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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 (IIU)
-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 R520 computer in order to adapt the ESG for use with the
1EU. Also described herein are certain other modifications made to the oper-
ating software at the time of IEU installation.

1-1
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2. INPUT EXPANSION UNIT

2.1 GENERAL

When the IEU 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:to 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 IU. The IEU is desxgned to be completely compatible with IIU and

source computer interface. electronics, and the IEU may be removed from the

- ESG, by interchanging appropriate cable connectiong, whenever it is desirable
to return to the old conﬁguration .

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 com‘puter 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.
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TABLE 2-1
DIGITAL DATA LOCATION ASSIGNMENT IN IIU

IIU OCTAL LOCATIONS

DATA R44¢ DDP-24 " R5268 SIGMA 5
CONTROL WORD 400 429 40 - | 4eg
XU 401 421 441 461
XL, AX o 402 422 442 462
YU 403 423 443 463
YL, AY 404 424 444 464
ZU ’ 465 425 | 445 465
ZL, AZ 406 426 446 466
SIN ¢ : ' 407 427 ' 4417 467
COS ¢ 419 43¢ 450 479
SIN ¢ - 411 - 431 451 471

COS ¢ » 412 432 452 472

SIN ¢ ' , 413 433 . 453 473 .

COS ¢ . 414 434 | ' 454 474 |
SPARE : 415 435 - 455 475
SPARE I 416 - 436 456 476
C.W./SPARE | 411 437 457 47

DIGITAL CONTROL WORD:

01234567891011121314151671718i92021'2223

(@]
NO—
O

ASSIGNED IN R440 INCREMENTAL

AND R520; OTHERWISE DATA MODE BIT

UNUSED , Svs3
ICBIT

ALL DIGITAL SOURCE COMPUTERS:

~ WORD 1, 8BIT 17 — “1” = INCREMENTAL DATA MODE
BIT 23 - 1" =SYS1 INITIALIZE
81T 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 IIU will not continue to receive non-zero increments
on successive transfers and also in order that later accumulation of incremental
data in the IEU w111 begin with zero in the output buffer, where accumulation is
performed - S .

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
and SK56157 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 mllhseconds, 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 11U interface is active or when an internal transfer is progressing.

2-4

Bl IG~eac £ a F g




uojezIUe3IQ TeuolouUng NFl °g-g oandig

Z» Qyvos . )

HOLVY
vivo

AYOWIW =~ viva
¥333N8 1NgNY
L]
¥3104INCD
20VIuIIN

S VWOIS

S VWOIS
o1

el e tdiued . .

T0HINGD
—e

AHOWINW
H344N8 LN4NI
. L
¥3ITIOHLINGD
30V4HILINI
0zsy

P V1VQ

¥3a0v
I3Nvuvd
Ligde

AHOWIW
x - y33ing
vivo

v 1141N0

0zsy
dl

I0HINGD
—

S — ] HOLIF3S
m viva
— |

AHOWIN vivo

TO0HLNOD H344N8 LNdNI

31tYMVav3IY
B 'HOUV)
‘ONISSI¥OO0Y

] <400
H31T04LINOD oL

IOVAHILNI TOHINGD
— 128 d] —

nw

Nt
30vauaLNI §
+Z-dQ0
g1001

AHOWIN — viva

2-5

._OCPZMB

4371T041INCO

r b

DVIHIING
31}

H3ITTIOULINOD

YIISNVHL
TVYNYIAN)

H3434N8 LNJINI
L
H3TTOHLINOD
© 3OV4HILANI

A evwx—l

T0HINGD

-

ovvy
oL



Z= Quv08
oL

J 13534 YIALNNOO SSIVAAY AHOWIN emin

uondiroseq reuopioung (TesdAL ‘feuweyd S18UIS) 14 preog *p-z oandgq

W01 UIINNDD ==

v T ey

' LANdLNO YAYD i 1

1 MOLDINOON3LO | H 1

HIIMS. WYY NI * LYO viva

iN0O (-h(b 118 'qu0M9L 8) . 30.m¢w4>w~>kuxn.v ¥3LNdN0D

1 T AHOWIN - 308

! ¥334N8 LNANI e ¢ Ny » .:wn.w

! oBOWSLIE R I NOLLYNIWY3L 3

1 QUOM 9L | :

' VIS H _

(YINNVHI/INO}

e

3V8VYN3 HISSNVUL TYNUILNI

43534 OV AQVIY VIVO =

(TINNVHOIVING)
OV13 AQV3H vivQ

153135 XOW1S ]
. . . |
ONISSINAAY NIVLS T suewovay |
N
T _
, 0y _ | I
1NGD 1
3114MaV3Y |
QNV DNISSIHAaY _d_ _
| | . Svwois I
}! Himazsn
3LWavaY i
%0072 HILINNOD ] _
13534 | | S
Ju318n00 SS3u0OV AuOWIN " 0ZSu/0PYY
MLIM Q3ISN
¥3110U1NOD
3OvIuIIN
YILNINOO 30UN0S

/ .
. et ——————
NOISH3ANOD
I3A3 >
aNv '
NOILYNINYIL Y

2-6

‘JIBVNI HIISNVHL




7

DATA
READY
FLAGS

TRANSFER

INTERNAL
ENABLE'S

ARD #1 :

R440
DATA

DDP-24
DATA

R520
DATA

SIGMA 6’
DATA

<

DATA READY FLAG RESET
MEMORY ADDRESS COUNTER RESET
-~ COUNTER CLOCK

—
) INTERNAL
TRANSFER
INTERNAL TRANSFER DISABLED CONTROL
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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 IIU, 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 completxon of the IIU interface,
commutator scanning resumes, v

It should be noted that data accumulation a.nd 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 written' 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 1'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 ‘

Data Selector

Operating Condition Output Latch Output
Input, absolute data Contents of selected 'All zeros
' input buffer memory

location

Input, incremental data | Contents of selected Old contents of
input buffer memory output buffer

v _ location memory location
Output, absolute data All zeros - ~ Old contents of

output buffer
memory location

Output, incremental All zeros All zeros
data




2. 3.2 Detailed Operation

2.3.2,1 Board #1 Logic

(Refer to Figure 2-4.)

Each of the input channels to the IIU 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 inSec. 3.1. 4 of
Instruction Manual for Modifications to Interim Visual Spacefhght 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 self-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-

\_ 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

\_ 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. - Hence, 'if the 500 Hz block rate is exceeded, the source computer
may have to wait occassionally, but the interface will remain operative.

2-10
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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.

The Sigma 5§ Interfacle 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 v
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 Flgure 2 5.)

The Commutator and Data Ready Flag Sense and Select loglc
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 settle:l data into the memory,
and (4) the ihcrementing of Input and Output Buffer i-'emory address counters,
The timing pulses for carrying out this set of operaticna repeatedly are ob-
tained by decoding and reclocking the states of a moduin-4 counter whose
operation is enabled by the ITE signal. During oi:ase (1), the Data Latch must
be loaded with old Output Buffer Memory data or z¢ros cipending 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 IU interrupt by the Commutate and Data Ready Flag Sense
Ernable logic. ) ‘

A sample timing diagram for several ihternal 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 IU (FRBI-IIU) 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 IIU. 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 IIU interface operation.

A sample timing diagram for IIU data transfer is given in Figure
2-1. . o

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 + IIUE) + CO - C1 . DRF1 + CO. Cl - DRF2 +
CO-. Cl:DRF3+CO- Cl. DRF4

DRF Sense Enable = ITE + INT - ITUE

insure that (1) the commutator is _Ialways 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 IIU 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 maintamed 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 the R440.

- 2-14
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!
2.4.1 Sigma § Intefface

2.4.1,1 Operation (see Figure 2-8),

The IEU/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. ' :

' e \ '
' ' '
DUS 1 ﬂ_éf_ﬂ 1
. ' ’ ’
\_ — ' : :
' RI — . : Yy '
:lst Word! 2nd Word ' 15thWord! 16th Word
- ; e
rrransfen Transfer | Transfer | Transfer

Figure 2-8. IEU/Sigma § Interface Timing

2.4.1.2 Intérfaée Signals and Connector Information

Outputs from Sigma 5

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

DB-00-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

Hlﬂ

ﬂoﬂ

6.5 (x3)V
0.5 (0. 5)V

Drivers can sink 20 ma at logic "0"; provide +8V through 300 ohm
resistor for logic "1" into RG174U cable terminated in 100 ohms.

2.5 MECHANICAL INFORMATION

2.5.1 Cabinet Size and Estimated Weight

Estimated

Length Depth Height Weight (lb. )
IEU  23.09 24. 00 31,31 180

(+2. 0 to floor)

2. 5. 2 Cabinet Confxguratlon

3

The IEU cabinet is an Electromc Enclosures Inc. portable cabinet,

EES 1-26-1/4 - 24, with steel Unistrut frame. The cabmet 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. :

Convemence 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.

2-17
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Figure 2 9, IEU Cabinet Views (Concluded)
(Photo # 120370 45A F2)

To clean the filter:
1. Remove louvered grille and decorative grille at lower
front of unit. : :
2. Remove f{ilter 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. Remstall filter and gmlles.

' Blower bearmgs are a permanently lubricated type and do not require
oiling,
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3. SOFTWARE MODIFICATIONS

3.1 GENERAL
|
|
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 1I/0, 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 IEU- Related Modlflcations

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 IIU memory"
according to the block format given in Table 2-1, and otherwise perform the
same control functions as before, i.e., testing for IC and HOLD conditions.
Digital source computer specification of scale for positional quantities has been
discontinued, and system IC 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/0. 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,

3-1



ICW2:

LIN 'ANG | LIN ANG LIN ANG
(§ ~—— J |\ —— ) % N v )

- System 3 - System 2 System 1
SELECT CODES: gog¢d - TRICE 1

ggg1 - TRICE 2
ggld - ANALOG
@gg11 - SIMULATOR
g16¢d - LOCAL INPUT

199d - R449
1091 - DDP-24.
1916 - R528
1411 - SIGMA
o
Figure 3-1. Input Control Word and Select Codes o
Upper' Word - Lower Word
7 N 7 N\
Bit 012~ —————— ———-— 2223 Bit 012—————==-—-——— 2223
01070 _ kY I~1070 : 0
11 111 Pl 1)1
U Tl‘—_— Nu'meric Bits _1—23 ———" T,‘—— Numeric Bits 24-46 —-’l
Sign Bit Constant T ‘ ‘

- (Independent of Sign)

Figure 3-2. Double Word Format for Positional Data




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 Spacefhght Simulator, Vol, II,
Section 7,2, and ESG On-Line Loader/Conversion Routine, LEC Document
No. 643D, 11, 881, for additional information..)

3.2.1 Input Program Operation
(Refer to Figure 3f3 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 ICW1 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/0 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 (SYS1, 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 IIU and/or checks
- sense switch settings to determine if an IC 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 IC 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(Ws 4

LOCK COMMUTATOR
ON CHANNEL 0
AND CONNECT Ity

SYS1
/7
sYS1 YES SETW.S. 4 GO SYS1 FOR
USED? NON-ZERO DATA INPUT
ANDLPAOCESSING
) NO .
. Sys2
4
'
S
USED? NON-ZERO AND PROCESSING
NO
SvS3
; -—r—
, 7’
- §vs3 Yes SETW.S. & ' GO 5YS3 FOR ’
USED? NON-ZERO DATA INPUT
ANDPROCESSING
NO

DISCONNECT Y

'TYPEWRITER 1/0
s,

MAKE PASS
THROUGH
TYPEWRITER 1/Q
AND 0O REQUIRED
OPERATIONS

GO DO VIEW

CALCULATIONS

MAKE PASS
THROUGH .
LOADER/CONVERSION
ROUTINE AND 00
REQUIRED OPS

Figure 3-3. Flow Diagram for Source Input Program
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IC ROUTINE

PFS5*1?
(ABSOLUTE
DATA)

UPDATE

DATA

TVECTORS WITH
INCREMENTAL

RETURN TO

SOURCE INPUT

PF3<17
{HOLD)'

INPUT & PROCESS
INCREMENTAL
DATA

.-

i
i

INPUT & PROCESS
ANGULAR !
DATA

!

IC ROUTINE

PF3. 1?7
(HOLD)

INPUT AND
PROCESS
INCREMENTAL
DATA

INPUT ABSOLUTE
DATA AND -
RePLACE . [
T VECTORS . =

YS)

NO

INPUT AND
PROCESS
INCREMENTAL
DATA

$

INPUT AND
PROCESS
ANGULAR
DATA

’

1

Figure 3-4. Generalized Flow Diagram for SYS,
SYS2, or SYS 3 Programs and Subroutines
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linear routines, where input of absolute linear data causes the setting of PFS5,
which condition is used subsequently to bypass T-vector updating, If an IC
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 IC 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 destructmn of the contents -
of ICW2 when the local input code for all three systems, ' "21042104", 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 ICWZ is restarted.

-

3.2.3 Typewriter I/O Program Operation

(Refer to Figure 3-6.)

The Typewriter 1/0 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

- eharacter 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 representmg
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¢ CHANNEL 0 EXIT
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*SAVE RETURN
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Figure 3-6. Flow Diagram for Typewriter 1/0 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 teated 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. I 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. I 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 character . is 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/0 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 2 "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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1

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 mto left end of TEMP,
6

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

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 left end of TEMP+2,

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

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

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

37. Blue bits of Word 12 of View B into left end of TEMP46,

'
ETC.
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COLOR COMPOSITION TABLE FOR OBJECT COLORS *

" COLOR COMPOSITION DATA

Octal .

_ Character -7 6 5 4 3 2 1 g
R528 Hmmmmﬂlll | Blue Green Red
Octal Color | - Spare Composi- Composi- Composi-
Address | View | Number pi{!. : tion Bits tion Bits tion Bits

' X \ (8-11) - (14-17) || (20-23)
1100 A g1 ] 1 /] 1 g 1
7761 A g2 ) 2 ) 2 ) 2
7792 A @3 '} 3 g 3 N 3
7703 A @4 @ 4 1@ - 4 ] - 4
7704 A @5 ) 5 ) 5 ] 5
1185 A gé g - 6 @ -6 g S
7796 A @1 g I SR I | o g 4
7197 A 1¢ 1 g 1 e 1 g
19 A 11 1 1 1 1 1 1

111 A 12 1 2 1 2. 1 .2
7712 A 13 1 3 1 3 1 3
“T713 A 14 1 4 1 4 1 4
7114 B g1 g 1 g 1 g 1
715 B g2 ) 2 ) 2 g 2
1716 B @3 ] 3 g 3 g 3

7117 B @4 ) 4 ) 4 g 4
7720 B @5 g 5 g -5 g 5
7721 B g6 ) 6 g 6 g 6
722 B g7 g 7 ¢ 7 g |
71723 B 14 1 g 1 g 1 ¢
1724 B 11 1 1 1 1 1 1
7125 B 12 1 2 1 2 1 -2
7726 B 13 1 3 1 - 3 1 3
7127 B 14 1 4 1 4 1 4
7730 C g1 ) 1 g 1 o 1
7731 C g2 g 2 g 2 g 2
7732 C a3 g 3 . 3 g 3
7133 C g4 @ 4 g -4 ) 4
7734 C @5 [/ 5 ) 5 [/ 5
7735 C de ) 6 g 6 g 6
736 C g1 g 7 g | ¢ k|
137 C 1¢ 1 ] 1 g 1 )
7740 C 11 1 1 1 1 1 1
7741 C 12 1 2 1 2. 1 2
7742 C 13 1 3 1 3 1 3
_ 1743 C 14" 1 4 1 4 1 4
*NOTE: Entries shown represent gray shades. Also, bit numbers are decimal;

all others are octal.
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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 = 12 :

GROUP COUNT = 2
WORD COUNT ":k_ﬁ

:

SHIFT CONTENTS OF ADDRESS
SPECIFIED BY SA RIGHT BY

SHIFT COUNT, THEN SHIFT RIGHT MOST L'_ﬂ
4 BITS INTO PACKED WORD FROM

. THE LEFT
\
WORD COUNT IViEw
6-WORD :
= WORD COUNT . 1 LooP
SA=SA. 1 PACKING LOOP

NO

WORD COUNT
0

EXIT
RETURN TO
XMIT COLORS

—

STORE PACKED WORD IN
ADDRESS SPECIFIED BY DA !

' . j 2.GROUP LOOP ]
DA=DA+ 1 .
GROUP COUNT LOAD OUTPUT BLOCK
= GROUP COUNT . } FRAOM TEMP 8LOCK

NO

VIEW COUNT
SHIFT COUNT N
. - SHIFT COUNT - 6 VIEW COU
: T 3COLOR LOOP 1
‘ SA SA 12 : )
SA -SA+ 1 i
(nesior;e’ :A 10 {MOVE SA TO 12TH .
12TH WORD OF . WORD OF NEXT BLOTK)
BLOCK)
‘COLOR COUNT
= COLOR COUNT - 1

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

— DiaL et Loginiong.
T L U LA R
ot g . T lanlA L DATA ATIONS !
2 gePax . __ . eoevo " ge000 . _ . __
15PaY . EOVO 16008 . .
IsPAR. _ __ EOVO " as002 . .. ___.
15PBY <« EOVO 16003 :
ISPRY._ . " EOVO __- 16004 X
15PB82 E0V0 " - 16008 .
_IsPCX. . €ov0  : se006 . _ ..
HO €OV0 14007 | |
_— ——— . 1sPCe .. EOVO | 1e0%0 . _ . __ ... _._
T JALPHA & €OV0 - 16011’
1BETA A, . EOVO  '-ge012 . -
1ALPHA B EOVO 16013
e 1BETa B €0voO 16016 . __
1aLPHA C EOVO 16019 '
. IBEYA C Eov0 16018 = ..
1RAD €OVO 16017
JBCNX EOV0 16024 __ _ .
18CNY €ovo 16022
. . e loCNE 117 16023
- o sUNa €OVO 16024
et e e . SUN Eovo 16023 e
Iscixs . EQVO 16030
> Jdseva - EOVO . 16038 . o
) 15c121 €0v0 16032 .
..jsesy2a . EOVO 16033 .
1scve EOVO 16036
e+ e ammeee. 180422 EOVO 16038 . . . .
: 1scanl E0VO 16036 ,
_1sc2va . - EOVO__ . 16037
-18c221 EOVO 16040
.1scex2 . . EOVO 16043 . | e
1scaeva EOV0 - 16042
i e e s jscae2 . [1-1]] 16043
1sc3xa €0vo 160464
1sc3va. .. EQVO. . Ae0eS .____
15c321 €0V0 16048
—_— . 1seaxe (1174 16047 et
18C3Y2 €OVO 16050
_._ Isc3r2 __ . Eovo 160%8 _ . _ . _ . ...
1vsix govo 16054
1vS1y: ....EQV0 _ ..160%3
1vS1? EOVO 16056
SBVS2X_ __ .. BOVO . 16087 _ ... _ .
1vsay EOVO 16069 .
JvseR . ... EovO 16061 . ... .o
1vE3X EOV0 - 36062
1vS3y . £QV0__ __16063.
1vs32 €ovo 16064 i
fvSex . . ...... EOVO 16063 e e s
1vSey EOVO 16068 .
. C_.IvsaR . . . EOVO 16067 e e+ rm——
171XV EOVO 16070
1TAXL_. . . _EBOQVO .. _ 16071
. 1T1vV E0vVo 16072 ]
————— e S ATAVL . EOVO 16073 e e
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lNl?]AL DATA LOCATIONS

Tty

ITedL
172xy
1ya2xe

Jr2vYU

fY2vy
1r2v
17220
1T3xU
173Xt
173%v0
jrsaL
1PCAX
10CAY
1PcA?
1PLaAX
1PLAY
1PLA?
1PEax
1PRaY
1PEAR
1ecex
1PcayY
1ecad
1eLBY

1P 82
jPERY
1PERY

B L1

§PCCX
IPCCY
1ecce
1PLCY
1PLCY
1PLCe
tpeCy
1PECY
1PEC?
1PS1

1Thy

1PHy

" 1PS2

1TM2
1PN2 -
IPS3
1TH3
1PH3

‘Tewy

1cw2

TIUNLT
1UN]Y
IuNg Y
LUNT Y
Tunty
TUNTTY

1PLBY

XX
XY
X
X
Yy
\£

‘govo

EQVO
EOVO
EQVO
EOVO
€0VO
EOVO
EOVO
€Qvo
govo
Eovo
govo
€ovo
gQvo
(1-17]
govo
govo
€ovo
govo
gOvVO
govo
EQOVO
EOVO
EOVO
EOVO
EOVO
EQvO
EQVO
EOVO
EOVO
EQVO
EQVO

E0VO.

EOVO
EOVO
EQVO
€Qvo
€ovo
Eovo
EOVO
govo
€ovo
Eovo
EOVO
govo
Eovo
£0vO0

EOVO

EOVO
€EQvo
EOVO
govo
Eovo
EQVO
€ovo
EQVO

16187

16074

16078
16076
14077
16100

14101

16102
14103
16104 -
14108
16106
16134
161143
16116
16147
16120
18124
14122
16123
16124
16125
16126
14127
14130
186131
16132
16133
16134
16135
14136
16137
164140
16144
1A142
14143
16144
16149
16146
18147
14155
16156

14160
16164

16162

16163
18164
14165

16170
16171
16174
14175
16174

16177

16200
16201
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INTVIAL DATA LGGATIONS

JUNIT !X'“‘""'fEOVU:"‘”;CZOZ

TUNIT 2Y EUVY 16203
TuniT 22 © O EOVY T 162047
- , BCONA EUVY 16205
T T T T CONS EQVO 16206
: pLONC - EOVY 16207
B ANA LUG EuvU T 16412
nl 1 EUvVY 16413 -
™l 2 ' TEQVO T 162446 .
_.burese EQvY 16415
o “TRady Iy 16416 : ) ' .
$in ) CUTTY 16247
tucaL - TTUBUWY T T{6220

TRD anG SYS1  EQVY 16221 : :

Tl aAnG SYS2  EAvU TT{eg22 c i i
TRl ANG SYSS  Euvy 16223 a 4 ; '

T T T T YN UGN S T EQVe T T622d : N

TRI LIN 5¥32  EQvU 16229 - ’ v
TRI LIN SYds  'EQVV 7T 716226 :

CANA ARG SYdY Euvy 16227
ANA ANG SYD2 TRUVY T 16230
T OANA AnG SYDS eQvu 16231
N - = CTANATLANTSYOYL T RUVU T T 1632
ANA LIN Syd2 EUvV 16233
ANA LIN SY53 EUVY T l6¢34
DIG AnG SYdL eUvy 16235
DIG ANG SYd2  £0VU 16238
: DILG AnGL SYDJ EUVY- 16¢37
A TE Y L 3 25 eavy 16240

DIG LN SYD2 UV 1624}

T T DIG LN SYS3 TEOVO 16243
SIM ANG STYSL EQvY 16251

SIM AnNG SY52  EQvO TTL6e52
SIM AnG SYS3 EUYY 16253

T T T TSR LTINS ST e 0VU 16254
SIM LiN SyYd2  EUVY - 16258

TSIM LN SYSS T TEQVU T 14256
"LUCAL ANG 5YS3 &OVV 16257

LUCAL aNG 5YS2 &QvD "7 Tl62é(0
LOCAL ANG 5YS$ EOVV 16264

Tt T - YYPEWR ITER JO £0VO i8¢%2
' pacc EOVY 16300 BLOCK FHRY.-18434
N Y S S vy’ 16334 BLOTK TRRU 18347
DYNCOLOR _EUvY Vo174 :
- ... DINCOLOX WAG -

© e mm e s s ¢ ov g § o P Y
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... COMPUTED QUANTITIES e e e i .
R : 1L CONPUTED OUANTITIES
[ CTixXy EOVO - 17000 __ )
TiXL €0V0 . 1700%
N . ~ LYV EOVO 17002 _
iYL Eovo 17003
R — . _nw - EOVO___ 17004
. rizL EOVO 17008
- _ Xy govo 17010
\F1{% EOVO 17024
. . veve EOVO 17012 — e —-
T2vL (117] 17043
o TS ¥ 1 1T I EOVO ____170%4 _
To¥ Eovo 17048
- - T3XV EOVO 17020 e — oo e oo £t i
T3KL EOVO 17024
30 EovO0 17022 e e
T3VL EOVO. 17023 ¢
- S . e Y30 . EOVO 17024
TINL EOVO 17029
: SIN P8y EOVO 70332 . e e i
‘c0S PS4y Eovo 70333
SIN THY EovO 70334 e o »
. COS Trg ({-11"] 70338
e i e e, - SINPNg _ EOVO | 70336
c0S Png EOVO 70337
- SIN PS2 EOVO 7030 _ ... - — il
cos Pps? EOVO 70343
- SIN TH2 117} 70342 e L
oS TH? " Eavo 70343
e sINPM2  EGVO _ 70346
R cos Pn2 117 70348
SIN PSS EQVO 70348 _ — .
cos PS3 EOVO 70347
_ » } SIN TH} EQVO 70380 . e
€0S TH3 (117} 70353
e __SIN Pu3 _EOVO 70382
£0S PH3 (117 703583
“ N SIN aA gavo 703%¢ N
- COS AA “EOVO 70358
. A SIN BA EQVO 703%8 e
- - cOoS 8A EOVO 70387 .
e v &N aB__ EOVO____ 70360
€0S a8 €0vO 70363
o i . SIN BB _ EOVO 70362 __ _ __ R
co8 @8 EOVO 70363
_ SIN aC _ EGVO  7n3ee_
) - o cos ac ¢ EQVO" 70368
- - _SIN BC_ EOVO ___ 7n3eg
. C0S BC Eovo 70367 R
— ol . . SIN DA EOVO 17078
CO0S DA gEovVo 17076
. e SIN DB €avo ey I
cos 8. govo 17100
o _SINDC____ __  EOVO__ 17303
cos oC " EQVO 17102
- i . DA : EQVO0 17103 - - —_— |
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oo .~

COMPUTED, QUANTITIES

e e

1] EQVO 17104
] €avo 17308 . L e ——— e
SIN GA gOVO 17106
£0S 06A EOVO 17307, e ] . - -
SIN 68 " EoVO 17110
N emmn. . COS @B EOVOD 17318
SIn 6C €OVO 17112 :
cos 6C €0VO 17148 . .. . e e e e
LaRXU €0V0 17120 VCU DATA
LARXL €ovo 17124 o e e e s —— - -
LARYY EOVO 17222
- - - LARYL .___ .- EQYVD 17123 ...
. LARRUY EOVO 17124
. ) LAREL EOVO 17128 - v = e e e D e e
; LA?XY EOVO 17126 coo T T ‘
! ¢ La2xy & E0VO 17127 e e e : .
La2vu €ovo 17130 : !
. LA2YL . _ . EOVO  17¢8y. ____', :
LAy €Qvo 17432
LA22L govo 17833 L L. e o ae i mane
LASXY EQVO 17434 :
LASXL Eovo 17138 . e e o n e i n et -
LASYU 117] 17436
LAMYL 117] FS TS ) SO e e s ——
LASZL €0vo 17141
- LBRXU Eovo 17142 e e e e e e s
LBRXL govo 17243 - ,
LARZY €ovo 17140 N SO T — -
LBRYY: 117.) 17244 .
e e e o~ LBRYL . EOVO - 1724%_
L8RV govo 17146
LBRZL EOVO 17147 e e e . e e et e e
Leixv gEoveo 17150
Y13 {% govo 171%% . e e e e e e e
©LBLYY - EOVO 17182 ‘
B} e .. LBAYL . D __ EOVO | 17153 __
. LBL2Y g0VO 17154
LBiL EOVO 171%8% el - — e
Lesxv EoVo 17156
‘ LB3xL €ovo 17189 e e e e e -
Lesvu €ovO0 17160 .
e e LB3YL . _ EOVO 17164
Lesau E0VO0 17162 )
T LBIEL govo 17163 e o e -
LCRXU gEovVo 17566 <
LCRXL EOVD 17163 o _ -
i LCRYY govo 17166 .
—_ e i LCRYL. .. ____€QV0 ___ 17167 .
LCRZU, EOVO 17170 i
LCREL g0vo 17174 ——— - e
Leixv €ovo 17172 :
Leaxt EOVO. 17173 R, -
Leiyv €ovo 17174 :
e o e e e LCAYL. . . ... EOYD 17178 _
Lcizv g0vVO 17176 _
Lot 117 17172 TR e s e s ermmmnn . . -
i - . - e e s - © - ——— ' cpo—e. V—= o ow. o - -——— - r—
AN
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COMPUTED QUANTITIRS ) e e o .
~ PLRIX EOV0 17266 -
e PLR3Y €OV0 17267 - e e e e e e e
PLR3I? EQVO 17270 :
PER3X E0VO 17274 e e e
PERIY EOVO 17272 '
. - . PEG3? €Qv0 17273 .. —_—
PCCRY [ 14) 17278
PCCRY €oVO 17278 S . -
PCCRE EOVO 172%¢ '
PLERX EOVO 17277 - - e .-
. PLCRY EOVO 17300 .
’ - PLCRE . €QVO 17308 .. .. - - _ S
. PECRY EQVO 17302
PECRY EOVO 17303 _ e e e e -
- PECR? Eovo 17306 :
PCC1Y _EQYO 17308 . e . . ;
pCCLY EQVO 17306 . ! i
p . e e e - PCC1? LEOVO . ay3oy . e e
- ) PLCEX Eovo 17330 !
' ey €ovo 17311 - - . - '
pLCL? Eovo 17342 . i
PECLY €EOVO 17313 . . ’
PECLY govo 1734¢ . :
- — e e PECLE EQVO0  1v3s o e e
. pER2X €EovO 17316
scray €0V0 17317 e e -
pcC2?2 £0VO 17320
pLE2X £0V0 17324 e i e
rLC2Y €0V0 17322
e e e e .cae EOVO | 17323 — —
. PER2Y govo 17324
eEC2Y EOVO 17328 A e e
PEC22 €0V0 17326 -
SETIT €0V0 17327 e — o -
vS1y EOVO 17330
— omimmem e e+ e - VS1R EOVO 1733 _ =
v§2x govo 17332
vsoY €ovo 17333 e e e e e — —
v§22 E0V0 17334 -
. vS3X E0VO 17338 ol . . — - .
_ _VS3Y €ovo 17336
—— e e mimee . . VS¥2 ___.__..._ . EOVO __ 17337 . -
vSex €0VO 17340
— - " ySey €0VO 1736g . . . — e e
v5a2 EOVO 17342
- . BEACON govo 17343 .. e e e e — e
SCWY €EoVO 17344
. v CSC L _ .. __._._EOVO0 _ _1734S
N $SC 114 17348 '
v POS €EOVO. 17347 S e e oo
) 2] EOVO 17360 808 DATA
. e DORCA €0V0 17361 e e e e e e e+ e o et o
. DORCB EOVO 17362 '
o — e - . DORCC €avo 17363 ... .
-, SPCARX €0VO 17364
- * SPCARY . Eovo 17368 e e e e o e i e = e =
. . s - e et e s e e e+ i e e e e
T -
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( ' e e 4._",_... s = e aeem et e e e Smeet o a——— —— e -
—_ . COMPUTED QUANTITIES = __ = _ _ | . e g e
SPCARE E0v0 17386
( _ SPLARX g€0ovo 17347 - e -
SPLARY €0VO 17370
_ . sPLARZ EOVO 17374 L R N
( SPEARX EGVO 17372
SPEARY €aQvo 17378 _ e
SLARXL €0vo 17374
C o e sLARYY EQVO 17379 e
SLARYL EQvo 17376
e __SLARY EOVO 1737 e
¢ SLARZL EQVO 17400
SLARZV ——. .EOVOD 17401 _ . o P
) - SSINGA EOVO 17402
R S SCOSGA EOVO 17403 e . .
- SPCRRX EOVO 17404 i
L SPCBRY © govo 17408 . N . N
) SPCBRE EQVO 17408
R _._SPLBRX ___EOV0  1ve0y .
: SPLRRY EOVO 17430
3 _ - sPLare EOVO 1761¢ _ . - e _
SPEBRX EOVO 17442
e SPERRY E0VO 17413 ) L o
! SLERYL €0VO 17414
. _SLRRXU .. EOVO 17438 e
- T SLBRYL EOQVO 17416
ot _ - . SLRRYVY EOVO 17417 . e e -
. SLRRZL EOQVO 17420 .
. . SLARZY €0VO 17421 R .
( SSINGY EOVO 17422
) o _ . |cnhsGe govo 17423 .
SPCCRX EOVO 17424
K . . o SPOCRY EOVO 17428 . e o i
. sPccRé Eovo 17426
,,,,, U SPLCAX g€ovo 17427 O
' SPLCRY Eovo 17430
...SPLCRZ_ . EOVO 17434 .
SPECRX 17 17432
( o _ e SPECRY govo 17433 e _ .
SLCRYL EOVO 17434 :
e o . SLERXV EOVO 17438 R A
¢ SLCRYL (1.17] 17436 . B,
SLERYY __ _EOVO __ 1743y
sLeA3L EOVO 17440 . ]
¢ o A _ _SLERZV BOVO ATy e,
SSINGC €0v0 17442
. .. 8coseC _ EBOVO 17443 ) B I
( DaCly €0VO 174%0 DACU SOURCE
DAC|2 ______EGVO __ 174%¢ :
'» nacls Eavo 17452 )
SR 1 1 -3 ¥ EQvO 17453 IR e
i i ' NACIS EOVO 17434 : v
\_(' T e pACle EOVO - 17435 e )
. paci? EQVO 174%6 i
> —_ DACIA __ €Qv0 17457 _ _ .
N pacle EQVO 17460
¢ :.. e ~ DACISO EQVO 17463 e Tta s+ e oo e e e e £ s n
3 ’ *
(4 mem e e .- . .. e e e e e e e e e s
3 .
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. i ] .
1Y
_ . .COMPUTED QUANTITIES __ = . . . e e e e m—————— e
DACIAL ~ EOVO 17462 -
e et e e .. DACIN2 EOVO 17483 : e e e
- DACOY EOVO 17484 pacu outPUY
— e e~ .. DaCOR2 . . EOVO 17488 . e e e e e
DACO3 EQVO 17486 oo - : :
— DACOA . _ .. __ EOV0 17467 ___ . X N
0ACOS ~ EOVO 17470 : '
DV .7 Y ] ) €0vo 17474 - . e
0ACO? (1-17'] 17472 ’ - : .
S et mm. ... DACOA EOVO 17473 - S U A
DACOS £0VO 17474 _ :
DACO1YU. . . EQVO . treYs . ; —
DACO13 €EOVO 17476 : . : T
——- e een DACO12 E0VO L78TT . Ll e e e,
UNTTXX EOVO 17910 . :
- - ©..  UNTTXY 1] 1751 e e i e e
UNTTXE {17 17812 { 3 :
et mmm e — UNITYX O EOVO 37543 -, s : —

UNTTYY ' EOvVO 17546 R ;

UNTYZR eovo 17848 e e e e et memm e seemerae semame e .

UniTEX ' govo 17516 .

UN]TRY EOVO 17537 . s e e i e

Uni1T3¢ EOVD 17520 . . ’ . ’ )

- - - — wSAX. e ... EOVO 17%2, __ ... —— . : R
- ws1y . £0vO 17522 -

wss EQVO 17523 e e mmom e e s e+ e e+ e e o

. us2x EQVO 17%24
wS2v EOV0 17528 i e e
ws22 E0V0 17828 .
I _NSNMX__ . _.____ EGVO _ 17%27 _ : -
31 EOVO 17530 .
- uss# . €ovo 17534 e e e e e e e
‘SPX’ ° gavo 17538 '
- SPY €ovo 17536 . e e e e - .
sp2 E0VO 17537
e e e PS$3. . _EOVO 17540 ___ ___ SYSTEM_ANGLES . —
™1 EOVO 17541 ' : '
- .. . C... PHY . €QVO 17542 . e e e s e e
ps2 EOVO 17543
. — e e TH2 EOVO 17566 e e

‘ PH2 EOvVO 17548
S PSY . . EOVO 17546
. : Ty _EOVO 17547 .

PH3 . €EOVO 17%%0 . . . . ...
0P8y - EOVO 17886 ANGULAR RATES :
. m e e - .. DTN €ovo 17587 e e e e e aa e
: DPKY . EOVO 17880 4 M »
DPS2 — EOVO . __1786% : : S

NTHR. €ov0 17562 . .
e e e e, DPM2 . EQVO 17563 e ) § S
' 0PS3 - 80VO 17564 . . .

e e e DTH3 , EOVO - 19568 . o

., DPH3 . EQVO 17566 _ . ~ . .
S . TEWP. . __ ... EQv0 17700 . . _.. ‘

: . : con TEMP ALOCK 1S 64 LOC LONG . '

. . S _COM  'LASY TEMPORARY LOC 15 TEMPa@3. __ . _. .. . .. ...

.- et et e i Semiie e e e e i e —_— - e e e
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COMPUTED QUANTITIES N e e S
- T R S . ——— —
.
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INJT1AL CONSTANTS

LoXxxx

s o . e L1t ey e

" 16000 00000000
—_16004.. 00000000 . . ___. . . _._
y 16002 00000000
=_..16003 00000000 __
©, .. 46n04 00000000
... 1600% 00000000
18006 0NC00000
- ..16007 .. 00000000 ____ . __.
16010 00000000
—. . 16011 00000000
16012 00000000
16013 00000000
~ -416n1s 00000000
——.. 16£15 00000000 ___ _ __.__. R
‘16016 00000000 . .
16017 01270060
16020 00000000
416021 00000000
16022 00000000 - . :
—..16023 . DOONOOOO0 _ .. ... ...
16024 40000000 :
1602% 10000000 = .
16026 00000000
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_ SOURCE INPUT_

- ——

10034 _ ,
——20032._.34220000 __ __  _ __ . .

— e ——————  — 15

. 65600000 _ __

. 21440000

_373%3602 . _ .
- 277734907

34072140

26711204
20260000 . .
74 3 16170
07015644
32111602
21270448

74 1 16170
070256844
32111602
21443407
21270442 . _ .. .
7¢ 1 16170
07045643
32111602 .
21443407
21270443
23433211
03000000
26711201
20250600
707535835

74 7 16262

00 0 10051
26752758
00003357
45735453

T

" L0co

NiC
MIC
STF
con
L0!
ocy
(W 1)
CcLD
120
STw
STw
L0D
cLD
120
STw
$Tw
DD
CLD
T80
stw
$Tw
LDw
WHLY .
LD}

oct.

" ¢PF

L0,
et
LDw
ADR
LD}
ocT
EXC
BTR
MAC

0y
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A
i
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4D
2°
e
2

AL

4D
2p
A

]

Ay
4D
rid
4

PA
PL
p

35
PP
PL

PL
5

... NOP

" SOURCE INPUT

10000

STw 40
NOP
SEL O

©. 20260000

lews
AND DA
FYR 2 -
NP e
CLP 041
1cwy
AND Da
FTIR 2
‘STF 07
CLP Ce2
14}
AND DA
FTR 2
STF o7
CLP 043
.T20 A1
NOP
SEL 0a
20250600
YCF 3%
- TYPEWR]ITER 10
FTR 2
STF 07
00OVACALC
LDM (L
03357
coL LL

e MAS ANY SYS USEDN .

—.50 84Cx _T0_ Maln PROQG GRANCH

USESe WORKING STORAGE 2,4 7
RE§€7 PFeS, wee T T T TTT oo ommn o

“SELECT 8 m~

LOAD lcﬂi
SYSi USEDs e e e -
NQ, BRANCM ' '

: SEY WS4 TO NON-2ERO_ _ -~ ‘.

SAVE' RE?URN. Q0 Svysi

LOAD JCwg O
-8YS2 USEDm - : o - _

NO, BRANCHW ! .
“SEY uSe NON-!ERO- RESEY ’VIS g

SAYE RETURN, G0 8YS2 R

LOAD ICWi .
Sys3 USEDs. . - -
ND, BRANCH

SEY wW8e NON-ZERD, .E’!' PFe§
SAvE RETURN, GO SYS3

NO, WALY
DISCONNECT 11V ___ .. .. .
(RETURN ADDR-1) IN L. SSNSag
NO, GO TYPRWRITER (/0 .

_.1F SSuBmy, BRANCH
e 60 TO MAIN PROG -
® AND RESEY PFo§ o
® GO INDIRECT TO SELECT
® FOR LDR/CONV ROUTINE T
& AND PUT (RETURN ADDR-1) N (
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17120 .

vacaLcC

RESY

. .Mic
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TIL 77 MAINTRGN, VigWTd
nie ) . o i e
uic MAIN CALLING SEQUENCE FOR
] n}c ~ _VIEW A CALCULATIONS
MiC
;;n:c__““nn m________ﬁ__aqsouvs STATIONS POINT,SPA
MiC .
Loco 100%1 S S S
LD D lcwe :
TMT 311 FTR 02 L
LOM PP  NQP
ANR  oooveT .10 VIEN B_ YEsT .
LD§ PA D] PC
ADR 0001SPAX e e
ADR onoSPX ’
STT PF1 NOP . e e e
CPF PL CLP 017 - csy .
STT PFe NOP o . L
CPF PL CLP 08 AOT{
Mic ' e e
uic CALCULATE (am ’
LDl PA LD} PR e
. ADR 0005PX :
ADR  000T{XV _ _
LDl PC  NoP
ADR 000LARXY . e e e o e il e e
CPF PL CLPO 20 sDs T
“ic : : et e
Mic _ CALCULATE LAZ.
Mic - T —
CLD 02" STF PF¢ :
CPF PL  CLP 04 e ROTU e e o e
LDl PA LD PR
‘ADR 000LARXV LAQXU--)A____MW_“__"_'_____mu;__' I
ADR 000T2xU 12%Xy-<>8
. LDl PC  NoOP . L
ADR 000LA2XV LA2XU~->C"
CPF PL CLPD 14 . badp _ .
LDl PD NOP
ADR oooLA2XU  LA2XUeedd . -
CPF PL CLPO 16 M3DL ’
MIC_ . DORC
nic. o -
LDD A . Icwy . TEST CONTROL WORD =
“ LRC- D7 SSL ROMA FOR CURVATURE
TCT 52 FTR 03 TEST 423 . - —
cCL @D CPS QD 37777777->5D : .
STD D __ DORCA
_FTR 02 NoP
"SYT PF31 -NOP o R
.CPF PL CLPD 3% nonc ‘ROUTINE
MiC T SO
KiC
WIC. o CALCULATE zo;-.—a__u,_;_u_q_u.i________
ulc RESULT IN UNIT -




__MAIN PGM, VJEW A

10118  Jo?8041%
10116 26733406

10117 o0n O 17516
. 10120 70750405
10421 73 0 17406

10122 24710000
1012% 37777777

- —

... 10324 78 % 17307
10828 70750440
.. 10126 74 & 18170

10427 085036664

. 10130 33111602
1013¢ 73 0
_-_._10132 25.0.

10133 -07010000
10134 70750421
10135 74 16170
10134 08076641
—_.10437 38521602 __ __
10140 05016601
10143 37521602 :
101‘2 1% 0 17103

410143 74 2 ° 17403
10144 74 3 17777
__.*_10105 76542113 _
10146 70750400
10447 - 7% 1 17078
10150 23110000
... .. 303151 70750401 S
10152 7% & 17076

- t———— -

17917 -
. 17820, ..

-..10153 74 1
10454 03046661
.. 10458 37521602
1201%6 75 0  17343°
— 10457 __ 16010000

16470

. 10160 7075043¢

... h.xozoi 74 4 16470
10362 05036661

10160 70750‘05

10163_.3552160&______..~5;‘

PL CLPO 98

T RUNEY
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SHADOW

PC STF PFe A -
000UNTT2X UNITZX=o>C
PL CLP 08 ’ ROT ¢ R T - -
0 SINGA D-=>SIN QA
PA NOP e —— —— ——— - —
37777777 ;
A C0SGa 1-+>C08 GA e -
PL CLPO 10 ROT & !
® e . —.-DELETE ﬂOLL.l!-ﬁﬂl.j?V MSED . ... R
b lem e e s e . -
03 SSL ROMD ! | i
11 FTR 02 i S S
0 UnIT BY ! t .
Q@ UNIT ZR. — : s e e .
0L NOP - .
PL  CLPO 21 sco
4 lowi CURVSDIP TESY
07 SSL RCHaA
$2 FYR 02 . . M0 CURVATWRE ___ .
01 SSL LCMA ) :
$2 FTR 01 Do DIP e
e  Oa ' T :
_— DIP_ANGLE sln_auv_n!!
CALCULATION
e Da ‘ 1/((2Pl(0)90.§))-->0uA",_h_” .
[ TEMPeS3 ReodC
12 SYw 3A___
PL CLP 0O SIN ROUTINE
A SIN DA "STORE SIN DA —_ . )
1A NOP
PL CLP 01 . cos ﬂoutlul,.______________ e
A COS DA STORE CO8 DA
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: nic
— e M1C et et e e
_ MicC
70750436 OuUY__ ____ _CPF PL CLPO 36 __ Eor .
70750444 CPF PL 'CLPO 44 SUN CONSTANTS
70750430 . . - CPF PL CLPO 30 . RELSGS __ - - R



MAIN PGM, VIEW C

. i } . .
10676 00000000 NOP NOP SLACK FOR SPCL INSY,
10677 00000000 NOP NOP e e e e e e m
qu76n 000000600 NOP NOP . et e ———— e
40701 00000000 NOP. NOP .. e e mn et e o = menomn
10702 00000000 NOP NOP e - ———— -
40703 00060000 ___ e . _..NOP __ NOP___ ___ .
10704 o0000NO0 NOP NOP
1070% 00000000 ., NOP _NOP R R —
10706 00000000 NOP NOP e
40707 00000000 NOP NP e e e et e e .
10710 00000000 -.NOP NOP . TorTmmoor
10711 00000000 ._. . _ .. . ._ . NOP _. NOP _ ____
10712 00000000 NOP NOP T
40713 000NOO00 NOP NOP e e e e e e
340714 000N0000O NOP * NOP o N
10715 00000000 NOP NOP i P S
10716 0N000000 NOP NOP - Tt T
10717 74 % 16370 _ - LD A lews. b :
10720 75 1 17344 . $TD A Cwiy : : - =
10721 70750431 CPF PL CLPO 31 DACDATY e
10722 711750403 CPF PL CLPO A3 * Dacy |
10723 70750437, ¢PF PL CLPO 37 XMYLP T L. -
10724 70750440 CPF PL CLPO 40 XMTS
10725 70790432 _ . - CPF P, CLPO 32 _ _ ___ _ XuYD___ —
10724 37343602 - 1Ct swe FYR 02 .
10727 27770000 LD% PP NNP TRANSFER T0 SOURCE INPUT___  _ . . .
107380 00010000 ocr 10000
1073% 02702777 CYS 70 LDM PP TRANSFER TO RS20 OUP_ _ _ . _. .
10732 000N0%00 oct S00
R . | | — —
. — !
L[]
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-~

_____NDV . . A
o R A I NDY T T - -
—_— nic - ’ .
Mic NORMALTZE DOUBLE VECTOR
i e uic USES NORKING 0,1,2
mic CaLte
I _wIc . _DOUBLE_VECTOR ADDRESSe-»C
Mic SINGLE VECTOR STORAGE
- . Mic ADDRESS*+>D e
Mic CPF PL CLPO 33
L A Mic e e e
: : Loco 10740
——10740 21242433 . NDV STWw 20 Stw sC_ . __. e
10744 21054553 STw OL EXC LC
10742 63030703, cCL O0C CLD o3 _ et e —. .
10783 26512652 Lbl LA LDILE
. 10744 60065444 CCXx ON ChL DD - -
1074% 30171601 TNZ A7 FTR 01 TEST FOR As0
— 20748 32231607 __ _ . __ .. ... T80 BXF FYR O? _ . .. e e e
: 10747 37143603 720 oS FTR ON
. 10750 63224422 ccL 88 CIL eg COMPLEMENT 4,8 = S .
10781 63117202 CCL aA CPS QA .
10752 372244131 TCT CT1 CIL a4 ] o
10753 3751160% 1CT 51 FYR 0% Al1=1)el, VECTOR OK
...407%¢ 03208363 - . . _ SLC 20 ALC NC _ e e e
740758 T 37226063 1CT CT1 CCX NC NeC, SAVE SHALLESY COUN
- 40754 3In47i464 TNZ D7 BTIR 311 SO S
© 10757 50365466 CPX CN CDL NN - :
10760 - 46631601 CPL NC FTR 0% e e
- 40763 %7330000 XOR CC NOP
_ _.30762 _0703231% _ CLD 03 LOW 1L R, —
10763 50365444 CPX CN CDhL DO SCALE
10764 26512652 © LDl LA LD] LR ) L e e e
"4076% 13202322 -'SDL LOM LDW 2R . ‘
... 10766 28212122 ; STY] BA STw 2R STORE VECYOR = . - _
10767 30671473 TNZ2 D7 OTR 04
10770 23070000 —— _LDw_OP_ Nap EX1T
} NAC
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SHADOW e e e aenn e e e it o o .

TTL SNADOW

nic SHADOW RESOLUTION -

n;g VIEW 4 DYNAMIC SYSTEN { N

(]

KicC USES WORKING 2,3:6,7 T -

e = L N:C e e e e e CALAS CPE_BL _ CLP Q68
; nic S . '

LoCo 11000 L . e e cmam e o e o —
11000 07142138 CLD 12 STw 3L INITIALIZE VS1,2:3,4
11004 28712672 LD} PA LD} PR e e e i
11002 00 0 16054 - ADR 0o0lvsix . : i : ’
11003 00 0 17327 - ADR 000VSIX . —
11004 26132423 LDl AC ST] 8C ! b
11005 54440000 cDL DD NOP . e e e et e e e e e
11006 30473478 TNE D7 BTR 02 : , |
11007 07062673 CLO 04 Lpf. PC . : - - e e :
11nin  oh 0 17327 ADR 000VS1X . . VECTOR ADDRESS-<>C
11011 7% 4 17700 STO D TEMP . . LOAD LOOP_gcOUNY —e el
11012 74 & 703%6 LOD D SIN BaA 1
13013 6344acas cCL DD CIL DD e e ‘
11014 - 76 1 70387 LDD 4 COS 8a . o , |
11015 70750426 CPF PL CLP 028 - “ROTY . e e e e e e, .
11014 T4 4 70354 L0b 0 SIN sa ] i i
131017 63444444 . cCL DD CIL DD . ... . i .
t102n 74 1 70353 LDD & CoS aa :
11021 70730427 CPF PL  CLP 027 *ROTR e mmet e s L .
11022 36060000 STY PF6 NOP ‘ i
11023 7075040% cPF PL  CLP 0% *ROY §
1102¢ 76 & 17700 L0D &4 Tewe LONP COUNTER-=»d
11025 54130708 __.. __ ..CDL AA CLD 03  _ _ .. DECREMENT LOOP _COUNT __ .- — -
11024 - 41434614 ADF DC CPL AD UPDATE VECTOR ADDRESS
11027 30174461 TN2 A7 8TR g6 ' . o e -
11030 23370000 LDW 3P NOP Exty K

: nAC e,
-
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“ s .,

vt e e T

sYs1 LS
- = ™e- T
. e e i e m e L LOCO
. nic
. e Mic -
11043 74 % 16172 LDD A
11044 07175641 cLD 15
11045 21171609 STW 4P
110468 74 1 16171 ... LDD A
11047 05046671 _LRC 4
11050 071756431 [ cLD 1%
11051 2117162% STw 3P
11092 23370000 __  _ ___ ... _.____ .. LDw 3P
11053 07105644 . CLD 8
11n%¢ 3INnei14617 TNZ D1
11055 07034144 el 3
11056 45340710 €EXC ¢D
11057 56343041 AND CD
1106n 01000000 _ . . _ MWLYo
11061 07065614 CLD .6
11062 30411604 INZ Db
11063 30113601 TN2 at
11064 07001602 cLo o
14065 07010000 CLD
11066 74 7 16223 e et e e e DD P
11067 43175477 ADF ‘AP
11070 01000000 LT -
11071 74 7 16227 L0D P
11072 Y4 7 16253 tbD P
11073 74 7 16287 Lao p
11p7¢- 07045614 SRR - 4
4107% 30410100 TNZ D%
11076 74 7 16238 Lbp P
11077 073105614 CcLD @
11400 3In411634 INZ D1
11401 070458644 CLD ¢
11102 39410100 ..INZ D1
11403 07025614 cLo 2
11104 30431604 INZ D)
1110% 30111603 TNZ Al
11406 07002602 = 18 ]
11407 07010000 CLD 1
11410 74 7 !622‘ LOD P
11811 43173477 ADF AP
14412 01000000 HLY
11413 74 7 16232 L0D P
11114 74 7 16234 R Loo ¢
13419 0704%614 CLD 4
11416 30410100 INZ D1
11117 74.7 16240 ng P
MA

e ameate i wa

Svs{ ]
12003 _ L
‘USESe "WORKIND STORAGE 1,3
1ew2 T 8BY 1CwW2 T T T
_AND DA MASK_B1TS 20-23
FIR 5 SAVE RETURN
lew2 GEY JCW2 o
SSL 7A SHIFT RIGHY &
AND DA MASK BITS 2028
FYR 21 SAVE RETURN :
NOP . __PICK UP BRANCH
AND AD MASK 81T 20
FIR 158 1F SET, GO To DJG ANG o
ADF AD e EXCLUDE
CLD 8 ® NON-alLLOWED e e
TNZ DY e NONeDIGITAL
NOP > e CODES _
AND aD T T cHECK mIDOLE 2 B8ITS
FYR & G0 BRANCH TO NON-TRICE ROUTIS R
FIR 3 uulcu TRICEN
FTR & SEY o _
NOP ) » INDICATOR
TRT ANG SYS3___
CoL PP . TTSEYUP P’ roﬁ‘iﬁ'ﬂéu
NoP e et e e A e eeeene - -
ANA ANG SYS1
SIM ANG SYS3S . .
LOCAL ANO SYS3 :
.AND AD  _ _ ___® EXCLUDE ~0n-nggpuen .
HLTY e NIGITAL CONES
D1G ANG SYS1 . _
AND AD "MASK BIT 20
FTR 12 IF SEY, GO To DJO LIN
AND AD e EXCLUDE NON~-ALLOMED
MLY e NON-DJG]TAL CODES
AND aD TCHECK RIT 22
FIR 4 GO ARANCH TO NON=TRICE ROUTIS o
Fra g WHICH TRICEN
FIR § & SEY o
NOP e INDJCATOR
_TJRI LIN SYSS
CbL PP Set P FT?’E‘F‘THch :
NOP
ANA LIN SYSS - T j
SIM LIN SYST e
AND AD SEXCLUDE NON<ALLOWED
_HLY ® DIGIYAL CODES
D16 LIN $v81 :
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i e e

"8Y$2

11140
11141
11142
11143

- 11146

11143
11146
11147

11190

i
N

11191
1119%2
11153

111154

. 13155

11156
111%7
11460
11164
11162
11163
11164

13165

11166
11167
11174
13147¢
11172
11173
1117¢
1247%
11176
11177
11200
11201
11202
11203
11204
11205
11208
11207
11210
11211
11212

. 11243

11214
11218

74 2 18172
05106671
07175641
21171605

74 %
05346671
07175644
2117162% ..
23370000
07105616
‘3n411617
inr034316
'4%340710
56343041 _
03000000
07065614
30453606
30111601
07001601
07010000

74 7 16222
43175477
01000000
747 16230
74 7 162%2
74 7 16260
07043814
30410100

74 7
07105614
30411614
07045634
" 31410100
07029614
3ns14604
3In111601
07001601
07010000 _
74 7 16229
41175477
01000000

74 7 16233
747 16299
07045614

16171

16236

3n410100
747 16241

e Sys2
L0co 14140
Mic
KiC IR,
LbD A H A H
LRC 8 SSL 7a
CLD 1% AND DA
STw 3P FIR S
LDD A 1cwu2
LRC 312 SSL 78 .
* CLD 1% AND DA
, STw 3P F3IR 21 . .
10w 3P NOP
cLd 8 AND AD
INZ DL FTR 318
CLD 3  ADF aAD .
EXC CD CLD 8 :
. . AND €D YNZ DL _ - ___ .
- MLT NOP .
cLD ¢ AND AD
IN¢ DI FTR 4
ITNZ AL FTR 1
cLb o FYR g
. CLD & NoP e —
LbD P TR} ANG 8YS2
ADF AP CDL PP
« HLY NOP
Lbo p ANA ANG SYVS2
LND P “SiM ANG SYS2
... LDD P LOCAL ANQ SYS2_
cLD ¢ AND AD
. . TNZ DI MLY R
LOD P D1G ANG SYS2
CLD 8 AND AD
TNZ D1 FTR 12
.. =-.CLD & AND AD _
TNZ D1 HLY
cLD 2 AND AD - -
INZ DL FTR o
N2 A1 FTR .
cLb o0 FYR §
. CLD. 3. NOP _ -
LOD P - TRI LIN 8Y82
ADF AP CODL PP _ . -
KLY NOP
LoD P ANA LIN SYS2 _
.LDD P SIin LIN SYS2
_CLD 4_ _AND.AD
TNZ DY HMLY
Loo e D16 LIN SYS2
MAC

© e o - ——

—— e — e

" "usess WORKING STORAGE 1,37

.00 DETERMINE _ANG_INPYT

-—-.00 DETERMINE LIN_INPUT_._ _ __ _ ___
RETURN TO aNG SUB TO INP TRIQ FNTS

e o A ———— e e 4
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AL L S

e e e e e s Loco
Mic

o . o M1C
11236 74 1 16171 LDD
- 41237 05206678 .. LRC
1124n 07179641 cLo
11241 2117360% STw
11242 74 1 16171 Lbo

. 11243 05246671 LRC
11244 07175643 cLD
11263 21174625 . . STw
11246 23370000 LDw
11247 07105614 cLo
11250 3043116317 N2
11251 07034144 CLD
11252 45340710 EXC
43293 Sa3e3ney AND
112%4 01000000 HLT
11253 07065614 cLo
11256 30431804 N2
11257 30113603 ™2
1126n 07001601 cLD

_ 432631 07040008 . CLD
11762 74 7 16223 . L00
11263 43175477 - ADF
11264 01000000 LT
1126% 74 7 16231 Loo

- 41268 74 7 36233 LoD
41267 74 7 16268 . R _ LoD
11270 0704%614 cLo
11271 30430100 N TNZ
11272 74 7 16237 LDD
11273 071036314 cLD
11274 30411614 - TNZ
_____ 11275 07045614 . _CLp
11276 30410100 N2
141277 . 07025614 B cLD
11300 3041160¢ TNE
41301 30111601 _ ™2
11302 070031601 cLD
__ 41303 07030000 _cLD
11306 - 74 7 16276 LoD
11305 1178477 ADF
11306 01000000 HLT
11307 74 7 1623¢ LoD
11310 74 7 16256 (.1

. 11311 07045614 ) __CLD
11312 30410100 . ™2
131313 74 7 16242 LoD

. MAC
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" USES WORKING STORAGE 1,3

G0 DETERMINE ANG NPUT

60 DETERMINE LIN INPUT =
RETURN TO ANG SUB TO INP TRIQ

FNTS

SYSS
11236
A lew2 T
16 SSL 7A_ .
15  AND DA
1P FIR
A Icw2
20 SSL 7A
1% AND DA
1P FIR 21
3P NoP
8 ANQ AD
DL FTR 1%
3 ADF AD
cD CLD @
CD TN DL . __
NOP
[] AND AD .
DL FTR @
At FIR
1] FIR
1 NNP o
(] TRl ANG SYSS
AP CnL PP
NOP
[ ANA ANG SYS3
P SIM ANG SYS3
P LOCAL ANG SYSY
4 AND AD
D1 HLY . )
P DIG ANG SYS3
8  AND AD C
DL FTR 12
4 _ AND AD__
DY HLY
e AND aD
DL FIR 4
AL FTR g e
0 FTR ¢ -
1 ___NoP
P TRI LIN SYSY
AP CoOL PP
NoP
[ ANA LIN SYSS
P SIM LIN SYS3
4  AND AD_
DA HLY
P "DIG LIN SYSS




TR] ANG 8YS3 o - i et e e e ——
T TR] ANG SYSi , TN
. Loco 14334 P e e -
MiC USES PFe B
nic N WORKING STORAGE 1,3 o o
nic
S . | | - -
L1 -
11334 30471606 - TN2 D7 FIR 6 ) e et e e
11338 74 1 16213 LOD & TR} g ; . i
11336 12213224 SEL BA T30 B4 5 Yesv_Ic _ . o _ . -
11337 16010000 _ FIR 1 NOP T :
1134n 36040000 ... _ _. _ .  __ STT o4 wNoOP- | . SY$ 1 1C _TRVE -
11344 23372317 o STw 3P LODN 2P :
11342 16060009 FTIR 6 NOP e o i
11343 74 1 16214 LDD &4 TRl 2 ;
311344 . 12213224 SEL 84 T20 Be TESY IC .. . .. I -
11348 16010000 FIR 3 NOP
11344 3604p000 .. .. ... .... STT 04. NOP .. . _ . . SYS_ 41 IC_TRVE ——
11347 21372317 STw 3P LDW 1P .
11350 16160000 FIR 14 NOP . e e e e - 1
11351 26742673 . LDl PD LDOI PC !
113%2 00 0 70332.. ADR 000SIN PSY . . e .. ,
11353 20240010 _ocT 20240010 11V SEL %D '
11354 26750000 ... _. ... __ . LDILPL_NOP - _ .. . ... ———
113%% 00000006 , oer 6 LOOP COUNY
11356 12130000 SEL AC .NOP a=edh e e
11357 26720000 LDl P8 NOP
11360 77777400 14 77777400 MASK e s R
11369 58210510 AND BA -LRCS : ' :
11362 13672742 .. ._._...SDL 67 LOM DB____ __ _WORK DATA e=>B
11363 54335921 . . !cDL CC ADL RA ADDa-=> WORK
11364 244154%8% . : ‘ST DA CnL LL. STORE wORK_ = - _— - N
11365 3n571470 ) L ‘TN2 L7 BTYR 7 '
11364 04550000 CLP 055 NoOP 60 T VECY Svysy  _  _  _ . - -
11367 26742673 LDl PD LD PC .
11370 o0 O 70332 . i ...ADR _ __" 00QS]IN PSS
11371 20240130 ocr 20240130
11372 146310000 L 8TR 14 NOP. S - - -
MAC
1.,
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TR] ANG 8YS2 . e ) :
( . E e e s v e s eean s e o c—— - mar B e A e —
TTL ‘TR1 ANG $Y52
i Loco 11377 , _
mic ' USES PF4 -
Mic e _ .. VWORKING STORAGE 1,3 — N
o AGE 1,3 e
e e - - e
Mic
11377 30471606 TNZ2 D? FTR S
11400 74 % 16213 LDD A Ty g - O
11403 12213224 SEL BA T30 B¢ ~ .
11402 16010000 . FTR 1 NOP CorTTm e mTT e e e e e
11403 36040000 = _ __ _. .STT pa_ NOP
11404 21372317 - STw 3P LDw P
11405 16060000 FTR 6 NOP e e e i .
11406 74 1 16216 LD A TR} 2 - o T i o
11607 12213224 SEL 84 T?0 8¢ T S el _
\_ 11410 16010000, FTR 1 NOP " '
o 11411 36040000 _ L STT 04 NoOP  _ _
11412 21372317 $Td 3P LOW (P
11413 36140000 FTR 14 NOP o _ ]
.41414 26742673 LDl PD DI PC T e h
1141% 00 0 70340 ADR 000 SIN PS2 . R
114316 20240010 _oct 20249010
11437 26750000 . . L. LPLPL Nop
11420 QNONDO006 ocT [}
11424 12130000 SEL AC NOP s e -
11422 26720000 LD} PB  NoOP ' T -
11423 -77777400 ocT . 77777400 e e e —— -
11424 SA210%910 AND BA LRC.§ ) ’ :
11428 13672742 _._SDL 67 DM DB e
11426 54335521 CDL CC ADL Ba
11427 24415453 STl DA COL UL
11430 30571470 TNZ L7 BTR 7. Tt T mmmmmm e e
11431 04540000 . CLP 056 NOP 60 T VECY Sysa .
11432 26742673 LI PD LDI PC : CoTToTTTr T o
11433 00 O 70340 _.____ __ . __ _ADR ___ 00OSIN PS2__
11434 20240110 : oct 20240110
11435 14610000 - . BYR 14 .NOP el ——
~ MAC
\\.-//
-—— e /,4' e ——— e e . emmm e W e e me E——— ek - —— —
ERV A N
DN AT ——m - : . . - e T S
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L
. - - b o PR ———-— -
TR] ANG SYS3 . D .. e e e e it e . e L
’ , i3 TRI ANG 8V¥§3
- - I T Loco 11442 - R - e et s emmre
L NIC USES Pre _ :
- nic e e ml . WORKING STORAQGE g3 _ . . ___ .. _ ...
uic .
ST SU-L IR | | | -JNU e
uic
11442 30473606 TNZ 07 FTR 6 - c e ——— - —
11443 74 1 16213 Lbo &4 TRl ¢ . .
11464 12213224 . SEL 8A T20 B¢ - - e e e e e
11445 16010000 FTR 1 NOP
11444 36060000 . . . .. . .STT g6 wNOP. __ __ .
11447 21372317 STu 3P (DW 1P
1145n 16060000 FIR 6 NOP e e et e e = .- ——
11451 74 1 16214 DD A TRl 2 '
114%2 12213224 SEL 64 TI0 B6 - e+ e o o - .. .
11453 16010000 : FIR § NOP . :
11454 36040000 ... .. . . STT D& NOP . _ . _ ... —-
41488 21372317 STW 3P LDW P
11456 16160000 FYR 14 GHOP . e et e e a _ - e
11457 26742673 LDt PD DI PC .
41460 00 0 70346 ADR - 0QO0O0SIN PS3 e e e e e ————————n
11461 20240010 ocy 20240010
411462 26750000 __ . __. e e DL PL o NOP —
11463 0NONQO0G oct 6 N
11464 32130000 - SEL AC NoOP e e e e
1146% 26720000 LDl PB  NOP
11468 77777400 < 0CY 77777400 e o .
11467 56210510 - AND BA LRC 8 . R
11470 13672742 _ . ___ . .SDL 67 LDM DB ___ .
11471 54333521 COL CC AnL B8A
11472 24415439 STI DA CML WL . - e e
11473 30573470 INZ L? BTIR 7 : .
11474 04570000 CLP 057 NOP G0 ¥ VeCY svys8y _ o .
11478 26742673 LD PD LDJ PC S .
' 91474 OD O 70346 _ADR __ ~ 000SIN PS3_ .
© 1347y 20240110 . ocr 20240110 .
41800 146310000 — ‘BTR 14 NOP - e =
MAC i
3.
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$Ys11C

11508

11506

11507

1151n

11511
. 131512
B 11513
11814
11548
11516
11%17
1315%52n -
131523
11522
11823
11524
1152%
11526
11527
1153n
11531
11532
11533
11534
11538
11534
11537
1154n
11344
11542
11543
11544
11545
11546
11547
11550
11559
11552
11853
11554
11555

) A 17 131 ]
e - LOC0 11509 o N o .
Mic USES+ WORKING STORAQE 2~~~ "7
- } nic L I o
e . e e -
. - — - . . e oo E—— - —— 4 e —— ‘”'c_. . — . "
7417 ‘16158 LDD A T 1pSY
7% 1 17%40 ~ SYD A PS) —_— )
70750400 CPF PL CLP 0O SIN ROUTINE -TT -
75 .4 70332 STD 4  SIN PSQ1 SYORE SIN PS1
7¢ 1 16158 LDD A IpPS2 SoTTTTm )
70750408 . e, CPF PL_CLP 0% ______ _COS ROUTINE N
75 3 70333 S$TD Ao  COS PS% -
74 1 16136 LDD A IThS - e _
7% 1 17%43 STD A THy . -
70750400 CPF PL CLP 0O - SIN ROUTINE _
75 4 70334 STD 4 SIN THR ' T
74 3 6156 .._ \DD A lvYws - —
70750401 CPF PL 'CLP 01 €0S ROUTINE e
75 1 70338 ST0 & CO§ THY .. L — .
74 1 161587 LDD A IpMg ’
5 1 17%42 STD A Pug e -
70750400 . CPF PL CLP 00 SIN ROUTINE ~
754 70336 _ . ... . _...STD A SIN PHY c— —
7¢ 3 18137 LDD a4  Ipng
70750401 CPF PL CLP 0% €OS ROUTINE _ . _ . ...
4 70337 ° §YD 4 COS PH1
2ATA267Y Lbl PD LD PC e
00 6 16070 ADR co0ivIXY :
60 0 %7000 _ .~ . ADR __onoTaxv
. 05060000 LRCé NOP; .
26412434 LDI DA STICA ITe=e>Ty L
54660000 CDL NN NOP TeTm T T o
30671478 , TNZ N7 BTR 2 o e e
74 1 16011 LDD &4 I ALPHA & . o
70750400 __ _  _____. __ . _.._CPF PL CLP OO _ SIN ROUTINE
7% 1 70354 STD & SIN AA
74 1 36013 LDD A . 1 ALPMA A . e _
70750401 CPF PL CLP 0% c0$ ROUTINE h
7% 1 . 703%% $TD o CoS A4 =~ _ e
74 £ 16012 .LDDA 1 BETA A
70750400 _ __ A - CPF_PL__CLP 00 SIN ROUTINE
75 1 703%8 STD Ak SIN Ba
74 ¢ 36032 ) LDD A I BETA A __ - o
70750401 CPF PL CLP 04 C0S ROUTINE
7% 1 70387 STO A COS BA . . e
23270000 LDW 2P NOP

___MAc
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$Ys2]C

T svsdic o
Loco 11562 e e+ e e
::g ‘ USESs WORKING STORAGE 2~
ne i — e e - emanne .-
, . S ] [
11862 74 1 16160 Ldb 4o lpPS2
11563 7% 1 17543 STD A Ps 2 e e e e e e e e =
‘11864 70750400 CPF PL  CLP 00 SIN ROUTINE
1156% 75.1 70340 STD A SIN PS2 STORE SIn PS2 . _ . _ . _ -
11564 74 1 16160 LDD 4 lpS2 .
11567 707504014 - CPF PL CLP 04 .. _...COS ROUTINE
11872 7% 1 70342 STDO o ~ CoS FS2
11574 74 1 16161 LBD A JTH2 it e e - - ..
11872 751 17546 $TD A Tw 2 I »
11873 70750400 CPF PL CLP 00 SIN/ROUTINE = . . R
11874 75 1 70342 $TD &4 SIN TH2 i '
11875 74 1 1616 . _ LOD A ITH2 . e e e e i
11878 70750401 . GPF PL CLP 0% €08 ROUTINE
11877 75 1 70343 STD A COS TM2 e -
11600 74 1 16162 Ltbo & lpn 2
11601 7% % 175435 ° STD A PM 2 e e -
11602 * 70750400 cPF PL  CLP 00 $IN ROUTINE '
11603 7% 1 7034e - . STD A SIN PW2 . .
11604 74 1 16162 LDD A IPM2 _
11608 70750401 CPF PL CLP 01 €OS ROUTINE .  ___ :
41606 785 1 70348 S1D 4 COS PH2
116807 2874267% Lb! PD LD} PC . I e 2 e
11610 N0 0 16076 ADR _ oonltT2xu «
13614 00 0 17080 _ . - . ADR  __0o0OT2XU _
11612 0%060000 LRC &  NOP
11613 26412431 LDl DA STI €A 1T2e=»%2 . .
11614 54660000 CDL NN  NOP : ) T T
1161% 30673473 TNZ N7 BTR 2 e ol e+ et e —
11626 74 1 16013 LDD A ] ALPNA B - . o
11617 70750400 . _ o . ...CPF PL_CLP 00_ .____SLu__QuILEE -
- 41620 75 1 70360 STD A SIN AB
11621 - 74 3 16013 LDD A 1 ALPHA. B e
11622 70750401 CPF PL CLP 01 oS ROUTING -
11823 7% 1 70381 STD A COS A® . _._ s
11624 764 1 18016 LDD A | BETA B -
131625 70750400 . _ _. — ...CPF PL_CLP OO ______ _ SIN ROUYINE
11626 75 1 70362 STD o4 SIN BB
11627 74 1 16044 LO0 A 1 BEYA G __ . —— e
11630 70750401 CPF PL CLP 0% €0S ROUTINE
11631 7% 1 70363 STD & coS 88 e ——— - - — . -
11632 23270000 LDW 2P NOP
.. .MAC

st e -

e e ser D et— -
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o SYS3IC. e : —
. 14 (¥ 5YS3IC ]
e e i e e e ... LOCO 34637 e e e e
: ' o : uic UsESe WORKiNG STORAGE™?
U S SN . } | - et e - - -
TR nic -
- . ___MIC .
11637 74 1 1618 . LDD 4~ IPSY 1Ps3
f1640 I8 1 $7%4s . -  STD A PS 3 . B
11644 70750400 . - cPF PL CLP 00 SIN ROUTINE
11642 754 Y0346 - . STD A SIN PSS _ STORE SIN PS3 _
11643 74 1 16163 LDD A PSS 3
. _ 11644 70780408 . __ - ___ €PF PL_CLP 0% €08 _RQUTINE
-1164% 75 1 - 70347 STD A  CoS PS3
.. 11648 74 1 16166 LDD A 1TH3 T i . T L e
11647 7% 1 17%47 STD A TW3 . : ’
11650 70750400 o ) CPF PL CLP OO  _ SINROUTING _ -
11654 7% ¢ 70350 STD A SIN TH3 - ) :
11852 Y4 3. 96164 __ ___ '.pp A w3 .
11653 70750401 : . CPF PL CLP 0% : €os AGUTINE
11654 7% 1 70354 ) STD &4 COS THZ e
11699 74 4 16169 . . LDD A irn 3 i 3
11656 75 1 17580 . ) STD A M3 . e e e
11657 70750400 : CPF PL CLP OO SIN ROUTING i
___i166n 75 % 70352 _ $T0 4 SIN PN3
11661 74 1 18165 - . LDD A IPH 3
11662 70750401 . . L ~ CPF PL CLP 01 . COS ROUTEINE._
11663 75 1 70353 , STD A COS PH3 o . - o
.. 11664 26742673 e . ~ LDl PD LDI PC e e e S
11665 00 0 163104 ADR 0001 TSXU T !
_ 11666 00 0 17020 . .__ ADR_ 000T3XVU_ N
11667 03060000 - LRC 6  NOP .-
11670 264312431 . _ LDI DA ST1 Ca . 113e=3T78
11671 54660000 ST . eDL NN NOP .
11672 30671478 R ~ TNZ N7 BTR 2 o e .
11673 74 3§ 16015 ° LDD 4 | ALPHA ©
. 1331674 _ 70750400 _ S CPF PL CLP 00 . SIn ROUTINE
11678 75 1 Y0364 STD 4 'SIN AC j
.__ 31676 Y& 1 16083 - . LDD-A -l ALPHAC__ . _ .~
11677 70750401 . . CPF PL CLP 01 €08 ROUTINE
_.. 11700 7% 1 70365 el ... STD & COS AC R -
41704 74 1 16036 - : LDD A | BETA' C : T
—— 11702 _70750400__ CPF_PL _CLP 0O SIN ROUTINE
11703 75 1 70366 _ . " STD 4  SIN BC )
.. 11704 741 168036 __ ' DDA l-BEYAaC_ ____ _ -
4170% 70750408 T CPF PL CLP 01 €o§ RoutTIng-
e 13708 7% % 7087 . __ . SYD A COSBC_ _ .
11707 23270000 LDN 2P KOP i
NAC
L]
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A
|
YRy LIN SY8Y R e e e e e ) e
YL TTRILIN svsx .
- . L0COo  1g74e . . e e e e e e+ e e
B ]~ "USESe WORKING STORAQE 1,2 :
- nic . F . "..30‘ Ch gt —b i = —— e e e e = -——— -
Mic .
e e e MYC
: nic ¢
11714 30473604 TNZ D? FTR 4 e e e e e e i e e
1171% 74 1 16213 LoD 4 TRl ¢
11716 12213224 SEL BA Y20 84 _. TEST 1c . e e, e
11717 16050000 , FYR S NOP -~ :
1172n 04470000 emme i i n.. CLPO 47 NOP $Ys$ 1._1C '
- 11721 74 % 16214 . LOD & TR] 2 :
11722 12213224 SEL 64 T30 ge TESY 1C. . e e e - -
11723 16210000 FYR §7 NOP
11724 D4e470000 CLPO 47 NOP .8Y8 2 1C . e e e
1172% 37310447 - TCT 31 CLPO @7 T sYs 1 1C
131726 37032327 _. . 1CT 03 Low 2P . IF NOI.Do _G0 10, 3 § PO -

11727 37040447 TCT 04 CLPO 47 sY$ 1 1IC
11730 26742673 LDl PD LO} pC e
11734 o0 0 378521 . ADR 000WS1X . ’
11732 20240002 oct 20240002 . uu DATA ADR, .. .
11733 26750000 - LDl PL NOP T
11734 00000003 . ocy 3 e . LOOP COUNT : e e e
1173% 12130000 SEL AC NOP , : ) '
11734 26720000 LDI P8 NOP . e e ———— - -
11737 27777400 oct 77777400 HASK
1174n 56210510 AND BA- LRC 8 . . -
1174 13672444 SOL 67 ST Da STORE OV
11742 545%%433 _ —— e . GDL LL COL cC_
11743 30571471 TN2 L7 BTR &
11744 23170000 LOw P NOP ' e _ R
11745, 373310447 TCT 31 CLPO 47 sys 1 1
11748 37032327 10T 03 LDW 2P ir noLn. 8o 70 §.1,_ ... ...
11747 37040447 TCT 04 CLPO ¢7 Sys &1 1C
11750 2674267y _ . . ____. . .__.\D1 PD_LD] Pc
117%9 00 .0 - 37321 ADR 000wSIX
11752 20240102 . ecer 20240302  JJU DATA.ADR __ e e
11753 14370000 BTR 16 NOP - i

..... MAC — e e e e maen
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NU...‘G..S

YRy LIN SYS2 o _ R
- T TRI LIN'SYS2 ™~ T T i
..... - —— e LOCO 18762 . - ) A

Mic USESe WORKING STORAGE 3,2
e - Mic . PF 3,6 B
NiC ’
e - e WX — .
N R mic < ]

11762 30471604 o INE D? FTR ¢ - U e e e -

11763 76 3 16213 LbD A TRI 3 .

11764 12213224 SEL BA TZ0 8¢ R o ..

11765 16050000 FTR S  NOP : .

. _.. 31766 O0e300000 _ _.._ CLPO SO NOP _ ___ SYS$S 2 IC e
T 41767 74 1 16214 LOD A TRl 2

11770 12213224 ' SEL BA T¥D B4 o L

11771 16210000 FTR 17 NOP

11772 04500000 CLPO 50 NOP sys 21C . _

11773 37320450 . TCY 32 CLPO SO svs 2 1€

11774 37032327 TCT 03 LDW 2¢ el _

11778 37040450 TCT 04 CLP 030 . sys2 Ic-

11776 26742673 LDl PD LDJ PC L —_ -

11777 on o 17924 ADR 000WS2X

12000 20240002 ocrT 20249002 ) _

12001 26750000 LDl PL NOP -

.. 12002 oaobpooOS __ ' eer 3y

12003 12130000 SEL AC NOP

12004 26720000 LDl PB NOP . e et .

12008 77777400 oct 77777400

32006 56210%10 AND BA LRC 8 R U - -

12007 13672441 . SDL 67 STI DA

__ 3201n 54595433 . e ... €DL LL COL cC.
. 12011 30571479 _ INZ L7 BTR &

12012 23170000 LDW 1P .NOP ) L

12013 - 37320450 “YCT 32 CLPO S0 sys 2 1¢ :

12014 37032327 TCT 03 LOW-2P o s

. 1201% 37040450 TCT 04 CLP 0%0 sys2 i¢ ;
. 12016 26742673 ., . ..__ LDl PD -LDI PC .

12017 00 O 178524 ADR 000WS2X )

12020 20240102 ocTY 20240102 e o

12021 14570000 BTR 16 NOP

MAC e
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[ VIR T R Y

.8
v
TRY LIN SYS 3 . e e
] L TRI LIN SYS 3
Loco 12030 L L B
nic . USESe WORKING STORAGE 1,2
MI1C L PE e e e e e —e
nic )
e N L 1 -
; nic - 7 -
. 42030 30471604 IN2 B? FTR 4 S e e e S
12031 74 1 16213 LOD & TRI 3
12032 12213224 SEL BA 120 B4 . —— e 2
12633 14090000 FIR S NOP - .
12034 04310000 - cLPO S5 NOP ... SY$_3.1IC e e —— e —
12035 74 1 36214 LOD A TR} 2
12036 12213224 SEL B8A T20 P4 . e e — — . e
12937 16210000 FYR 17 NOP i
1204n 04510000 CLPO 51 NoOP -Sys 3 3¢ . _ .__. -
12041 37330451 TCT 33 CLPO 5% - 8ys 3 1¢C
12042 37032327 TCT 03 LOW 2P el e e o m ———— e o— e
12n43 370404359 TCT 04 CLP 0%1 $vsy Ic
12044 26742673 , LD! PD LD} PC . - —
1204% 00 0 17527 ADR coowS3X }
12046 20240002 ocY 20240002 . e e
12047 26750000 LDl PL NOP . ' '
12050 00000003 ... _ . . . 0CY S - et o r—ne o ——
12051 12130000 SEL AC NOP B .
" 42092 26720000 LDl PB NOP D e ear - —— e .
12653 77777400 ocrT 77777400
12054 56210530 AND BA \RC & . e et e e im ¢ e -
12058 13672441 SOL 67 ST! D& .
12058 54555433 . _ ... ... .....ChL LL CObL CC._
12057 30571471 v IN2 L7 BTR 6
12060 23170000 (0w 1f NoOP i v e e - e e o .
12063 37330451 TCI 33 CLPO 531 $ys 3 IC -
12062 37032327 TCY 03 LDW 2P , N .
12063 37040459 TCT 0¢ C(P 051 Syss3 IcC .
12064 24742673 e _ _.. . LD1 PD LOI PC
© 4206% 00 0 17527 ADR 0o0OWS3X
12066 20240102 oct 20240102 = e _
12067 14570000 BTR 16 NOP -
. MAC . - .- e e _ B
3-57



- P e

—— ——— -yt Aeve m it e W o memme .- e -

FORM T VECTORS

T FORM T VECTORS ~— Tt T
e e e el . Loco 12076 B
nic T VECT §YSs
e s = Mic USESINORKING STORAGE 2
CH PFeé
—— e e MYC - I
Mic . .
.. . nic . . e e om
12076 370%5160% ICT 05 FIR S8 IF ABS DATA, SKIP. ‘
© 12077 26712872 LD1 PA LD] P® SINGLE A UPPER B _ .
12500 00 0 17523 - ADR 000¥S1X
e _.12101 _p0 O 17000 ____ .  ADR 000T1XV e
12102 46233606 CPL BC StT 06
12103 70750420 . CPF PL CLPD 20 SOS. . - -
12104 23270000 LDw 2P NOP
—_— e, Loco 12111
: nic T veey svsa
e e e e et e e cee. .o WIC ) —— . —_—
“IC. :
‘42411 37051609 TCT 05 FIR 8 P aBS DAn. s
12112 26712872 LDI PA D] P8 .
12413 00 O . 17524 ADR 0nOWE2X -
12134 00 0 17040 ADR 000T2xY
. ..3241% 46233606 _ ... ...CPL BC STT Qo6 . _
12116 707%0620 CPF PL CLPO .20 809
12117 23270000 LDw 2P NOP e
L0co 12124
- . . ‘nic T _VECT SY$3 e
“ic
U Y .| (-
12124 37051609 'TCT 05  FR 8 “ 16~ 4B BATA, BRI
129125 26712672 LDI PA D] PB S
12126 00 0 17527 ADR 000NS3X
. 12127 00 0 17020 ADR 000T3XV ) e N
1213n 46233606 CPL BC STT 06 :
——.32131 70750420 _  _ . __ _ . ____.__CPFPL CLPO 20 _ sos__
12132 23270000 T LDM 2P NOP
—— —m e L. .. MaC e e - —
8
"t .
. e e e — — . S ——e - e e s e
. .
g = = i e+ e —— - - — e e e e ana
v L]
) - e - - -
. )
. R e e e SRS —
.. .
U - . I e e e e e o e e =
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ANA ANG SYSY

T T T T T T TTANATANG SYST )
) LoLv 12137
B - mice™ ~°7 T TUSES* WURKING STORAUE 1,3
e Rig Pr_3.4 '
e e e mrm—— e e ~R1¢
= ) . Kic
—Tomle TTTCT
1¢137 74 1 16212 LDy A ANA LOG
14140 12210504 : - SEL wA LRC ‘.' —"READ TONTROU WORD
1¢141 68720743 © S§S, /8 CLDOJ SHIFT RIGHT 4
1¢142 56424127 T T T AND VYT ADY BP USE LAST 2 6IVS FOR TRANSFEX
12143 1€0300y0 Fin 3 NOP SYS 1 OPERALE
1ci4e 36041602 o STT ve PTR 2 77TTTTTSYSTLTIU TRUE
12145 161%0000 FTw 18 A~OP SYS 1 HULD VNUE
1146 $6U4000U o T STT U4 T NOPTT TS YS T I TRUE”
12147 21872317  $Tw SP  LDw §P © SAvE RETURN, GO TO $YSg
12150 26742673~ TTTTTT T TTTTTTTLDTTPU L0 PT
- 14191 LoV Tudde ADw UOUSIN PS1
1¢€152 20240237 o 0CT 20240237 "~ TITU DATA ADN
121593 26752672 . : : LB1L PL DI PB
12158 VOUULOUUE ’ ’ ‘ oCr e 7T LO0F COUNT
1155 7777800y ocCi /77776000 MASK
1156 1213000y 7 T T T TS EUTAT T NPT REAU ANGLE PRUN [TUC
1€197 56212441 o ANu BA 5T} DA STOME WIGH 14 BITS
12160 ° 54355433 C0L tL e¢pLcC T T T
12161 J3us71474 TNg L7 oTn 3 P INISHEY NO« GO HACK
12162 04550000 ©OCLP USS NOP T T T T YES, GO YO YV VECT SYSYT
14363 36082317 ) ST1 03 LDw P SET HOLY FLAGSGU TO SYS1
To e N WAC
. - - . e m —
/’/ %\.('
— e — —— — \\Q’\
o \M
_——- R - - Q%Q
\3
S i N ‘\Q\
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Pt e m—ca e

L tem e . Epp—-

“ —m— -

f - —-

. ANA AnG_STS2

v e e e sie @

12172
1173
1412
14178
1¢176
12377
1200
1<¢2ut
14202
14203
$2204
12208
1c2vé
1207
1c210
1¢211
-1¢212
1¢213
1¢214
14215

_e21s

BRALS ANA ANU 5YS2
cemmr o o e e o © LocY 12172 .
LIy USES+ WURKING STURAGE 1,3
nic Pr 3,4 )
NIC
e njc
o ) — L) M
7¢ 1 16212 Lbu Ao aNa L0G
1240802 U TTTTTTT TTTTUGELEN CLRCRZ READ COGNTROL WOWD
66720703 _ $SL 78 LLu 03 SHIFT RIGHT 2
56424327 ANy DU ADF BF USE LasST 2 ¢l YRANSFEN
16030000 o FIn & NOP SYS 2 OPERATE
Soudgo02 TUTTTTTTRY N 04 FYR 2 5Y§ 2 1C YRuke
16150000 FTR 13 NOP SYS 2 WULD TKVE
Soudg00u TTTTT T TSI U wOP ¥vs 2 TC ThRuE
21372337 STw 3P LDw 3P . SAVE REIURN, GO TO dYS2
20742673 * b1 »0 WD PC
Vv 70340 . ADn VOUSIN PS2
20240291 vei 20240231 17U DATA” ADURESS
26752672 . __ADy P \Di_PB - ) :
VOLOYUULS ocI Ve LOOP COUNT
77770000 — gci /1776000 MASK
12130000 SEL AC  NOP READ ANGLES FROW J 1V
bb¢12441 __ANu ©A >T] DA STOKE MiGH_14 811S
54555443 coLLL oL cc
40571474 e __JINE L7 ®IK 3 FINISHED NO, GO0 BacCK
V4>6000v CLPT 056 NOP YES, 60 TO 1 VECT SV82
s6ud2317 STT us LDw 3P SET HOLD FLAG, LO Ty SYS2
HAL

-~

3-60



_ANA ANO_ §YS3

nT TTTTTTm T ST T UTYYST  TTANATKNG SVSS
. L Logy 12225
' ’ Tl Tale USESs WURKTNG STORAUE 1,3
. . MIC Ph 3,4
- - HIC
X ) ) __ Al
nlc”
1¢22% 74 1 10212 LDU A ANA LOG
1¢228 12210703 T T OSEL oA T w8y T Rnu‘comm TIU
1¢227 Sb64caly? B AND U8 ADF gP ) USE LASI 2 Bl1S FOR_TRANSFER
1¢280  joud00UVT T ’ FYn"S O™ SYS J 0PERATE
12231 360410602 STT vs PTR 2 SYS 3 IC TRUE
1232 1612000 Wl 38 WOP T T SYS T3 HULTTTHUR
1¢233  $6U400WY . ST1 ve  wOP 5YS 3 IC TRuk
1¢254 21372317 o $Tw SP T LDW TP SAVE RETURN 540 TD bvu
g 1¢23% 26742673 : LDI PD  LDJ PC {
1¢236 00 ¥ 20348 7 T T ADW GOOSTN PSS
1¢237  20¢sy2d vC1 €0240223 11U DATA ADUKESY
1¢240  26/92672 TTWDL LT LD Pl }
1e241 UOUUYOYS ’ oct ° LOOP COUNT -
1¢242 77776000 - . oCi 77776000 nASK
1¢243 12130000 SEL AL nNOF HREAD ANULES FKOM [l
127494 562128410 "—“"""‘““""""'”KNU“UI“STT“UT““""“'SYURE“FTGH‘I1"§l
1¢245 54555433 CDL LL DL CC
12246 JuH71474 TNg L7 uTh 6% ~ 7 T FINISHED T TTNOIRO BKRCK
1¢247 y43790uu ELP U5/ wOv YES, GO TU fVECH SYa3
14250 $60L32317 © §TT 93 LDw ;v—""""-'ser "HOLD "FLAG:™ G0 "TUSYST
NAL

Rt -
- - ?
= \%
e e e e “Q’\
SR
e T
' ., Q’ 5 .
- kS
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ANa LIN 8YSYL

R

- 1T ANA LINTSVSY .
L0CO0 12297 . o -
; nic USES> VORKING STORAGE 1,2
! . _Wic e _ . PF 3.4 e,
nic :
- . e ens nic
nic :
12287 74 1 16282 LDD A ANA LOG __llu_cnp ADR L
12260 12210%04 SEL BA LRC ¢
12261 66720703 } $SL 78 CLD o3 — e e e e e e
12262 56624127 AND DB ADF gP
12263 16030000 _  __ ____ _ . FIR 3  NOP__ .
12266 36040447 STT 04 CLPO 47 Svys ¢ 1C
1226% 14430000 FTR 35 NOP CSysg MoLO__ S .
12266 3604p4e? STT p4 CLPOD 47 sys 3 IC .
122¢7 37310447 YCT 31 CLPO a7 . 8ys 1 1C e e )
12270 37032327 TCY 03 LDW 2P . :
12271 37040447 e _ _ TCT 04 CLPO 47 _____ _SYS g 1IC
12272 26742673 LBl PD LOI PC :
12273 00 0 17921 A ADR 000¥S3X LIv WORKING ¢ -
12274 20240219 ocrY 20240218 11V DAYA ADR j N
12278 26750000, LD} PL NoOP e B
42276 0NONBOOS ocr 3 LOOP COUNY
12277 26720000 _ _ __ eiee e hDI PB_NOP
1230n 77776000 oct 77774000 LTY L
42301 12133621 . SEL AC AND @4 . _ R eomin e+ m
42302 05001387 LRC 0 SOL 67 SCALE aNALO0G LiNEAW
12303 24415435 ST DA CDL LL . . e e i e e+ e
42304 54333057 €bL CC TNZ LY
1230% 14730000 _ .. BTR & NOP
12306 26740000 LDI PD " NOP
12307 00 0 17%2 --ADR 000WSYX _ e
12310 76 2 16170 Lo 8 Icw g CONTROL WORD { -
12314 05138832 LRC 11 SSL 3R SMIFT LEFY 8¢ .
12332 30241603 TNZ B4 FTR 3 - : »
12333 26730000 . . . ... __ LDl PL NoOP_ - -
12314 00 0 16030 ADR 0o0lSCiXy $CALE CONST 3§ aDR
1231% 16020000 FIR 2 NoP e e ——
12316 267%0000 LDl PL NOP
123317 00 0 16033 A ADR 0001SCLX2
12320 27432752 LDx DC LDM LB
12321 76542443 — NCS 12 ST DA .
12322 44550000 ClL LL NoP
12323 274327852 . . Lhn DC LDM \B_ .
12326 76542443 MCS 12 STI DA
12328 44550000 = . CGIL AL NOP
12326 274327582 LDM DC LDM (B
12327 76542443 MCS_12 __SYI_DA
12330 23170000 LOW 1P NOP
12331 37040447 _ . ... ..TcT 08 CLPO 47 ___ _SYS % }C .
12332 37310447 TCT 31 CLPO 47 Svys ¢ IC
12333 23270000 - Low 2P NOP . . .. ——

RAC
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ANA LIN 8YS2

TrL ANA LIN 8Y82
L0COo 12342 ) ’ . I — .
nic USES> WORKIND STORAGE 1.2
sic - B T T
nic ) :
. S . | | - ——
: . HNiC f .
12342 74 % 16282 LDD & ANA LOG e e e o e e e e 4
12343 12210502 SEL BA LRC 2 ’
42344 66720703 SSL 70 CLD o3 . e e e e -
12345 56424127 . AND DB ADF B8P
12346 36030009 e e i i aeeens FIR 3 NOP e e -
12347 36040450 STT 04 CLP 0%0
12350 16430000 FYR 35  WNOP - e e . — .
12351 36040450 SYT pe CLP 0%0 .
12352 37320450 - TCY 32 CLPO S0 8Y$ 2 1C . e ..
12353 37032327 ) TCT 03 LD¥ 2°F .
12354 37040450 . —_ . .- TCY o4 CuP 0%0.. ____. __Sv$2 1C s imeam o
J 12355 26742673 LD! PD LO} PC : ’
: 12356 00 N 17524 ADR 0o0NS2X .. .- e e sn
12357 20240212 ocr 20240212
12360 267350000 LD1 PL  wNOP - Tt v———
12361 00000003 ) ocT 3
12362 26720000... ... .. __.._....—.. . LDl PB__NOP ..
12363 77776000 ocr 7777660 .
12364 1713%62¢ N SEL AC AND BA . el e e -
1236% 05001367 LRC 0 SDL 67 SCALE ANALOG LINEAR
12366 24415438 $T1 DA CDL LL e e e
12367 54333097 ChL €C TNZ LY
12370 16710000 . __ .. _.._ ...__ BYR 6 _NOP ___ —
12371 26740000 . LDl PD NOP
12372 0p 0 27324 ADR 0ooNS2X e e T
. 42373 14 2 16470 LbD 8 lcw .
12374 05126832 LRC 10 SsiL 30 e -
1237% 30241603 INZ B8 FTR 3
12376 26750000 . e e e . ALDL Py __NOP
12377 00 0 16036 ADR " 000lsc2xg
:42400 16020000 . FYR 2 NoOP et e e e —_ —_——— — -
12401 26750000 LD] PL NOP
12402 00 0 16041 ADR oooiscex2 _ _ ___ __ . — e e .
12403 27432782 LDM DC LOM LB ,
42404 7654264% _ _ . _ ... HCS 12 _STYI DA —
1240% 44550000 - - ’ ) CIL LL NOP :
$2408 27432782 Lbn pC DM LB _ _ ___. - e e
12407 76542441 MCS 12 ST! DA
1241n 44550000 CIL LL NOP . e ——— . — e e N
12411 27432752 . LOM DC LDM LB
. 12412 76542443 - _MCS 12__ST! DA
12413 23170000 LDw 1P NOP
42414 370404850 TCT 04 CLP 030 8Y82 V€ e e e -
1241% 37320450 TCT 32 CLPO %0 sys 2 1€ i
124186 23270000 LDw 2P  NOP U, e e eren m
) MAC
/" .
. R _ e e e e e e e e+ -
. _ —— e — e e et e e et e e v e —— S
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ANA LIN SYS 3

12423
12426
12427
12430
12431
12432
12433
12434
12435
12436
12437
124410
12441
12442
12443
12464
1244%
§244¢
12447
12450
12454
12452
12453
12454
12455
12454
12457
12460
12461
12462
12463
12464
1246%
124686
12467
12470
12474
12472
12473
12474
12475
12476
12477
12500

74 1 16212
12210703

86424127

16030000

36040454 R . ~
16430000

36040453

37330453

37032327

37040459

24742673 i

on 0 17827
20240207

26730000

00000003

26720000 :
77776000 .
173135623

03001367

244315455

54333057

14710000

26740000 L
o0 0 17527

74 2 - 18170
5116632
30241603
26750000

on o 16044
16020000
26750000

00 O 16047
27432782
76542441

443%0000 . . .. ...

27432782
76542441
44550000
27432752
76542442
23170000
37040451
37330454 o0
23270000

LT T

Loco
MicC
nic
Mic
nic
Nic
LDD &

SEL BA’

AND DB
FIR 3

$TY 04
FIR 35
STY o4
TCY 33
TCY 03
TCT o+
LD} PD
ADR
ocT

LDl PL

ocY
L01 P8
ocr
SEL aC
LRC 0
STI DA
chL cC
8YR 6
L1 PD
4DR
LoD 8
LRC 9
tNZ B4
LDl PL
ADR
FTIR 2
LDl PL
ADR
LDM DC
HCS 32

clL Lt

LDw DC
uCs 12
eIt LL
LDM DC
MES 12
LON 1P
TCT 04
Tcr 33
LDw 2P

. MAC

c e e R P case .

TANA LIN'SYS 3T
12428

USESe WORKING STORAGE 1,27
. F 3,4 _

ANA L0G

CLD 03
AOF 8P
NOP

CLP 051

NOP*
‘sys 3 ic T
. 8ys3 te

CLPO 53
LDw 2P
CLP 051
L0l PC

CLP 031 e e e

A

000MS3X
20240207
NOP

3 )
NOP ,
77776000 _

AND BA
SOL &7
CcoL L
TNE L?
NOP
NOP

SCALE ANALDO LINEAR -

000NS3IX

1w

SsL; 38
FYR 3

NoP
co0lsSc3xy

NOP
NOP

0001SC3IX2
LOM LB

STl Oa
NoP

LON B

SYI OA _ -

NOP
[

ST] Da
NOP

CLP 051
CLPO 81

. NOP
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F T A

- \ .
DlG aNo SYSL e . et e e e e et e 2+ emn e e - s e am om
T Dia ANG SYSY v
e e et ... LOCO 12507 . e R S,
) nic USESe WORKING STORAGE 1,3 .
R e ... ntc . e PF & _ ... o——— e
. . , . MIC 3 T ’
12807 0703864y . CLD 3. _ AND DA . .MASK BITS 22423
12510 76 2 16243 _Lbp B DoP 24 ~ "OEY DDP 24 COM WORD )
12511 05046638 o LRC 4 SSL 34 . .- SHIFT & LEFYT & e
12812 24710000 . ST1 PA  NOP . SAVE DI1@ ANG SEL CODE
12513 00000000 .. DASCY: . oct 0 ‘ ¢ e . e
12514 55121222 : ADL AB SEL 8@ ADD INCR TO .cOM WORD, SEL -
12515 07015624 . _ _ .. - _ . _.__.__ CLD 1 AND BD . _ . masx SyS1 _I1C O1v__ .
125316 30413604 TNZ DL STT Bde - IF SYSy 1C» SET PFé»Y
12517 21372317 STw 3P LDw 3P SAVE BRANCH, GET BRANCH L .
1252n 74 1 12%313 ' LDD A  Dascy ‘LOAD A wITH DIG ANG SEL CONE
12521 Nn707%543 ' : CLD 7  ADL Da " COMPUTE INCR RFL TO 400 .
12522 74 2 16219 ) LbD 8 DOP 24 GET DDP 24 COM WORD
12523 55122671 e .. ADL AB LDI PaA _. . ADD INCR, LOAD A_WITW ANG ARDR _____ ___ _ ___  _
12524 o0 0 70332 : . ADR 000SIN PSS
12525 05060000 . LRC & NOP INITIALIZE LOOP COUNY
12526 31272322413 . SEL .CP ST] acC INPUT TR1G FUNCT, STORE
12527 54664422 = - ChL NN CiL B8O NECR N, INCR O '
12530 30621479 TNZ N2 BTR 2 . IF COUNT NOTt»0, GO AGAIN "
12531 04550000 __.___ .. _ .. __ CLPOSS NOP__ ... ____._ _GD T .VECT S¥YSL e e e o e
T MAC
- . e et e e . -
3-65 SR : - .
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DIC aNG 8YS2 . _ . . . e

T DIG ANG SYS82 .
Loco 125%2 . S i .
MiC USES+ WORKING STORAGE 3,3 i

e L . ..PF &

. ) nic e e e e s+ e
12552 07033641 o e cmme.. ... CLD 3 AND DA
12553 74 2 16213 LOD 8 DOP 24
12554 05046631 LRC & SSL 34 . R

12558 24710000 : ST] PA NOP
12556 00000000 . bASC2 oct 0 o S o .
125%7 55121222 ) - ADL AB SEL 6B INPUY DG CONTROL WORD
12%6n 0702%828 __ . _._ .. ©C.D2 _ANDBD __ _____ Svs2 lcm
12569 30413604 T TNZ DL STT 04 YES, SET PFé
12562 21372337 $Tw 3P LNVW 3P SAVE RETURN, GO Y0 SVS2
12563 74 1 12356 L0D o DascC2 . : .
12%64 07075841 - CLD 7 ADL Da
- 12%6% 74 2 1621% ' LOD B DOP 24 . )
\ 42568 95122873 . . ___ . ADL aB LD} PA _ - _
© 42567 00 O 70340 . ADR 000SIN PS2 .
12%7n  0%06000N ) LRC & NOP :

- - Cinmmr c 4 4 e e e GG e A e . o b PR

12571 173224313 SEL CB ST ac " INPUT TRIG FNCYS T
12577 54664422 COL NN CIL 88 . e e e
12873 30623475 : tNE N2 BTR 2
12874 04560000 _  _ __ __CLP 056 NOP__ 60 _T_VECY 8Y82
MAC
\__/ PO e e e b et e e e e
u' ‘.
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LRI SR SRV IR

j
!

DI ANG SY$3

| L S A S G Mtem—a e ¢ (10 B WM . Sh i ) 1 e .

S L YV

TTL DI0 ANG SYSS
. L0co 12618 ‘ e e e o
nic USESe WORKING STORAGE 4,3
- . uie — . .. PF_8& —_ —— e e _
nic
12613 07035641 L. —— e . CLD 3 _ _AND DA __
12636 74 2 18218 LDD & DDP. 2¢
12617 05046633 . LRC 4 SSL 3a ; . S ; i
12620 24710000 : STL PA NOP
12621 00000000 DASC3 ocr 0 e
12622 883121222 4DL AB SEL BB INPUT DIG CONTROL uoan
12623 07045624 . CLO &4 AnD 8D . . ___ SYS3 jem_ —
12624 30413604 TNZ D1 STT oa YES, SEY PF&
1262% 213723317 STw 3P LDW . SAVE RETURN, @0 Y0 S\'SS e e v s mm -
12628 74 1 12621 LOD A mscs :
‘12627 07075%43 CLD 7 ADL Da e e e e e e
12630 74 7 16215 . Loo 8 DoP 24
12631 55122671 e e e . ADL-AB LD} Pa e - —
12632 00 0 70346 _ ADR 000SIn P8I
12633 0%060000 LRC 6 NOP e+ e o e e o -
12634 12322413 SEL CB ST1 aC Iuvut TRI0 rncn .
12635 54664422 - ChL NN CIL 89 e e etme e em .
12636 30621478 . + INE N2 BTR 2 .
12637 04370000 . ... . . _. . ... .. gk: 057 NoP_.. -.-__--Jo 7_VvECY 8YS&3 ———— e
. . .). . e ] e e v e s o =+ emim — e
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e e ot e ———— ¢ S o o 1+ ¢ o e 4 e s m o

i s i i

TTL DIG LIN SYS8}%
— - L0co 12660 ) . o )
MjC USESe WORKING STORAGE 1,2
L ——— nic 4] 30 e -
Hic
. 1266D__ 070356863 S._. _CLD 3 aAND DA _ _MaSK BITS 22 -23. INTQ,A _
T 12661 74 2 16218 : LDD 8 DOP 24 "GEY DDP 24 COM WORD
_ 12662 05046638 LRC ¢ SSL 3 SHIFY 4 LEFY & o e
12663 95211223 ADL BA SEL Ba ADh INCR TO cOm WORD, SEL
. 12664 0701856264 _ CLD 1 anD 80 MASK SYS1 IC BT
12668 30410647 TNZ D1 CLP 0e7 IF SYS1 I1C, GO TO 1C ROUT
——A12866 .37310441_________ e _—._. TCT 31 CLP Oe? __ __ _ _1F_SSwie 60_TO 1C ROQUT I
: 12667 37032327 TCT 03 LDw 2P TIF IN HOLD, RRANCH TO ST,
12670 37040447 TCT 04 CLP 047 IF PFé>1, GO TO 1C ROVY
12671 09066672 LRC 6 SSL I8 SHIFT B RIGNT & °
A 12672 0701%628 _ CLD 1 AND BD MASK BIT 23
12673 30411607 IN2 D1. FTR 7 IF INCR DATA, BRANCH
...12674 " 2672642y _. .. Lp1 PB CIL A . _L0AD YiXU IN B, 1]U_DATA ADDR IN A
12675 00 0 17000 ADR 0007110
12676 030636093 LRC 6 STT 0% SEY LOOP COUNT.PFS»3
12677 12312423 SEL CA ST] 8C . INPUT, STORE DaTa, BUMP STYORE ADDR
12700 44115486 CIL AA CDL NN INCR COM WORN, DECR COUNT
12701 30621478 ° TNZ N2 BTR 2 IF COUNT NOT»>0, BRANCH
12702 23170000 P —_ LDw 3P nNDP _RETURN TO SYS1
12703 D7025%4% CLD 2 ADL DA T'1lu DATA ADDR IN A
B 12704 26720303 LDl PB LRC 3 LOAD WSIX IN B, SET LOOP COUNT
1270% 00 0 17%2% ADR 000NS1X
12706 12312423 SEL CA ST] BC INPUT, STORE DATA, 8UMP STORE ADODR
12707 55419466 ADL DA CDL NN - ADD 2 TO COM WORD, DECR COUNT ;
- . 32710 30n62147%_ _ . _INE N2 BTR 2 __IF COUNT NOT>0, BRANCH o
12731 23170000 LD: 1P NOP - RETURN TO SYS1
A .
” -
" .
7Y ——. - - POt - -—‘- - - ————a . ——— i —
. ’ . .
. —_—— I - - e i e et e+ e e -
. e e
[ ]
. - e e e e e+ [
] . .
..—-"—-‘—“—' e —— G A Y —— S—— -— - - o —— e ——— —— — . - -
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[

L S
pic LIN SYS2 . . . e e e e e e e e+ e e
" b1e LIN §¥82
. Loco 12732 . .. e e = i e I, -
nic USESe WORKING STORAGE 1,2
nic R P e e e s e
: - Kic
. 12732 07035644 v eet e e CLD 3 _AND DA
42733 74 2 16219 LDD B DDP 24
12734 05046633 LRC &  SSL 3A . . e s et e e 1 e
12735 55211224 ADL BA SEL BA INPUY DIG CONTROL WORD
12736 07025624 CLD 2 anD 8D .- S S OO
12737 30410450 TNZ DL CLP 050 IF sys2 1¢, 60 IC ROUT
1274n  373204%0 . - TCT 32 CLPO S0 ..___ ._ JF SSw2, G0_T0 lC.ROUTE
12741 37032327 TCT 03 LDw* 2P IF WOLD, GO YO S.1.
12742 37040450 TCT 04 CLP 050 _IF PFesg. G0 IC ROUT___ I
12743 05066672 LRC 6 SSL 78 : _ '
© 12744 07095624 ~CLD 3 AND 6D ' e e e e e e
12748  3N411607 INZ2 D1 FTR 7 If  INCR DATA, BRANCH .
12744 26724431 . . _ LOI P8 CIL AA . ... : :
12747 00 D 347030 ADR . 000T2XV
12750 05083605 LRC 6 SYT 08 SET ABSOLUTE DaTa FLAQ _ L
127%1 12312423 ° SEL CA ST] BC INPUT DATa, REPLACE T VECTORS
12792 44115466 CIL AR CDL NN . e e e e e e :
12753 3ns21478 TNZ N2 BYR 2
127%4 23170000 . .. . . LDw sP  NOP _ . -
12758 07075544 CLD 2 ADL DA
12756 26720503 L0I-P8 (RC ¥ S
12787 00 0 17924 ADR onoNS2X . .
12760 12312423 SEL Cao ST] 8C INPUY DATA, REPLACE MORKING INCR R .
12761 %5415466 “ADL DA CDL NW . _
12762 30621478 . _ e e e _TNZ N2 BTIR 2
12763 23170000 LON 4P NOP
. HAC . . _ e e . e
I - - —— - — - -
: , . 3-89 .
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¢ [
¢ __.plo LIN 8YS3 e e e e TR
Y0 Dis TN sVEY
C LOCO _ 13004 . N o .
Nic USES~ WORKING STORAGE 1,2
) _ _wc__ . PF_ 3,4 .
- 3 703564 oib.s
Coe— 130040703 ) _3__ AND Da
: 130085 76 2 16219 LDD B DDP 2¢ ] i
( _... 13006 05066631 ___WC & SSL 4 _ . L . _
. 13007 5%21122% ADL BA SEL B84 INRUT DIG CONTROL WORD
13010 07045624 — —..CLD & AND BD L B S
( 13014 3ne10453 TNZ D1 CLP 0S5 If SY$S3 1€, 60 1€ ROUT
. ——13012 37330454 JCT_33_CLP 0%) __ _ IF _SSW3e GO 1€ ROUY —
. 13043 37032327 TCT 03 LOW 2P IF MOLDs, GO YO0 S.1I.
¢ .'31301e¢ 37040483 - .._.. TCT o4 CLP 0%% If_PFasy, GO IC ROUY____ - .
. 13018 05066672 LRC 6 SsL 78 ’
\_ . ...13016 07015624 __ ' CLD 1 AND gD e e
( 13017 3n411607 : IN2 DL FIR 7 _IF INCR DATA, MRANCH
. 1302n 26724433 L0l PB_CIL aAM __ __
13621 00 0 17020 +  ADR 000T3xXU )
¢ _ ... 318022 o0%06380% __  _ . . LRC & STT o9 SET ABSOLUTE DaTa FLAQ
13023 32312423 ' SEL CA ST} 8C INPUY DATA, REPLACE T VECTORS
Y . 33024 44118466 . CIL AA CDL NN R S S
‘43028 30621478 TNE N2 BTR 2
. 13026 23170000 LOW _1P_ NOP
T . 13027 07025544 CLD 2 ADL Da
.. 13030 26720%03 e e LDl PB LRC 3 e e e e e
1303: 00 0 17827 ADR onowsS3IX '
.13032 12312423 I SEL CA STI 8C __INPUT DATA, REPLACE WORKING INCR
13033 55415466 ADL' DA CDL NN
233034 30621473 ___INZ.N2 BTR 2_
13035 23170000 LON 1P " NOP
Do et . e MAC e e e ey o —_— e e
i
( ——. e e et s e e
(
{
(
[} 3
[} "
»
. a
( [
. ———— e - _ .-
N )
( 4 — - - - e o e _— e e
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Sin aNG 5YS31

13056
13057
13060
13063
13062
13063
13064
13065
13066
13067
13070
13074
13072
13073
13074
. 13078
©43076
13077
13300
13103
13302
13103
13404
13308
13108
© 13307
13140
13114
- 13112
13113
13114
13318
3131136
13117
13120
313121
13122
13123
13124
134128
13126
13127
13130
13434
13132
13133
13134
13138

rrrm e m e, fris e——— ——— ———— e a-

m ————— —— - ——— -

" e m— ¢ ——

- —— e m———

PRPOI R L T T

3-71

P

™ SIN ANG SYS1
e Loco 13096
nic . USESe WORKING STORAGE 4,3
nic e e -
Mic
e e e st mreeme = ”’c e e . ——
26732678 : LDl PC LDI PL ! . :
20240202 oct 20240202 11U DAYTA ADDARESS
00 0 17942 ADR 000PHY :
123130000 SEL AC NOP PROCESS DPM} & _ . _ .
37310447 TEY 31 CLP 047 sys ¢ ¢
26733224 .. . ___._._..._..LDLPC TROAS . ____. . - . .._._.
00100000 ' oct 100000 OUARD BAND consranv
63334433 cCL ¢ CiL cC e e e e e
55135713 ADL AC XOR AC
3n341604 N2 CS FTR 06 DPHL 4 NEAR 28RO _ _ .
6331441y - CCL AA CIL Aa :
0%0313687 LRC 03 SnL 6Y . __ .. 30 DEG/SEC MaX_
27545543 LON LD apL Da .
25540000 STH LA NOP - e et
26733213 LDl PC SEL AC PROCESS DTHETA § .
20240201 ocy 20240201 . .. e e e e aam
26733244 LDl PC T30 AS -
003100000 .. .. ...° ... . . OCY 100000 ... -
63334438 : ¢CL CC. CIL CC
55335713 ADL AC  XOR AC . - -
30343603 INE CS FTR 03 DYHETA 1 NEAR RERQ
05031367 LRC 05 SDL 67 10 DEQ/SEC MaX
54552754 «+COL LL LOM LD
55412983 e ez L ADL DA ST LA
7¢. 1 17342 LD A PH & FORN DPSI 3
05074367 LRC 07 SOL 67 e e e e e e
7¢ 4 17540 L0 D PS8 :
55410000 ADL DA NoP L e e e
75 1 17%40 STD A PS 1
70730400 T e e e CPF _PL. CLP_00 n,anuixuﬁ,
7% 1 70332 STD 4 SINPS I
74 1 17540 tboa PS8 N
70750403 CPF PL  CLP 018 c0S ROUYTINE
75 1 70333 . STD a CoOS PS1 e e e e e
74 4 17%48 ) LOD A4 Wi '
707%0400 . . ___ .. _._.____CPFPL CLP. OO ________ SIN RQUYINE
75 3. 70334 STD &4 . SIN ™M)
76 1 1794y LD A TH 1
70750401 CPF PL  CLP 01 cos aoutlue
751 70339 STD A4 - COS THL .. e e e e s
74 1 17842 LbD A PR
70750400 . .. . __..CPF PL._GLP. 0O ... . nununns
7% 1 703368 : . STD o SIN PM1
74 1 17942 LoD A PH g :
70750401 : CPF PL CLP 0% cos aoutlue
7% 3 70337 . . STD o4 COS PMY - ——
21372317 , STW 3P DM 3P
.04550000“-.1m__un..-_-um_4__-,.cL:.o55 NOP . .. _ __.-.~-oo"1mxecf SYSL
o Ma



SIM aANG SYS2?

TR TSI aNG sYE2 T

e Loco 13142 . e e
. NiC USESe WORKING STORAQGE (.S
: - uic e e e e e e e e e
. nic -
B ] | - :
13142 26732673 : : L0t PC  LOI PL O
13143 2024020% . . ocr 2n24020% . . e
13144 00 0 17943 . ADR 000PN2 . S
1344% 12130000 SEL AC NoP PROCESS DPMY @ _ ...
13446 37320450 . ‘ TcY 32 CLP.OSO sSvys 2 1C
13147 26733214 . __ . ._.__. .. LOLPC _TR0TaS. _ ___ . __. .__. - —_—
13150 00300000 ocY 100000 GUARD PAND CONSTANY
13453 63334433 . . . CCL ¢C CiL ¢¢C et e et it s ————— e ——
: 13452 55135713 . ADL AC XOR aC :
i ) 133153 303436064 . . ’ IN2 CS FTR o4 DPN] 2 NEAR PERO =
- 133%6 63114433 CCL AA CIL aa .
1335% 08034367 _ . _..__ . _. LRC 03 sSnL er _____ 10_DEG/SEC_MaX o
13156 27545543 . LOM LD ADL Da ,
13487 25510000 i . SYN LA NOP e
13160 26731213 : e LDl .PC SEL aC PROCESS DTHEYA 2
313361 20240204 ) . ocr 20240204 . T
13162 28733214 . : LD! PC T30 as ) . )
133483 00100000 | _ ... . ... oCY . 100000 . : .
13164 63334433 . _ cCL ¢C CIiL cc _ )
13468 55138743 .. .. . ADL aC XOR ac = = e e .
131468 30341604 N2 ¢S FTR 04 DYHETA 2 NEAR BERO |
13167 63114411 - . CCL AL CIL AA . e — . -
- 43470 05031367 LRC 03 SnL 67 . 10 DEG/SEC MaX
1337y 54882784 _ . __.C6DL LL Lom LD »
13172 554128514 . ADL DA STM LA ) )
13173 78 1 17548 o LbD A Pu 2 . T
13174 05071367 LRC 7 SODL 67 :
1317% 74 & 1754y - LDD D PS 2 e e e e e
43176 55410000 ADL DA NOP )
13177 7% 1 s7%43 _ . ..__.S'WDa PS 2
13200 - 70750400 S CPF PL  CLP 00
13201 75 14 70340 o ) $TD &4 SINPS2 e
. 13202 74 1 173543 LoD A Ps 2 )
13203 7075040% - - . ’ CPF PL CLP 0% el ' : U
13204 75 1 70341 STD 4 COS PS 2 .
13208 74 4 478448 L ADD & TH e
13206 70750400 CPF PL CLP 00 . k -
13207 Y5 s 70342 __  SYD A SINTH2 —
13210 74 3 17944 LbD A  TH 2 . . .
13211 707%0401 L CPF PL CLP 08 S : ——
13212 7% 1 70343 . STD A CoOS TN2
13213 74y 17%48 . ___LDD . A__ Pu 2
13284 70750400 . CPF PL CLP 0O
13215 7% 31 Jp3ee _STD A _ SN PN2
13216 74 1 17543 LDD 4o PN 2
\ 33217 70750401 e o CPF PL CLP 01 I e e e
N 13220 7% % 70343 SYD 4 COS PH2
’ 13221 2337207 .. ._ STH 3P LDW 3P
13222 04560000 CLP 056 NOP GO T VECT SYS2
. i MAC . . :

— c- e e s - e e - — —

-G o

e - . P e e = e .

‘ PU 3-12.




SIM ANG SYS3

13227
1323n
13231
13232
13233
13234
13238
13236
13237
132410
13241
13242
13243
13244
13245
13246
13247
13250
132%1
132%2
13253
13254
13258
13256
13257
13260
132614
13262
13263
13264
13265
13266
13267
13270
13271
13272
13273
13274

13275 .

13276
13277

13300 .

13301
13302
13303
13304
133038
13306

26732673
20240202

00 0 175%0
12130000
37330454
24733214 .
003100000 '
63334433
55135743
30341604
631144113
05033387
27545541
25510000
26731213
20240201
24733214
00100000 .
63334433
88135743
30341603
05031367
54552754

74 3 17550
n%074367
764 4° 17%46
55410000
1% 3 173546

70750400 e

7% 1 70346
74 3 17546
70750402

7% 1 70347
74 1 17547

70750400 e

7% 1 70350
74 1 17547
70750401

5 1 70351
74 1 17550
70750400 ._._ . ..
75 1 70352
74 17550
70750401

75 1 - 70353
21372347

. 04570000 ... .. .. _._..

554125591 ﬂ_h@;mm.

T
LOCO
nic

SiM ANG
13227

NiC .

nic

. M1C

Lht
oct
4DR
SEL
TCY
Lol
oct
ccL
ADL
NZ
ccL
LRC,
LOM
STH
Lol
ocY
LDI
ocr
ccL
ADL
™2
LRC
coL

. ADL

Lbo
LRC
Lpo
ADL
S0

... CPF

STD
LDD
CPF
STD
L0o

. CPF

§$TD
LDD

STD
L0D

“HAC

PC LDI PL

20240202

000PH3
AC NOP .
33 CLP 0S4
T20 4S
100000
cc CiL cc
AC  XOR-AC
CS FYR 04
AA CIL aAA

03 ShL &7

ADL DA
LA NOP
PC SFL aAC
20240201
T20 AS
100000 .
CiL cc
AC  XOR aC
CS FTR 0%
03 SbL 67
LOM LD
DA STM LA

[171]

"7 USESeWORKING STORAGE 1.3

PROCESS DPKHI3
Svys 3 1C

~ TGUARD BAND CONSTANT

DPHL 3 NEAR 2ERD
... 30 DBO/SEC_MaX

*  PROCESS DTHEYA §

DYHETA 3 NEAR 26RO
10 DEG/SEC MaX _

PL .CLP 00 __
A

A TH 3
PL CLP 02
A

‘ .
PL _CLP 00O
A

A PH 3

PL CLP 01

4~ COS PH3
3P LDW 1P

057 NOP _

3-13
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' _ T BN [N §VEL
e iemme e e ... kOCO 33313 - — .
) , nic . USESIWORKING STORXGE T~~~ — T T~
. RO .} | -SSR e VEMP STORAGE 0-10 OCTAL
. nic PF 6 T T
. e : LT . NOTEtWORKING STORAGE AND PF ARE
. 7 uic - 7 STORED IN TEMP FOR EX{Y YO
e . MXC _. . Rot g —_—
Mic
- . EE - Mic . - et e e e st i e et c—————— e e = ot @ o+ e e e e e
. nic ' '
13313 26712672 __ . ___ . _______..__.. LD} PA LD} PB___
13314 00000170 ° . ocT . 10
1331% 00 0 17700 el ADR oo0veEMP . R
13316 05100000 LRC & NOP )
\\/ 13317 26132623 . ) L0I AC ST} 8C WORKING YO TgWP =
13320 54660000 COL NN NOP .
13324 3067147% 0 __ ... _._.INEZNY BYRQ _
13322 77612421 TCFS 6A SY] Ba PF T0 TEMP
. 13323 26720000 _ . LDl PB  NOP e
13324 20240200 . . ocr 20240200 - 11V ADR
1332% 12122674 . SEL A8 LO1I 0D e e
13324 74460000 . . ocr 74460000 HALF MAX CONST ) :
13327 58413606 ______ _____ADL DA STT 06 .
13330 26733214 . LDI.PC T30 AS :
13339 onitpood .. . ocT 100000 ... BUARD RAND CONSTANY = -
13332 . 63334433 : : coL cC CIL ce _ . : ‘ .
13333 55135713 . ADL AC  XOR aC . ) e e e e e
13334 30345711 . - TNZ CS  XOR AA IF VEL NEAR ZERO ST
13335 05033367 _ _LRC 03 SDL 67 220 _FPS MAX :
13336 26732431 LDl PC STI CA
13337 00 0 17821 ] ’ ADR 000MSEX T
13340 24302530 ‘$T!1 cO STM CO ) ; oo
133644 5433%433 . . ) cbL.CC CbL C¢ o i ) . -
13342 70750408 CPF PL CLP 008 “ROT 3 i
. 13343 18150000 _ - FYR 13 NOP __ )
13344 Y4 % 17004 L00 a Te2U j B
13345 74 2 17008 L Ltooe  TeRL —_—
13346 72124433 CPS AB CIL CC™
13347 30146311 L INZ AS CcL a4 . . . I
- 13350 301716310 : INZ2 A? FTR 08 :
13381 26715312 _ _LDI_PA__ADL AB
13352 00300000 : ] oct 300000 LINIT aLT YO 24 ¢ T,
13353 30242605 . _ ' IN2 BS FYROS __
133%4 44332732 CIL ¢C Lbn cB
13355 32242%3%0 . T30 BS SYM CO _ .
133%6 63027202 . CCL 0B CPS @B ; )
13357 75 0_ 70336 .STD_0__ SIN_PHL : >
13360 7% 2 70337 STD B COS PMy
13361 26712672 . __.LDI PA LD} PR ___
13362 00000170 , ocr 170 . . ]
) 13363 00 0 417700 . o ADR 0NOYENP . e
N 13364 05100000 N LRC 8 NOP . :
.43365 26232413 . _ .. Lb1 BC STI_ aAC
13366 54660000 . CDL NN NoOP ) -
13367 30687428 . . TNZ N BYR 2 . ... —- e e

L W
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' 3
[
SIn LIN SYSy - - et et e o e e mermamn

13370 27230263 LDe BC CTS 6C
13371 23170000 . S u‘i: 1P NOP PR 131 —— -
. " .

|
- .
v
¢
- - - v emimna - e v o — e < om. -~
i -
. ;
. i ———— - — - -
.
. - L4 - - = - -
- .- e e o —— - = ———— — OO
Voo s = i s e w = . ma mme et m———n s ———
- - - rm e wmera o o gr—_— ——— T ot e 41 © o i i m e
.
—— . —— e e e - —— e = - v
.
- . ——— - - —- - - P ca——
- - - - eree o o . - e —— e+ o -
. e - - - - ——— e ——— ——— e e =
e + ¢ e —— i 4 — - = 0 o . e ———
- - e ot miesm 4 emiiem e e mmem . mie e o e e o v o —— e i el e’
'
.
. - - - - - - -
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26712672
00000170

orn 0 17700
05100000
26132423
54660000 .
30674478
77612424
26720000
20240203
12122674
76460000 °
58413606
26733214
00100000
63334433
55135713
30345711
05031367
26732434
oe 0 179524
24302530
54335433
70750406 '
16150000 _ . _ _ _
74 ¢ 1706

74 2 17049 .
72124433
30146318
30171610
26715512
00300000
IN241608
44332732
32242530
63027202

75 0 70344

13376
13372
13400
13404
13402
13403
13404
13408
18406
13407
13410
13411
13412
13433
13414
13415
13416
13837
13420
13421
13422
13423
13424
13428
13426
13427
13430
13434
13432
13433
13434
13438
13436
13437
13440
1344y
13442

Ty

Loco

uic
Mic
Mic

L1347

Nic
Nic
Mic
1
Mic

.EhL
ocr

ADR
LRC
LDl
coL
INZ
({41
Lnl
ocy
SEL
ocr
ADL
L0
ocr
ccL
Agt
Y

RC
LDI
ADR
§T]
coL
CcPF
FIR
LbD
L0D

.CPS
- TN@

7% 2 7034s
26712672
00000170

00 0 17700
05100000
26232413 .
54660000
30673478

13443
13444
13445
13448
13447
. 13480
1345
13452

N2
LD}

T ¢

TNZ
cIiL
120
cCL
STD_
STD
Lol
ocY
ADR
LRC

L0l

chL
TN

PA

8

AC
NN
NY

8A°

Pe
AB
DA
pC

cc
AC
cs
03
PC

co
cc
PL

.13

A
8
AB
AS
A?

8S
cc
8s
08

B
PA

8

8cC
NN
N?

PA

SiM LIN SYB2

13376

20240203
L0l PP
764460000
STY 08
130 as
100000
CIL cC
XOR AC
XOR Aa
SnL 67
STl CaA
000WS2X
STM co
coL C¢
CLP 006
NOP
T22v
128
CiL cc
CCL AA
FIR 08
_ADL AB__
300000
FTR 0%
LDN C8
STM CO
cPS Q@
_SIN PH2

B S

USESIWORXING BTORAGE §
TEMP STORAGE 0-10 OCTAL _
Pr 6

o _NDYEIWORKING StORAOE AND PF ARE

STORED N TEWP FOR EXIT 10
—.. ROT 2

WORKING TO TEWP

T PETT0 TEND

HALF MAX CONST

_GUARD WAND CONSTANT.

IF VEL NEAR 2ERD ™~

. - ———

220 FPS MaY

*ROT 2

€oS PM2
L0l P _
170 -
000TEMP
NoP

STl aC___

NOP
8YR 2
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sin LIN 8YS2 . e e maem e e et e . -
13453 27230263 TTTTTTOUTTITTTTT " Lon B C1s € - -
134%¢ 23170000 - LO¥ tP NOP BRI . e -
MAC
I

- ;
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. -y
R Loco 13461 )
uic USESIWORKING SYORAGE ¢~ T
..... _ _MiIC _ TEMP STORAGE 0-10 OCTAL _ o
uic. Pr 6 -
. e Y . 1 {2 Norswonxwa SYORAGE AND PF ARE
MicC STORED N TENP FOR EXI
} } _ ule B e ROt 3 . o
nic
nic I . e . e
. nic -
13464 26712672  _ — . __.. LDl PA _LDI P8
13462 00000370 ocr 170
13463 00 0 17700 ADR ONOTENP et e e e
1J46a 05200000 LRC 8  NOP - -
13468 26132423 LDl AC 871 8BC WORKING TO YgW®
13466 54660000 CDL NN NOP
13467 30671678 __ _  ____INZNY B Q2
13470 7761242 "cFS 8A ST| BaA PF 70 TeEwp
13473 26720000 LDl PBD NOP . i
13472 20240200 oct 20240200
13473 12122674 SEL AB LDI PD X e e -
13474 76460000 ocY 74460000 WALF MAX CONST
13475 55413606 - aDL DA STT 08 _ e
13476 26733214 L0l PC T20 as
13477 00100000 ocy 100000 . _ GUARD BAND CONSTANY -
13500 63334433 €ccL cC - CiL cc .
13501 55138713 ADL AC XOR aC . e e
43502 303487311 - TNZ CS  XOR aA IF VEL NEAR ZERO
13503 0S031367 __ _  _ _ _ __ __LRC 03 _soL 67 _ 220 _FPS_MAX
13504 26732481 LDl PC "STI Ca .
"1350% 00 0 17527 _ ADR 000MSSX i e
13506 24302530 STL cG SYn cQ LT T T o
13507 54335433 _ cbL ¢C CbL c¢ .
13510 707%0407 : CPF PL CLP 007 ~ROT 3 T T
13514 16150000 _ _ . . __ FTR 13 NOP )
13512 74 % 17024 DD & T3
13843 74 2 17025 . A tbo8 YN e
13514 72124433 . - -CPS 4B €L CC
13545 30146311 L CINE AS  CEL AM
.13586 30171610 TNZ A7 FTR 08
13517 26718512 LDl PA__ ADL AB .
1382n 00300000 oct 300000 CiNIT ALY 70 24 TT,
13521 3024160% . _ TNZ 8S FTR 03 _ _ . .
13822 44332732 . ' CIL CC LDN CB ;
13523 32242530 T20 BS STM CO
13524 63027202 * cCL 08 CPS 0B
13528 75 0 70352 STD 0 __SIN PN3
13526 75 2 70353° sTD' 8 COS PH3
138527 26712672 B LDI PA LDI P8
13830 00000170 ocr 170
13533 00 0 17700 ADR 000TENP e . |
13532 05100000 LRC 8 NOP - T
13933 26232413 . _._LD18C ST! aC___
13534 54660000 cDL NN 'NoP
13533 30871478 o TNZ N? BTR 2 . e _
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LI
e ——— e e e e e e ot e
LslmoINsysy o e e L
TITTTi3836 27230263 TLDH BC Cvs ¢~ T T T T
__$38372 23170000 . _._ _ __ _ __ .. _._ LD §P NOP Bxt? e e e e e e J—
: MAC
1]
. S e eme e e e wee e o e I e - - - — s eme . .- . —— -
o2
" .
UL - . —— e e e e e
° - - e e - —— —— —— —— - - - ——— -
r
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LOCAL ANOG SYS31 e e e - —_— —
T T mTTETTITTTIUTT T TTTTTTITTTITTITITIIL TTUUULOCAL  ANG SYSTT . i
. N - Loco 13544 ] : ) L
uic USESe WORKING SYORAGE 2 ——— ~ T
S . ne e e e e
_ MiC '
. R , | | - e i
13544 37310447 : TCT 34 CLP 042 - Svs 1 1€
13548 26742673 oL b1 PO LDl PC _ . I
13548 00 0 §75%6 : ADR 000DPSY )
13547 00 0 §7%40 5 ADR 000PSY e —
13550 05030000 . LRC 3 Nop : '
1355y 27412732 _ . _ _ e _ .. \DM DA LDM CR _ R
13582 55212431 ADL BA ST] CA L
13553 44448406 . . CIL DD CDL NN e e
13554 30671474 TNZ N? BYR 3 .
13558 74 1 17940 LDD A PS 1 . . e e e
13556 70750400 . CPF PL CLP 0O - SIN ROUTINE
13557 78 1+ 70332 ___ . . __ _.._..SYD A _ SINPSy — S
1356p 74 1 17%40 ) LDD A Psy R R
43564 70750408 _ CPF PL CLP 01 cos ROUTINE . __
13862 751 70333 . STD 4 COS PSSy
13563 74 1 -17%4% Lo &  Tw g e v e o -
13564 707%0400 CPF PL CLP 00 SIN ROUTINE '
13568 7% 4 70334 . . __STD A SiNTML_
13866 741 178641 LOD A~ TW g .
13567 70750401 o CPF PL CLP 0% . COS.ROVUVINE ____ - = _ . .
13870 7% ¢ 70338 STD A COS T
13571 74 1 17842 ) DD A PN g e e e -
13%72 707350400 . . CPF PL CLP 0O SIN ROUTINE:
. 34357y 7% 1 70336 _ . ___ . _ STD a__ SIN PH . ) e
13874 74 1 179542 .LbD A7 Pu g
13575 70750401 CPF PL CLP 01 cos mouTine
13876 7% 4 70337 STD o4 COS PH} ;
13877 23270000 . (DN 2P NOP , e e e e e
. MAC :
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LI A}

LocAL

13604
13608
13604
13607
13810
13611
13612
136132
13614
136483
13616
13617
13620
13621
13622
13623
13624
13625
13626
13627

13632

13631
13632
13633
13634
13638
13636
13637

f i e aeapm——— =

ANG 8YS2 . .. ) —- e+ e e
T LOCAL ANG 8YS$2
Loco 13604 . —_— -
Mic USES+MORKING STORAGE 2
L1 e e e et e e v
L
—— . ] {2 -
37320450 TCY 32 CLP 0%0 svs 2 1C
26742673 “LD1 PD LD} PC S R
00 0 17561 ADR ~ 0o0DPS2 ’ -
00 0 17543 ADR 000PS2 e e e o ———— e 5 e oo e coam - - —— e
05030000 LRC. 3 NOP
274127382 . . . .LDM DA LDM CB. — —— —
55212434 " ADL BA ST] Ca
44445466 “ClL DD CDL NN I - .
30673474 TNZ N7 BTR 3
74y 17543 LbD A PSS 2 e eieem - .
707%0400 CPF Pt CLP 000 :
7% 1 70340 . STD a SIN PS2 ___._".
74 8 17543 L00 & Ps 2
707504018 CPF PL CLP 0% _ - — ;
7% 3 70344 §YD 4 COS PS2 .
74 1 17544 LD A TH 2 - U S . . -
76750400 CPF PL CLP 00
7% ¢ Y0342 _ . . STD A SIN TH2. —_
74 & 17544 (0D &4 Tw 2
70750401 CPF PL CLP 0t e e e e s e = e e e o . ——
7% 1 70343 $TD CoS TH?
74 4 17348 Lbp PH 2 - . e - - -
70750400 cPF PL CLP 00
7% 1 70344 e - STD A __SIN PNH2 .
74 1 17543 LoD A PM 2 i
70750401 CPF PL CLP 01 e e e e e - - - -
7% 1 70345 STD o COS P2 » :
23270000 LDW 2P NOP e e e e - .
MAC :
.
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LOCAL ANG SYS3

13644
13645
13646
13647
13450
13652
13652
13653
13654
13458
136954
13457
13660
136614
13462
13463
13464
13408
13666
13667
13670
1367
13672
13673
13674

13678,

13676
13677

PR

— e - . . - . - — A
e T TTYILT TTTLOCAL ANG SYSS —
. - LOCO 13644 ) ! i
nic _USESe WORKING STORAGE 2
—— e nic A
nic
- . me i v e o 5k
37330451 TCT 33 CLP 08% $v§ ¥ T
26742873 Lol D LOL PC - e —— e
00 0 17564 ADR 000DPS3
oo 0 17846 ADR 000PS3 . . e e e i
05030000 LRC 3 NOP
27412732 | __.. _._ —_— _LDM DA__LOM CB
55212431 ADL BA° ST] Ca
44445406 cit. DD CDL NN c —_ e e i
30671474 INZ N7 BTR 3
74 1 17846 LbD &4 PS 3 N ~ o )
70750400 CPF PL CLP. 0O
75 1 703468 —- STD Ao SIN PS3
74 1 17546 LDD'Aa PSS
70750401 CPF PL CLP 01 o — I . o
7% 3 70347 STD & CoS PS3
74 4 17547 Lboa T3 et o
0750400 . . . CPF PL CLP 00 .
7% 1 70350 __ - ... _-. ... _STD A _SIN TWMS _ .
74 § 17547 LDD & TH' 3
70750401 CPF PL CLP 01 e e e e e i e e
7% 1 70351 STD A COS TH3 :
74 & 17550 LbD A Pu 3 . B L e B
70750400 CPF PL CLP 00
5 1 ro8%2 __ .. __ _STD & SIN PHS__
74 1. 17%50 LDD A PH 3
70750403 CPF PL CLP 01 DO — -
7% 37 70353 STD A COS PN N
23270000 LD¥ 2P NOP 3 e o L
NAC :



TYPEWRITER /0

13704
13708
13708
13707
13710
13712
13712
13713
13871
13748
138716
13717
13720
13721
13222
14723
13724
1372%
13726
13727
13730
13734
13732
13733
13734
313738

TYPEWR]TER 1/0

TTL
L0co 13704
nic
L]+
L}
MiC
KiC
o "IC
_ - ]
- T a\E nic
T \SQAYQ” nic--
QQ nic .
: Qj?‘k nlc
< X nic
\\M ne
: nic
L1+
MiC
nic
Kic
nic
: ’ njc
e ... NMlC.
nic
. L3+
. NlC
NiC
n{c
uic :
44552105 CIL LL Stw oL
74 1 14124 L0D A TIND
32111603 T20 a1 FYR 3
35442307 TCF 44 LDw 0P
65630000 cCOM 6C nNOP
74 7 14330 LPD P RETADDR
26711201 LDl PA  SEL 0QaA
62006100 ocT 02006100
35442307 TCF 44 LDw 0P
65630000 €OM 4C NOP
10110000 DYR 1A NOP
07235714 _ . CLD 023 XOR AD
30411605 INZ DI FYR B
05072671 LRC ? LDl Pa
00 0 34121 ADR J060L IND
24105466 STI 40 COL WN
30621476 INZ N2 BTR 3
23076560 - LD« 0P COm 60 _
T4 2, 14121 ‘ LtbD 8 LIND
30211623 INE B FTR 319
74 2 14122 LoD 8 OIND
30211640 INE 81 FYR 32
07435714 CLD 043 X0R 4D
30411602 . TNZ DI FIR 2
75 7 1412 STD' P LIND
23078560 LD¥ 0P Com 60
1]
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e EXTIT

USES~ WORKING STORAGE O

1.

CHARS TYPFD,

FOR INPUT, TYPEe

tADDRIL(DATA) (C/R).
WHERE (4DNR) IS DESTINATION
ADDRESS OR LAST 5 OR LESS OCTAL

'(DATA) 1S [INPUY

DATA OR LaSY 8 OR LESS OCTAL

CHARS TYPED,

RETURN
2.

FOR SINGLE WORD OUTPUT, .

(ADDRIOI(C/R)Y
WNERE (ADNR)Y 1S SOURCE ADDRESS

FOR &L0CK OUTPUT, TvyPEe

(C/R) IS CARRIAGE
Yvﬁ-'_—-~

- tADDRLIOLADDR2) (C/R)

“uMERE (ADDR1) IS BEGINNING _.
SOURCE ADNRESS,

(ADDR2) 1S

"FINAL SOURCE ADDRESS

Y0 CANCEL EFFECT OF ALL TYPING

SINCE LAST VALID TYPE 170

ODEnavlon.
hrrsn'i»rsnnu#riNc‘ourﬁur“uffu"“

TYPEe

WALY OR'SYSTEM RESET, L0AD REG
P wlTH OCTAL 13721 aND PRESS

COMPUTE BUTTON

GO SEL TYPW FOR INPUT

Ex1Y

_RETURN TO TYPE_NEXT_CHAR

IF NO INTERRUPT, EXiT ~ 7

. CHAR A C.

NO, GO TESY LIND

® RESETY

® INDICATORS

® aAND ACCUNULATED

® DATA

O

GO ACCUM DaTa OR STORE DATA

GO ACCUM ADDR2 OR TYPE '~

CHAR AN -

. ND» GO ON_
SET LIND
ExY

P Tt Sod o

7y —



TYPEWRITER 170

13734 07465214 ‘CLD 046 XOR AD T CHARTAN O

438737 30411602 ) . TNEZ DY FTR 2 i NO, BO0ON
1374n 75 7 14122 . STD ¢ OIND SET OIND
13744 23076860 . LOw 0P CoOM 60 ExY o .
13742 07525734 CLD 052 XOR AN CHAR A C/R _ :
13743 30411601 - e . INd DY FTYR Y _  _ NO, GO ON ° i
138744 16540000 ) B BTR 19 nNOP GO BACK TO ReSeY
13745 (7075641 s CLD 7  AND Da - MASK OCTAL CHwAR - L
13746 74 S 14126 . LoD b ADDRY s ADD :
13747 05036635 : LRC 3 SSL 3L ® OCTAL I
13750 64150000 LOR AL NOP s CHAR
. 18751 75 5 14126 7 ., STD L ADDRY L. % YO ADDRY e
13752 23076560 . LDw oP Com 60 extr
13753 07525714 CLD 052 XOR ad -CHAR A C/R B
137%¢ 324116406 T20 D1 FYR & YES, GO STORF DATA
13755 07075641 : cLd ? AND DA MASK OCTAL Data
13754 74 2 14125 Lbb B8 DaATA s ADD
13757 05036632 . . LLRC 3 SSL 38 ..'® OCTAL___ .
13760 64120900 . LOR aB NOP e CHaAR
138761 75 2 14125 - STD 8- DaTa ® T0 DaTA e
13762 23076%60 LDw oP COM 60 EX1Y .
13763 74 3 14126 LDD 4  ADDR} ® STORE (DaATA) ™
13764 74 2 14128 : LDO B DATa : e INTO ((ADDR1))} .
§37e8 28122671 o . . _..S8TM AB LD} Pa D e e
13766 072006040 ocr 02006040 : :
13767 12010752 SEL 0A CLD 0%2 SEL TYPW FOR QUYPUT
13774 10240000 " DIR 2D NOP ® OUTPUT C/R
13771 14270000 BTR 40 NOP & AND GO RESET IND'S
13772 07525734 : CLD 052 XOR AD CHAR A C/R ; -
13773 32411607 M. .. ... TRO DY FTR Y . _ YES, GO .TYPE WORDIS) —_
13774 7% 7 14123 : STD P SLOCIND . '
1377¢ 07075641, SCLD 7 aNnD Da MASK OCTAL CHAR - ) ) . .
13776 74 5 14127 . LOD L  ADDR2 e ADD
1372772 05036635 LRC 3 SSL 3L s 0CYAL o
14000 641%0000 LOR AL NOP & CHAR
14003 7% S 14127 .. . . STD L ADDR2 __ _ ___.. ® YO ADDR2 :
14002 23076560 LDw 0P COM 60 ExIT
14n03 75 7 14124 . SYD P .TIND CL it e e
14n0s 26711203 : LDI PA SEL Q4 SEL TYPH FOR QUTPUT
14005 02006040 . ocr 02006040 o et . .
14006 07520000 CLD 052 NoOP e QUTPUT
14007 10240000 o e o ...._..DTR 2D NOP _ * LIR
14010 74 1 14123 . . LDD a 6LOCIND -
14011 30111602 e TINEZ A3 FIR 2 . _. 1F BLOC OUT,_GO FIND DELTA AND MAX
14012 75 0 14132 -SYD -Q Inax )
14013 16100000 FTR 8 NOP T U
14014 74 % 14127 ] ’ . LDD & ADDR2
14015 74 2 34126 _ __ _ . __._ . . .. .. WPDB® ADDRy ____ .
14016 63224422 CCL 88 CiIL BB .
14017 55213014 : . ADL BA TNZ as . e et et e e e e 2 m
14020 63031601 CCL OC FTR 3 |
14021 44030000 ClL GC NoP L LT Y e e ems e e . -
14022 75 3 14131 . A STD ¢ 1DELTA ) j
14023 715 3 16332 . _ - STD & IMAX . e a
14024 78 0 14133 ' STD & 1COUNTY INITIALIZE WORD COUNY
1402% 07070000 . . . CLD 72 NoP e et e i e o+ ae o e m———
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TYPEWRITER 1/0 ' o

14026 75 4 14134 STD D JCOUNY INITIALIZE DATA CHAR COUNT
14027 07040000 y CLD ¢ NOP . .
14n30 75 4 14135 - STO D  KCOUNT INITIALIZE ADDR CHAR COUNT
14031 07024174 CLD 2 ADF PD ® SAVE e —— e e
14032 7% 4 14130 ’ STD D RETADDR ® RETURN AND ’
14033 23076%60 .. - LDw 0P COM 60 .. S EXIT
14034 74 3 14135 LDD C  KCOUNTY .
14035 07064642 CLD 6 CPL DB ' e e e
14036 76454626 : MCS 5 CPL BN SHIFT NO. IN N
14037 74 1 14126 LDD a4 ADDRy
14nan 74 2 14133 L00 & ICOUNTY
14047 41126672 . ADF a8 SSL 78 . .. ... ... _ e
14042 07075642 CLD 7 AND DR . -
14043 10220000 DYR 28 ° NOP . e e e e .
19n4s V¢ 3 14135 ) : LDD &  KCOUNY v )
14045 32111603 . 1230 At FYN 3 _ IF LAST ADOR CHAR, GO ALANK
i 14n4s 063025521 : CCL 0B APy BA ' :
- : 14p47 75 14135 STD A KCOUNT e e it et et ———— e ———— a1 ——
140%) 34600000 8TR 15 NP - f i
14051 07024174 CLD 2 ADF PD * SAVE . e
14052 7% ¢ 14430 $TD D RETADDR ® RETURN AND ’
14053 23076360 . LDW 0P CoOn 80 .» EXIT . . o
14054 07600000 L cLD 060 NoOP
14055 10240000 —. o DTR 20 NoP et e mn N,
14054 07024174 ‘ ' CLD 2 ADF PD ® SAVE
14057 75 4 14130 . STD D RETADDR ® REYURN AND
14060 23076560 LOw QP CoM 60 s EXIY
14p6y 74 3 143134 ) LDD C  JCOUNT .
14062 07064642 cLb 6 CpL DB '
14063 76454626 L o MCS 5 CPL BN ____ . SHIFT NO. IN N
14064 74 1 14126 / LDD A ADDRY )
14065 74 2° 14133 ) Lt0OD 8  ICOUNY e
14066 412312712 ADF BA LDM AB
14067 66720707 SSL 78 CLD ? - .
14070 56420000 - AND DB ' NOP
14971 10220000 .. .. . DYR 28 NOP . . __._._ . ___ - e
14072 74 1 14134 LDD & JCOUNTY
14073 32111603 T20 At FTR 3 IF LASY DATA CNAR, GO NEW LINE
14074 63025521 CCL GB ADL BA o
14075 7% 1 14134 o STD 4 JCOUNY . e e s e e e
14076 14570000 BYTR 16 NOP :
14077 07024174 - . . . ... CGuD 2 ADF PD __._. _ ® SAVE_____
14100 75 ¢ 144130 STD D REVADDR s RETURN AND o
14101 23076%60 LOW OP Com 60 . s XY e
14102 07520000 } . CLD 052 NoP SN '
14103 10240000 DYR 2D NOP i e e e .-
14106 74 1 14133 LDD A lCOUNT .
14105 74 2 14132 . . ... .~ . LbD 8 Imax
14106 57120000 . . XOR AB NOP . . .
14107 32211604 : 120 B1 .FTR 4 . IF LAST wORD, GO NEW LINE
14110 74 2 14138 : LtDD B IDELTA. . _ .
14111 41210000 : ADF 8A NOP e et e et e e e
14112 75 1 14133 - STD A ICOUNY , v .
- 7141313 14110000 .. - BTR 54 NOP e s
14114 07024174 CLD 2 ADF PD * SAVE .
14115 75 4 14130 : SID D RETADDR o RETURN AND . . .. ... _ .. .
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TYPEWR]ITER /0 R % . e .
14336 23076560 T YT LD« OP " COM &0 o BXIY :
14117 07520000 CLD 052 NoOP O
14120 14001447 BTR 63 HTR 24 :
141231 0N00ONOO LIND oct 0 . o .
14122 00000000 OIND oct 0 -
14123 00000000 _BLOCIND___ 0CY O
14424 00000000 TIND ocT 0
14225 00000000 DATA oct 0 A . ~ —
14326 0NOOONOO " ADDRY ocY 0 .
14127 00000000 ADDR2 oct 0 N o .
14130 00000000 REYADDR oct 0 :
14131 00000000 = IDELTA ___ _ocy e a
14132 00000000 . Y Y ocT 0
14133 00000000 JCOUNT ocy 0 R e I ..
14134 00000000 JCOUNT oct 0 .
1433% 00000000 KCOUNT ocr 0
. MAC
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$Gs ovuY Pyt . e
T $6S OUT pUT
L0co 14427 e et e ..
uic
n:c CaALL CPFPL CLPOS4D_ e .
i . nic B
: 14427 26711201 . XMTS : L0l PA SEL 04 SELECT SGS .
14430 20000000 ocYy 20000000 CHMp WORD
14431 650600000 COM 60  NOP e
14432 27731021 LDM PA  DTR 24 SEND ADR YO vCU
‘44433 00000714 ocy 718 $GS ADR )
' 14434 26742472 : - L0I PD LDI PR ) : :
: 14435 00017360 - veY 17380 . SGS DATA TaBLE e
\ 14436 0NOUN0GE ey o4 NO OF wWORDS .
i 14437 26410000 LD!I DA NOP : e -
‘ 1444n 10210000 . DYR 24 NOP XFER TO $GS
[ 1444y 54223027 ' ¢DL 88 TINZ 97 . i — SO
14442 146740000 ‘ . 8TH 3 NOP S,
i 14443 10600000 . DTR &0 NOP . DISCONNECT _ e e
14444 70570000 CPF LP NOP Ex1Y
MAC . . - e
o I — :
14
3-87
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i o | ~ - :
! - - -
DACYU OUTPUY e . o
1L DaCv outPUT T .
Loco 14448 . .
nic CALL CPFPL CLPO32
nic : . e e e e e
Mic . : )
14445 26720000 e i LDI PB NOP . ___ Dacu DaTa_vaBLE
14446 00 O 17477 ADR 0nQDACOL12
14447 07166560 CLD 312 Com 60 . O, -
14450 267131201 LDl PA SFL 0a SELECT Dacu
144%¢ 20100000 ocr 20100000 CHD WORD _
14452 27215444 LDM BA ChL DD )
14453 10210100 o DTR 2A HLY .. .XFER YO _DaCVY_ e e -
-1445%4 54220000 CDL B8 NOP
1445% 30411474 INEg DF  STR 03 ) L
14458 10600100 DTR 60 NLY DISCONNECY
14457 70570000 CPF LP NOP Ex1Y
nac . -
)
|



RELOCATE §GS DATA

14460
14461
14462
14463
144064
144065
144066
144867
14470

14471

14472
14473
14474
1447%
14476
14477
14500
14501
14502
14503
14504
14505
14506
14507
14510
14511
14512
14513
14514
14515
14516
14517
14520
14524
14522
14523
14524
1452%
14526
14527
14530
14531
14532
14533
14534
14535
145368
14537
14840
1454y

26312632

08100000

26732674

00 0 17206
o o0 17364
26312441
54063067 ..
147%0000
05100000
20732674

or 0 17241
on o 1740
26312441
540063067
14750000
05100000
26732674
on o 1727
00 0 17424
24312443 .
54603067
14750000
05030000
26732674 .
00 O 17120
00 O 17374
26312632
244224413
54663067
14740000
05030000
26732674

on o 17142
00 0 17414
26312632
24422441
54563067
14740000
05030000
26732674 )
00 0 17164
00 0 17434

24422441
54663087
14740000
74 17406
7%
74
75
74

17107
17403
17110

[ o o

17402

‘ELSES T

Ty

L0Co
HiC
nic

14460

nic -

Mic
LRC
L0}
ADH
ADR
Lol
coL
BTw
LRC
(4]
ADR
ADR
(§:]]
coL
8TR
LRC
LD}
ADR
ADR
L0t
coL
TR
LRC
LD}
ADR
ADR
LDl
stl
coL
BTR
LRC
LD}

-ADR

ADR
LD!
STi
chL
BTN
LRC
19}
ADR
ADR
Lo}
STl
coL
BYH
Lob
sTD
LoD
sTD
(9

OGH'NOP_- e

PC  LDJ PD
DOOPCARX
VNOSPCARX

CA .STI DA

NN TNE NY.

02 NoP :

08 NOP

PC LOI PO

" 000PCORY
VOOSPCBRAX

CA ST] DA

NN INZ N7

02 NOP

08 NOP

PC LD} PD
000PCCRX

VOOSPCCRX _

CA ST] Da
NN TnEZ N7
02 NoP
g3 NoP
PC LDI PD

" oo0LARXY

000SLARXL
ca Lol C8
p8 STl DA
NN InZ N?
03 No?
03 NOP
PC LD] PD
000LBRXU
Q0O0SLBRXL
cA LD] c8
p8B  SYI DA
NN TnE NY _

RELOCATE SGS DATA~

CaLL CPF

PLCLPO 30

PaR

PCR

LR

. LBR.

03 NoP

03 Nof

PC LDI PO
000LCRXU
000SLCRXL

CA _\DJ CB . .

ter __ ..

p8 ST{ Da
NN TNEZ N?
03 NoP

A SIN GA
A SSIN GA
A Cos Ga
A
A

SCOS 6A
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R S I A
.

\
RELOCATE SGS DATA . . e e e+ e e e e
14542 75 1 17422 ' ‘ STD A USssin g8” T T -
14543 74 1 17118 ~LDD & -COS 6B e e+ e e
14544 75 4 17423 STD 4 ScoS 68
14543 74 1 17112 LDD A SIN GC e e L o
14546 7% 1 17442 STO 4 SSIN GC
14547 74 1 37113 __.LDD A COSGC . . ___ . -
14550 75 1 17443 STD A SCOS GC
14551 46570000 CPL LP NOP extr - —

MAC :
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DACU DATA ' . i e -

et ) ca———

T Dacu pata”
L0Co 14558 . e e
MiC - o -
Mic CALL CPF PL CLPO 3% e
n:g : USES NORKING 0.3102.3,4 T TT
" .
14555 214%0000 nacpat STW 4( WNOP h '
14556 74 1 17126 . LOD A4 Lag xv [
14557 74 2 17127 LOD B LA2 XL
14560 05161320 ‘ LRC 314 SDL LOM B34--»820 . . ... . ...
14561 75 1 17450 SYD A DaCly ' ]
14562 74 3 17130 : .. LDD A a2 Yu _ . ... CH2_. e e e -
14563 74 2 17132 Lbu 8 La2 vt ) .
14564 05161320 LRC 14 SDL LOM . S e e e
14565 7% 3 1745% ] STo &4 DaCl2 . ’ )
14566 74 3 17132 L0D &4  Le2 3y - CMY il
14567 74 2 17133 ' LDD 8 La22L | ! : : .
14570 05161320 . . LRC 14 SDL (OM . . __..._ . . - ro——e . e
14579 75 3 17452 STD &4 DaCly
14572 74 3 17000 . LU &4 Tixv CHe e e e e
14573 74 2 37001 0D 8 TexL :
14574 05161320 ’ LRC 14 SDL LOM - e e e e e ems
14578 75 1 17453 . . STD A DaCle ‘
14578 74 3 17002 : S L0D A TaYV. .. CHS _. ' — e e .
14877 74 2 17003 LDD B8 .-TevL .
14600 05163320 LRC 14 SDL LOM L e i -
14601 75 1 17454 . STL A DaCls '
14802 74 1 17004 LDD &4 Tgavu CHe e
14603 74 2 17005 - : - [ (ooe T _
14604 05164320 L. . .. LRC 14 SpL oW __
14605 75 1 17455 " STD A DaClé
14604 Y4 1 17020 LD &4 TIXV _ CN? A e e e .
14807 74 2 17021 LoD 8 TIxL
14610 05164320 : . LRC 14 SpL LOM . R
14611 7% 17456 STD & bacl? -
14612 74 1 17022 i ) LbD & TIVW e . CNO___ .
14613 74 2 17023 ) Lo B TIVL .
14614 05164320 LRC 34 SDL LOM e o v e e e .
-14618 75 1 17457 STD A ~ Dacla
14616 74 1 17024 _ LoD &4 T3RUL . CMe . e e ;.
14817 74 2 17025 Do 8 T3
14520 053161320 e e e LRC 14 SpL LOM_
14821 75 1 17460 STD 4 DaClo . N
14822 74 2 17450 _ Lbo 8  0aCly B -1 T U
14623 46237654 CPL BC MCS 32 .
14624 21014624 . STW 0A CPL BD e eeemnacaanr ot s e a e+ e
14625 74 2 17451 : LDD B uaCl2
14626 46237854 .. ._... GCPLBC mncs 12
14627 23035534 © i LOw 0C ADL Ca o
14630 55243722 : ADL BD TeT CT1 . | et e et e vvne e esrmmin v mime e m = e
14633 44110000 . ClL AA  NOP
14632 21010000 STw QA NOP e e e e e e
14633 74 2 17452 _ LoD B DaCIs3
14634 4623765¢ . . CPL BC MCS 312 .
14635 23035534 LDW 0C ADL Ca A ]
14636 55423722 : ADL DB TCT CT4 . ot e o et e
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DACU DATA _ R e e e . .
14637 46110000 TCILTAA T NP
14640 70750402 CPF PL CLPO 02 SoRY . ___ ___. e e
14641 75 1% 17463 STD- A vaclio
14642 74 2 17523 LDD 8  wWs3? U1} § SR . — -
14643 26737654 LDl PC mMcS 12 .
14544 76600000 . . DEC. =2089 __ A . —
1464% 75 1 17462 STV Ao DaClig FT/8EC
14648 74 2 17542 LoD B PHi CH12 e e e et e
14647 26730000 LDI PC NOP
14650 00002640 DEC 3600823 e
14651 76540000 - MCS 12 NOP
14652 7% 1 17463 - STD & DaCly?2 —... DEGREES e e e s
14553 23470000 LDW 4P NOP exty
MAC - .
i e e -
N . . e mem——md  mmevenm e e e
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14674

. 1670n
S 1470y

T 14727

TRANSMIT L/P.AND. VS VECTORS

65600511
3%411477
26711201
2n300000
27711023
00023000
267326872
go ¢ 17120 .
onovpo04
26315466
10210000
26317201
10210000
5%233007
07023472

46420737
26311021
ooononon
55235444
30474676

14470
14671
1447
14673
14674 -
14675

14677

14702 ¢
14703
14704
1470%
1470¢

14707
1471n
14714
14712
14713

1471¢
14715
1471¢
14717
14720
14724
14722
14723
14724
14728
14726

65600%11
26711201 . R
20300000 - :
27711021
00043000
26732472

00 0 :7122
00000006
26315466
10210000
‘26317201
10210000
55233067
07021472

14739
14732

14732
14733
1473¢
14735
14236
14737

54330000
46420737
26311023
00000000
55235444
30473474

14740
14743
14742
14743

65600512 :
26713203 °
20300000
27711023

R

T

con
Loco
nic
com
TCF
LDl
ocr
LOn
ocY
Lol
ADR
DEC
Lol
DIR
Lot
DIR
ADL
cLD
nic
crL
LD
NOP
ADL
TNZ
nic
nic
Mic
con
L0
ocY
LDn
ocTY

-Lo1

ADR

. DEC

L0l
DIR
Lol
pTR
ADL
cLd
MiC
chL
CPL
D1

_NOP
ADL

INZ
nic
nic
11+
comM
LDS
ocY
LD#

60
n
PA
Pa

PC

CaA

ca
24

02

oe
CA

8cC
07

60
PA

PA
({4

60
PA

PA

" "YRANSMIT L,P,AND VS VECTORS
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CALLt CPF PL  CLP 0¥ e e
14670
LRC 09 LOOP COUNTER
dTR 00 WALIT FOR INTERRUPY f rag_ vcu____ e
SEL 04 . SELECT veu
20300000 e e
DTR 24
23000 X STACK LOC. 3000
LD} P8 .
Q00LARXY. . - e e e+ e -
4 i SXIP CONSTANY
ChL NN | :
NOVP ! XMIT X UPPER
CPS Q4 MEKE SURE LOWER SIGN xs 2ERO
NOP : XMIT X LOWER
™2 N7 - SKIP ARUUND Ye2 __ .ﬂt_._ﬂ.-_"-~“-,.-n
8YR 0% ) .
X OF { YECTORS DONE
cLD 31 .
DYR 2a . e
NOP '
CDL DD . e e —— e+ s = o = v+
UTR 03
. ALL X VALUES XNITTED _
LRC 09 )
. SEL 0a .. SELECL YOV
€0300000 .
DTR 24 . _ -
43000 Y STACK LOC, 3000
Lol P8 - - .- -
000LARXUe2
.4 . ——. SKIP _CONSTANY
COL NN
NOP XMIT ¥ UPPER ] } e
CPS 04A MAKE SUNRE LONER SIGN 1S ZERD
NOP XMIT Y LOWER N e
TN N? SKIP ARUUND ZoX
8YR 0% _ .
. v or L VECYORS DONE
NOP e e
CLD 3¢ .
DTR 24 e et e e e o e
NOP : :
.CbhL DD
BTR 03 -
ALL Y VALUES XmlYTED . .-
LRC 09 .
SEL QA . . SELECT_YCU
20300000 :
DTR 2a e e .



TRANSMIT LeP,AND VS VECTONS

00103000

26732672

00 0 17124
000Np00E
26315466
10210000
26317201
10210000
55233067
070231472

14744
14748
14744
14747
14751
14751
14752
14753
14754
1475%

54335433 D e -
46420737
2631302¢
000VQ000
58235444
30471474

14756
14757
14769
14764
14762
14763

26711201
2030900U
27711021
00023061
2873074 ¢
00 0 17343
2631%444
10210000
30411478
10600000
70570000

14764
1476%
14766
14767
1477
1477¢
14772
14773
14774
14778
14774

S — e e - —— e

ocT " 143000

LDI PC LDI P8
ADR 0OOLARXU«4
DEC 4

LDl CA CDL NN
DIR 24 NOP
LDl CA CPS 04
DTR 2A NOP
ADL BC . TNZ N7
CLD 02~ BYR 0%
MIC - e

chL ¢C coL cC. . _ _ .

CPL DB CLD 31
LDl €A UTR 24
NOP . NOP
ADL BC COL DD
TNZ D7 BIR 03
nic

LDl PA SEL 04
ocT 20300000
LD PA DYR 24
ocT . 23061
LDl PC CLD 12
ADR 000BEACON

LD! €A CDL DD

DTR 2o NOP

TNE DF  STR 02

DTR &0 NOP
CPF P  NOP
nAC

|

T SYACK LOC, 3000

SK1P CONSTANY =
XMIT 2 UPPER

" MAKE SURE LOWER SIGN 1S €ER0O

XMIT 2 LOWER
SKIP ARUUND XY

2 OF  VECTORS DONE

aLL 2 VALUES XMITTED
SELECT VCU

X STACK
XMIT 12 MORDS

DISCONNECT FROM VCU
RETURN TO CALLING PROGRAM
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R0TY o . .. .. o e e eme e e ————

T ROTY -

Loco 15000 o _

uic CALL? VECTOR ADDRESS 70 C

“iC - . PF$s1 FOR <ROTY

nic : ) , CPF PL  CLP 008

- e MIC e e e ... USES WORKING 2,6.2
nic - € 1S UNALTERED
] . nic . - am et e ————n g -
' nic .
15000 212%0000 ROTY STH 2L NOP : ) R
15001 35081815 TCF PF6 FTR 13 , ;
15002 74 & 70336 . . Wbo D Sthoewa . .
15003 63444444 ¢cL bbb CIL OO . . :
15004 74 § 70337 LDD & COS PNy . R R
15008 70750425 _ C CPF PL CLP 025 foTX -
15006 74 & 70334 . LDD D  SIN TMY k. . e e e e
19007 3444444 ¢cL DD CIL DD . i ;
15010 74 3 70335, .. - LDD A CoS Twg ____. .. - . .. . emen -
15011 70750426 CPF PL CLP 020 ROTY .
15012 74 ¢ 70332 LDD D SN PS5 e e
15013 63444444 : ) cCL 0D CIL DO
15016 74 3 70333 . LbO & CoS PSSy
19018 70750427 , CPF PL CLP 027 ROYE : . ’
15018 23270260 e .. ... tDw 2P CTS 60 ... . __ExIT. -
15017 76 4 70332 _ \DD D Stn PS3 :
15020 74 4 70333 L00 &4 COS PS1 o e e e
15021 70750427 ) * CPF PL CLP 027 ROTE :
15022 74 & 70334 : LOD D SIN Ty e e -
45023 74 1 70338 LOV A~ COS THg
15024 70750426 v meaime .. CPF PL CLP D26 ___ . __ROTY — : -
15025 74 4 703386 LDD D SIN PMY .
15024 74 1 70337 LOD A COS P . ' et e — - -
45027 70750429 CPF PL CLP 025 ROTX ,
‘15030 23270260 . LOw 2P C1S 60 Exiv .. . L
' HAC . :
- . - - - — - —— —_——— —
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ROT2

15044
15045
19046
15n47
19050
19051
151052
15083
15054

115055

15056
15057
15¢c60
15061
15¢62
19003
15064
1206%
15n66

. 15967

15070
15071
191072
15073
15074

21250000
35061619
74 & 70344
63444444
74 % 70345
n75042%
74 4 70342
6444444
74 % 70343
70750426
74 4 70340
6444444
74 13 70343
70750427
23270269
74 & 70340
74 3 70344
70750427
74 & 70342
74 70343
70750426
74 4
74 70345
70750425
23270260

70344

ROY2

STw
ICF

cPF
LoD

cPF
LDD
Lho

“CPF
- LDW

NAC

L
PFo

PL

1504

NOP
FIR
SIN
CIL
cos
cLP
SIN
CIL
cos
CcLP
SIN
CIL
cos
CLP
cTs
SIN
cos
CLP
SIN
cos
cLP
SIN
cos
CLP
c1s

TROT2 T

4

W _USES NORKING 2,6,7

13
PM2
()
PH2
025
™2
DD
TH2

026

Ps2
oD
PS2
027
60

ps2” T

Ps2
027
TH2
TH2

o026 _

PH2
PH2
025
60

CaLLe

VECTOR ADDRESS YO ¢~ ™

PF6sl FOR <ROT2
CPF PL CLP 006

€ 1S UNALTERED




AQOYS

15110
15311
15112
1911°%
19114
15115
19116
19117
15120
15121
19122
15123
19124
1912%
19126
19127
15138
15131
19132
15133
19134
19135
15136
15137
15140

21250000
350631618
74 4 70352
63444444
74 % 70353
707504258
74 4 70350
63444444
74 1 . 70391
70750426
74 4 70346
63444444
74 70347
70750427
23270260
74 & 70346
74 4 70347
70750427 _
74 & 70350
74 3 70351
70750426 )
74 4 70352
7¢ 70393
70750425
23279260

ROT3

T
Loco
uic
nic
L} {4
nic
nic
nic
Mic
STw 2L
ICF PF6
LDD D
ccL po
LDD A
CPF PL
L0D D -
ccL DD
L0D A

" EPF PL

L0D D
cCL 0D

CPF PL
LOw 2P
LDD D
LDo A
CPF PL
LoD D
LDD A
. CPF PL
L00 D

CPF P
LD 2
MAC

ROYS

15120

NOP -
FTR §3

SIN PH3
CiL bD

CoS PM3
CLP 029
SIN TH3
CiL DD

COS TH3
CLP 026
SIN PS3
cIL DD

cos
CLP 027
CTS 60

SIN PSS
€os P$3
cLp 027
SIN TH3
CoS TH3
CLP 026
SIN PH3
COS PH3
CLP 025
CTS 60

CaLLy

ROTX

Roty

Sy’

ROTZ

o~ EXIT .

" Rov2

e ROTY .

ROTX
ExIT

T7 " YVECTOR ADDRESS 10 ¢
PF6s1 FOR «ROT3

o CPF PL  CLP 007
USES WORKING 2,6,7
C 1S UNALTERED

. - ——

—————————— = —— -
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ROTA

15154
15158
18156
19457
19160
15161
15162
15363
15364

15165 .

19168
15167
12170
15171
- 19172
19173
19174
19178
15176
15477
19200
15201
19202
15203
15204

21250000
35961619
74 4 17106
634444448
74 3 17107
In75042%
7¢ 4 70356
64444448
74 1 70357
70750426
76 ¢ 70354
63444444
7¢ 3 .7035%

70750427

23270260
7¢ ¢
7¢ 4 70355
70750427

74 & 70356
74 3 70357
707504824

74 4
74 % 17107
7075042%
23270260

7035¢

17108 7

ROTA

Loco

TeF
LD D
ccL DD

ROTA
15154

NOP *

VECTOR ADDRESS 10 C
PF6ss FOR «ROTA
CPF PL  CLP 010
. _USES WORKING 2,6,7
C ]S UNALTERED

T CALLY

FTIR 43

SN G

CiL DO

Cos G4

CLP

SIN 84

CiL oo

CoS 84

CLe

SIN Aa

CiL op

Cos aa

cLP

CTs 60
SIN A4
COS AA

CLP

SIN'BA -
Cos BaA

CLe

SIN GA

CoS Ga

cLe

Crs 60
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ROT8

15220
15224
15222
1522
15224
1522%
15226
1%227
19230
15234
1%23?
- 15233
15234
152438
15234
19237

19249

15244
19242
315243
15244
15249
15244

. 15247

15250

21250000
35061618
74 4 17110
63444444
74 1 17111
707%0425
74 4 76362
63444444
74 3 70363
70750426
74 & 70360
6444440
764 & 703614
70750427
23270260
74 & 70360
7¢ 1 70361
70750427
74 4 70362
74 4 70303
70750426
74 & 17410
74 1 17111
70750425
23270260

7L

Loco
nic
nlc
nic
Hic
uic
nic
Mlc
STw
TCF
Lbo
cCL
LbD
CPF
LoD
cCL
* L0D
CPF
LDD
cCL
(91]1)
cPF
‘LDw
Loo
Lbo
cPF
LDD
L00
_CPF
LDD
Lou
CPF
LDw
-MAC

ROTH

““Rrote’
15220

2L NOR
FYR 13
1] SIN GS
vp CiL 00
'Y CoS GR
PL  CLP
[} S$iNn 68
DD CiL DD
[ Cos B8R
PL CLP
D SIN AB
DO CtL DD
A COS a8
PL CLP
2P CT$ 60
D SIN 4B
A CoS a8
PL CLP

0 SIN B8R

A CoS 88
P, CLP .
1] SIN GB
A Cos 68
PL CLP
2P Crts 60

P N

USES WORKING 2,6,.7
€ 1S UNALTERED

VECTOR ADORESS Yo €

PFé=1 FOR <ROTB =
CLP 011

CPF PL

ROTZ

- Ex1TY —

v ——— e

ROTZ

- -

ROYY _

ROTX
exit

—— .
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LA

ROYC

15264
1526%
152066
15267
1927n
15271
19272
15272
19274
15275
15276
1%27?
12300
153014
15302
19303
15304
19305
15306
15307
15310
15311
19312
15313
19314

- e e

212%0000
35061615
74 &
63444444

74 1 17113
76750425

74 4 70366
63444444

74 1 70347
70750426

74 & 70364
63444444

74 1 70365
70750427
23270280 ]
74 4 70364
74 70365
70750427

74 & 70366
74 4 70367
70750426

74 ¢ 17112
74 1 17113
70750425
23270260

ROTC

17112 . .

T
Loco
nic
uic
nic

_nic

nic
Hjc
“icC
STH
TCF
L0D
cCL
LDD
CPF
Loo
cCL
LoD
cPF
L0D
cCL
LoD
CPF
LOw
L00
LDV
cPF
Lo
LOY
cPF

‘Loo

LDD
cPF
LD¥
MAC

PFé

ROTC
15264

NOP
FTR
SIN
CIlL
cos
cLP
SIN
CiIL
cos
CLP
SIN
CIL
cos
CLP
[24
SIN
coS
CLP
SIN
CoS
CLP
SIN GC
cos’
cLP
crTs

w“OTf.“

. Ex1t

JRovy

CALLY

USES WORKING 2,6.7

VECTOR ACDRESS TO ¢
- PF6s1 FOR «ROTC
CPF PL CLP 012

C 1S UNALTERED

ROTX

kOYﬁ

Rove

ROTX
ExIY

3-100



RUNIT

15330
15334
15332
12333
15334
15338
15338
15337

05112671 RUNIT |
00 v 16174

26720000

[\ T ] 17510

26132423

54660000

30071475

45570000

3-101

\
L RUNITTY T
Loco 15330 ;
"ic . RESTORE | UNJT X,Y,2-«»NORK AREA
uic CALLY CPF PL CLPO 13
Mic
LRC 09 LDl PA  _ . _ . - e
ADR 0001UNTTXX TUNITXX®=34
- LDl PB NOP | : .
ADR VOOUNTTXX UNITXX=*>0
LDl AC ST{ BC . .. o .
CDL NN NOP - C . ‘ .
TNZ N7 BTYR 02 STORE 1. VALVE . ..
. EXC LP NOP : - i
"AC . . .
: RN




\
e meee. — - - cm - - - - - o om— e ¢ rte ool —————ste s ¢ — - - e mee e
DADD . e . . e e+ e
e e em e pgpes =gt —— -~
. LOCO 18340 e e e e

nijc USES. WORKINGY 0,1 ~  ~
uic ADD DOUBLEWORD VECTOR 1 TO
nic . DOUBLE wORD VECTOR 2 AND SYORE
- . e e — oMl . SUM IN LOC SPECIFJED BY C
nic CALLS 1ST VECYOR ADURESS-<>A
mic 2ND VECTOR ADURESS~»8
i Mic : STORAGE ADDRESS <=> €
Mic CPF PL CLPO 14
1534n 05030260 . DADD LRC 03 CTS 60 :
15344 21054553 | . .7 Stw oL EXC L€ . _ . ._SAVE RETURN
19342 26132624 ) LDl aC LDI 8D Uge+>C,U2-55D"
19341 553842116 ) ADL CD STw 1D ADD UPPERSo=sWy
15344 26132624 . LDl AC LDI BD Li-=>C,L2-->n
15345 43342313 © ADM CD LDW 1C SUML~=3D SuMy-=->C_ .
15246 37224433 : ) TCT cT1 CIL cC .
15347 24532454 P STI LC SYI LD | _ -STORE WeL .
15350 54660000 e COL NN NOP
153%1 30671470 INZ N7 9YR QY i
15352 23070000 LOw oP NOP ) .
nAC -

P .- e e e e
L T U TOP U I - —_——— ——
.
= - - [ — - ~
'
- m m s i = emes me S o - e et e e a——— 0l ».
. - —— — e e —— - — s —
Y
- e e cmmamann . | e e ——— —— b ———— 40— ——
- - - f e mim e eh 4 e e e e —— et o es oo e e s s n rm e s e
- - - - o e et m—— e e mee i e p— -eam
- - . .o .
v - ' - - e e - - —
.
.
.
- -
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n3pl

,15351
115358
12356
15357
15340
15%64
15362
1536
15364
159365
15364
15369
15370
1937
15372
15373
19374
1537%
1>375
15377
15400
15404
15402
15403
15404
15408
15406
15407
19410
15411
15412
15413
15414

15415 .

15416
15417
15420
15429
15422
15423
15424
15425

15426

21052164
20412642

21740000
7¢ 3 17510
707504318
21112122
23742641
20422174
7¢ $
70750415
23132324
55314342
J722441%
21112122
23742644
26420000
74 3 17516
70750415
233132324
55314342
37224441
21112122
230642641
26422174
74 3 17511
70750445
21312142
23742641
26422174
74 3
70750415
233532344
55314342
37224431

23312142 . .

237420648
26420000

74 3 17517
70750415
23332344
553514342 . .
37224411
21312142

17514

17513 -

u3Dy

L
Loco

MiC

nic

®iC

nic

Mic

MiC

nic

nic

Mic

Mic

MIC

STH

LD}

STw

LoD

cPr:

[1£]]

[Q L]

LD}

LDD

.t CPF
LD®

ADL

TCcT

. STw
i LDW
o

- L00
- CPF
LOw

ADL

-1C1
STw

LDw

LD}
LoD

CcPF
STW

LDw

- . LDI
DD
CPF
LDwW
ADL
1CTY
.STw
LD
LD}
LoD
cPF
. LDw
ADL
1CTY
STw

ugpt "

18354

oL STw 6D
DA LDl DB
70 NOP

[ UN]TXX
PL  CLPOD 15
1A STw 28
70 Lh] Da
p8 STW 7D
c UN]TYX
PL  CLPO 15
1C LDw 20
CA ADM DR
CiL Aa
1A STw 29
7D LD] DA
DB NOP

C  UNIT2X
PL  CLPO 13
1C  LOw 2D
CA ADM DR
CiL aA
1A STw 2R
6D uDl DA
pB STw 7D
c UNITXY
PL CLPO 15
SA STW 4B
70 LDl D»
DB STW 7D .
c UNITYY
PL CLPO 35
SC LDw 4D
Cs ADM D8
CiL Aa

34 STw 48 . . _

7D LDl DA

DB - NOP

c UNITZY

PL CLPO 15
$C LDw 4D

CA ADM DB

CIL Aa

3A STw 48

LUNITRK-=2C -

.UPeenA LON==f

.. STORE PARTIAL RESULIS

MULT VECTOR IN UNIT X,v,2

LOC'S wiTh 1 BY 3 DOUBLE WORD
MATRIX STORE RESULTS IN OR1G.
1 RY 3 MATRIX LOCATIONS

CaLLs
ADDRESS 1 BY 3 DOUBLE -=>D
CPF PL CLPO16

. USES WORKING 0,2,2,3¢c42602 . .. _ _

§ -
pp-->n LONe=»B

H
UNITXX=epC
STORE ANS.=<sNi,N2 T e

UNITYX-e>C = . - ___
"oe .

“accun.” aDD
STORE PARTIAL RESULTS

MDS
ACCUM,ADD

X ANS IN W1,2

UNITXY==>C
MDS

. ammmier e — —_— - .- -

UP=esh
LOM=-=>g

UNITYYee>C
“s . ... e e e e

AGCUM.ADD o o oo

UPe=3A
LOW==>8 e e v imm—m a——— e e
UNIT2Yeo2C

MDS

_ACCUM_ADD

Y OANSJIN W34 o e

I~ S PTHEIY [ Cew Tr sey

PRI YT TN

Pao; et ity B e opaate e tniou g Tk e oo e o



u3D1 o o . . e e ea - -

19427 23642313 . LDW 6D LDW 1C L
15630 27412443 LOM DA STI DC UPe<>A,UP ANS<->STORAGE
15431 23232742 ’ . LDW 2C LDM DR LOWe->8
15432 24432174 STI1 DC STw 7D ANS . LOW==>STORAGE _ _ .
15433 74 3 17812 LOD ¢  uNn]TX? UNITXZ-2>C :
15434 70750415 . . CPF PL CLPD 15 ...mDS
15435 21112122 STW 1A STw 28
15436 2X74235) LOw 70 LDNW 3C . . -
15437 27412443 : LOn DA ST] DC UP-=»A STORE RESULT 2 UP
15440 23432742 LDw 4C LDN DR LOW B .. ..
15441 24432174 ) STL DC STw 270 STORE RESULT 2 LOW
15442 74 3 17519 . LDD C  UNJTYZ __ UNITYZ-e2C . i
15443 70750415 CPF PL  CLPO 35 nps
19444 233132324 LDW 1€ LD¥W 2D R
1544% 55314342 o . ADL CA ADM DB ACCUM aDD
19446 37224431 TCT CTy CIL aA °
19447 213112122 " SYTw gA STW 28 STORE PARTIAL RESULY
15450 23742364 LOw 7D STwW oD . SAVE Z VECYOR ADORESS __ . __
19451 26412642 LD! DA LD] DR UPe=>A LONe=3B
45452 74 3 17320 LOD C  Uwn[T22 UNIT2R-<>C
15453  In7%04315 CPF PL CLPO 15 nDS
15456 23132324 ’ LDw 1C LODw 20
1545% 5%314342 ADL CA ADM DB ACCUN, ADD
15456 37224411 o ... _.rcrcrva CtL AN : . i
T15457 23642441 LDW 6D ST! DA o :
15660 24422307 ST! D8 LDK oP ) exty Lt
- MAC .

e arie L mme mm s i me . e m e - e ——

3-104 . .




SCG SUBROUTINE

15500
1%501
49502
119503
19504
115508
:15%04
15507
15519
15511
1812
19813
15514
15518

19%16

19537

- 15520

19821
15522
15523
19524
1952%
15624
158527
15580
15531
15532
15533
15534
15535
15536
19537
15549
15544
15542
19543
15544
19545
15546
15547
15550
15951
15552
15553
19554

]

21052454
26322143
70354623
76546211
7% 1 1772727
00002751

“05011367.

24512751
05011367
25515455
63030702
50060000
24515444
32171644
57223014
631144318
03¢n5163
37226063
Jna74470
23432752
50366622
24520000
463544623
78545046
21612172
27526622
25%20000
46237654

23632374

55314342
37224443
70750492
57220000
63132345
275130314
631144131
44335113 -
37221615
76272651
000032314
63224422
2:6?5722_
27513014
631144113
00005233

'sc6

Ll aadiu s 100

-

- NlC
ST
LD}
cPF

- MCS
§TD
NOP
LRC
ST}
LRC
ST
cCL
cPx
(N1}
120
XO0R
cCL
SLC
1cTY
INE
LOw
cPx
(3]
cPL
ues
‘STw
LM
Stw
cPL
LDw
ADL
TCY
CPF
XOR
cCL
LDM
cCL
clL
TCT
DFs
NOP
cCL
ST
Lo
cCL
NOP

SCG SUBROUTINE

15500

STH

Sw
cPL
cen

Al

TENP483

LOM
SDL
Lom
snL
CoL
cLo
NOP
CoL
FTR
TNE
cIL
ALC
ccx
HTR

LOM L

SSL
NOP
CPL

-CPX

ST
SSL
NOP
MCS
Lhw
ADM
CIL
cLe
NOP
LD
TNE
CiL

. ALC

FIR
Lol
T20
Cit
XOR
N2
CiL
ALC

LA
67 .
LA
67
LL
02 .

Do
36
AS
AA
NC
NC
07

A
Lome

ec
ON
78
LOMB

12
7D
1]
AA

CALCULATE, SYORE SIN/COS 6

USES ALL WORKING STORAQE
CALLY

CLD 1 FOR VIEW 4

Ceo-VECTOR ADDRESS .

2 FOR V]Ew 8
3 FOR VIEW C

_CPF PL CLP 021

STORE 1-20use2
SHIFY
STORE
SHIFT
STORE

Z0V
20W RIGHT 1
Z2ow |

ZOVRIGMT A

"“20v OR Zow 1S 2ER0

SAVE SMALLEST COUNT

T TBeeszov T

SQUARE 20V

. ... SAVE PARTIAL RESVULTANTS

SOUARE 208 = .
 SUM SQUARES

002
.
AS

AA
AC

SORT

13
LA
AS
ge
en
AS
AL
AC

XFER IF Z0V>eR
CHECK SIGN OF 2OV
SIN O «ooN6

- ——

o m— i —— e+



L

SCG SURROUTINE . ‘ . e e e e s e
15555 37221612 TTTOYET O FYR £07 T T T TXFERT §F R0WRR T h
15556 76272751 R DFS 23 LbDM LA e e e e e e e
15557 00003014 _ = NOP TNZ aS S
15560 63224422 . CCL 88 CIL 88 - . . .
15561 23611614 LDw 6A  FTR 12 GO 10 STORAGE ) oo
15562 30473605 ) . INZ DY FTYR 0% e e e ——
15563 26712348 LD! PA LDW 4| COSINE %0 '
15564 37777777 oct 37777777 e
15585 27533234 : LDM LC T70 CS° CMECK SIGN OF ROV
19566 63114434 CCL AA  CIL AA
19567 57221646 _ XOR 88 FTR 06 G0 10 STORAGE
15870 26722345 i " DI PB LDW 4L __ _ SINE =0 .. ' —
15879 3777779y _ ocTY 37777177 .
15572 44552753 CIL LL LDm LC
19573 00003034 : NOP RLT I -
15574 63274422 - ’ ccL 88 GIL 88
15875 57110000 , XOR AA  NOP : ) o
15576 23542675 .. LDw 5D LDI PL  ___ . _STORAGE —— e rtm s s oaem
15577 o0 O 17106 ) ADR 000SINGA ) . -
15600 54445544 - COL BD ADL DD
15609 55452483 . ADL DL ST La
15602 2952237 . L ST 8 LDM of EX!T
: : WAC . <o

|
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ROTPSR

15610 74 4 17073
19611 63444444
1%612 74 1 17076
15613 231550000
15614 70750426
1561% 34060000
15616 70750410
15437 36060000
15620 707506405
19621 23570000

ROTPLR

THL —e— - e o
LoCo - 196190 . -
mic -
nic ROYATES P VECTOR FROM SYSTEM
nic §4 Y0 REFERENCE -
nic . . e e e ——
nic USES WORKING 2,5.,6,7
Mic :
"icC CALLs CPF P CLPO 22
Mic L
Mic *
[Q: 11 ] SINDA e emn - e —— e o - o ——
cCcL VD CiIL DD : ‘
LDD Ao COS DA . ; . - L.
STW SL NOP :
CPF PL CLP 026 . <=ROTY
SYT PF6 NOP :
cPF PL  CLP 010 ROV e et e e e
STT PF6 NOP
CPF PL CLP 005 ~ROTYL _
LDw 3P NOP :
®AC .. -
{

"ROTPLR




ROTP2R L ) . .
... . .. o e el ROTRRRT T .
: Loco 15624
Mic -
nic ROTAYES P VECTOR FROM
‘ Mic SYSTEM 2 TO REFERENCE
Mic
n:c . USES WMORKING 2,5,8,7 - I
“iC
KiC v CaLL! CPF PL CLP 023 )
L]~ . . L
Mic . -
15624 74 & 17077 - LoD D SinDOB . . — S e
1562% 63444444 . . €CL DD CIL DD .
15626 74 1 17100 LDd 4 CoS DB . C el
15627 21550000 ) . STw SL  NOP '
15630 70750426 . CPF PL CLP 026 . <=RoTY
19631 34060000 ) ) STT PF6 NOP )
15632 70759411 CPF PL  CLP 011 .. =ROYB e e ..
. 15633 36060000 . STT PF6 NoOP
15634 70750406 CPF PL CLP 0O6 . =ROT2
15635 23570000 Lbz 5P NOP EXITY
o A

3-108




\
ROTPIR
T ROTPIR T J
Loco 15640
nic _ ‘ o
nic ' ROYATES P VECTOR FROM
nic . SYSTEM 3 TO REFERENCE
. wicC. . . . - e e .
MicC . USES WORKING 2, 5,6,7 h
Mic .
wic ) CALLY CPF PL CLP Q24
MiC ) : '
' B L] ' .
15640 74 4 17101 .. Lbo o, SIN DC e e i e————— e .
150641 63444444 ccL DD CiL oD e ’
15642 74 1 17102 LDD o  CoS DC %
15643 21550000 STW SL NOP i ‘
15844 20750426 o ) CPF PL CLP 028 *ROTY .
15645 36060000 STT PF6 NOP | b L :
15646 70750412 . . CPF PL  CLPD 2 .. =ROYC __._ . .._.._. ._L
15647 36060000 . . STT PF& NOP .
15650 707506407 CPF PL CLP 007 *ROTS
15651 23%70000 _ LOw 5P NOP T EXIY
) . MAC
1
. o . - . e ——— = -
»
(3 - .
Aaal N
3-109
Tr— " ey e Yo r—— - rErvp -~




EVEN/ODD FIELD SUBROUTINE - - - . L

- 3-110 |

- m " EVEN/ODD FIELD SUBROUTINE ™
. L0Cco 15653 . I . - i
MIic ‘
uic USES WORK]ING 0-102033‘” B
MiC CALL CPF PL CLPO 86
: _ Mjc ) e e e e —— .
15453 74 3 17213 LDD C - PLARZ VIEW A
15654 21332100 STw 3C Stw 00 : L . _ . L
1565% 28712674 LDI PA LD] PD
15454 77777400 DEC -1818 . L . .
154%7 000n0200 oct 200
15669 55435813 ADL DC AND AC_ ___ROUND PL ____ _ _ e
15661 63334433 ¢CL ¢cC CIL cC
15662 21235722 STw 2C  XOR BR «PL IN NORKING 2
156463 76 1 172310 LDD 4  PCAR2 :
192464 21116319 STw 1A CCL Al N
15665 44317627 CIL AA DFfS 23 83/8-6¢89
15466 26745422 LDl PD COL B9 SUR 2ee-3¢ __ . - R
154687 77740000 DEC -189
15479 56422142 AND DB STw 4B
1567¢ 23322671 tDw 38 LD} PA
15672 00001200 DEC 1.25014
15673 5%210532 ADL BA LRC 10
15674 13672312 - SDL 67 Lhw 316 e e e e e e — e
15¢7% 55216311 ADL BA CCL A :
15678 443112323 CIL AA LDw 2¢ .
15677 57227827 XOR 88 OFS 23
15700 54222671 cOL 88 LDI Pa .
15701 77740000 DEC ~489 -
15702 56122341 AND AB LDw 4 —_—
15703 57122671 XOR AB LD! Pa
15704 40000000 ocT 40000000 )
15708 30272i01 INZ B7 STW OA . e
15706 74 3 17246 LOD C ° PLBRZ VIEw 8 N
15707 267126874 D! PA LDI PD :
15710 77777490 DEC 4818 _ ... .. — e =
15711 00000200 ocT 200
15712 554356313 ADL DC AND aC. ROUND PL _
15713 63334433 cCL ¢C CIL ¢¢C o
15714 2123%722 $§Tw 2C XOR 88 *PL IN WORKING 2 _ - - .
15715 74 1 17243 LDD A  PCBHRZ )
15716 21116311 ) e ‘STw A CCL AX —
157317 46317627 CIL AA. DFS 23 83/8-6309 .
15720 26745422 LDl PD CDL BB SUB 2eec14 e e
. 15721 77740000 DEC 189 :
15727 56422142 AND DB STw 4B . I _— )
15723 23322673 ° LOw 38 LD] P . - o
15724 00001200 . _.. _DEC _ 1.2%B14_ _
19725 85210512 : ."abL 8A° LRC 10
1572¢ 13672312 SDL 67 LDN 18 e e
19727 5521631% ADL BA CCL A4
15730 44112323 ClL.aA LDw 2¢ _ e e o
15734 57227627 XOR B8 OFS 23 o
15732 5422267% - cbL B8 LD PA_ _ -
15733 77740000 " DEC’ -189
15734 56122343 _AND AB LDW 4a e - L X



FVEN/ODD FIELD SUBROUTINE -

15735
19736
15737
15749
19741
15742
19743
15744

- 15745

15746
15747
1975¢
15751
15752
15753
19754
19768
197%6
19757
19760
19761
15762
15763
15264
15765
19764
15767
1577n
195774
15772
15773
12774
15778
18774

57122671
20000000
23033027
64132103
74 3 17301
21330000
26712674
777774900
oo0r0200
55435613
63354433
21238722
74 1 ©17276
21116311
44117627
26745422
77740000
56422142
23322674
00003200
55210512
13672312
55216311
4411232y
57227627
84222673
77740000
$6122343
57122671
106000000 -
23033027
64130000

7% 3 17360

70570000

" xoa

DEC
LOw
LOR
LDD
STu
(4]
DEC
ocTt
ADL
ccL
STw
LDD
STw
clt
Lot
DEC
AND
LDn
DEC
ADL
sOL
ADL
218
XOR
coL
DEC
AND
XOR
DEC
LOwW
LOR
sTD
CPF

AB

oC
AC

3¢ .

PA

pcC
cC
2C

1A
AA
PD

D8
38

8aA
6a
AA
B8
88

AB
AB

(1]
AC

WP

MAC

L0I PA

1B%
InE 87
STu 0C
PLCRZ
NOP
LD! PO
~16819
200
AND AC
CiL ¢c¢
XOR B8
PCCR2
CeL Aa
Drs 23
COL AR
189
STw 48

LDl Pa~

ROUND PL

“PL IN WORKING 2

T e BI/BebeBP
SUB 2ve-14

1.25016

LRC 10
LOw 18
CCL AA
Lbw 2C
oFrs 23
LD} PA
=189

LDW 4A

.LDL PaA

182

TN 87

NOP

NOP

’
H

C e m—— amem. v
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SUN CONSTANTS I o _
TYILT T SUN CONSTANTS T T TTTTTT T —
~ Loco 18352. . : e e e e reiams -
L34 ’ b
HIC : USES WORKING 0,1 i
“ic . CALL CPF PL CLP 044
Lo .. e .oMIC — - - ———
16352 21050000 . $Tw OL NOP ’
16353 74 1 1602% LDD A SUNE . N } . .
16354 70750400 . CPF PL CLP Q0O SIN
1635% 21110000 STw 1A NOP .
16356 74 1 16028 , LDD 4  SUNE
16357 70750401 CPF PL CLP Q0L . [COS . e o .
16360 5055722 . ~ LRC ¢5 X0R dR .
. 16363 13672313 SOL 67 LDw g€
16362 63334433 ccL ‘cc c1L cc .
16363 76272112 : DFS 23 STw A COTANGENT
16364 74 1 16024 . LOD o Suna .
1636% 70750401 ’ CPF PL  CLP OnN} e o B08 e e
16364 63124422 CCL a8 C1L 88 '
316367 23137654 ) tDw §C mMCS 12
16370 75 1 17345 ° $T0 A OS¢
16374 74 § . ‘16026. . LDD A SUNA '
16372 707%0400 : CPF PL CLP 000 SIN .
16373 63124422 . CeL B CIL BB e~
16374 23137654 LDx 1C McS 12 . '
16378 75 1 17346 . $TD A SSC )
16376 23070000 : LDN 0P NOP . ExIv
AXXNXKX MAC . o
i

A A N X T AR s




DACYU CALCULATION PROGRAN

TTL DACU CALCULATION PROGRAM
Loco 16400 . . - - -
‘ uic =
HiC ‘ . e - -
Mic ‘ CaLLt CPF.PL CLP 003
. Mic _ e emie e e e em———
nic )
16400 21050000 DAcuC STW 0L NOP : e e e
16403 74 1 16471 LOD A CHCTR o B
16402 24750000 LBl PL  NOP .
16403 00 0 16334 ADR 00ULSFY . :
164n4 55152754 . ADL AL LDM LD ... LOADS LSF YO D __ . .
1640% 16010000 FTIR 0y NOP . .
16406 74 3 1647¢ LDD 4 CHCIR ‘ S o
16407 26750000 LDl PL NOP . i -
‘30413 00 0 17450 ADR ooodDacly | » '
16411 5%152753 ADL AL LDM LC i INPUT -a>C .
16412 267257382 . . LDl P8 x0R CB L CHECK FOR BAQ GUY. ___ . __ . . ...
1643 400NQ000 . ocY 40000000 ) . ’ L
16414 32274433 . . T20 87 CiL c¢C Fix IT .
16415 262%0000 ’ LDl PL  NOP CONSTANT TABLE ADDRESS--~>{
164184 00 O 16300 ADR 000DACC .
16417 0000n260 ° .- : NOP. C1s 60
16420 32341602 @ o .. . TRO CS FTYR 02 _. _ CO™PLEMENY [NPUY YALUE [F_NEO,
16421 63334433 . cCL cC CI1L CcC :
10422 34010000 STT PF1 NOP ' : .
16423 55452652 : ADL DL LO] LB ’ LOAD MULY, CaNST. TO 8
16424 74542673 ' - MCS 12 LD! PC -
© 1642% 37777000 ocr 37777000 MAY GOOD NUM IN A REG 1S 777
106424 551330364 . ADL -AC  TNZ €S ___ _  __TEST FOR 100 LARGE_JNPUT VALUE __ .
. 16427 16020000 . FTR 02 NOP : . . )
16430 05041320 LRC 04 SDL LOM e
16431 16070000 : FTR 07 NOP
16432 464307064 CPL DC  CLD 04 . .
16433 55342673 ADL CD LD! PC ADD 4°YO D c
16436 37777744 - e .ooeer 37777744 . CX FOR_LARGESY_SF : o
16435 55433234 ‘ ADL DC -T20 ¢S k ,
16436 16470000 , 8TR 24 NOP L, .
16437 74 1 16471 . LDD A CMCTR .
16440 16210000 FTR 37 NOP . N s . .
16449 26535513 TMVP LD! LC ADL aC MIN VALVUE CONST TO0 C
. 16442 30341803 - — . TNE CS FTR 03 . MIN VALUE 0,K, FTR 03 _
16443 26735534 DSF - LDl PC ADL CD SuUsT 4 FROM p ‘
10444 77777774 ' DEC -4 ' e i emmeee e e e o 4 ae
166445 14400000 T 8TR 31 NOP ’
16446 35013601 . TCF PFL FTR 03 O, K. MIN AND MAX NO, ... . s .
© 16447 63114411 CCL AA CIL aa
16450 26735613 .. _ .. ... .—.., LDl PC AND AC. . ____MASK_ND. ID £
16451 00037777 i . ocy 3 . e .
16452 26526423 T LDl LB LOR 8C OR IN CHAN NO, TO C ... . . ... .. .
16453 74 1 16471 . LPD A  CHCTR : )
16454 26750000 . LDy PL NOP et e e e e e e e
16455 00 0 16334 _ADR - QOOLSFL : ’ B
16456 55152554 . . .- ADL AL STM LD .__._ . _SYORE LSF_INDEX YO LSF YABLE _____
16457 26750000 = . LDl PL NOP o :
46460 00 0 17464 ADR 000DACO1 o el
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DACU CALCULATION PROGIAM

16469
104062
16462
16464
1646%
16466
16467
16470
10471

55152553
073135714
32471603
44110000

75 1 16471
14120000
75 0 16471
23070260
00000000

T#0
cIL
sTD
8TR

e —————T -
STM LC T T T S 0uTPOY TABLE
XOR AD - — ———— e ———

FTR 03
NoP
CHCTR
NOP

CK FOR LAST CHAN

INCREMENT A aND STORE [N CHCTR ™~~~

TTUSTD 0 cuetr T
v LDw 0P CYS 60 . . e I
CHCTR ocr 0 T ' o
: MAC ) e




RYY

16400

10601
16602
106603
16604
16605

16606

16407
16610
16611
16612
10613
10414
16615
10616
16617
16820
16621¢
16622
10623
16624

1662%

16624
16627
16630
16631
16632
16633
1683¢
1663%
16636
16637
10640
1664y
10642
16643
16644
16645
16646
16647
16650
16851
16652
16453
16654
1663585

.00 0

21450260
70752673
00000000

54332553

70722674
ononoo0Qo
32341606
32471607
57442924
2h742%54
up00001?
7% 0

32472347
14030000
u7012%2¢4
207462554
0n0000312
26712672
o0 ¢ 16021
00.0 17126
26733606

70750420
26737034

00 0 17700
70750433
287336086

0o 0 17700
70750406
70750405
70750410

74 3 17700
30341643
2671%631
34000000
32171640
63334433
26715722
02000000
76272112
74 3
76544642
74 3
76542674
00200000

75 0 17343
23470000 .

17700

17702
16119

Rav

L

Loce

MiC
nic
L1+
nic
MIC
MiC
Mic

- MIC

STw
cPF
oct
coL
CcPF
ocrt
Y20
T20.
XOR
Lol
DEC
STD
LOw
T20
FIR
CLD
LDl
DEC
LI

: ADR

ADR
LDl
ADR

. CPF

(8]}
ADR
cPF
LDl
ADR
CPF
cPF
cPF
LDD.
TNE
Lol
ocT

. T20

ceL.
LD}
DEC
OFS
LDD
NS
LDD
NCS
DEC

4L
PL

cc
(]

cs
D?

PD

4P

07,

03
01
PD

PA

pC

PL
PC

PL
pC

PL
PL
Pt

cs
PA

A?

cc.

PA
23
12
12

. 000TEMP

Ry
16600

cYs &0
Lol PC
4

STM LC
LD} PO
0

FTR 06

FIR 07 _ -

STM BD
STH LD
10
HEACON
NOP
LOW 4P
NOP
STM 8D
STH LD
10

LDl PR

00018CNX

oodLa2XV
STT PFé

"0O0TEMP

CLPO 20
cpF CD

CLPO 33
STT PF6
VOOTEMP
CLPO 06
CLPO 0%
CLPO 10
TEMP
FIR 3%
AND Ca

- 34000000

FIR 32

CiL CC.. —

LT

STw g8
TEMPe2
CPL AB
IPCAX. _
Lol Po
187

3-115

. ROTA

RESOLVE BEACON VECYOR'
BEACON IN SYSTEM 2 .
SEEN BY VIEW & IN SYSTEM g

CALLY CPF PL CLPO 34
USES WORKING.0,1+2,3.4,6,7

FRAME CTR aDR,eed .. __
FRAME COUNTER .
DECREMENT aNn STORE COUNT
SAVE *ALINK' ADDRESS
'BLINK!

FIR IF CTR 80

FYR IF BLINK NO_'ON'
Oee>BLINK

OFF COUNYes»CTR
1OFF 'FRAME COUNT

Ex1T

EXIT JF BLINK NOY *QNe .. _.
GO TO CALCULATION

1-22AL INK

ON COUNT<<3CTR,

ON FRAME COUNT

START CALCULATION

- e s - — ———

SDSILA2#1BCNX

NDVNORMALT2E
ROY 2 , 202

ROT & , Res>y

BEACON BCNX =->C
BEACON HCNX 15 NEGIOUT OF SIGHT

BCNX<200-310UT OF SIGHT

1/8CNX-=>WORKING 1 ‘
NS SCALED B T e J
mULY. BY P/D .. ; .
ANS, SCALED 7




R8V

1645%
16457
16660
10461
16662
166063
16864
10665
160664
16687
16870
16874
16872
16871
16874
16478
16676
16877
16700
167014
16702
1670
16704
4670%
16706

5%414612
26737654
0ng14600
26745814
27776000
30471621
23132121
762 17701
76544612

74 3 16118
78542674
00210000
55414412
26737454
00131600
26745814
77776000
InaT1604
05136623
23225%22
64214431

7% 1
23470260 :
7% 0 17343
23470260

17343

CPL AR
NCS 12
3078¢8
AND AD
77774000
RALE YA
STw 24
TEMP ot
CPL ag
IPCcax
LDl PO
187
CPL AB
mes 12
295816
AND AD
77776000
FIR pe
SSL LOMA
ADL 88
CiL AA
dFACON
CrS 60
UEACON
0rs 60

ADL DA
L0l PC
DEC
Lol PD
oct
T™™Z D7
LDw 1C
Lo 8
MCs 12
Lo €
MCS 12
DEC
ADL DA
LD} PC
DEC
LDl PD
ocY
INZ D7
LRC 11
LDW 28
LOR BA
SYD &
LvDW 4P
§$t0 0
LOW 4P
MAC

ADD § TO RESULTY .
MULT. BY 205,JR23+-3k _

J>10 BITS,RLANK BEACON

Jee> WORKING 2

MULT, BY P/D -

ADD ONE YO AESULY
WULT BY 307

110 B1TS, BLANK BEACON

SEY BLINK TO ONE
EX1Y

2ERO BEACON
Extr - .

2.11A



DORC

167220
16724
16722
16723
16724
16725
16726
16727
16730
16731
16732
16733
16734
16735
16736
16737
16740
16741
16742
1674}
16744
16745
16746
16747
16750
16751
16752
16753
10754
16755
16756
16757
16760
16764
16762
16763

21050507
35011603

74 1 17124
74 2 17125
07001610
35021603

74 19 17146
74 2 17147
0670114604
35030100

74 1 17170
74 2
07020009
21640260
13205122
37224431
00003214
63114411
32145414
45135711

74 2 16017
76274621
21415722
70750402
63134433
21512671 7
00002427
57227627
26714613
74000000
56212364
30176332
26755545

00 © 17103
25522353
26735545

.

17174

DORC

'3—117

T DORC
NiC .o e m e
nic .
L DORC SUBROUTINE
M3C 8/19/767
Mic e e e e
Mic WORKINGS .
M1C 0 RETUNN ADDRESS _ .
mic 1,2,3 SORT .
Mic 4 Rs2v B22
nic ® 5 SORT R/2n B1l
HIC .. & ADDRESS MODIFIER ___
uic PFY ON FOR Y1Ew A :
nic PF2 ON FOR VIEwW ©
L11 . PF3 ON FOR VIEW C
niC .
Mic CaLL! CPF PL CLP 035
nic R . e e e s
nic ALL PGM LITES TURNED OFF
Loco 16720
STu 0L LRC 07
TCF PFL FTR 03
LDD A LaR2y VIEW A
LDD B LARZL e n e e
CLD 00 FTR OA
TCF PF2 FIR 03 -
LDD A  LRRZY VIEW B
LDD 8 LARZL
CLD 01 FTR 064
_YCF PF3 HWLY — ...._ERRQR WAL
LDD A LCR2U VIEW C
LDD B LCREL - _
-.CLD 02 NOP
STw 6D CYS 60
SDL LOM ALC BR W R34 10 P27
CTCT CTY CIL Aa . ____ROUND__ .. -
NOP 170 AS .
CCL AA CIL AA MAKE M NEGATIVE ~
TZ0 AS CDL AA N MIN 1S 2064
CPL AC XOR aA e
L0D B8  IRAD 827
DFS 23 CPL BA_ ___ ..B50/827e82% _
STw 4A XOR 98 R/2H B22
CPF PL CLP 02 SORT e
CCL AC CIL CC .
STw SA LD! Pa SAVE SORT . .
DEC +159315810
_XOR BB DFS 23 ___ _____1/2P1eSORT_@=-1
LDl PA CPL AC S
oct 74000000 LIMIT MAX DIP ANGLE
AND BA LDW 60
INZ A7 CCL CR e e e e
LDl PL ADL DL
LADR . 000 DA e e
STM LB LDW 5C DiP ANGLE B8-1
LDl PL ADL DL . . - -



DORC

16764
16765
16766
16767
16770
16774
16772
16773
16774

00 0 16205
27527654
55112342
55215722
70750402
23640000
26755545
o0 0 17361
25512307

3-118

T T ADR™ ~ 000 DCONA  ~  B12 —
Lbn LB MCS 12 . 523 . e e e
ADL AA LDw 4B . B22
ADL BA ROR B8 v e e m
CPF PL CLP 02 soRt

LDw oD NOP .
LDl PL' aDL DL -
ADR  ; 000 DORCA ) _ i e e et e i e
STM LA LOW OP STORE Ji B11
MAC .. . R
’ N
13 : -




wOVE SYSTEM TuO FOR LJUNAR TER

17600
17601
17602
17603
17604
17605
17606
17607
17630
17#11
17812
17613
17614
17615
17635
17617
17¢27
17621
17622
17822
17624
1762%
17624
17827
17830
17631
17632
17¢33
17634
17635
1763¢
17637
17649
17641
17642
17643
17644
17645
17644
17647
17650

74 1 17120
74 2 17128
05131320
000N3214
07003607
267259512
00006009
32243474
74 1 17122
00003214
07061601
07140000
26712A72
o0 O 17627
on o 17010
55410504
26132423
545663087
14750000
26132732
7% 3 17543
7% 2 17347
44570000
0no00nN00
000N0000
ono000000
00000000
00000000
onoooo00nN
0n000002
20360000
77777277
037400000
72529253
00000002
00000002
20470000
o00n0000
34720000
05252%2%
00000004

LDATA

IR ALY

Loco
MIC
LDD
LDD
LRC
NOP
cLD
Lol
ocr
120
LDD
NOP
cLD
cLD
Lol
ADR
ADR
ADL
LD!
coL

- BTR

LDl
STD
STD
CiL
ocy
ocy
ocrY

. ocTy

ocY
ocy
ocT
ocY

ocT
. ocy

ocrt
ocTY
ocr
ocr
ocT
ocr
oCY
ocY
MAC

11

P8
8s

06
PA

DA
AG
NN
02
AC

LP

HKOVE SYSTEM TWO FOR LUNAR®

17600

LARXY
LARXY
SDL LOM .
Y20 AS
FTR 07
ADL ag
6000
dTR 03
LARYU
T30 aS
FTR 03
NOP

LD] P8
000LODATA

oooY2xy ... .. .. ..

LRC
sty
7]
NOP
LOM AB

Ps2 . .
POS

NOP

0e
8c
N7

[-X-R-X-%-X-]

00000002
2n160000
77777777
03700000
;2525253
00000002
20470000
Un000000
34720000 _
052523%2%
3

. SCALE x POSIT

.. YL +1800 FEEY

vy
. _ Y, 1050 FEET

ORIGINAL POS]
X LIMIT 3072
OR1GINAL POS]

LEFT POSITION
RIGNT POSITIO

ExyY

XY ORIGINAL
X

MY

1]

10N

TION _

FY @23

TI0N

POSTTION

Yl
ps2
POS

Xy LEFT POSITION

XL 5134 FEEY
Y

Ps2 ~30 DEG

POS .
Xy RIGHTY POST
XL 5159 FEET

TION

PS2 30 DEG
PoS

Tt S NPT

BAra)



SUB LMK
. - - YT T Sue LINK
XXXX _ ~com SUbkOUTINE LINRAGE PNOGURAM
A - TTEUVVTT T 165007 T T
Loy /0000
- o T mrmr e Wi
7000 74 7 16500 Lou » A : SiNe
JU0UY 74 7 10501 Cov P 7 Ay TTTTTTTTTCOSTRNE
7vov2 74 7 16502 Ly ¥ ey SQWT
7003 24 7 10509 TUY P77 Ay T T T LYYdY)
7v0us 74 7 lovue ~ LU P Aes ° *OTY
Tu005 /4 7 1o050% Wy P Aed NOTY
200u6 74 7 . 18906 LDu P Aeo NQT2
JU007 76 7 16507 Lo ¢ T Ae? NOTS
70010 74 7 1851 ADvp  Aey XOTA
7un1y 74 7 18511 Lhu P Aey 77T NQTd
7v012 74 2 1ediz . kbu P A1 ROTC
7v03y 74 7 16519 - (W Aeil HUN]T
Jugire /4 7 10514 Lbv » Aely DaDY
Tugls 74 7 16515 Lou p I YS ¥ MDS
Fud16 74 7 16516 Louv ¥ Aeld W30}
79017 /e 7 16517 tbu » Aeld csv
yup2a 74 7 1652y &bu ¥ Aelb SuS
Tu02y 74 7 16%21 Lbu ¥ Ael7 SCG
V022 74 7 1652¢ Lwu » A2 MOTPIR
7vpes 74 7 16523 v v Aely RUTPZR
Juoca /4 7 10524 Lbu » Aegy _ _.._HoTP3n
03¢5 74 7 10%2> . Lu P Aegl ROTX
Tv0¢6 74 7 16526 . tbu P Asge HOTY
7u%eY 74 7 18527 T LU P Ased ROV e
Tvose 74 7 1653y LOu P Asgs HELSGS
rups8y /4 / 16531 Lou P Aegb vacuaf
Tups2 74 7 10582 Lbu v Aegs - xnTY
TrVes3y /e 7 165389 Lbu P Aeg? NDV
70034 74 7 10934 o .. ADU P AedB Kyv
70085 74 2 16535 . Lbu'p [ X¥1 DURC
7u088 74 7 16530 Lbu P Aesy EUF
70087 /4 7 16537 Lv » Aesi XMTLP
V040 74 7 16540 Lbu » Aes2 XMTS
Jupay 74 7 16541 Ly @ Ae$d 5YSY
7vup42 74 7 1654 o _Lbu P [Y¥]] SYS¢
7v043 74 ) 16543 Ltov P Aesd $YSS .
7v04s 74 7 16544 LDU P _Aest SUN
V%45 74 7 16545 Lbv v Aes? SHAD .
"Fyp4e 74 7 165406 . Lhu P Aess COLPAC
70047 74 7 - 16547 Lbu P Ao sy Svsy 1¢
70050 74 7 1685V .. Lbv » Aeal 5YS2 |C
700%1 74 7, 16551 Lov » YY) 5YS$ IC
7v0%2 74 7 16552 = . Abu P Red2 XMITCOL
V053 74 7 16593 Lo P Aedy
7v058 74 7 16554 LUV P Aeed o o
7005 74 / 16555 Lov P Ae oS TVECT 1
_Tu0%¢ 78 7 16590 Lbu ¢ Aedb IVECT 2
70057 747 1655/ LOu P Aedd TVECT 3§ -
7v060 74 7 165060 LDu ¥ Aea8
7v0061 74 7 16561 Lov » Aed$
9002 74 7 __16%62 ‘LD P AeSD
3-120 '



-sup LINK | ) o o
70063 74 7 16563 LDD P AeSg —_—
Ju064 74 7 16564 LDD P AeS2
0065 74 7 16565 LOD P AeS3 -- e i _
.70066 14 7 16566 LDD P AsSe
70067 74 7 16567 , . DD P AeSS ! - S
70070 74 7 16570 ' _LbD P AeSS . .
70074 74 7 16571 LOD P Ae87. - ————
70072 74 7 16572 LOD P . AeS8,
20073 74 7 16573 LDD P Ae89 — . .
70074 74 7 16574 LDD P 4,60}
U078 74 7 16575 LDD P Ael81
70076 74 7 18576 LDD P Ae62 _ o L
70077 74 7 16577 LOD ® Aeb63 - -
MAC )
- " - - o = R T MM AN AE D C I A A A S LA Sma a MEStenie e e
!
:'):
- 3-121
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AN
&

o

e e
e

O e PO
[

! S S N
i sin oS ) . o . : e
i - UL S'a €OS - B -
o ccee Com S+0OF 1S SINE COSINE RQUTINE _ . —— -
?j : COX . E+VER wWiTh ANGLE IN A REG,
H con " CIN FRACTIONS OF A CIRCLEY _
'»‘ (1] ANS, IN A REG, 80
b et . COW  CaLL SINE i _CPEPL_CLP QO
! [-L]
| con CALL COSINE 1 CPF PL QP OL __ . . _.
' con : .
f nic - e e e -
3 Loco grog00 . .
gl 70100 26729521 cos .. . LDl PB ADL BA _  ADD. 90 YO ANGLE .
7010y 20000000 . DEC ie1 ) - :
70102 26745514 SN LDl PD ADL AD CHECK FOR ANGLE BETWEEN
~— 76103 20000000 DEC 123 90 AND 270 UEGREES
70164 30446211 : TNZ DS CCm aa - )
70105 30144431 TNZ AS CIL A
70106 5%114612 . ADL a4 CPL aB _— e e . -
70107 46134614 T CPL AC CpL aD -
20110 765446313 . . MCs 12 CPL aC
7011y 267274654 ’ LDl P8 MCS 12 :
70112 777%a206 X ocT 77734206 Ce
70113 26725512 ' LDl #8 ADL AB .
70314 01213123 B . ... _ . ocv 09213423 €3
701185 76542672 MCS 312 LN Pe
70118 65524473 . ocr 55524473 c2 e e e -
70117 53127454 ADL AB MCS 12 . .
70120 26725512 LDI PB  ADL AR
70121 31173747 _ ocy 332103747 c1 .
70122 464378% _  CPL DC MCS 12 __ __ . e
70123 55117057 . ADL AA CPF P RETURN TO cALL ™5 PAGE.
. ' nAC ) ) o S
1 .
\ . - el e e e e
. .
3-122 .
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SORT

70123
70324
Tvi27
70130
70131
70132
70433
70134
70338
V136
70137
70140
70144
70142
70443
70144
70165
7U1 46
70147
70150
7V151
70152
70153
70454
70158
70456
7015%7
70160
70461
70362
7U303
70164
70165
70166

63063213

32231837 -

72143014
63116322
03216064
05016763
13610%01
330315533
66645513

21143563
43224211

21217212
21324634
63334433
76275524
23210%01

2332647¢

63434433
762758824
23210%01
23326874
63434433
76275524
23210501
233266874
63434433

76275524

46027627
46410503
13677201
23145046
13603044
62226311
70570000

e

FSORY

A

comM
coM
con
com
(L]
con
con
con
con
com
L0Co
nic
cCL
120
cPS
cCL
SLC
LRC
SOL
™r
SSL
[ 34]
ADM
STw
STw
cCL
DFS
[§:T]
(§:1]
cCuL
DFS
LOw
LDw

‘ceL
..DFS

LDw
LOwW
cCL
DFsS
cPL
cPL
SOL
LDw
SDL
ceu
cPF

.. HAC

Gt cee e e s e s e - et s e

SORT

FSORY e e e
NEWYON RAPHSON APPROXIMATION TO THE FIXED

POINT SQUARE ROOT,
9 MAY 67

"ENTER WITH NO, IN A AND_B REQ,

AY AN EVEN © FACTOR,

- ANSWER IN A REG. aT B/2 SCALE FACTOR ~~
CaLLt CPF PL CLPON2 ’ .
WORKING $,2,3, USED BY TWIS PROG,

a2 . . L o ot e e e e o 1 e 5 e = x i o v

OGN T30 axfF

BXF FTR 3%

AD TN2 aS

A& CCL 68 )

21 CCx ND S e ———— - -
1 SLS NC Ve
ROMILRC 3

01 ADL CC .

ROMDADL aC: . . .. .

10 TCF po

88 AMK AA. ___ . __._.___ —_— e

24 CPS AR
38 CpPL CD . L .
cC CiL cC :

23 ADL 8D e
2A LRC 1 Co
38 SSL ROLD __.

pc CiL cC
23 ADL ©D
2A LRC 3

38 SSL ROLD
DC CiL cC

23 ADL BD___
2A, LRC 4

38 SSL ROLD. e

pc CiL cc

23 ADL 8D c e et

98 DFs 23
DA LRC 1

ROM?CPS 04

10 CPX DN . o

ROM TNZ DS .
88 CCL AA e e e e e e
P NOP- o -

3-123




L "7 RoTX
LOCO 70170
nic
nic

T : uic T VECTOR ADDRESS IN€ -
. - ctem e e e MG _SINPHMIND
J MiC C0S PH IN A
. . we . . e ... CPF P CLP 029 e —
nic .
n;c . o . USES WORKING 6,7 .
nic .
70470 216%443% - ROTX__. . _ . $Tw 8L CIL CL . _ .. _. . ——
70171 26%24613 ' LDl L8 CPL aC tos t0 €
70172 76542173 ) ‘ MCS §2 STw 72 _yeos Yowy
70473 27525458 LDw LB CDL LL . 2 08
Jug74 76544534 MCS 12 EXC aD RCOS YO D, SIN YO A .
70178, 26524613 . LDl LB CPL aC Y YO8, SINTOC
70176 74544311 . —— . MCS 312 CCL Aa__ . . e —_
0177 27524431 LD LB CIL aAa Froa, -sInTO A
. 70200 55142554 o ) ) ADL AD STM LD . SYTORE 2 = I N
.70201 76545453 " MCS 12 CDL LC ISIN T0 A
70202 23745514 . LDw 7D ADL AD e
70203 25345433 v - ST CD Co. CC STORE Y
70204 23670000 . . _____LDw 6P NOP . i EXtY
. NAC
- e e l -
7
‘ Y
3
- e . - - e e e —— e e e
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| Y
ROTY - — e ——— — - -
TTTTINGT T Roty o
L0Cco 70208 I R
nic .
nic VECTOR ADDRESS 10 € T
NiC SIN ™M TO D
... Mic _ _.. COS TW TO &
mMic CPF PL CLP 026
- MIC B U _
MIC USES WORKING 6,7
nic
70206 216354513 ROTY STw 6L EXC AC cos 70 C
70207 26127015 LDl a8 CPF AL . . e et e it s+ e e e e s+ oo
70210 76544455 MCS 12 CIL LL ¥COS IN A
70211 21712752 STw 74 LDM (R 2Y08 .
70212 76544534 MCS 12 EXC AD #C0S 70 D, SIN TO A
70213 54555459 cOL LL CnL tL L AT X )
_ 20214 24524613 LD} LB CPL aC SIN TO C» X YO0 8 :
TU215 76544458 nCs 12 CIL LL . XSIN TO A . . m e e . e —
70218 27529514 LD LB  ADL AD 28 : :
70217 74546311 MCS 12 CCL aa ZSIN Y0 A
70220 2%54441y STM LD CIL as STORE #» ~2SIN 10 &
70221 23745514 LDw 7D ADL AD . - e
70222 54535433 chL LC CDL CcC -
70223 .25342387 ST: CD LDw 6P ... .-..STORE X. EXIT_ et
MaA
. I _
!
/' - e s e e e e e e s v - ——’ - ——
)
3"125 ) . ) Ve
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nOTY . - e e . e e s - e
Tt ROTV
LOCO 702248 . . .
_ Mic ROTATE UNIT VECTOR THRU SPECIFIED -
uic SYSTEM o .
Mic . CALLY CLD $+2:0R 3-=>SYSTEN T
- - R ) | - iew . NUMBER  _ _
nic cPF PL CLPO 04
nic USES WORKING 0,3,2,3.4,6,7
u;c SEY PF6 T0 3 FOR NEG ROT.
. MlC .
70226 77712144 ~ ROTY CFS 7A STw 4a oo
70227 4%410716 . . . LEXC DA CLDQS . -
70230 S%7¢2%41 ADL PD STM Da STORE SYSTEM NUNBER
70232 21350000 STw 3L NOP SYORE RETURN __
70232 70750413 CPF PL CLPO 13 T0 RUNST
70233 26730000 \D! PC NOP . e
0234 00 0 17510 ADR UNOUNTTXX UNITXX-e3C
70235 70751607 e et ey - CPF PL FTROO? - —_—
70236 26730000 LDl PC NoOP .
70237 00 0 17513 ADR 0agUNTTYX UNITYXee»C
702409 70733604 CPF PL FIR pé
702414 26730000 L01 PC NOP ‘ -t I
70242 00 0 17516 ADR 000UNIT2X UNITEXew>C
70243 707531601 e _CPF PL _FTR QL
70244 23370000 LDw 3P T NOP RETURN<3P
70243 23410274 LDW 4A CTS 74 ...SETY PF e
70246 27745547 LDM PD ADL DP T )
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