TZO D7
FTR os
CIO 01
LDI PD
.DEC
LOI PA

' ADR
' ADR
LDI PC
A OR
cpr PL
LDI PC
ADR
CPF Pt
LDI PC
ADR
CPF PL
CPF PL
cpr PL
LDD C
TNZ CS
LDt PA
OCT
T20 A7
CCL CC
LDI PA
DEC
DFS 23
LDD C
HCS 12
LDD C
HCS 12
DEC

RPV
16600

CTS 60
LDI PC
0
STH LC
LDI PD
0
FTH 0*
FTR 07 . •
STM BD
STM LD
10
HEACON
NOP
LOW 4P . .
NOP
STH BD
STH LD
10
LOt PR
OOOIBCNK .
OOOLA2XU
STT PF6
OOOTEHP
CLPO 20
CPF CD
OOOTEHP
CLPO 33
STT PF6
UOOTgMP
CLPO 06
CLPO 05
CLPO 10
TFMP
FTR 39
AND CA
34000000
FTR 3?
CIL CC _
XOR BB
194
STH IB
TEMP*2
CPL AB
IPCAX
LOI PD
1B7

. ••• — -

•

RESOLVE BEACON V6CTOH '"".
BEACON IN SYSTEM 2
SEEN BY View A IN SYSTEM 1

CALLI CPF PL CLPO 34

FRAME CTR AD»i--»t .. _
FRAHE COUNTtB
DECREMENT «NR STORE COUNT
SAVE 'BLINK' ADDRESS
•BLINK' .:
FTR IF CTR *n
FTR IF BLINK NO_'ON.«
0-->BLINK
OFF COUNT-. >CTR
•OFF'FRAHE COUNT

1

EXIT
'EXIT IF BLINK NOT ..•OJL« ....
00 TO CALCULATION
1-'>«LINK
ON COUNT-- >CTR.
ON FRAME COUNT
START CALCULATION

SOS»LA2»I8C«IX • .

NDVINORHALIZE

ROT 2 , 2--»R ._ _ .
ROT i , R«-»I
ROTA
BEACON BCNX -->C
BEACON HCNX IS NEOlOUT OF SIGHT

• _
8CNX«2»»-3»OUT OF SIOHT

•

l/BCNX">MOftKlNQ 1

ANS SCALED S4
mur, nr P/D
ANS. SCALED fl7

• -• • • -•

3-115



ft*V

16*5*
16657
16*60
1646J
1666?
16663
16*64
16665
166**
16*67
16*70
16*71
1667?
I6*7t
16*74

16*7*
16677
16700
16701
167U2
1670?
16704
1670«
16706

554]4612
26737654
00114*00
26745614
77776000
30471621
23132121
74 2 17701
7*544612
74 3 16115
7*542*74
002I>0000
55414*1?
2*737*54
00131*00

77776000
30471604
05136621
2J225522
642144H
7* 1 17-343
2347Q260
75 0 17343
2347Q260

ADI DA '
tDl PC
DEC
ID! PD
OCT
INI 07
ID* 1C
LOO 8
HCS 12
LDD C
HCS 12
DEC
ADL OA
LDI PC
DEC
LDI PD
OCT
TNZ D7
LP-C 11
LOW 2B
LOR BA
STD A
ID* 4P
STD 0
LOW 4P
MAC

CPL AS
MCS 12
307Bl«
AND AD
77776000
FTR 17
STH 2A
TEHP«1
CPL A8
1PCAX
LOi PD
1B7
CPL AS
«rs 12
295B16
AND AD
77776000
FTR o«
SSL LONA
ADL eti
CIL AA
dFACQN
CTS 60
BEACON
OTS 60

ADD i TO"RESULT"
MULT. BT 2«.JB23-->A

J>10 BITS,BLANK BEACON
J-.» WO»KINO 2

HULT. BY P/D

ADD ONE"fd"«FsT)C'T~
MULT 6t 307

1>10 BITS, 8LANK_J6ACON_.

SET BLINK TO ONE
EXIT
26»0 B6.A.CON.



DORC

16720
16721
16722
16723
16724
16725
1672*
16727
16730
16731
16732
16733
16734
16735
16736
16737
1674n
16741
1674?
1674J
16744
16745
16746
16747
16750
16751
1675?
16753
16754
16755
16756
16757
16760
16761
16762
16763

21050507
35011AQ3
74 1 17124
74 2 17125
07001610
35021603
74 1 17146
74 ? 17147
07011A04
35030100
74 1 17170
74 2 17171
07020000
2164Q260
13205122
372244H
00003214
63114411
32145411
44135711
74 2 16017
76274621
21415722
7075Q4Q2
63134433
21512671
OOOU2427
57227627
26714613
74000000
56212364
30176332 >
26755545
00 0 17103
25522353
26755545

DORC

•

TTL DORC
M|C
HIC
MIC
HIC
MIC
HIC
HIC
MIC
MIC
MIC

" MIC
MIC
MIC
MIC
MIC
MIC
MIC
MIC
LOCO 1672Q

C STw Ok. LRC 07
TCF PFl FTP 03
LDD A LARZU
LOO B LARZL
CLD oo FTR o«
TCF PF2 FTR 03
LDO A LRRiU
LDD e LfiRIL
CLD 01 FTR 04
TCF PFJ MLT
LDO A LCRZU
LDD B LCRZL
CLD 02 NOP
STW 6D CT5 60
SDL LOM ALC 8P

. TCT CU CU AA
NOP T?0 AS
CCL AA CIL AA
TiO AS CDL AA
CPL AC XOR AA
LDD B IRAD
DFS 23 CPL BA
STw 4A XOR BO
CPF PL CLP o?
CCL AC CIL CC
STM SA LDI PA
DEC .15915810
XOR BB DFS 23
LDI PA CPL AC

' OCT 74000000
AND B* LOW 60
TNZ A7 CCL CB
LDI PL ADL DL
ADR 000 DA
STM LB LDH 5C
LDI PL »DL DL

DORC SUBROUTINE
8/19/67

MOftKINei
0 RETUHN ADDRESS _ .
1,2.3 SORT
4 R/2M 822
5 SORT R/2M Bll
6 ADDRESS MODIFIER
PFl ON FOR VlEM A
PF2 ON FOR VIEW B

. PF3 ON F.OR VIEW C
CALLI CPF PL CLP 035
ALL PGM LITES TURNED "OFF "" "~

V|E« A

VIEW B

ERR0R HALT
VIEW C

M 034 TO 027 ,
ROUND ' •

MAKE H NEGATIVE
M M1N |S 2»»4

627 - ""• "~" . '
850/827*823
R/2H B22
SORT

SAVE SORT

1/SPI»SORT B.I

LIMIT MAX DIP ANOUE .

• •-

DIP ANGLE 8*1
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.._ I . .. . ..... .
DOHC L. ...

16764 00 0 16205 ADR 000 D C O N A B 1 2
16765 ?75?76S4 LDH LB »CS 1? 823
16766 55112342 ADL AA LDM 4R B22
16767 55215722 ADL BA ROR SB
16770 7075Q402 • Cff PL CLP 02 SORT
16771 2364QOOO LD* 6D NOP
1677? ?ft755545 LD| PL AOL DL
16773 00 0 17361 ADR > 000 OORCA
16774 25512307 ST« L* LOW OP STORE Jl Bll

MAC
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HOVE SYSTEM TMO FOR LJNAR TER

17«00
17601
17602
17603
17604
17605
176P6
17607
l76in
17*11
1 7ftl?
17613
17614
17619
17616
17617
l7f 2"
1 7fri;i
17622
1762?
17624

17624
17627
17630
17631
17632
17633
17*34
17(39
1763C
17637
17640
176<1
1764?
17643
17644
17645
l764<
17647
17650

74 1 17120
74 2 17121
09131320
000nj?i4
0700160?
267?95l2
00006001
32241474

74 1 17122
00003214
070616U1
0714QOOO
2*712*72
00 0 17627
00 0 17010
99410904
2*132423
94663067
14790000 '
2*13271?
7f 3 17943
79 ? 17347
44(70009
onooonoo
ooonoooo
onoooooo
ooonoooo
00000000
onooooon
onooooo2
2016QOOO
77777777
03700000
72929293
00000002
00000002
20470000
ooonoooo
34720000
09292925
00000001

LDATA

TTL
LOCO
NIC
LDD *
LCD B
L«C 11
HOP
OLD 0
LOI P8
OCT
TZO BS
LOO A
NOP
CUD 06
CLO 12
LDI P»
ADR
ADR
ADL DA
LDI A6
COL NN

• BT« 02
LDI AC
STD C
STD a
CIL UP
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
MAC

HOVE SYSTEM
17600

LARXU
LARXL
SDL LOM
TZO AS
FTR 07
ADU AP
6000
dTR 03
LAftYU
T?0 AS
FTR 01
SOP
LDI P6
OOOLOATA
OOOT2XU ..*.
LRC 04
STI BC
TNI! N7
MOP
LOM AB
PS2
cos
MOP
0
0

•o
0
0
0
00000002
2ni6onoo
777777/7
03700000
72929253
2
00000002
20470000
UOOOOOOO
34720000
09292529
1

TMO FOR LUNAR- TE«

SC*UE X POSITION

ORIGINAL POSITION _ ;

X UIM1T 3072 FT 823
OR|B!N»U POSITION

LEFT POSITION
RIRHT POSITION
i

•

EXIT
XU ORIGINAL POSITION
«L
ru
YL . .
PS2
" O S . . .
xu LEFT POSITION
XL 9134 FEET
VU
YL .1800 FEET
PS2 -30 DEO
POS
XU RIGHT POSITION
XL 515» F.EET
»U
YL 1850 FEET
PS2 30 DEO
POS ,
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sue

7UOUO
7000\
70002
700UJ
7WJ04
7UOU'>
7000ft

( 7UOU7
> ' 7UC10

70011
7001?
7001J
70014
7l»Cl'i
70016
7U017
7UO<!0
70021
700*?
700*3
700*4
7UO«!r>
700*6
700*7
700.JO
7UQ31
70002
7UOJ3
70004
71104*
7000*
70007
7oo4n
70041
7H04?
70043
70044
70045
70046
70047
70090
700J>1
700&2

i 7U05J
\̂ _X 700>4

70095
70096
70057
7W060
70061
700b!>

/4 7
74 7
74 7
74 7
74 /
/4 7
74 7
74 /
74 7
74 7
74 /
74 7
/4 /
/4 7
74 7
/« 7
74 7
74 7
74 7
74 7
/4 7
/4 7
74 7
74 7
74 /
/4 /
74 7
/4 7
74 7
74 7
74 7
/4 7
74 7
74 7
74 7
74 7
74 7
74 7
74 7
74 7
74 7
74 7.
74 7
74 7
74 7
74 /
74 7
74 7
74 7
74 7
74 7

KKXX
A

16>00
lo»Ul
16»02
16»IM
10SU4
10»0t>

. 16»06
16»07
1«»10
16511
16»1*
16»1J
10S14
16519
16516
16417
165*U
165<;i
I6»if<;
165i!i
16*^4
I6*i!!>
16S^6
16»<!/
1653U
16dJl
loSJi!
16aJ^
165J4
16*J5
16>J6
16507
!6i»4U
16541

lft»«^
1654,5
16&44
1654S
16546 .
16S47
1655U
163&1
16t>»^
1659J
16SS4
16995
16996
1659 /
16960 •
16561
16962 •

'- TTt
COH
Euvu
LOCO
MIC
LUU *>
LOu i>
LUU f
too H
LUU P
LUU H

. LDU P
LUU ?
LOU P
LUU P
LUU P
LUU K
LUU P
LUU P
LUU P
LUU P
LUu P
LUU P
LUU P
LUU P
LOU P
LUU P
LUU P
LUU P
LOU P
LUU P
LUU P
LUU P
LDU P
LUU P
LUU P
LUu P
LUu P
LUU P
LUU P
LDU P
LUU P
LUU P
LDU P
LUu P
LUu P
LOU P
LUu P
LUU P
LUU P
LDU P
LDU P
LUU P
LDU P
LDU P
'LDU P

SUB LINK
SUBROUTINE
16900
/OOOU

*
»il
*•*
*»J '
»»4 '
A»9
»»6
A.7
*«e
A.W '
»«1U
*•!!
*»li
*»li
A. 14
A. 19
A«16
A.17
A. 16
A. IV
A*£U
A»il
A.ili
A. ̂3
A**4
A«i!S
A»^6
A.J.7
A.^6
A.*V
A*JU
A. 01
A.J2
A«J3 ' ~
A«J«

A. 05
A»J6
A»J7
A»J6
A»JV
A»40
A»41
A«42
A»40
A*44
A.4»
A. 46
A»47
A. 48
A*49
A»90

LINKAGE PMOUKAH

SJNb
COSINb
S8HT
DACU
HOTU
HOT!
KOTZ
KOTJ
KOTA

. NQTri
HOTC
HUN i T
DADU
MOS
"301
CSV
sus
SCQ
KOTP1K
KOTP^M
HOTP3H
HOIK
HOTT
KOT<
HfcLiGb
UACUAT
XH10
NOV
HdV
UOHC
tor
XMTLP
XMTS
5>YS1
srsi
5.YSO
SUN
SHAU
COLPAC
srsi ic
srsi ic
STSO 1C • •
XHITCOL

tV6CT 1
IVfcCT 2 T
IVtCT 3
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SUB

70(163
70064
70065
•70P66
70067
70070
700*1
70072
70073
700*4
7Ufl75
7U076
700*7

74 7
74 7
74
74
74
74
74
74
74
74
74
74
74 7

16563
16564
16565
16566
16567
16570
16571
1657?
16573
16574
16575
16576
16577

LDO
LDD
LOO
LDD
LDO
LDD
LDO
LDO
LDD
LDO
LDD
LDO
LDD
MAC

**51
»*52
•53
• 54
*55 *
•56 .
•57
•58
• 5»
• 60 t
4*61
*»62
».63
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fl
•j

SIM COS

70100
70101
70102
70103
70104
70105
70106
70107
70110
70111
7011?
70113
70114
70115
70116
70117
70120
70l2t
70122
70123

2*725521
20000000
2*745514
20000000
30446211
301444H

55H4612
46134*14
7*544613
26727654
7773470ft
26725512
01213123
7654J672
65524473
5M276J4
2t7?55j2
3M03747
46437654
55117057

T'L
CCCC COM

COM
CO"
COM

COM
• '" "- - - • co*

CO*
COM
"1C
LOCO

COS LDI
DEC

SIN LDI
DEC
7NZ
TN«
AOL

1 •' CPL
HCS
LDI
OCT
LOT
OCT

" MCS
OCT
ADL
LOI
OCT
CPL-_.-.- ... AD̂

MAC

v* COS
Si-Or'S SI W6
£(• TFR *ITW

COS I Nf ROUTINE
ANGLE IN A REG.

MM FRACTIONS OF k CIRCLE)
ANS. IN A REG. 60 " ~

PB

PD

OS
AS
AA
AC
12
PB

?8

12

AB
PB

DC
AA

CALL SJNE
CALL COSINE

f
070100
ADL BA
IPI
ADL A&
l?i
CCK A*
CIL A4
CPL AB
CPL AD
CPL AC
MCS 12
77734206
AOL AB
01313123
LOI PR
65524473
MCS 12
AOL AP
31103747
HCS 12
CPF LP

I CPF PL CLP 00

I CPF PL CLP 01

,

ADD 90 TO ANOLE

CHECK FOR ANGLE BETWEEN
«0 AND 270 DE8REES
.

C4

cs -. .._'
C2 _ _ _ ' ._ _ '

d • '•

RETURN TO CALL!'-S pfOG»

•• •• -•- ••
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SORT

7U125
70124
7U127
70130
70131
70132
70133
7013*
70135
7U136
70137
70l<0
7U1<1
70l«2
70l<3
70144
70l«5
70146
70147
70150
70151
70152
70153
70154
70155
70156
70157
70160
70161
70162
70163
70164
70165
70166

63063J13
32231637
72143014
67116322
03216064
05016763
13610901
33015533
6A6«5M3
211*3561
432242H
21217?}?
21324634
63334433
7*275524
23210501
233?6ft74
63434433
76275524
23210501
23326674
63434433
76275524
23210501
23326674
63434433
76275524
46027627
46410501
13677J01
23145046
13603044
6?2263ll
70570000

»zzzz<

r$ORT

•

EXIT

TTL
COH
COH
COH
COH
COH
COH

COH
COH
COH
COH

LOC(
MIC
CCL
TZO
CPS
CCL
SLC
LRC
SOL
THT
SSL
STM
ADM
STM
STM
CCL
DFS
LDM
LDM
CCL
DFS
LDM
LDM
CCL

LDM
LDM
CCL
ors

CPU
SDL
LDM
SDL
CCH

H*C

SORT
FSORT
NENTQN RAPHSON APPROXIMATION TO THE nxEo
POINT SQUARE ROOT.
» MAY 67 '
ENTER WITH NO. IN A AND B RPO.
AT AN EVEN 8 FACTOR.

ANSWER IN A REG. AT 8/2 SCALE FACTOR
CALLI CPr PL CLPOO?
MQRKINO 1.2.3. USED BY THIS PROO.

J 70,125

ON TZO Axr ...
BXF FTR 31
AD TNJ AS
AA CCL 88
21 CCX NO '•' i '. .
i SLS NC
ROHILRC i . . . ; • •
01 ADL CC
ROHDAOL AC . ...
ID TCF o?
2A CPS AR '"" ~ : ~ ~
38 CPL CD .
CC CIL CC
23 AOL 80
2A LRC 1
38 SSL HOLD
DC CIL CC
23 AOL 80
2A LRC 1
38 SSL ROLO
DC CIL CC
93 ADL 80 / •_
2A. LRC 1
38 SSL ROLD „ _ _ _.. „
DC CIL CC
23 AOL BD .„ _.
08 OFS 23
DA LRC 1
ROH7CPS OA ..
ID CPX ON ._..._
ROH TNZ OS
88 CCL AA ...
LP HOP
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ROTX

70170
70171

70173
70174
70175
70176
70177

. 70POO
70201
70202
70203
70204

1 '

21694439 . ROTX... ._

76542171
27525459
76544514
2«9?4613
7AS46311
27524411
55142554
76545453
23745514
25345433
23670000

TtL
LOCO
MIC
MIC
MIC
MIC
MIC
MIC
MIC
MIC
MIC
STM
LDI
MCS
LD1
NCS
LDI
MCS
LOH
ADL
MCS
LDM
STM

.. L0«
MAC

BOTX
'0170

VECTO
BIN P

R ADDRESS IN C
H IN D

COS PH IN A
._ . cpr PL CLP 029

6L
LB
12
LB
12
LB
12
LB
AD
12
70
.CD
6P

*

OIL
CPL
STM
CDL
EKC
CPL
CCL
CIL
STM
CDL
ADL
CDL
NOP

CL.__ ..
AC
7A
LL .
AD
AC
AA
AA
LD
LC
AD
CC

USES MORKINO 6,7 ___

"T66s~to c,
YC09 TO H7
I TO
ICOS
t TO

I" tO
STORE
ISIN

STORE
EXIT

B
TO Di SIN TO A
B, SIN TO C """

B. -SIN TO A ' " ^~

TO A ."'- ••-
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ROTY

70206
70207
.70210
70211
70212
70213
70214
7U215
70216
70217
70220
70221
7022?
70223

216*4513
26127015
7A544455
21712752
76544514
54555455

ROTY

7*544455
27525514
76546311
255444H
23745514
54535433
.25342367

" TTL
LOCO
NIC
NIC
MIC
MIC
NIC
NIC
MIC
MIC
STrf 6L
LDI AB
MCS 12
STw 7*
HCS 12
COL LL
LDI LB
HCS 12
LDH LB
HCS 12
STH LO
LDM 70
COL LC
STM CD
HAC

ROTV
70206

EXC AC
CP/ AL
CIL LL
LDH J.P
EXC AD
cm. LL
CPL AC
CIL LL
AOL AD
CCl AA
CIL AA
ADL AD
CDL cc
LDM 6P

VECTOR ADDRESS TO C
SIN TM TO D
COS TH TO A
CPF PL CLP 026
USES UORKINQ 6.7

COS TO C

XCOS IN A"
2 TO B
FCOS TO 0. SIN TO A
L AT X
SIN TO C. X TO 8
"SIN TO 4 . ....
i TO B
HSIN TO A
STORE t, <2S|N TO A

. STOW XL ixir.
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KOTU

7022f
7U227
70230
70231
70232
70233
TV234
70235
70236
70237
70240
70241
70242
70243
70244
70245
70246
70247
70250
70251
70252

77718141 ROTU
4541Q716 ........
55742541
21350000
7075Q413
26730000
00 0 17510
70751607 _ • ; . . . _ .. .. -
2A73QOOO
00 0 17513
70751604
26730000
00 0 17516
70751601
23J70000
23410271
27745547
oooooooo
04050000
04060000
04070000

Tti.
LOCO
MIC
NIC
MIC ,
MIC
MIC
MIC ..
MIC
MIC
-CFS 7A
EXC D*
ADL PD
STM 3L
CPF PL
LDI PC
ADR
CPF PL
LDI PC
ADR
CPF PL
LDI PC
ADR
CPF PL
LDH JP
LD* 4A
LOM PD
OCT
CLP 05
CLP 0*
CLP 07
MAC

ROTU
70224

STN 4A
CLD j.4
STH DA
NOP
CLPO is
NOP
OOOUNITXX
FTR 07
NOP
OngUNITVX
FTR 04
NOP
OOQUNITIX
FTR 01
NOP
CTS 7A
*DL OP
0
NOP
NOP
NOP

ROTATE UNIT VECTOR THRU SPECIFIED
SYSTEM
CALLI CLD i.2»oR 3— »SVSTEM

. . NUMBER
CPF PL CLPO 04

.DSPS WORK I NO 0.1.2.1.4.6.7
SET PF6 TO 1 FOR NE8 ROT.

STORE SYSTEM NUMBER
STORE RETURN
TO RUNIT

.- t

UNITXX— »C

UNITYX-»>C. . .

UNITIX— >C

RETURN— »p
SET PF
SYSTEM NUMBER
ROTI """
ROT*.
ROTS
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KDS

70254 720?4614
7U25* 76544514
70256 4«1?7654
70257 59427202
7J260 J72244H
70261 30445411
70262 4557QOOO

NDS

TTL "OS
LOCO 70254
MIC
NIC
MIC
MIC
NIC
NIC
MIC
MIC
MIC
CPS OB CPU AD
MCS 12 EXC AD

AOL DB CPS OP
TCT CTl Clk AA
TNi OS CDL AA
EXC Lp NOP
MAC

NO WORKING. LOG. USED
DOUBLE *ORO MULTIPLICAND
TJMES SINGLE NORP
CALL*

MOLT.->C

cpr PL CLPO is
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SOS

70264
7026*
7U?6*
70267
70271
702M
7027?
7U27T
7g?74
70?7H
7027*
70277
7oson
7030}
7030?
70303

09030000 SOS
21054993
2*232*24
37061*0*
63444444
63337204
37224433
21132*13
43347234
23130000
37224433 ' :

3044)433
72045466
24532494
30671*63
23070260

TTL StiS" ""
LOCO 702*4
NIC
NIC
NIC
H1C
NIC
NIC
NIC
NIC
NIC
NIC
LRC OS NOP
ST* oL 6XC LC
LOI BC LOI BD
TCT PF6 FTR 03
CCl DO CIL OH
CCL CC CPS 00
TCT CTl CIU CC
STx iC LDI AC.
»OM CO XCPS Cn
LOW iC MOP
TC.T CTl CIU CC
TN2 OS CHI CC
CPS 00 CDl MN
ST1 LC STI LO
TN4 N7 8Tfl 12
LOM QP CTS 60
H»C

USES WORKING 0.1
SURTRACT DOUBLE VECTOR FROM
SINGLE VECTOR.
.CALL' SINGLE VECTOR ADDRESS--**

DOUBLE VECTOR *OORESS-->8
STORAGF »DDRESS--»C
CPF PL CLPO 20

SET PF 6 TO 1 FOR ADD

SAVE RETURN

COMPLEMENT C.O

STORE UP-->«1
SAVE SINGLE SIGN

ZERO LOM SIGN
STORE ANSWER

EXIT



CSV

70305 7034Q503
70306 2M23701
70307 63224422
70310 S46A2442
70311 30671474
70312 45570260

CSV

TTL CSV
LOCO 70309
MIC
MIC
MIC
M|C
MIC
MIC 1
MIC
MIC
MIC
CPF CO LRC 03
LDI AB- TCT PF1
CCL 98 CICB8
COt NN STI OB
TN< N7 dTR 03
EXC L»» -CTS 60
MAC

COPY SINGLE VECTOR
CALL

SOURCE ADDRESS-->*
DESTINATION »DDRFSS--^C
C?f PL CUPO 17

C REG SeT TO OEST. ADDRESS
Pfl«l FOR C0«»Y NEC. OF VECTOR
NO WORKING STORAGE USED

EXIT
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90TZ

70314
70315
7U31S
70317
7032fl
70321
70322
70323
70324
70325
70326
70327

21654513
26127015
7*542171
27525455
7*544514
'2*524613
7*546311
275244U
551425>4
7*542374
5514J453
25342367

TTL" "•
LOCO
HIC
HIC
MIC

: ...... ..HIC . .
HIC
HIC
HIC
HIC

ROTJ STH 6L
toi *e
HCS 12
LDH LB
HCS 12
UD1 LB
HCS 12
LDH LB
ADL AD
HCS 12
ADL AD
STH CD
END

HOTZ '"'
70314

EXC AC
CPF AL
STN 7A
CDL LL
EXC AD
CPL AC
CCL AA
CIL AA
STH LD
LPN 7D
CDL LC
LD« 6p

0

VECTOR ADDRESS TO C
SIN PS TO D
COS PS TO * ___

PL CLP~027~

USES WORKING 6.7

COS TO C> X TO A
S TO fl _ __
XCOS TO H7

TCOS TO 0, SIN TO A

XSIN TO A
•KSIN TO A _
STOUE r
VSIN IN A

STORE X. EXIT
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3. 3.2 Transmit Control

•

•SUNPAC' •PACK bUKF»;t COLON COMPOSITION**

9590
9591
9592

/ ' 95*3
, 9594
9595
9596
9597
9560
9561
9J62
9563
9564
9565
9566
9567
95/0
9571
95/2
95/3
95/4
95/5
95/4
95/7
96UO
96U1
9602
96U3
9*04
96U5
9606
96U7
9610
9611
9612
9613
9614
9615
9616
9617
9620
96*1
96*2

U7U32174
594*9547
74 / 6146
VOUuOUUO
*67116U4
04U<553U
26/11602
640U5914
26/1UOUU
64UU99UV
tlSl*137u
21U1V514
66/44629
U7U34144
211021XD
214UU7U6
21942343
U7U49734
32411)501)
(|7uy57.t4
324109U6
U7U197,»4
3i«lU914
32411643
21662091
269*13/U
07l?9641
964*6323
44449513
JOJ«16U7
46412313
05U46633
644JU9U4
21132323
66336413
21242333
9543161U
63334432
2313U5U4
66336413
09U42113
23̂ 36633
64*3*1*3

"'lit
HAC
n*C'
con
con
COM

"COK~
COH
cen"
CON
con
tOCU
MIC ~

SUMPtt; CUU 3
«0t 00~

. tou *>
NOf
tl)l f*

•• ocr
llM PA
OCI
tOl MA
i)CI
t*)C 12
ST« |,A
SSt /B
CtU 3

11 ST. 1U
' ~ "Si" 3U"

. STK 9U
CLU 3
tcu ut
CLU *
Ku V»
CLU 1
TZO UK

"" TZU Cf
12 ST< 6N

tUI Ltf
CLU 19
ANU fit* '
OIL CC
Ittt CS
CPt CA

"•' LBC 4
LOH bC
st« ib
SSL 3C

•SUKPAC' »f*CH SUKFACb COLUH tOMPUS I T I ONS»

^̂ .Q\̂

K*CK BACKGMOUNO ANU FOKbOROUNO ^̂ ^̂ -,f\̂ "
»UM»ACfeS COLOR COHPOSIIIOtJ* ^" «CV^

9590 -

>T« 70
AOL Ol>
CRfcTURN
nw
»TK 4

' 64U25S30
»Tn 2
64609514
HOC
64UU55UO
iDL 70
LRC 12 " "
CPU BL
>TM 40
>T« 20
CLu 6
LD«. 4C
*OK CD
LRL 0
AON cd "
LRC 6
AOK CO
LRC 12
»TH 35
LOI LA
»DL 70
ANu DA
CCL- bC
ADL AC
»T« 7
LDH 1C
»SL 3C
LRC 4
LDM 2C
LON AC

ST« 2C LDx 3C
AOL CC UK 6

13 . CCL CC
L0« 1C
SSL JC
LHU 4

' LON 2C
LOH dC

VIL CB
LRC 4
LON AC
>Th 1C
bSL 3C
>Th 2C

1 J. C. BAHR ^\J '

SET Uf »OH 3 VlfcMS

.view c
OUTPUT BUFFfcK. AND DATA ADORbSS
VIEK a
OUTi>UT oUFFBH Ai4U DATA ADORtSSbS
VIE* A
OUTPUT BUFFtH A«IU DATA AUDRkSStS

UO>AOORtSS H>K 1 VECTOR STOHfc
L«OATA Aoowti*
INITIALiib CULON COUNT

INITIAL 121: hUNFACE COUNI

IS IT BLUE
NO
is IT GNEEN
NO
IS IT RfcD
NO>THMOUGH . ...UO TU 15
FORE IN A
HACK IN B
MASK ort i Hfex uifiit
DIGIT IN A AND B
IS KOHE .UT. BACK
NU.WO TO 13
TbStA*Fl>HI--bACK

STOHE BACK

STONE DIFFEKtNCt
80 TO 14

STONE rune IN BACK

STONE DIFFEHtNCfc
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9623
9624

9630
9641

96^4

9647
9640
9641
964?
9643
9f44
9649
9*46
9*47
9690
9*51
969?

9094

9696
9657

9660
9661
9662
9663
9664
9005
9666
9607
96/9

•4442406
<1442393
23064.144
94442153 "
4U411447
40449544
95442673
b(> u 5659

<-4,>12321

9411^141
U'146444
14*4*549
43U52673
UU U 566U
«5o407ll

<0412S91
95452641
25919545
<0412991
55295406
4l'6«?l4/2

UC U

JOUUUOO'J
UllUUUUUb
O U U O O U U J
UOUOUUUU
UliOUOUuU
ucuuuuuu
UI'O'IUUUO
Ul'UUuUUU
uuuuuuuu

555^

COLUK

14

15

16

LOf 4C
civ cc
ST« 4C
LOf ON
COL' CC
TNi Cf
CP! uc
AUL CO

' AD*
_ ADil UC

ST| CA
CUL AA
CLu 11
tfTrf 44

" L0« UL
A O N .

CPt1 ub

AUL UL
' »Th LA

LU( !cA
ADt at
TNe 4X
LOT tO
ST. 7U

nit
ocr
O C l :

OCI
! O C I

1... ... . OCI.
OCI.
OCr
O C I i
vc i ;

• ,i| •
. i-r

• :il
!f 1

,;

.

ADL CC
LDn ON
LD» 5C
LDft 40
STV. 5C
eTH 24
AOL cc
LDl PC
UOUT-3
LD» 1A
Liu 2A
wUo 4A
tDH 4A
ST» 4A
CCL DO
ADL UL
LDf PC
UOOT
^i u 9
CLU 3
»T« LA
tOI CA
*L)L l/L
»TA LA
bDL NN
oTi< 5
CDL OD
uUK HP

w

u
u
u
u
a •
u
u

!

:

— "T

bfeT INOlCATUK BIT
SIO>ib IrtDlCAlUR ' ' •' .: "

UtCNtNtAH SuH» AlJb CUUAlT
CiO TO U i
fORl ADUMtSs iNbbA f OH
IfcHK

INOcX TfcHP
STOXE SACK
STOKE OlFFbMbftCe
STO-IE lnUlCAIuft
UfcCrfEMENT CULUH COUNT
HfcSeT L ~
bU tO U
PICK UP OUTPUT surrtR AUI

S.6T UP LOOP COUNT
ANi) AODKbbS BUMPS

.LUAU ASw STUHt
Nine Tints IMO
OUTr>UT OUIFCH

ADD lu. DtC«chE.<T COOT~Cl
U(J TO lo
UtC*tne*T V l f c w COUNT
S A V C . S I A M T AI>AIN

•C»l

- •" • bLOCK Of 9 LOCAI IONS "-
USEU (ON IfcMHyRtHT
ST04Abs BT l"6 ~~
SURFACE PACK NOUTINB

(
1 !

i

i

1

; ' •

HESS

.

.

|

• ;

':

.

i

!

;.
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•THANS11T TU

60UO
OOU1
OOU?
60UJ
6004
OOU5
OOOf
6.007
0010
eoil

0013
0014

0016
0017
00*0
60*1
60*?

60iM
60*4
002?
60*6
60*7

0042

0045
00.14

OOA*
6017
0040
00«1
604?
6043
0044

6045
6046
6047
60*0
60M~

TTiT
MAC
COn

' •XH lTCONTM'OT 1 • TRANSfSTT" CUNIRUL DAI A ID VCU*

XnlT' CWTROrTJAT A"TO VCD

oTfifC
17700

6053
6094

02706560 xnl
*671l2ut
2U400UQU
*7/ilU«l
00100000

iu»"«au
0167104U

*6/426/S
U6*742|)i|
OOOOOOM

io**uuu
10*40100

!«*10"

267107*7

*67*OUiJU
OV*^2U04
10*10lOU
10<!*01UU
9444J041
14/410*1

2«/>2o"
00 U 654u
OOUU0005

lu'lOlgJ

2631105

&02MW

26712672

04iJ441UO
10*101)1)0

26/90740
UO 0 632U

10*100UO

TC^INTHUL CTi 7U
LOI PA
uct
LD1 PA
ucr
LOI PA
UCl
LOi PB
uci-- ••- ocr
LU| Kl)
UCl
UEC
UTH *A

' UTrt *(J
OTx *C

COL LL
tfTM 05
Hf'lt
LDl PA
6ci
Ll)l PB
UCl
DTK 2A
DTx 20
COL UU
BTH gi
HK
CLU IV
LOI PL
AOK
OfcC
LDl LA
UTrt *A
COL UU
LOI LA
COL CC

LOI PA
• •" • 'ocr ••"'

OCT
UTrl 2A
UTH *B
LOI fl
AOrt
LOI LA
DTK *A

tOI 60
Sfct OA

UTrt 2A
11)0000
ton 00

LUI PC
Uio7l040
i0^02100
kDI PL

60
HLT

"LI
MLT
INC LF
iiTn 2A

CLU 23
00630401
NOf.

"LT

INc UF
uTK 2A

CCL 06
LOI PC
UUoUGDTN

CLU 20

INC b'F
BTH 02
"INC CF
AbL bL

LDl PB
u2u?2Dy 4
04*441UO

NOP
«.LU 46
WOO VPU<
NOP
NOP

MfcStT ALL INUICAIORS. LUCK COM
XMIT CONTROL UAlA
VCU ON CM 0

it STACK LUC. 0

w

XHlTTfcD CONIHUU WURUS FUR ,
*40 'A' AND '«' VALUbS
NO viO BACK

XHITTbD *j PNlOKiry CONfHOL
KQRUS T NO UU BACK

-20 INTU U Mfcli.

*

XMlt traLOCKVTiu MORuS kACH>
OF UVNAHIC CUNTKOL UATA.

SECUNP LEVEL
BEACON

XMlf VPU CONfKOL OA1A
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•XM1TUDNTHUL' •TMANSlIT COrtTijOL DAT* TO VCU*

0056
6057

0060
6061
6P62
6Q63
6064

606*
6007
60/0

60/1
. 0072
60/3
00/4
60/5
60/6
60/7
61 UO
6101
0102
6103

6105
0106
6107
6110
6111
oil?
0113
6114

6115
6116
6117

6120
6121

6122
6123
6124
6125
6126
6127
6140

54443041 '
269114/5

26/50706
00 u 77~*4"
26711201
20400000 * '
27/11021
UUU2U40U
26915444
10210000
40411475

26750724 CoLCOwE
00 0 7217
26/44642
00 0 0601
21020/U6 B5K
27910504

94994041
•1474000U
24440706
27910504
14/09444
9495JU41
14740000
244207U*
2791U5U4
137U5444
54994041
14/4UUOU
051013/0

24420740
23U255«5 "-
U7U45S44

54223021
14930000

26711201 XHlTCULCOUt
2U4UOOOO
27/11021
00020446
05U50000
26792671
UO 0 6600

CDL l)D Thi OF
LDI L* 0TK 02
NIC
LOI PL CLU 06

LOI PA »EL DA
OCf <04bOOUO
LDl PA UTK 2A
UCl 20460
LU1 LA CDL DO*
UTK 2A NQP
TN« Of OTK 02
NIC
nic
HlC
HIC

•• LOl PL'"».Ltf 20 ' "
ADK uou C CODE»*15
LU1 PC CPL UB
AUK UOU&TAlX
ST«. OK CLU 06
LUH LA LHC 04
SDL /O c&L OD
CUL LL iNC l)F
«TK 04 NOP
STJ CH CLU 06
LD« L* L«C '04 '• ' " '
SUL /O CDL DD

' CDc LL lN< iJF
dTK 04 NQP
STI CH ""tLD '04

' LUrt L* LRC 04
SDL 70 CDL DD
CUL LL IN* OF
(DTK U4 nOP
LRC 0« SDL 70

STI CB CLU 32
LD* OB~ ADL'OL
CLU 04 AOL UC
Hit
CDL HH INt-ar

nic
• HIC
nic
.HIC
HIC
HIC
LDI PA »EL OA
OCl 40400000

. LDH PA UTN 2A
UCl 20446
LRC 09 NOP
LDI PL LDI PA
AON UOU VlbH

VPU CONIHUL UATA

SbNO OBJbCT
ASIliNHENT TU V|bM IN^O>

SENT 6 MORD»
••••••••••••••••••••

PACK COLOK »S>sif»iNME«(T" CUUbS .-

COUNT 120 ^̂,-̂-' . C_

^̂ T̂ ^\\0*

STOKE CUObS 11-16

STOKE CODbS 9-10

»IX FOR 4 COUbS IN
LAST MOND
STOKE CODES X.X.1-4
AODKtSS OF NeXT UJM
bKIP OveR 4 NURUS
<SHADUH«SfcLbC1S>ANO VJEM ASUN.I

HI;";
1RANSHIT VlfeM A»SIGNH£NrS.
COLOR CUDbS> ANU SbUbCT MORUS
TO THt VCU

SELbCT VCU

XH1T STARI1KU AUDKESS
X STACK LUC. 436
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• -

'XMlTCOrtTKUL* •THANS1IT CONTnOL UATA TO VUU»

6141
6142
6143
6144
6145
6146
6147
6140

6143
6144

• 6145
0144
0147
619P
6191
6192

619?
6194

6195
6-94
6197
6160
0161
616?
6103
6164
6165
0166
6167

61/1
61/2
61/3

"6i>4
61/5
61/6
6177
6200
6201
6202
6203
6204

CO "0 6644
070600UU
26921022
UO H 60 71

I/O 0 626*
1U2000UU
10200000
10200000
10200000
IDicuOOVU
10*00000
2*921022
OOU1000U
26121022
OOOOUUOO
9444JU41
14/20000

94664067

26/112U1
2U4UUOOO

05U900UO

UU 0 670/
UU 0 6/92
u7u7000b

UO 0 9990

uouoooob
9444J041
14720000

07u6000u
10200000
94444041
14/9UOUO
94663V62
1464Q707
7U/9Q446
27790492
00010UOO

' •

CLU 06
"LUI Lb

CCAOK AUK
LDl Ad

XfillC^LADK AUK
"DTK 2U

DTK t(U
UTN 2U
DTK 2U
DTK ?U

"LOi Lb
CMETUnN OCl

LOi-Ad
OCl
COL UU
gTn g>

"MIC
• MIC

CUL NN
dTn 17

• HlC
HJC
LUl PA
OCl
LUl PA
OCl
LWC "g~9
.LUl PL
AOK

CLU 07
LUl Ld

SPAUH AUK
LOI Ad

UfNCULUN OC]
CUL UU
BTK U9
Mil,
CLU 6
DTK 2U
"COL UU
dTK 't
CUi. NN
dTK 11

~ cpr PL
LDrt PL

" bcr"
Hit
HAU

. .

UOU VItx«3S
MOP
uTK 2B

. UOOCOLCODE
uTn 2B
UOUXMHCOL
MOP
MQP
NOP

MOP
UTK 26
10000
ilTH 28
U
INC OF

INC N7
CLU 06

5>fcL UA
C0400000
UTN 2A
40446
(KOP
LDl PA
WOO STATY»1
UOU STATT»4i
NOP
UTK 28
UOObURPAC
UTK 28
0
INC OF
NOP

HOP
NOP
INC OF
NOP
IN* NX
CLU 7
L'LPO 46
CLPO 52
10000

^

"̂\ooui ^̂  cV^*
06°* ̂ 4̂8̂ *

^ ̂

SKIP OVtK DTMAN1C DAT*
ooui .
OGU2

STATIC uou UAU KOR i am
AMD view ASIUNMCNT

XHir 0ACK FACE UULOrtS
StLtCI VCU

A XMtf blAHtlNC ADtjHtSS
T STACK LOC. 440

6

OGU1

OGU2

BACH COLONS
SENu SI A CEKObS

OONt ALL OGU'b
NO, 00 NEXT OiiG
res. uo PACK COLOK COHPUSITJONS
GO TRANSMIT COLOH CUMPISITIONS
ADOH. . sjuHct INPUT
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•WOLPAC' «PACK OBJECT COLON COMPOSITIONS*

.0205
02U6
02i/7
0210
0211
021?
0213
0214
021*
021*
0217
02*0
02*1
02*2

0?*4
o?*5
02**

0240

0242
0243
0744
0345
0246
0247
0?40
0241
0242
0243
0244

0246
0247
0290
0291
0292
0293
0294
62S5
6296
6297
0260
0201 '
0262
0263

75 » 6146
20742079
UU U ' 7714
00 U 17700
07U42104
0704^114
091*2146

*741*446

14/U5444
94444041
14/4UOOO

944*4041
*1*«1467

37*UOUbO
94*0^106
I)7l«4l43 '

07144143
230*9444
UOU<>4U41

07044643
2679*672
00 U 6411
00 U 1770U
U9U300UU '
26*12391
U7045949
20*12991
07145545
9466J062
1472DOOO~
94442075
00 0 6471
32411604
07019744
30411404
27/91464
CO 0 6413
74 7 6167

TTL
HIC
HIC
HtC
Hit
HlC

HIC
COLPAC STU v

LOI PC

AON
CLU"04
CLU 04
LRC 1*
CLU V*
CLU U6
LUH CA
SSL 7A
SOL' 70
COL CC

' »T| LB
COL DO

Ll)M 4U
OCT
AUX UN
CLU 1?
L&« 10
NOH
STH IU
CLJ 1*
LO* 00
HOP
bTH UU
CLD 3
LOI PL
ADN
AON
L«t 4

START LOI «A
CLO --J—
LOI HA
CLU i*
CUL NN

CUL CC
AUN
ltd CF

' " ~ CLU 1

LDM KL
AON

faNOCOLPAC ~ LOU P
MAC

•COLPAC1""

*

CPfiTQRN
LOI PL

'

•PACK OdJfcCI COLOH CONPOSITIDNS* '

...........*... *.t».

KACK OBJtWf CULUN CUMK061T1UN
FOR THE VCU

' SAVe RETURN AUD"*<b'S8

Ooo c c6nA»n
OOb Tt-MP

»T« ID

»Tfc 20
iv OP
LDx 3N
LRC, 04
COL DO
IN* 01

LD» 20
IN* 01
BTN d
LDJ PN
47*00000
sTM 3N '

' ADF DC
COL OD
IN* 01 """'
»TN 16
ADF DC "
tDU DO

" INf ul
BTN 22
CPL DC" "
LDI PS

OOOTeMP
NOP
aTM LA
ADL fcL ' '
STH LA
ADL UL'
IN* NX
NDP
LDI PL
oobvpur»9
t TN 4
XOtt CD
BTN 11
BTN 12
UOUVPOX*11
SPAUH '

INITIALI2b VJfeU COOK I
HtT TO »TARI view PACKING

NET TO aTARI COLON HACKING
WfcT TO 31ANI NO*U UMOUP HAC^INC
I»ET NORU ANU INI UAL »HJFT COUNT
NET TO HACK *OHU

bAVt PACKfcD hURU IN b •

RETURN t 10 t CUMH * IX.

1 MQVb C' 10 C COHP*3>

CiVIfcri UOUNI
LiSIONE AUDKbsS .
B*P(CrtUH AUuHbSs'

AsOATA
D«AUDNt»» 8UMK

D.ADDKfsS BUHH
fINISMEU
NO. GO MACK IU OIAHT
UECNbHENT VJtH COUNt

THROUUH .... UO TO fNOCOLPAC

GO TO START-1
UO TO SfAHT-1
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•XHITUOL' •SfcNU LOL3« COMPOSITIONS TU VCU*

6264
6265
6266
6267

_> 62/0
62/1
e?/?
62/3
62/4
62/5
62/6
62/7

63U?
63U2
63U3
63U4

63U&
63U7

6311

~S ' '

TTL
CON
MIC
MIL
HIC
M|C
MIC
HIC

75 9 6146 XHITCUL SJu

2UJOOOUU OCI
26/1120^ LUJ
UUU^U6U4 OC f
1041UUUU DTK
26/91691 . LD|
00 U 64UU »UM
1041UUOU . ' i)TM

269114/5 tUj
U76UUUUU CLU
26/112u3 LOi
UUU4U6U4 OCI
1021UUOU ' ' " " UTH
46/*4691 LU|
UU U 646U AUK
lUilUOUO l)Tx
9444JU41 COL
269114/5 LD|
llloOUOOU uTd
74 / 6146 LDu

*

:̂

•

•xnfTCOL' »ScKO COLO^ COHPUSITIOmS TU VCU*

TRANSMIT PACKfcD OBJtCT
AND SURFACE CULUK CUHPO»iTIONS
TO VCU

L CRbtUHN
fC CLU 48 TRANSMIT COLOM CUHP!> TO X STACK

2040001)0 . '
PA iEL OC

<C604 X STACK LOC. 604 :

HL LOI LA
UOb VPUX

2A HO*
UU INC OF
LA oTM 02
4B NOK
KA S6U QC

4U604 T STACK LUC. 604

HL LOI LA
•UOU VPUT

2A r»OH
UU 1 H't OF
LA UTH 02
60 NOH ' DIScONNbCr MUM VCU

•

•

s<«&
^̂ f"
&
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•••••*••*• DATA BLOCKS •*••••••••

-• >.*..••*.-. "Dm BLOCKS—-*vn*rfg*r

sson
9501
95U2

95U4

9506
5507

S512
9513

9514

9516
9*17

9923
9«24
9.525
9526

9540
»53l
9532
9533
95>4
9545
9536
9547
9540
!>54l
9542
9943

0320
0321
0322
0323
0324
0325
0326

00111519
OOU91U1I)

OU15121U
0007(1719

U0040319
UUU104U1
UOUUUOOU
UOUOOOUU
udouuouu
uouooouu

OOU9101*;
U019121U

lloubSsiu
00040315
UUU1U4U*1
uoooouuu
UOUU00UU
UOOOuOuO
uouououu
UU111515
U0051010
00191210
00191210
UOU>u7l5
U005051U
UOU4U319
000104U1
UOOOOUUU
UOOOOOOU
00000000
uuTTOoouu

016714*0
UOOOUOUU
U24720U4
Ulo7l42U
OOUUOOUU
U2<72004

MAC
- - • - "LOCO"

MAC
COH
COH
CO*
COH

- ' COa "
SUKFAOE COLORS ocrucr

ocr
' OCI

OCI
OCt
ocr

•~ * " • • oen
ocr
OCr
ocr
' OCI

• • COM

OCI
- OCT

OCT
OCI
ocr
ocr
ocr
ocr
OCT -
ocr
COH
OCT

""'• ' • " OCT '"
ocr

• - OCT
OCT
OCI

. OCT
— •" "ocr

OCI
- - oei —

OCT
.OCI
MAC
LOCU

vfui ocr
: ocf '

OCI
ocr
ocr

. . " ~ oci
ocr

>5DO

BLUt IN BITS 8
URttN |N BITS.
KEU IN 6lTS"iO

Vie* A.
U111519
W091010

U1S1210
U070719
U09U910

U010401
UO
UO
U
u
vlefc e

UU9J01I)
U191Z1U
01M210
00/0715
U09091U
J040315 ' ' —
U010401
u •"
u
V
vjtn C
UH1515
W091010
U191210
0191210
0070719
OOSOS10
U04V315
U010401
UO
U ' • ' • • • •

U
U

0320
W1071420
U
U2V72004
U1071420
U
U2272004
U1451420

•11
14-17
•23

••••••••••••*•••••••
FORt ' UROUNU PLANE
bACK
f 0«l! SKY CLANb
MACK

-BACK . . .
fOHe I/OCK 5TMOOL
bACK

bACK
>0«6 BACK I/MOP
bACK

FQRc URUUNU PLANE
t)ACK
FORt SltV ft*Nt
BACK
FQRfc " RNUV. bU«>.
BACK
>OHC OOCK »TMOUL

"Font • ae*coN
BACK
>OHt HACK UHQK
BACK

FORt tiROUNO PLANE
BACK
FQRc SKT PLANfc
bACK ' ' ' , . , , , ,
FORt NNOV. SUHF.
bACK
FORt DOCK STHtfOL
BACK
FORt BEACON
bACK
FORt HACK UNO?
BACK

1
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•••••••••• DATA BLOCKS

632?
6340
6341
6342
6343
6344
634?
6346
6347
634n
6341
634?
6343
6344
6341
6346
63*7
6390
6391
6392
6393
6394
6J9"
6394
6397
6360
636]
636?
6363
6364
6365
6366
6367
63/n
6371
63/2
63/3
63/4

637*
63/7

64UO
6401
6402
6403
6404
640S
6406
6407
6410

OOOOOOUO
02092004
01671420
OOOOOOOO
02*~?20U4
01671420
OOOOOOOO
U24/JCOU4
U16/14*U
ilOUUOOUU
02*72004

JUUUUOOO

014914^0
OOUOOOO'J
02U92UU4

UUUUOUUU
0^72004
U16/142U
OUUOOOUU

LOOOOUOO

uOUOOOUo

ouuouuuo
02US2004

oouuooou
U**/*UU4
U16/142U
OOOOOOOU

014014*0
oooooooo

OOUOP.OUO
ooooooou
oooooouo
oooooooo
ooooooou
uouyooou
oooouooo
OOOOUOOO
oooooooo
oooooooo

-- ocr
OCl

" uci
OCT
OCl
OCT
OCT •
OCl
ocr
ocr
OCI
OCI
OCI
OCT
OCI
OClocr
OCl
OCI
OC I
ocr
OCI
OCI
OCI

/ O C I
OCl

; oci
ocr
ocr

. ocr •
OCI
OCI
OCl

"oci "
ocr
OCI
OCT
OCT
OCT

"~ " OCT
COH
MAC
LOCO
MAC
COH

ypux OCT
OCI
OCT ~
OCl
OCI
ocf
OCI
OCI
OCT
OCT

u
02092004
01671420
U .
02*72004
01671420
U
02*72004 •
U467142U
U

Ule?i42U .
" . ! ( ' • ' • ! •
U14S1420 •""'
U

01671420
U
02*72004
U107142U
U

U167142U
W

01671420
U

U1491420
U
U2U920U4
01671420
U
02*72004
U16?1420
U
02*72004

U .
U20020U4

6400

BUOfc COMPONtNT
u $yrtf*C£ VPUA *4 HITS

U SURFACE VPOC 24 HITb
U OlFKEHENCt VPUA *4 BITS
U
U DIFFEKENCb VPUC 24 BITS
U 1NDICATOH VKUA 6 BJ1S

U INDICATOR VKUC 6 BUS
U OBJ. COLU«S 7-12 VPO» 24 BITS
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•••••••••• DATA BLOCKS ••••»•••••

6412
6413
6414
6415

~6'416

•
6417
6420
04X1
04X2
04X3
64X4
0424
64X6
6427
6430
0431
6432
6433
6444
643?

6436
0437
6440"
0441
6442
6443
6444
6445
6446 '
6447
6450
0451
0452
64*3
"6454"

6455
6456
6457

6460
6461
0462
6463
6464
6465
6466

UOOOOOOO
00000000
UOOOOOOO
OCOOOOUO
oduuooub

OOOOOOOJ
oeoooooo
00000000
uouuooou
UOOUOOOU
uoouoouu
UOOOOOOO • ' ' •
OOOUOOOO
OOOOOOOU
oooooooo
00000000
oooooooo
uouooouu
ooooouoo
UOUUOOUG

uooooouo
OOOOOOOO
unuuoouu
oooooooo
OOOUOOOO
oooooooo
oooooooo •
OOUUOOOU
oooooooo
oooooooo
OOOOOOOU
uouooouo
oooooooo
oooooooo
OOOOOOOO

oooooooo
OOOUOOOO
OOUOUOUO

OOOUOOOU VPUT
oooooooo .
ououooou
oooOoood
OOOOOOOO
oooooooo
uoooooou

OCT ••-
OCI
OCT
OCI
oci
COH
COH
COH
OCI ~
ocr
OCI
OCI
'ucr •
ocr
ocr

. ocr
OCI
OCI
OCI
oci
OCI
OCI
COH
COH •
COH
OCT '
ocr
ocr
.ocr
ocr "
OCT
OCT '
ocr
OCI
ocr
ocr ~
OCI
ocr "
OCI
OCi
COH. . . C O H • -
OCI

ocr
' 'COH

COH
cos
ocr

"•-• . -" "OCT ' ~
OCI
OCi
OCI

oci

u
u
u
u

URfcbfc

U
U
U
U
U
0
u
u
u
u
u
u
u

. u

«EU CO
u
u
u
u
g

U
U
U
u
0
0
u

" o
0
u

g
0
u
eNu OF

U
U
U
U
U
g
u

OBJ. COLORS /-1X VPUC 24 BITS
- - - - - 'OBJ.' COLORS '1-6 VPUX "V BITS

OBJ, COLONS 1-6 VPUC 24 BITS
•••*••••••••••••••••

CO'HPONENI
SuttFAcE VPUA 24' B!T>

SURFACE VPUC 24 HITS
DIFFEHEMCC VPUA X4 BITS

OIFFEHE^K VPUC 24 HITS
INDICATOR VPUA « uns
INDICATOR Vrut 6 Bl'»
OBJ. COLOHS /-12 VPUA 24 HITS

OBJ. COLOHS 7-12 VPUC 24 BITS
OHJ. COLOHS 1-6 VPUA 24 BIT*

00 J, COLUHS 1-6 VPUA 24 HITS

SURFACE VPUA- 34 BITS

SURFACE VPUC 24 BJI»
U|FK6HfcP(Ct VPUA 24 HITS

DIFFEKENCti VPUC 24 HITS
IMOICATOH VPUA 6 dll*

INDICATOR VPUC O HITS
OBJ. COLORS /-12 VPUA 24 BITS

OBJ. COLOHS /-I* VPUC 24 BITSJ" "OHJ". COLOHS r-6 vpuA^s<e« uiTii

WBJ. COLOK& 1-6 VKOA 24 HITS

OBJ. SURF. INU. VPUA 1 BM

' OBJ.SUftf.INU. VPUC I all
BLOCK . «•-

SURFACE VPUB 24 BITS

' • " - . '

D|FFbHEMCb VPUB 24 HITS

INDICATOR VPUH 6 BUS



•••••••••• DATA bLoc<s ••••••••••

6467
6470
64/1
64/2
64/3
64/4
6475
6476

•

64/7
6900
6501
650?
6503
65U4
6505
650*
6907
6510
6511
651?
6513
6514
6515

, 6516
6517
6520
6541
652?
6523
6524
6525
6526
6527

. . . »530
6531
6532
6533
6534

6539
65J6
6937

6540
6541
654?
6543
6544
6545

OOUOOOUU
OOUOOOOU
OOOOOOUU
OOOOOOOO
oooououo
OOOOOOOO
OOOOtfOOO
oooouooo

JOOOOOOO
OOUOOOOO
OOUOOOOO
OOOOOOOO
OOOOOOOO
oouuoouo
OOOOOOOO
OOOOOOOO
OOOUOUOli
OOOOOOUU
OOOOOOOO
OOOOOOOO
OOOOOOOO
OOOOOOOO
OOOOOOOO

OOUOOOUU
OOUOOOUU
OOOOOOUU
OOOOOOOO
oouooooo
uouuooou
OOOOOOOO
OOOOOOOO
OOOOOOOO
OOOOOOOO
ooouoouo
OOOOOOOU
oooooooo •
OOOOOOOO
OOUOOOOU

OOOOOOUU
oooooooo
oouuoouo

00670401
U22720U4

021/2004
003/0401
0*172004

"UCI
UCI
ocr "
ocr
OC'I
OCT

OCI
CUii

.. .. . .COH .
COM
UCT
ucr
UCI
ocr
UCI

OCI
" O C i

ucr
UCI
ocrucr ~
OCI
OCI
UCI
con
COn

" ' ~ COn
OCI
ocr
UCI
OCI
UCI
UCI
UCI
ocr
OCT
UCI
UCI
OCI
OCT
oct
OCI

. .ocr
ucr
UCI
CON
CON

OGOYM OCI
ocr
ucr
UCI
ocr
UCI

<̂*t *
'• 1̂

u

u

u 08 J. COLORS 1-6 VPUtf 24 «|TS

u
••••••!••••••••«••••

uhfctN COMPONENT :
o SURFACE VPUB *4 U|T* ;

u
u
U D|F»ENE*Ck VKU8 24 BITS
u
u •
U |NOIC*TU» VCVH fr BUS
u
u
II OtfJ. COLONS '-If VPWB 24 8ZTS

u ^ —u
0 UdJ. COLONS 1-6 VHUd 24 BJTs

u

U SURFACE VPU» 24 BlTa
u
u
o [)iFte*tsnCk v*-ua 24 BITS .
u
w
V INDICATOR VKUB 6 KirS
V
u
U UHj. COLOrtS f~ljt VPUB 24 81 fs
u
u
U OBJ. COUOMS 1-6 VPUtf 24 HITS
u
w

U OBJ,SURK. JNU. VCU0 1 BIT
u
If
eNu or VFU tttotn

00670401 VCU OTWAMIC CONTHQL DATA
U2272004
00>70«01
031/20U4
00970401 • .
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1 '
i •••••••••• DAT*

.' . •
6546 00000002
65*7 OOUU0010

65*1 42272100
6552 ~4"D6~?042U
0553 42272100
6554 4057Q420

! 6555 421721UO
6596 00670401
6557 02272004

' '' 0560 OffoTiMUi
6561, 02212004
6562 00950401

\±J 6"3 02X»2004

6600 00000000
6601 00000000
6602 00000000
6609 OOUOOOUU
66U4 OOOUOOOO
6609 OUUUUUUU
6606 OOOUOOUU

6607 OOOOOOOU
6610 OOUUOOOO
6611 00000000

^ ' 66iir~uou"0douu"
6613 OOUUOOUO
6614 OOOUOOOO
6615 OOOUOOOO

6616 OOUOOOUO
6617 OO'OOOOUU "
6620 OOOUOOOO
6621 OOUUOOOO
6622 OOOOOOOU
6623 OOOOQOOO
6624 OOOOOUOU

662* OOOUOOUU
6626 OOOUOOOO
6627 OOUUOOUO
6630 OOOOQOOO
6631 00000000
66J2'"o60Ub6ud
6633 00000000

1 . 6654 OOUOOOOO
~̂** 0645 OOUUOOUO

6646 OOOUOOOO
- 6637 00000005

664Q 00000000
664} OOOUOOOO
6642 00000000

*

1

HLOC4S ••••••••••

OCT " 00000002
UCl UOU00010

OGSTAI OCT 4Q67Q420
OCl 42272100
UCl 4Q670420
OCI 42*72100

" OCT ~~ 40570420"
OCI 42172100
OCr ' V«067fl4»i~
OCI V2272004
uctf uooio^oi
UCl U2kl20Q4
ocr uo»»o40*i
UCr U2152004
COrt "
tOCU «6UO
COrt ' • ojM

VlfcM OCT U
STMX OCT 'U ""

• OCI V
WCl' V
OCI u
OCT U
UCT U
COn ' a|N2

/ ocr u
f OCl U

OCT U
UCl 0
OCT !U
OCT 0
ocr v
con KINS
UCT U
OCI 0

.' oci u
" OCI TJ

OCT U
oct o
OCT U
COn BIN4
OCT U
OCT" '"U '"

. ocr v
• uCi • u

oct u
OCT tf
ocr u
con «l*»
OCT U
OCT U
OCT V
'OCT U
ucr v
OCT U
ocr ,u

• • -*v.

•
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-.

••••••••••••••••••••••t
FOR X STACK MONT FACfeS
•••••••••••••••••••ft
V|En AS1QN.

' ' COCOR CUUfcS Il-lb
COLOR CvOfcS 1>-1U

" ' COLOR coots .̂'x.i-4
SH*l>Oi«>»ACe fA]N/OBJ.
S'Cl i"5wllbi
set 2 P(.ANAH»
•••»••••••••••••••••
VIE^ ASION.
COLOR cuoes n-ift
COLOR cunts s-iu
COLUR cwuts x,x,i-4
SHAUOH.rACE C A JK/08J.

" S6L 1 SOLID* ' " .
StL 2 PkAtlAHb

VIE- ASIUN.
COLUR coots n-i»
COLUR CwDtS b-lu
COLOR CUOtS XtXtl*4
»NAUOM.»ACE HA1N/OBJ.
SEL i SOLIDS . .
SEL 2 PLANAKS
•»••••••••*•**••••••
VIE* Asiof*.
COLON CODtS 11-16'
COLOR CwOtS >-lU
COLOR cvobs x,x,i-4

: SHADOW. KAct KA|H/OBJ.
btL i SOLID*
S6L 2 P4.ANAMS

VIEW ASIGN.
COLOR CU06S 11*16
COLOR CUOES >-lU
COLOR CODtS X.X.1-4
SHAUOH.rACE KAlN/OtfJ.
StL 1 SULJD*
SEL 2 PUANAKS

I



0643
0644
0645
6646

t 0 6 4 7
06»0
66M

0652
6653
6654
0655
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