AD=AQ44 126 ARMY MISSILE RESEARCH AND DEVELOPMENT COMMAND REDSTO==ETC F/¢ 17/8
OPTICAL CONTRAST VARIABLE GATE CENTROID TRACKER FOR THE INTEL 3==ETC(U)
JUN 77 S RICHARD» F SIMS

UNCLASSIFIED DROMI=TE=77=13

L —




"" 10 ke ks

=W
|||| 1] 2
= =

22 Tl nie

.

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963-7




26

A

—

ADAG44

U.S. ARMY
MISSILE

RESEARCH
AND

DEVELOPMENT
COMMAND

DOC FILE copy’

Redstone Arsenal, Alabama 35809

DMI FORM 1000, 1 APR 77

TECHNICAL REPORT TE-77-13

OPTICAL CONTRAST VARIABLE GATE
CENTROID TRACKER FOR THE INTEL
3000 MICRO PROCESSOR

Advanced Sensors Directorate
Technology Laboratory

June 1977

Approved for public release; distribution unlimited.

4D D C

nwe
_r’Dr‘r\ D,
sep 15 1977 ‘:\si
1‘ ]’T l‘ U L_s j

\
—




DISPOSITION INSTRUCTIONS

DESTROY THIS REPORT WHEN IT IS NO LONGER NEEDED. DO NOT
RETURN IT TO THE ORIGINATOR.

DISCLAIMER

THE FINDINGS IN THIS REPORT ARE NOT TO BE CONSTRUED AS AN
OFFICIAL DEPARTMENT OF THE ARMY POSITION UNLESS SO DESIG-
NATED BY OTHER AUTHORIZED DOCUMENTS.

TRADE NAMES

USE OF TRADE NAMES OR MANUFACTURERS IN THIS REPORT DOES
NOT CONSTITUTE AN OFFICIAL INDORSEMENT OR APPROVAL OF
THE USE OF SUCH COMMERCIAL HARDWARE OR SOF TWARE.




UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)
READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE s READ INSTRUCTIONS -
- REPORT NUMBER 2. GOVT ACCESSION NO. ECIPIENT’S CATALOG NUMBER
o
TE-77-13 i7 ;
R L0 and Subtitle) VERED

v s gt e

QPTICAL CONTRAST VARIABLE GATE CENTROID TRACKER | |
> A9 C T
w{ FOR THE INTEL 3666 MICRO PROCESSOR . 7 } i l(e?b

ey = j @m——— | O RmRSRQHT NUMBER

[ =TE~-77-13

4 x PR T R GRANT NUMBER(s)
/0| S./Richard F./éims {

9. PERFORMING ORGANIZATION NAME AND ADDRESS

Commander 2

US Army Missile Research and Development/eﬁnnand
Attn: DRDMI-TE

Redstone Arsenal, Alabama 35809

11. CONTROLLING OFFICE NAME AND ADDRESS - ATE
Commander @ 17 J V77
US Army Missile Research and Development Command i s
] Attn: DRDMI-TI s
h Redstone Arsenal, Alabama 35809 79

T4 MONITORING AGENCY NAME & ADDRESS({f different from Controlling Otlice) 15. SECURITY CL ASS. (of thie report)

S ———
/ ) 7(‘ Unclassified
A / p 1Sa. DECLASSIFICATION/DOWNGRADING
EDULE

SCH

16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abatract entered in Block 20, if different from Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reveree eide if necessary and identity by block number)
MICRO code list

MACRO code list

EAI PACER 100

Optical contrast variable gate centroid tracker

20. ABSTRACT (Coutinue en reverse side f neceesary and identify by block number)

This report presents a description of the optical contrast variable
gate centroid tracker. Tracking flow charts and computer listings are also
presented.

DD e EDITION OF ! NOV 65 IS OBSOLETE UNCLASSIFIED

Pt SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)
¢_Z¢.Z s L

?




UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)

UNCLASSIFIED

SECURITY CLASSIFICATION OF Trn!l PAGEWhen Data Entered)

R S T A




I. INTRODUCTION .

II. MAIN TRACKER LOGIC FLOW DESCRIPTION

III. CONCLUSIONS

Appendix A. TRACKER MACRO CODE LISTING
Appendix B. TRACKER MICRO CODE LISTING
Appendix C. TRACKER MICRO CODE LISTING WITH EXPANDED BIT LISTING.

Appendix D. EAI PACER 100 EMULATION MICRO CODE LISTING

T ey A
prauas ARt
o L

- — t————————— % P U P e

CONTENTS

Page

23
27
45

70




|
|

R

Heceding #ge BLIM T fimed

L
I INTRODUCTION
The US Army Missile Research and Development Command's Imaging

Seeker Algorithm Development Microprocessor System, which employs the
Intel 3000 microprocessor, was used in developing this optical contrast
variable gate centroid tracker., The tracker processes data taken from a
10K memory which has been "filled" with digitized data from a 100 X 100
element image produced by a Fairchild Charge Couple Device (CCD) 201
camera. A hardware description of this system is currently being
prepared and will be published in a forthcoming report.

The major portion of the tracker program is microcoded and is called
through macro-mnemonics which are used like subroutine calls. This macro
instruction set is an emulation of the EAI-PACER 100 assembly language
with some additions to allow for the specialized tracker mnemonics. The
actual program listings for the micro and macro code are presented in the
appendices.

i. MAIN TRACKER LOGIC FLOW DESCRIPTION

Figure 1 shows the main flow of the optical contrast variable
gate centroid tracker. The macro code presented in Appendix A imple-
ments the tracker through the micro coded subroutines presented in
Appendix B,

Block No. 1 in Figure 1 corresponds to sequence numbers 19 through
23 in the macro code of Appendix A. The START routine initializes I, J,
K, and L for the minimum gate as shown in Figure 2. The octal ten in
latch 6 will put out the cross hairs on the gate display. The WINDOW
routine will load the window latches with the curreant T, J, K, and L as
shown in Figure 3. The tracker will display its minimum gate with cross
hairs when it cops on the pause instruction. This is a 'cage'' mode
where the contrast of the target within the 2 by 2 gate will be tracked
upon resumption of execution by single stepping past the pause.

Block No. 2 in Figure 1 corr-esponds to sequence numbers 24 thrcugh 48
in the macro code. The six in latch 6 witl enable the status oa the 10K
memory to be loaded from the 100 %X 100 CCD array and will also enabic
the freme request. The FRAMEW routine will issue a frame reques: strobde
to fill the 10K wemory and loop until the status of the memory is ready
as shown in Figure 4. Instructions 27 through -7 calculate the mean
value of the data within the miuimum gate. When this . compared to the
"nominal'" value of seven in this case (instructions 2f chrough 48),
various flags are set to track either a "black' or "white" target. This
nominal value does not need t:o be fixed as it 1s here, but could be set
by an automatic gain contrcl in an opcimum situation. Tustructioa 49
reinitializes the I, J, K, =2nd L wmicro registere destroyed during the nean
value and compare calculaticns (START rouvtinc, Figure 5). Instructions
50 through 53 set up the bias and gain latches which decide the ampli: o




and bias point in the video that is to be digitized coming from the CCD
array. Instructions 55 and 59 set the color of the tracking gate
depending upon what contrast target will be tracked,

Block No. 3 in Figure 1 is represented by a FRAMEW instruction
(sequence No. 57). Instructions 54 through 61 represent block No. 4 in
Figure 1.

Instructions 62 through 73 represent block No. 5 in Figure 1. The
MEAN instruction takes the digitized data within the tracking gate and
calculates the mean value as shown in Figure 6.

Instructions 74, 75, and 76 represent block No, 6 in Figure 1. The
EGATES instruction sets the size of the edge gates shown in Figure 2. It
also sets the target flag if the macro code mean value caiculation found
the mean to be less than seven as shown in Figure 7,

Instructions 77 through 99 represent block No. 7 in Figure 1. The
CNTRD instruction calculates the centroid of the target within the
tracking gate as shown in Figure 8.

Instructions 100 through 122 represent block No. 8 in Figure 1.
NGATEA and NGATEC calculate NX and NY, respectively,

NX = TAXG — AXG/2 + &4 YS

NY = TAYG — AYG/2 + 4 XS

TAXG is the target area in X gate

TAYG is the target area in Y gate

AXG is the total area of X gate

AYG is the total area of Y gate

XS is the length of gate in X direction

YS is the length of gate in Y directicn

NGATEB and NGATEL calculate I, K and J, L, respectively.

DX

NX/(4 YS)

[}

DY = NY/(4 XS)

2

DELXX = — -X—S-+nx)




I = X beginning of gate = DELXX + CX

K

X end of gate = CX - DELXX

DELYY = -('Y?S T DY)

J = Y beginning of gate = DELYY + CY
L =Y end of gate = CY - DELYY 1
CX = target centroid in X direction
CY = target centroid in Y direction

A detailed calculation of the new gate is shown in Figures 9
through 12.

1. CONCLUSIONS

The current optical contrast variable gate centroid tracker
is now undergoing several stages of optimization. This has been imple-
mented and is useful in locking onto and tracking targets at long ranges;
however, it does have the same limitations as other contrast trackers,
i.e., a well bounded 'patch'" of contrast is necessary to track properly.




INITIALIZATION
PUT CROSS HAIRS ON MIN GATE
GO TO CAGE MODE

| 1

TEST MIN GATE TARGET TO @
DECIDE WHAT CONTRAST TARGET TO TRACK

=]
—_— LOAD DATA FROM PIXELS WITHIN GATE
®
GENERATE TRACKING GATE
]
i
TAKE MEAN VALUE OF DATA @
WITHIN GATE

CALCULATE BOUNDARY AREA OF EDGE GATES

Y

FIND CENTROID AND EDGE GATE
TARGET AREA o

I

FIND NEW EDGES OF GATE ;

Figure 1. Main tracking loop.




MACRO CALLING INSTRUCTION
START INIT

INITIALIZE |, J, K, AND L

LOAD DATA FROM INIT+0 AND STORE iN |
INIT+1 AND STORE IN J
INIT+2 AND STORE IN K
INIT+3 AND STORE IN L

RETURN

I,J, K, AND L ARE REGISTERS IN THE INTEL 3000
CENTRAL PROCESSING UNIT.

CLX TRACKING GATE
X EARLY GATE ,/— ‘
M, J) —_
Y EARLY YSE
GATE )
CLY — YS

GATE

\_
X LATE GATE (K, L)

lv LATE

[ XSE—"]

XS

Figure 2. START routine for minimum gate.
7




MACRO CALLING INSTRUCTION

WINDOW
LOAD WINDOW LATCHES
TO PUT OUT GATE.
LOAD LATCH (0) WITH J (COLUMN LEFT)
LOAD LATCH (1) WITH L (COLUMN RIGHT)
LOAD LATCH (2) WITH | (ROW UP)
LOAD LATCH (3) WITH K (ROW DOWN)
RETURN
242 /* WINDIW=====(VARIABLE WINDOW MICRORQUTINE) ./
263 13+ WINDOW! LMI(R9) FF13
244 231 ILR(J) ROT:
245 33+ LMI (R9) FF1:
245 493A! ILR(L) ROT:
2647 S+ LMI(R9) FF1:
248 69! ILR(I) ROT?
243 6CH! LMI (R9) FF1:
250 60H! ILR(K) RIT 17R(FETCH) PAGEL:

Figure 3. WINDOW routine.




MACRO CALLING INSTRUCTION

FRAMEW
i

SET

STROBE LOAD 10K CCD

BIT MEMORY

LOAD IBUS

~ IN
MICRO
ACCUMULATOR
NO IS
SIGN BIT
SET
RETURN
NOTE: THE SIGN BIT OF THE IBUS IS THE
STATUS READY FLAG FOR THE CCD 10K MEMORY

251 1A+ FoAuF! NOP(RA4) STRN3F23
252 1AA4! WATY NOP (R3) RIN:
253 1ACH! LDT (AC) FF1:
254  1an<! TZo (AC) XANOOOS
255 1AF4! NOP (RB) JFL . (WATeRIY) 3
256 1A34! RAY! NOP (RR) JZR(FFETCH) PAGEL:

Figure 4. FRAMEW routine.




MACRO CALLING INSTRUCTION

START INIT

INIT OCT 61
OCT 61
OCT 63
OCT 63

257
258
253
260
261
262
263
264
265
265
267
268

13

3341

34y

1994
1204t
1304
14n+41
1504
169
1774
1301
1904

LOAD DATA
FROM
MACRO
ADDRESSES

STORE FIRST WORD OF DATAIN |
STORE SECOND WORD OF DATA INJ
STORE THIRD WORD OF DATA IN K
STORE FOURTH WORD OF DATA IN L

STA2T! LMT(R9) FF1
ACM(AC) 3
SNR(I) FF13
LMT (R9) FF1
ACM(AC) 3
SDR(J) FF13
LMI (R9) FF1
ACM(AC) 3
SDR(K) FF13
LMT (R9) RRM:
ACM(AC)
SDR (L) FF1

Figure 5. Reinitia

RETURN

RM:
QU3 .

FELH

1I7(FETCH) PAGE1:

lization of I, J, K, and L.
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MACRO CALLING INSTRUCTION

MEAN ECOUNT

TOTAL =0
M=0

[ ]

oLDJ =J

Y

A[ADDRESS-(I-‘I)’IN#U—")
\\

LOAD DATA
FROM

MEAN VALUE

ADDRESS
AND ADD
TO TOTAL

M=M+1
J=J+1

ADDRESS =

ADDRESS + 1

YES

J=0LDJ
I=1+1

Figure 6.

ELEMENT
COUNT IN
MACRO

MEMORY ‘

STORE

TOTAL IN
MACRO
ACCUMULATOR

RETURN

Calculation of mean value.
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/7@
11-
21H?
2CH
19CH
11CH!
114!
11nu
115u
12F -
13Fw
16F W
15
16EH!
17Fu
1RFM
19F w1
LAFHY
1RFH?
1CE
1NE=!
1DANY
1D0Dw
1FDMe
1FEH
1FFH!
1EFH!
LFEH!
1ENH!
1ECH?
1DCH
108H!
1791
179w
159w
15941
la9nH!
1391t
12941
11HH?
11841
12441
13%H0

CALCULATE MFAN VALUE FOR 100 AY 100 ARRAY AFING DIGITIZFD e/

MFAN!

AnNDY

LnaAnNNY

JRT!

RTNN!

CLA(AC) 3
SOR(R6) FF1:
SNDR (M) FF13
ILe ()
SDR(A) FF1:3
ILR(I)

DCA (AC) 3
CLA(T) S
ALR(AC) 3
ALR(AC) 3
ALR(T) 3
ALR(AC) ¢
ALR(AC) 3

ALR(AC) ¢ 5

ADR (T) § : WADIE )
ALR (AC) & i 210 ¥ f
ALR(T) i T 3
ILR(D)

ALP(T) 3

SNR(T) 3

LMI(T) FF]1 powMms

LDT (AC) FF1:

ALR(R6) 3

ILR (M) FF13

ILR(L) S

SDR(R7) FF1:

CMR (R7) 3

ILR(J) FF13

ALP(RT) FF1:

NOP (AC) JFL(LNDADD«JGT)

ILR (M)

SNR(J) FF13

ILo(K) 3

SNHR(27) FF1:

CHMR(RT) ¢

IL2(1) FF1¢3

ALR(R7) FF1:

NOP (AC) JFL (ADDReRTNN) 3

LMI (RY) FF1:

ILR (M) RuM:3

ILR(RA) $

SDR(A) FF1 7R (FETCH) PAGEIL:

Figure 6. (Concluded).
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MACRO CALLING INSTRUCTION

EGATES DELX
i ADR XG

BOUNDARY AREA
AX s =1 OF EDGE GATES

Ax
XG = —
4

YES
XG =1

YES
¥YG =1

YEEG =J + YG
YBLG = L - YG
XEEG = | + XG
XBLG = K — XG

MEAN =
— MEAN

1 -+ 2FLG

4 Figure 7. Setting of target flag when macro code mean value is less
than seven.
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108 /= CALCULATE BOUNDARY ARFA OF ENGE GATES LY
106 1ot FRATFS! LMI(P) FF1 RRM:
107 24+ ACHM (AC) ¢
108 34Hr SDR (R6) FF1:
109 444! LMI(R9) FF1:
110 Sane ILR(I) S
111 64~ CIA(AC) FF1:
112 74Hr SDR(R7) FF1:
113 84N ILR(K) §
1164 854! ALR(R7) ReM:
115 86M! LMI(R6) FF1:
116 BTH!: SRA (AC) 3 |
117 974 SRA (AC) 3
118 96H! TZA(AC) §
119 95K NOP (AC) JFL (MINXoNOMINX) $
120 0A2H! MINX! INA(AC) FF1: |
121 0A3M! NOMINX! SDR(A) FF1l QuwM: |
122 0A4nH! LMI(R9) FF1: {
123  0ASH! ILR(J) 3 |
124 0AKH! CIA(AC) FF1: |
125 0R6H! SDR(R7) FF1:
126 0CsH! ILR(L)S

3 127 006! ALR(R7) RwM: {
128 0EAY! LMI (R6) FF13
129 0OFAH! SRA(AC) 3

P 130 104H! SRA (AC) 3
131 10SH! TZA(AC) 3
132 115H! NOP (AC) JFL (MINY+NOMINY) ¢
133 1221 MINY! INA(AC) FF1l:
136 123M¢ NOMINY! SDR(R7) FF] RwWM3
135 1244! ILR(R9) FF1:
136 127w TLR(R9) FF13
137 167H! ILR(A)S
138 1A7wH! CIA(AC) FF1:
139 1R7H! SDR(R8) FF1:
140 1C7wW! ILe(I)
141 1074 ALR(A) 3
142 1E7H! LMI(R9) FF1 RWM:
143 1F7H! ILR(R9) FF1:

1 146 1F64! LMI(RI) FFI:

145 1E6W! ILR(K) 3
146 106H! ALR (RB) 3
147 1C6H! CIA(AC) FF1 RQwM:
148 1R64! ILR(R7)
149 186H! CIA(AC) FF1:
150 154H! SDR(R8) FF1:
151 116w ILR(R9) FF1:
152 1174 ILR(J)
153 107wH! ALR(R7) 3
154 103H! LMI(R9) FF1 RwWM3
155 102W! ILR(R9) FF1:

3 156 101! ILR(L) S
157 1114 ALR(RB) 3

i 158 112H¢ CIA(AC) FF1t

159 113H¢ LMI(R9) FF1 RwM:
160 /* IF MFAN VLAUF IS LESS THAN SEVFN TRACK BLACx JON WHITE
161 IF MFAN VALUE IS GREATER NR ENUAL TO SFVEN TR-CK WHITE ON alLACK®/
162 1194 CLR(R9) 3
163 10941 LMI (R9) KOONOOF FF1%
166 1084 LMI (R9) RRw:
165 1684 ACM(AC) FF1 STZ%
166 lacH! NOP (AC) JFI (WHITERLACK) S 4
167 1244 WHITE! CLR(R9)
168 10AH! LMI (R9) KONDODS RRM:
169 108! LCM(AC) 3
170  10Fu INA(AC) FF1 RwM PAGF1 J7R(FETCH)
171 128+~ ALACK! NOP(AC) PAARF]l JZRI(FFTCH) S

i Figure 7. (Concluded).
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Figure 8.

CENTROID

TARGET AND AREA
EDGE GATES

MACRO CALLING INST T XAEG - 0
CNTRD XAEG R-0 XALG =0
90 YAEG - 0
YALG - 0
oLDy - J
(ko ai-1)
100+ U - 1)
LOAD DATA
FROM
ADDRESS
s
LD T
1?
YES
15
YES ~~ DATA LEN NO

MEAN
?

DATA Ge. H-NC
MEAN
?

YES
X=X+l
Y=V+u
M=M+1

YES

NO

NO

YAEG = YAEG +1

CNTRD calculation of target centroid within tracking gate.
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213
274
275
274
217
278
279
230
281
2R2
233
2364
2R5
2R6
287
2R8
289
290
291
29?2
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
31
312
313
314
315
316
317
318
319
320
321
322
323
324

/e
10+¢

00H¢

20H

30H

Y

S0H

601

TOH

B

LT

CAQH
080+
0COH!
0C2H!
0CaH!
0DaH!
(DL R
0EOH!
OFOH!
100!
110m¢
120K
1304
1e0H?
15041
15841
16841
1604
1A2H1
156H!
/0

16CH!
17841
17CH!
1784
1381
198M!¢
1974
17AH!
17041
1R0H?
130!
192w
191!
1A1H!
1AGH!
194H!
15441
163u1¢
1654

CFNTRNIN CALCULATIONS AND TARGET AREAS NF EDGE GATES ./

CNTRN! CLA(AC)
<NR (M) FF13
LMI(R9) FF1 RwM3
LMI(R9) FF1:
LMI(R9) FF]1 QwWM3
LMI(R9) FF1s
LMI(R9) FF1 QuWM3
LMI (R9) FF1t
LMI (R9) FF1 RwWM:
LMI(R9) FF1 RWM:
LMI (R9) RwM:
ILR(M) G
SDR(A) FF13
CADDR! ILR(I)$
DCA (AC) 3
CLA(T) S
ALR (AC) 3
ALR (AC) 3
ALR(T)
ALR(AC) S
ALR(AC) 3
ALR(AC)
ADR(T) 3
ALR(AC) 3
ALR(T) 3
ILR(J) S
ALR(T) S
SDR(T)
CL0an! CLR(R9)3
T7R(RY) FF73

BRANCH TO WHITEE FOR WwHITF ON RLACK TARGET
RRANCH TO BLACKK TO ToACK ON BLACK TARGET -/

LMI (R9) K0N00S FF1 RRM JFL (WHITEE.QLACKK)$
RLACKK! ACM(AC)3
SOR(R6) FF13
LMI(T) FF1 RRM3
LDI(AC) FF13
CIA(AC) FF13
ALR(R6) JCR(OVER)Z
WHITEE! ACM(AC)3
LMI(T) FF1 RRM:
AIA(AC) 3
OVER! NOP (AC) JFL (NODATA,DATA)
NONDATA! ILR(L)S
SDR(R6) FF13
CMR (R6) 3
ILR(J) FF13
ALR(R6) FF13
NOP (AC) JFL (CLOAD+JUGTL) $
JGTL! ILR(A) G
SDR(J) FF1s

Figure 8. (Continued),
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325 14SH! ILR(K) 3
326  laan SDR(R6) FF13
327 1044! CMR(R6) §
328 OF4H! ILR(I) FF13
329 OF4H! ALR(R6) FF13
[ 330 0R4H! NOP (AC) JFL (CADDRENDC) ¢
4 331 193 DATA! ILR(R9)3
{ 332 195H! SDR (R6)FF13
! 333 1ASW! LMI (R6) K000n0RS
336 1AW ILR(T)
335 139K LMI (R6) FF]1 RRM3
336 1COW! AMA (AC) RwM:
337 1DOH! ILR(U
338 1FOM! LMI (RA) RRM:
339 1FOH! AMA (AC) RwWM3
340 1FSH! ILR(M) FF13
341 1ESH! ILR(I)
342 1DSH! CIA(AC);
343 104H! LMI (R9) FF]1 RRM3
344 1C4wH! AMA (AC) 3
345 1CSH! NOP (AC) JFL (NXEEG+XEEG) 3
346 133W! XFFG! LMI(R9) FF1 QRM3
347 184N ACM(AC) FF1 RwWM JCC(NXBLG?2)?3
348 1R2W! NXFFG! ILR(R9) FF1:
349 1B1M! ILR(I)
350 1814 LMI (R9) FF]1 QRM;
351 171! AMA (AC) 3
352 161H! NOP (AC) JFL (NXBLGeXBLG) ?
353 173! XRLG! LMI(R9) FF1 RRM3
354 1754 ACM(AC) FF]1 RWM JCR(NXBI )? |
355  174H! NxRLG2! ILR(R9) FF13 ]
356 172! NxBLG! ILR(RI) FF1:
357 177+ NxRL ! ILR(U G |
358 1374 CIA(AC) 3 |
359 136H4! LMI(R9) FF]1 RRM3
360 1354! AMA (AC) 3
361 13644 NOP (AC) JFL (NYEEGWYEEG) :
362 163H! YFFG! LMT(R9) FF]1 RRM:
363 146! ACM(AC) FF]1 =2uM:
366  196H! NOP (A) JCR(NONATA) 3
365 1424! NYFERT ILR(R9) FF:
366 147H! ILR(J) 3
367 157H! LMI (R9) FF1 RRM:
368 1R7H! AMA (AC) 3
369 1R4H! NOP (AC) JFL (NODAT+YSLG) 3
370 183y¢ YaLc! LMI(R9) FF1 ARM:
371 138w ACM(AC) FF1 RwWM JCR(NODAT) S
372 0C3w! EnNDCt  CLR(R9)$
373 0CSH! LMI (R9) KOO00O04S
374 0NESH! ILR(M) RwWM PAGE]l JZR(FETCH) 3
375 1824 NONAT! NOP(A) JUCCI(NDDATA) S

Figure 8. (Concluded).
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MACRO CALLING INSTRUCTION
NGATEA AXGH

CALCULATE DX

TAXG = XAEG + XALG

AXG
NX = TAXG — = +4YS$
STORE NX
IN
MACRO
ACCUMULATOR
]
STORE 4 YS
IN
MACRO ADDRESS
AXGH
RETURN
172 /= NGATEA NGATEB NGATEC AND NGATEL CALCULATE E~GES OF THF
173 ANN THE NEw I JU K L s/
174 1S4 NGATFA! LMI(R9) RRm:
175 25H! ACM (AC) :
176 35H! CIA(AC) FF1:
177 4SH! SOR(R6) FF1:
178 SS9 CLR(R7)
179 65+ LMI (R7) KO0ONO73
180 7SH! LMI(R7) FF1 RRM3
181 0RSH! ACM(AC) ¢
182 03CH! LMI (R7) FF1:
183 0DCw! LMI (R7) RRM:
184 0DDM! AMA (AC) }
185 O0CD~! ADR (R6) §
186 0RDHW! CLR(R7)3
187 O0ADH! LMI (R7) KO00NO3?
188 9DH! LMI (R7) RRM:
189 8DH! ACM(AC) §
190 8CH! ALR (AC) 3
191 9CH! ALR (AC) 3
192 0ACH! LMI (R9) FF]l QuM:
193 O0CCH! ALR (R6) $
194 0OCEW! SOR(A) FF1 17R(FETCH) PAGEI

Figure 9. New gate calculation of DX.
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MACRO CALLING INSTRUCTION
NGATEB DELX
ADR CX
CALCULATE
NEW | AND K
b ¢
DELXX = —{ — + DX
2
| = XBG (X BEGINNING OF GATE)
= DELXX + CX
|
K = XEG (X END OF GATE)
= CX — DELXX
o
RETURN
195 16+ NGATEB! LMT (R9) RRM3
196 264! ACM(AC) 3
197  35H! SRA(AC) $
198 4hH! ALR (A) 3
199 56H!? SDR(A) FF1:
200 66H! CIA(AC) FF1:
201 T7AH? LMI(P) FF1 RoMmi
202 79H! LMM(T) RRM3
203 894! AMA (AC) §
204 99+ SDR (1) FF1:
205 0A3W! ILR(A) RRM3
206 0R9IH! AMA (AC) 3
207 0CH4! SOR(K) FF1 )7R(FETCH) PAGF1:

Figure 10. New gate calculation of I and K.
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MACRO CALLING INSTRUCTION

NGATEC AYGH
CALCULATE DY
TAYG = YAEG + YALG
AYG
NY = TAYG — +4 XS
STORE NY
IN
MACRO
ACCUMULATOR
'
STORE 4 XS
IN
MACRO ADDRESS
AYGH
RETURN
208 17H! NGATFC! LMI(R9) RRM3 1
209 2TH! ACM (AC) 3 :
210 37! CIA(AC) FF1:
211 a4mH SDR(R6) FF1:
212 STH! CLR(RT) 3§
213 67H! LMI (R7) KO00nORS
214 TTH! LMT (R7) FF1 RRM3
215 OQAT7H! ACM(AC) §
216 O0R7H! LMI (R7) FF1:
217 0CT74: LMI(27) RRM:
219 0074 AVA (ACi 3
215 0F74 ADR (R6) 3
220 0F74 CLR(R7):
221 OFA4! LMT (7) k000023
222 0794 LMT(R7) RRM:
223 OFCH! ACMI(AC) ¢
224 9F04 ALQ(AC) $
225 VEDA! ALQ(AC) ¢
224 OFCA4! LMI (R9) FF1 wWM:
227 0FI4 ALR (RA) 3§
223  0QE44! SDP(A) FF1 17Q(FETCH) PAGF13

Figure 11. New gate calculation of DY.
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MACRO CALLING INSTRUCTION

NGATEL DELY
ADR cYy
CALCULATE
NEW J AND L
i/ YS
DELYV--(— ODV)
‘2
J = YBG (Y BEGINNING OF GATE)
= DELYY + CY
]
L = YEG (Y END OF GATE)
=CY — DELYY
RETURN

223 13+ NRATEL! LMT(RI) RRm:
230 2%+ ACHM(AC) 3
23 3344 SRA(AC) ¢
232 G444 ALR (A) 3
233 544 SDR (A) FF1:
236 530 CIA(AC) FF1:
235 7341 LMI(P) FF1 w33
235  HR- LMM(T) RRM:
237 984 AMA (AC) ¢
238  DAR4! SDR( 4) FF1:
233 0424 ILR(A) RRM3
240 0CA4! AMA (AC) §
241  0044! SDR(L) FF1 17R(FETCH) PAGF1:

Figure 12. New gate calculation of J and L.
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MACRO CALLING INSTRUCTION
SAVEIJ |
%
{ MACRO CALLING INSTRUCTION !
RESTWJ | :
SAVEW
STORE
| ANDJ
REGISTERS IN
MACRO MEMORY
]
RETURN
RESTW | LOAD | AND J
MICRO REGISTERS
FROM MACRO
MEMORY
Y
RETURN
95 12+ SAVFTJ! LMI(R9) FF1¢
96 32+ ILR(I) RwM:
97 31+ LMT (R9) ¢
9] 4 )H ILR(J) RWM 17R(FETCH) PAGFI13
99 134 RESTTJ! LMI(RY) FF1 RRMS
100 S ACM(AC) 3
101 S14 Sne (1) FF1s
102 61+ LMI (R9) RRM:
103 71+ ACM (AC) ¢
104  AlH SNR(J) FF1 17R(FETCH) PAGFIL:
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Appendix A.
TRACKER MACRO CODE LISTING
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g M 0 e s A ook

1: @000@ P0@BAL P10QUD ocT 21
: — T 19—
3: 0vPP2 900001 Q0BIC2 DELX 8SS 1
. 10 -1 "0 L2~ 2] P4
51 (P04 APEUBL A@PQ0B4 ASUM 8SS 1
— 61PN OPPERL ROBOYS  MEAN2 888 1
7 Ques PpPReRL 293k pé XEEG BSS 1
—— 8T DT BeESEL VOOTET XAEG  8SS
91 AOC10 @008B1 @02N1C XRLG2 8SS 1
PP AALG "9 p o
11t plei1z afedps #pd@i2 YEEG 8SS 1
= s ——— 88— 1
13: @P014 0AOBEL 822014 YBLG2 8ss 1
H T P
15; 0PP16 PABREL APRP16 xBAR 8Sg 1
R BSS |
17: @gp@2¢ PPRRPL 202020 BWF 8ss 1
L)
19: @o1PP 125400 PEE262 START INIT
—2ftAEpL PEEPREPRE2TS —
21t PA1M2 176400 d6RuPy Du 6
v ’ WINUUW
231 29104 837429 Q2PO QP P
& S
2581 grip6 1764p@ P62ePE no ¢
, . e FRAMER— —
271 BL11e BPS98d 08R273 LA 1 HREE
. je )%} ]
291 0P112 120499 0PB254 MEAN  EGCOUNT
_.___Ee n
311 gP114 9909R0 @PO254 LA ECCUNT
430400 Ad- L b ¢
L A8 2 AR L] "] 14
331 gP116 gvesed PpL254 STA ECOUNT
Tvoree L") at
35 PR123 174498 #CR0OFC EQ
P54 B ECOUNT——
37: pri122 #3300F 140g¢e LRS 14
39t @c124 A72000 FpOeEP SGE
41 0126 B300P8 0BOC OV LR
23374 X TARGEF
43; pP13p pOp40P PpRCc<h STA PHF
8136 & WHETE
451 P01329090P0 PPR277 BLACK LA OCNE
471 P0134 PROPPE PRP276 LA TWENTY
174
461 pE136 1264pP €PR262 WHI TE START INIT
— 58+ 90137900900 B00 27 th T3¢
. SEY GAIN TO MaAX
° SET OFFSEY TC BLANKING LEVEL
213 A At
531 pri142 17649p0 D4CpPV DO 4
i
S4; PP143 C0RERAR 2RB270 START LA SIX
e B 1A PP 4A LR BRRITL OR———TARGEF——
6561 DF145 176406 06PRPR po 6
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8571 e0146 125090 Se8eR( FRAMEW

— ~SET—hODELATCH KOR- READ MODE e
58: 0147 PPCORD PER266 LA ONE
591 @615¢ PRA4PD PP374 OR TARGET
60t gEl1%51 1764gp pépoRR Do 6
62 21153 121928 200255 SAVELly |
643 pR15% 174400 Bglpep EQ
eST UTISt PTTPRY PUP2TW TK FCOUNT
661 gr157 g324g8 P7020P ALS 7
—6TT Trite errYey Per2os STRK ECOUNT S
68: gr161 £30r00 PERRAO CLR
—SYT TMIEZ 1TeSLE POBLOr — — 13 —
781 gr163 pE34ph PpP25e D ECOUNT
— TP ICT RIS IVETeT TRS %
721 EF16% PPVACE PPPBOS STA FEAN2
741 (£167 1220p8 PPRPR2 EGATES DELX
- 7eteCTIT PPCEPrO PROZSE— - — ——— —_—
76t g171 121998 0EP255 SAVELy I
78 GL173 AORRRP COCOP4 LA ASUM
— 79t pP1TE PI24PH BIBPEP 09— ALS——F————
8C: pri17% PLpeps CPppr4 STA ASUM
[ a =y =t
821 BC177 174498 £2QR(F €Q
et t yopfe
84; 2M2@1 AB34E 9BLRRS D ASUM
a6t pP2P3 pRpAPD BDR252 sTa X
_ 881 yP205 P340 PRRRP4 D ASUM
90t pv2A7 @EEeps PEP253 STA cY
‘921 0211 PB36OS BAL2>P M XG
SopH £0-
94 Q0213 PPR40E £DO257 STA AXGH
PH-R2 o P
i 961 gu215 pE3APE £80251 M Ya
: 97+ g6 174409 Bp9pR8 — g9
[ 981 99217 PRAE4PR POD267 STA  AYGH
! —rEH—
1881 gv221 1224p8 8PE257 NGATEA AXGH
1921 2223 @nanos PAR257 LA AXGH
‘ 3 : 6 L=
1041 92225 PE048P PED2ST STA AXGH
195+ 37206030089 BOPRRD el .
1861 gv227 174408 Belpic EQ
] PYLTSELEV Sy VY @ T T A AP
! 108: pA231 232088 14060R ARS 18
e NGATER PR —
1101 92233 PoABAR BAP252 ADR cx
4 112: 2235 174408 B@PRP0 E0
4433923609000 9—PBpe-on N
114t 22237 A324A@ M40 CA ALS 4
115193247 BAA400BBBR6N— el
116: 24241 a3AAnE Baegda CLR
25
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4174 AA242-1744R8- Q80— EG— —
3193 99243 233420 000269 D AYGH
1291 03245 124720 ¥I2A03 NGATEL DELY
184+ 99240 0308889009253 —— — 5 —
1224 91247 010020 #0143 ' J START
103494233 930001 999259 — & —B85—Lt—
' 1241 04251 0090831 209251 YG ASS 1
{ 1251-07252 070PRL ANP252 cx 8SS 1
1261 23253 gognay 202253 cY 8ss 1
128: 27255 PaNP%1 232253 I 8ss 1
2 ——————0¢ 1 =
1381 83257 800231 3BM257 AXGH BSS 1
43T E T TR INeR e ATGH————8SS T
1321 92261 028001 0@@261 AG2 8Ss 1
433130262 9FMO3 B1E000 —INIT——OCT — 61—
134: 07263 203003 910020 ocr 61
4351 90264 DIFOWI NI  — ————O0CT — 3
1361 27265 p21093 932032 ocT 63
t’ T "!‘a .'!." '!"'" UI‘E L*1"A L
138: 97267 9320808 027000 TWO ocr 2
13919270 020t 900020 STX oCT 4
140! 90271 #320403 8600830 BIAS ocT 6
Tti—v—vmmﬂzmw T31 ocCT 31
1423 9273 p3gdal 030902 THREE ocr 3
L*J°0 | 4
1448 00275 933008 109067 TEN ocr 10
148 03277 177777 179932 OONE ocT smnn
147t 61330 040008 990300 —
1491 32312 20238 998312 XX3 BSS 12
4P T893 30090 PR3 YK
19688 27336 0000998 998336 YYB 8ss 12
454492 53 909090 996334 ——¥¥e————H55—— 1t
192 3352 223090 890362 DMP 8ss 12
194t 37775 360008 902023 G ocT 1420920
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RECORD
NUMBER

VDNPNEF WO~

KBUSS FIELD LENGTH=S NEFAULT=0

MICROPS (KFFFFF=101018
K80000=10010R
K0000F=01111R
K0000C=011008
K00009=010018
K00006=00110R
K00003=000113
K00000=00000R) 3

KRUSS KRUS?

KFFFFa=1010n3
KOOFFF=100013
K0000F=011103
K0000R8=010113
K00008=010003
K00005=001018
K00002=0001n3

K7FFFF=100118
K000A0=10000R
K0000DN=0]11013
K0000A=010108
K00007=001118
K00004=00100R
K00001=00001R

/® ALL MICROCONE IS ON PAGE2 WITH DEFAULT SET TO 00011 FOR OTHFR a/

OTHFR FIELD LENGTH=S

NEFAULT=000018B

MICROPS (STROBE=100008 PAGF1=000008 PAGE?=000018

STROBE2=100018)3
/% NEFINITION OF BUS CONTROL FIELD

CcBus FIELD LENGTH=3
MTCROPS (NB0O=0008

RIN=1008

INH=001R
ROT=101R
/e NBO
INH
RMW
CNR
RIN
ROT
RoM
RwWM

NOBUS OPERATION
INHIBIT CPE ARRAY
READ-MODIFY-WRITE
CPU NEEDS BUS
REQUEST INPUT
REQUEST OUTPUT
REQUEST READ MEMORY
REQUEST WRITE MEMORY

SFT UP

'RO*S
'R1§
'R23
'R3e}
'Rovy
RS}
'R6 S
RT3
'RAs

STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING

FXOC=>»

TEMP
TEMP?
M

PAUSE FTIELD LENGTH=1 DEFAULT=1

MICROPS (PP=0) 3

OFH!

®/

DEFAULT=0
RMW=0108
RRM=1108

cnB=0118
RwM=1118)%

SYMBOLIC REPRESENTATION OF REGISTER DESIGNATIONS «/

FETCH! NOP(A) JPR(CNTRD MEAN SAVEIJ RESTIJ EGATES NGATEA

NGATEB NGATEC NGATEL WINDOwW FRAME START NOTC NOTD NOTE

NOTF) §
/79
11H!
21H!

CLA(AC) 3
SODR(R6) FF13s

MEAN!

28

CALCULATE MEAN VALUE FOR 100 BY 100 ARRAY

REING DIGITIZED
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XMAS VERS 2,0 OPTICAL CONTRAST VARIABLE GATE CENTROIN TRACK ERRORS= 0 PAGE 13

T RTGWE

RECORD
NUMBER
| 55 2CH! SDR (M) FF13
| S6 10CH! ILR(J)3

S7 11CH! SDR(A) FF13

S8 11AH! APDNRY  ILR(I)S

59 110! DCA (AC)§

60 11FW! CLA(T) S

61 12EH! ALR(AC) §

62 13FH! ALR(AC) §

63 14EN! ALR(T)

64 1S5EH! ALR(AC)

65 16EH! ALR(AC) ¥

66 17EW! ALR(AC) §

67 18EH! ADR(T) 3

68 19EH! ALR (AC) ¥

69 1AEH! ALR(T) 3

70 1BEH! ILR(J) 3

71 1CEH! ALR(T) S

72 1DEW! SDR(T)

73 1DANW! LOADN! LMI(T) FF1 RRM3

74 1DDH! LDI (AC) FF1:

75 1FDH! ALR(R6)}

76 1FEMH! ILR(M) FF13

77 1FFH! ILR(L) 3

78 1EFH! SDR(R7) FF1t

79 1EEH! CMR (RT7) 3

80 1EDH! ILR(J) FF1s

81 1ECH! ALR(RT) FF1l1

82 1DCH! NOP (AC) JFL (LOADD+JGT)
83 1DBH! JGT! ILR(A)S

84 1D9H! SDR(J) FF1s

85 179H! ILR(K)$

86 1A9H! SDR(R7) FF1ts

87 159H! CMR (R7) 3

88 149H! ILR(I) FF13

89 139H! ALR(R7) FF1ts

90 129W! NOP (AC) JFL (ADDRsRTNN) ¢
91 11BM! RTNN! LMI(R9) FF1t

92 118H! ILR(M) RwWM3

93 128! ILR(R6)}

94 138H! SOR(A) FF1 JZR(FETCH) PAGE13
95 12H! SAVETJ! LMI(RS) FF1s

96 32H! ILR(I) RwM3

97 31H¢ LMI(R9)$

98 41H ILR(J) RWM JZR(FETCH) PAGE!3}
99 13H} - RFSTIJ! LMI(R9) FF) RRM3

100 S3H! ACM(AC) 3

101 SlHy SDR(I) FF13
102 61H! LMI (R9) RRM3

103 T71H¢ ACM(AC) 3

106 B81H! . SDR(J) FF1 JZR(FETCH) PAGEIl?
105 /= CALCULATE BOUNDARY AREA OF EDGE GATES .y
106 la4H: EGATES! LMI(P) FF1 RRM}

107 24H! ACM(AC) 3

108 34H! SDR(R6) FF13
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XMAS VERS 2.0 OPTICAL CONTRAST VARIABLE GATE CENTROIN TRACK ERRORS= 0 PAGF 4

RECORD
NUMBER
109  46H! LMI(R9) FF1:
| 110 SaH!? ILR(I) S
111 64H! CIA(AC) FF1t
{ 112 74H! SOR(R7) FF1t
113 84H! ILR(K)
116 8SH! ALR(R7) RuWM3
115  B86H! LMY (R6) FF1:
116 B87H! SRA(AC) 3
117 97H! SRA(AC) §
118 96H! TZA(AC) 3
119 95H! NOP (AC) JFL (MINXsNOMINX) 3
120 0A2H! MINX! INA(AC) FF1l:
121 0A3H! NOMINX! SDR(A) FF1 RwM3
122 O0A4H! LMI (R9) FF13
123 0ASH! ILR(J) 3
124 0A6H! CIA(AC) FF1l3
125 0B6H! SOR(R7) FF13
126 0C6H! ILR(L)S
127 0D6H! ALR(R7) RwM:3
128 O0EAH! LMI (R6) FF13
129 OF6H! SRA (AC) 3
130 106KH! SRA (AC) 3
131 10SH! TZA(AC) 3
132 115H! NOP (AC) JFL (MINYoNOMINY) ¢
133 122H! MINY! INA(AC) FF1:
136 123H1} NOMINY! SDR(R7) FF) RWM3
135 1244} ILR(R9) FF11:
136 127H! TLR(RY9) FF13
137 167H! ILR(A) S
138 1A7H! CIA(AC) FF1l:
139 187H! SOR(R8) FF13
140 1C7H! ILR(I)
141 1D7H! ALR(A) S
142 1E7H! LMI(R9) FF1 RwWM3
143 1F7H! ILR(R9) FF1l3
144 1F6H! LMI(R9) FF1s
145 1E6H! ILR(K)$
146 1D6H! ALR(RB)}
147 1C6H! CIA(AC) FF1 RwM:
148 1B6H! ILR(R7) 3
149 186H!1 CIA(AC) FF1s
150 1S6H! SOR(RB) FF1lt
151 116H! ILR(R9) FF1s
152 11741 ILR(J) 3
153 107H! ALR(R7) 3
154 103H! LMI(R9) FF1 RwWM3
1S5 102H! ILR(RY) FF1s
156 101H! ILR(L)S
157 1114 ALR(RS)$
1S8 112M! CIA(AC) FF1ts
159 113H!¢ LMI(R9) FF1 RwWM3
160 /® IF MFAN VLAUE IS LESS THAK SEVEN TRACK BLACK ON WHITE
161 IF MEAN VALUE IS GREATER OR EQUAL TO SEVEN TR+CK WHITE ON RLACK®/
162 11941 CLR(R9) 3
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XMAS VERS 2,0 OPTICAL CONTRAST VARIABLE GATE CENTROIND TRACK ERRORS= 0 PAGE S

RECORD
NUMBER

| 163 109H! LMI (R9) K0000OF FF13

{ 164 108K! LMI (R9) RRM3
165 14RH! ACM(AC) FF1 STZs
166 14CH! NOP (AC) JUFL (WHITEBLACK)
167 12AH! WHITE! CLR(R9)$
168 10AH! LMI (R9) KONOOS RRM3
169 108BH! LCM(AC) 3
170 10EH! INA(AC) FF1 RWM PAGEl JZR(FETCH)3
171 128H! RLACK! NOP(AC) PAGEl JZR(FETCH)$
172 /» NGATEA NGATEB NGATEC AND NGATEL CALCULATE ENGES OF THF GATE
173 ANN THE NEW I J K L «/
174 1SH! NGATFA! LMI(R9) RRM¢
175 25SH! ACM(AC) 3
176 3S5H: CIA(AC) FF1:
177 4SH! SDR(R6) FF1ly
178 SSH! CLR(R7)}
179 65H! LMI (R7) K000073
180 T7SH! LMI(R7) FF1 RRM}
181 0BSH! ACM(AC) 3
182 0A3CH! LMI(R7) FF1:
183 0DCH! LMI (R7) RRM:
184 ODDH! AMA (AC) 3
185 OCDH! ADR(R6)
186 0BDH! CLR(R7)3
187 OADNW! LMI(R7) K00n033
188 9DH! LMI(R7) RRM3
189 8DH! ACM(AC) 3
190 B8CH! ALR (AC) 3
191 SCH! ALR(AC) 3
192 0ACH! LMI(R9) FF1 RwWM3
193 O0CCH! ALR(R6) }
196 OCEMH! SDR(A) FF1 ZR(FETCH) PAGE1:
195  16H!} NGATFB! LMI(R9) RRM3
196 26M! ACM (AC) $
197 36H! SRA(AC) §
198 46H! ALR(A) S
199 S6H! SOR(A) FF13
200 66H! CIA(AC) FF1lt
201 76H! LMI(P) FF1 ReMi
202 79H! LMM(T) RRM3
203 89H! AMA (AC) §
204 99H! SOR(1) FF13
205 0A9Hy ILR(A) RRM3
206 0B9H! AMA (AC) 3
207 OC9H! = SDR(K) FF1 JZR(FETCH) PAGEIL?
208 17H! NGATFC! LMI(R9) RRM$
209 27H! ACM(AC) 3
210 3I7THy CIA(AC) FF13
211 47H! SOR(R6) FF11
212 S7H! CLR(R7)
213 67H! LMI(R7) KOOOOR$
214 TTHY LMI(R7) FF1 RRM$
215 O0AT7H! ACM(AC) 3
216 O0B7H! LMI(R7) FF1lts
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XMAS VERS 2,0 nPTICAL CONTRAST VARIA3LE GATE CENTROIN TRACK ZRRORS= 0 PAGE A

ECORD
NUMBER
| 217 0C74 LMI (R7) RRM:
‘ 218 0D741 AMA (AC) 3
219  O0F74 ADR (R6) 3
220 OF 74! CLR(RT)
221 OF8~! LMT (R7) K00002$
222 0F94! LMI (R7) RRM:
223 OFCH! ACM(AC) 3
226  OFDH! ALR(AC) 3 |
225 OEDwW! ALR (AC) 3
224 OECH! LMI(R9) FF1 QwM$ -
227 O0E9H! ALR(RA) 3 |
228 OERW! SDR(A) FF1 J7R(FETCH) PAGE1$ |
229 18H! NGATFL! LMI(R9) RRM3 |
230 28H! ACM(AC) 3
231 38H! SRA (AC) $
232 4BH! ALR(A)
233 5S8H! SDR(A) FF13
236 6BH! CIA(AC) FF1:
235 T78H! LMI(P) FF1 RRM3
235 B88H! LMM(T) RRM3
237 98H! AMA (AC) 3
238 0A8H! SOR(J) FF1¢
239 088H! ILR(A) RRM3
240 0C8H! AMA (AC) 3
261 0D8H! SDR(L) FF1 JZR(FETCH) PAGE13
2642 /* WINDIW-====(VARTABLE WINDOW MICROROUTINE) ./
263  19H! WINDOW! LMI(R9) FF13
264 29H! ILR(J) ROT}
245 39H! LMI(R9) FF1t
266 &9H! ILR(L) ROTS
247 S9H! LMI(R9) FF1t
248  69M! ILR(I) ROT:
249 6CH! LMI(R9) FF1ls
250 - 60H! ILR(K) ROT JZR(FETCH) PAGF1:
251 1AW FQAWF! NOP(R8) STRN3F23
252 1AA4! waTe NOP (R8) RIN:
253 1ACH! LDI(AC) FF1:
254 1ADHW! TZR (AC) K80000%
255 1AFH! NOP (R8) JFL (WAT4RIY) S
256 1AB4! RNY! NOP (R8) JZR(FETCH) PAGE1t
257 18H! START! LMI(R9) FF1 QRM3
258 3BH! ACM(AC) 3
259 3nH! SDR(I) FF13
260 100H! LMI(R9) FF1 QRM3
261 120H! . ACM(AC) 3
262 130M! SDR(J) FF13 i
263  14DHY LMI(R9) FF1 RRM3
264  15DH1 ACM(AC) 3
265 16DM1 SOR(K) FF18
266 17DM! LMI (R9) RRM:
267 180! ACM(AC) 3
268 190M! SDR(L) FF1 JZR(FETCH) PAGE1?
269 1CH! NOTC! NOP(A) JZR(FETCH) PAGE1?
270 10+ NOTD! NOP(A) JZR(FETCH) PAGE1s
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XMAS VERS 2,0 OPTICAL CONTRAST VARIABLE GATE CENTROID TRACK ERRORS= 0 PAGE 7

RECORD
NUMBFR
271 1EH! NOTFt NOP(A) JZR(FETCH) PAGE13
l 272 1FHr NOTF1 NOP(A) JZR(FETCH) PAGE]S$
273 /» CENTRNIN CALCULATIONS AND TARGET AREAS OF EDGE GATES ./
274  10H1 CNTPN! CLA(AC)
275 00H! GDR (M) FF13
276 20H! LMI(R9) FF1 RWM3$
277 30H: LMI (R9) FF13
278  40H! LMI(R9) FF1 RWM$
279 SOH! LMI(R9) FF1t
280 60H! LMI(R9) FF1 RWM$
281 T7OH: LMI(R9) FF1t
282 80H! LMI (R9) FF1 RWM3
283 90M: LMI(R9) FF1 RWMS$
284  0AOH! LMI (R9) RWM:
285 0BOH! ILR(J) S
286 0COH! SDR(A) FF13
287 0C2H! CADDR! ILR(I)}
2A8  0C4H! DCA (AC) §
289 0D4H! CLA(T)
290 0DOH! ALR (AC) 3
291 OEOH! ALR (AC)$
292 OFOH! ALR(T)$
293 100H! ALR(AC) }
294 110M! ALR(AC) 3
295 120H1 ALR(AC) 3
296 130M! ADR(T) 3
297  140M! ALR(AC)$
298 150M! ALR(T) 3
299 1581 ILR(J)$
300 168H1 ALR(T) S
301 160H! SDR(T)
302 1621 CLOAN! CLR(R9)
303 166H!1 _ TZR(R9) FF7%
3064 /e BRANCH TO WHITEE FOR WHITE ON RLACK TARGET
305 BRANCH TO BLACKK TO TRACK ON BLACK TARGET nt
306 16CH! LMI (R9) K0000S FF1 RRM JFL (WHITEE sRLACKK) $
307 17BHI RLACKK! ACM(AC) 3
308 17CH! SDR(R6) FF13%
309 178M1 LMI(T) FF1_RRM$
310 188M! LDI(AC) FF13
311 198M! CIA(AC) FF1$
312 197H1 ALR(R6) JCR(OVER) §
313 17AH! WHITEE! ACM(AC)3
316 170M! LMI(T) FF1 RRM$
315  180H! : AIA(AC) 3
316 190H! OVER! NOP(AC) JFL (NODATA,DATA)}
317 192wt NODATA! ILR(L)3
318 191H! SOR(R6) FF13
319 1AlM! CMR(R6) 3
320 1A4H! ILR(J) FF1}
321 194H! ALR(R6) FF1j
322 156M! NOP (AC) JFL (CLOAD+JGTL) $
323 163M! JGTL! ILR(A)3
324 165M! SDR(J) FF1$
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RECORD
NUMBE R
325  14SH! ILR(K) 3
{ 326 lésu: SDR(R6) FF1:
{ 327 1044 CMR (R6) 3
328 OFaM! ILR(I) FF13
329 OE4H! ALR(R6) FF13
330 OR4LH! NOP (AC) JFL (CADDRENDC) @
331 193M¢ DaTa! ILR(R9)S
332 19SH! SOR(R6)FF13 |
333 1ASKH! LMI (R6) K000083 |
336 1AOH! ILR(I) S |
335 18B0M! LMI (R6) FF]1 RRM3 |
336 1COM! AMA (AC) RWM3
337 100KW! ILR(I S
338 1EOH! LMI(R6) RRM:
339 1FOH! AMA (AC) RwWM3
340 1FSH! ILR(M) FF1s
341 1ESH! ILR(I)S
342 1054! CIA(AC)3
343 104H} LMI (R9) FF1 RRM3
344 1C4H! AMA (AC) 3
345 1CSH! NOP (AC) JFL (NXEEG+XEEG) 3}
346 1B3H! XEEG! LMI(R9) FF1 RRM$
347 1B4H! ACM(AC) FF1 RWM JCC(NXBLG?)}
348 1B2H! NXEEG! ILR(R9) FF1:
349 18B1H! ILR(I)
350 181H! LMI(R9) FF1 RRM}
351 171H¢ AMA (AC) 3
352 161H! NOP (AC) JFL (NXBLG+XBLG)
353 173H! XRLG! LMI(R9) FF1 RRM3
354 175H! ACM(AC) FF1 RWM JCR(NXBL)$
355 174H} NxRLG2! ILR(R9) FF13
356 172H) NxBLG! ILR(R9) FF1:
357 177H! NxBL! ILR(J)B
358 137H! CIA(AC)} 3
359 136H! LMI(R9) FF1 RRM}
360 13SH! AMA (AC) 3
361 134H) NOP (AC) JFL (NYEEG+YEEG) ¢
362 143H! YFEG! LMI(R9) FF1 RRM}
363 146NH! ACM(AC) FF1 RwWM$
3664 196M! NOP (A) JCR(NODATA)
365 142H! NYEEG! ILR(R9) FF13
366 147H! ILR(J) S
367 157H! LMI (R9) FF1 RRM3$
368 187H! AMA (AC) §
369 184H! . NOP (AC) JFL (NODAT,YRLG) 3
370 183M! ‘YRALG! LMI(R9) FF1 RRM$
371 18SH! ACM(AC) FF1 RWM JCR(NODAT)?}
372 O0C3H! ENDCt CLR(R9)?
373 O0CSH! LMI(R9) K0000&4}
374 OESH! ILR(M) RWM PAGE]1 JZR(FETCH) 3
375 182H1 NODAT! NOP(A) JCC(NODATA)?S
376 EOF

NO PROGRAM ERRORS ;
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END OF PROGRAM
i
|
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MICROPROGRAM MEMORY [MAGE

oH 1H 2H 3H 4H SH 6H ™
| EE st i et e E F R At R L AR s It PR P S E ¥
| . JCc . L4 - ® . . - =
« 00204 - - - . . o =
000H . L . L4 B . . =
. 275 . ° L] ® ® ® » =
) 1 . * * * . . . =
- . ® * e e e * feccecccelecccce- @ = e ® e ® eee .. ® "= - =
e  JCC . JEC'® JCC W JEC &  JEC . JEE ., JCC . = JCE =
« 0000H , 0021H # 00324 ® 0053H # 0024H . 007SH . 0026H , 0027H =
001H . . . L . . e =
. 274 S3 « 95 = 99 « 106 . 176 . 195 ., 208 =
. 1. | 1 = 1« 1l . 1 . A 1 =
- - ® ® e e e * leerrrcafecccctal - = S e " e " e e = - oo - - e =
e JCC ., JCR » . ® | JCC o JCC . . JEC 5 JEC =
« 0030H ., 002CH @« L # 0034H , 0035H , 0036H , 0037H =
002H4 . L4 - L4 . . - =
. 276 S4 = L 4 107 . 175 . 196 ., 209 =
. 1. 1 » 4 1. 1 . ) 1 =
- - * e e e e *® feeccemccleocces Sl . ® ® e * e e ® e * e . = - - =
e« JCC ., JCC #» JCR @ ® JeC o JEE . - JeC . Jce =
e 0040H , 0041H # 0031H « & 0044H o 0045H o 0046H ., 0047H =
003H . * bt L4 . . . =
. 277 . 97 = 96 = ® 108 . 1?6 197 » 210 =
. 1. ) I 4 1 = ° 1 . 1 . k. I =
Dt L L T ] - - B ettt
. Jcc . JZR = . L Jcc . JcC . JcC . JCC =
e 0050H . 000FH = * # 00544 , 0055H o 0056H , 00S7H =
004H . - * - . . - =
. 278 , 98 - L 109 ., 177 . 198 , 211 =
. | 1 = * L4 1. 1 . 1 . 1 =
- - ® ® e e e ® feam== coflecococell = =« © o = o - - - ® ® e e - =
. JCcC . JCC = - JCR = JCcc . JcC . Jcc ., JCC =
« 00604 . 0061H » ® 00S1H # 0064H , 0065H ., 0066H ., 0067H =
00SH . - - - . & - =
. 279 . 101 = . 100 « 10 . 178 . 199 , 212 =
. 1. 1 » bd 1« 1. 1. } 1 =
- - ® * e e > e L ] ® o e e e e e e e e ® o ® e e =
. JCC . JCC « L . JcC . JCcC . Jcc , JCC =
e« 0070H , 0071H = - ® 00744 , 007SH ., 0076H , 0077H =
006H . . . . . c = =
. 280 . 102 = L4 - 111 179 . 200 , 213 =
. 1. | L4 - 1 . ) ™ 1 1 =
- - ® ® e e e ® feocrcecceflecccccnl) o e ® - ® - - - . . e . *® e - =
. Jcc . JCC = . L JcC . Jcc . JCR , JCC =
« 0080H . 0081H . ® 0084H . 00BSH . 0079H , 00ATH =
007" . o - - . . . -
. 281, 103« . « 112, 180 . 201, 2l4 =
. 1. 1 » - - 1 . 1 . Vil 1 =
=== =3= IR EE i s s IR I IR S S S ST S S SIgIR=E =SS ===
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MICROPROGRAM MEMORY IMAGE

oH 1H 2H 34 4H SH 6H 7H
ISR S SIS T ST S I T S I TS T S S I S g S S SIS S SIS SIS IT=TSST=====

! e« JCC . JZIR = ° 2 R, JCR . JER . J€C =
{ . 0090H , 000FH * o ® 00854 , 00R6H . 00B7H . 009TH =
008H o ° . ® o o - =

e 282, 104 = ° « 113, 116 . 115, 116 =

. Yo 1 = - - B 1 s : 1 =

- .- ® e e e w ® Peetcctmcellevrcaccel) ® ® ® e T e @ e ® ® . = @ = =

o JCC . . . . o JFL e ' JER .  JER =

o 00AOH , - - - « 00A2H , 0095H ., 0096H =

009H . - - - Y . - =

e« 283 , . . . e 119 . 118 ., 117 =

° e - - - . 1 . Y . 1 =

‘ - - ® e e e e * fe L ] # e e e e T e e e e " e . * = e =
. Jcc . # JCR® JCR® JCR, JCR . JCC . JCC =

« 00BOH , ® 00A3H @ 00A4H ® 00ASH , 00AG6H . 00B6H , OORTH =

00AH o . . ° . e 2 =

. 284 , = 120« 121 ¢+ 122, 123 . 124 ., 215 =

. I . | 2 » N T 1. 1=

- - ® ® e e w ® Peaccrccalevcrccanel) - e ® e ® e e w . " e . * - - =

o JEEC . . ° *  JFL . JCR . Jee . Jce =

. 00COH , - . 4 00C2H . 00RCH . 00C6H , 00C7H =

008BH i ° . . 2 3 ) =

. 285, . . « 330, 181 . 125 . 216 =

. 185 s ° . o s P 1 =

- ——ntearee ool —h - - - - - - -

o JCR & # JCR® JCR ® JcC , JCC . JCC . JCcC =

« 00C2H , # 00C4H * 00CSH # 00D4H , OOFSH . 00D&H , 00D7H =

00CH - . » - o c . =

. 286 , « 287 e+ 372 s 288, 373 . 126 ., 217 =

. 1 . - 2 » 1 » 1 . 1 . 1 - 1 =

- - ® e e e w * Peaececccseflecccccell ® ® e T > W . w ® ® W * e = =

’ « Jce . . . ®  JCR . aeCs SRCC =
e 00EOH ., ® » * 00DOH . . 00E6H . 00ETH =

00DH C L] L - = " p =

« 290 . o . « 289 , « 127 . 218 =

c 1 ° . . I . 1 1 =

- - ® ® e e e ® Peccecccaflevecccel) ® . ® e * e ® " e " ® w. = = = =

¢« JCC ® . # JCC . JZR . JCC . JCC =

« 00FOH . . . ® 00B4H , 000FH . 00FKH , 0OFTH =

00EH . . ® . . . . =

. 291 . . . « 329, 37 . 128, 219 =

= I . . ® 1 . ) 1. I

- - ® e e e e * Peerccccallreccecell ® ® . . T e w * e " e w " = = =

¢ JCC o . . « Jcc . o« JCC . UCR =

e 0100H . . * 00EGH , « 0106H . 00FBH =

00FH ¢ . . . . % % =

« 292 . . s« 328 , « 129, 220 =

. T . . . . 1 . . | S 1 =

i r i T P R E R P T T P I R R P TS 2 P R TP T T S+ 54
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MICROPROGRAM MFMORY [MAGE
oH 1H 2H 3IH 4H SH 6H H
| ¢ 2t vttt P T T F Tttt Attt Lt 2 2 AP - (LT R 2 s ¥ 2 2 2 2+ F P 2 2+ & P+ T 2+ b
{ < Jee, . Jee ®  JCR & JeRiw  Jec . JEC . JeR . ICR
. 0110H , 0111H « 0l01H @ 0102H © 00F4H ., O115H . 010SH _ 0103H
010H - 4 L4 o . - -
, 293 , 156 « 155 « 154 o 327 . 131 . 130 , 153
. )} 1 e 1 @ 1 o ) S 1 . ) 1
------ - *® Jemmmrvemaleccocncnll - e e e m e e . . -, = - -
a SHE JCR # JCR = JCR # o JEL o Jew . Jcce
« 0120H , 0117H @ 0113H @ 0119H =« e 0122H « OL17H _ 01O7H
011H . @ ° * . . .
. 29 , 157 ¢ 158 &« 159 =« & 132 151 |, 152
o ) 1 e 1 = 1 ¢ . 1 . 1 1
- e * w - e w * feemecvcocclencnevmell *® e - . * e m - . " = L, = - -
. JEC o o JCR @ JCR # UER . X Jce
« 0130H , 4 0l23H # 0124H @« 0127H . . N1ATH
012H . o o o ‘ s 1
e aast e 133 e 136 e« 135, . . 136
. l . - l g 2 A l . . . l
- - = e e e = * Beevemvcecaleccae - e . e e w e e e e . . L, = - -
. JCCr . e s JFL . JCR , JCR JCR
« 0140H L L4 # 01424 . 0134H , 0135H , 0136H
013H . ® ® a . : i
. 296 , ° L ® 361 . 360 . 359 | 358
. 1 . L L o I . e | 1
crecneemncneeeceee® (e laeerrcrcalleccaan o) - - - -
¢ JEC . e JCR = JCR &  JcC . JCR , Jee . Jce
. 0150H4 . ® 0l4TH # 0146H # 0106H ., 0144H . 0196H . 0157H
01“" . L4 ° L4 . . »
o 297 . ® 365 @ 362 & 326 , 375 . 363 . 366
o 1 ° 1 » 1 » b e L. ) 1
- - " e e e ® ® Deemmwmcalemcvcacamne) . . ® e - e e e - - - . = - -
« Jer , o . & JEL S RIGEREN SICE
. 0158H4 . e L #: 01624 . . 0116H , NIBTH
015H « ° ° - . . .
. 298 , ° . w322 . 150 ., 367
. | . ° ° 1 . . ) 1
- - ® * a e w * PeoemcvecaPemccnacnel]) A e . e ® . w w e = e, = - -
: e JOR IFL # JCR #  JCR @ e  JCC < JEerR ,  JgEe
E . 0162K , 0177H ® 0166H ® 0165H = o« 0145H , 016CH ., 01A7H
| 016H . - U . ; - .
; - 301 , 352 « 302 & 323 « . 326 . 303 , 137
; . 1« 2 » A ) S ) 1
; - - - - - - - - Pommcnvcalloccaa= ' § - - - - - - - - - - - - - - -
L o JCC JCC =  JCR »  JCR ®»  JCR ., JCR . - Jce
| . 01B0H ., 0161H © 0l77H ® 017SH » 0172H , 0177H ., . 0137H
| } 017H . . . L3 . . .
| . 316, 351 « 356 » 353 &« 355 , 3564 . 357
. ) 1 & 2 . 1 o ) IR ” 2
2T SRR EI TNl s XA I s s I XIS T T T TSI XIISASI XTI ==
38
l
P
3 y -, " ) y

. ﬁ.nn,‘f;—:\ . R e i I ;u'g»‘.v-—wc.qnn P R SRR

"o unn

oo

LU (U | LI U T LU LU L L B L A [ I O T I )

PALF

12
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MICROPROGRAM MEMORY IMAGE

OH IH 2H 3H 4H SH 6H ™
2t 2t 2 2ttt e i Pt A i 2 22t P Y P F 2 P E 2 2 2 2 R 2 2 R P R 2 E E 2 £ 1 1
e JCC, JCC® JcC * JCR ® JFL , JCR, JCC, JCR =
e 0190H . 0171H ® 0192H # 018SH & 0182H . 0182H . 0156H ., 01R4H =
018H . . . . - . . =
« 31S, 350« 375 e 370« 369 . 371 . 169, 368 =
. 1. 1 2 . 1 & 1 . 1. 1. 1=
- - = e e e ® ® feeremcasfecmcvenl) o T ® e P e ® . " S e " = = =
e« JL, JC® JCR® JCR® JCC ., JC . JCR, JCR =
e 0192H , O1AlH * 0131H ® 0195H & 01S56H . O1ASH . 0192H ., 0190H =
019"‘ - . - . . L[] . =
« 316, 318« 317 e 331 e 321, 332. 364, 312-=
. 2 . - 3« 1 » 1. 1 . |- 1 =
- - *® . .. - - Poaveccafleovcccnnell @ « @« @ @ o @ = @« * @ o, ®© - = =
e« JCC ., JCR » . * JCC . JCR . ., Jcc =
e 01BOH , 01AGH . ® 01944 , 01A0H . . 01RTH =
01AH . . ° * B 5 v =
e 33, 319 s . *« 320, 1333, , 138 =
. 1. 1« b » 1. B c 1 =
-------- Rocsmcemccafleocvcnccall o« « @@ @ * o @ = « = @ o ® =« = =
« JC, JCC = JCR ® JCR #  JCC . . Jdee o gce =
« 01COH , 0181H # 01B1H # 01B4H » 0174H . . 0186H ., 01CTH =
018H . . . . . . . =
e 335, 349 s 348 % 346 e 347 , . l48 , 139 =
. 1%, 1 e 1 » 1« I e . 1 1 =
- - L Lt L Soa= -——- crwrtrtacc oo e- =
o . JEC ¢ . . ® JCR « JEL . _Jcec .  Jce =
« 01D0H , . . @ 0ICSH . 01R2H . 01B6H ., O01D7H =
01CH . . . » . . s =
« 36 . . « 36, 365 ., 147 ., 140 =
. 1 . . . i 1 | o 1 =
- - ® e e e ® * feecrecccalleccrtcnad e T T e T e e e " e L = - - =
¢ o AJEEhg . . e  Jec . JCR . JEC .  JEC =
. O01EOH ., . . # 01C4H ., O1D4H . O1C6H , O1ETH =
3 010H . L4 L4 L o . - =
P = ® . ® 363, 2. 146, 161 =
. Es . . . 1. 1. 1. 1 =
4 - . " e e e e ® Bearcccalleccvcnel - * ® ® T E e e * e e = o= - =
e« JCC . . » . e JCC o . JE€ ., JeC =
« O01FOH , . . . e 01NSH . 01D6H , O1F7H =
01EH . » . . . . 5 =
¢ 333 , - » . e Wl . 145, 162 =
. 1 . - - - . ) 1 - 1 =
- - e e e e ® fecrccccaflcccnenel - e e . S e e " e ® e . ® = = =
e JCR , . . . o JEC .+ JeC ., JER =
« 01FSH , » . * « 01FSH . 01E6H , O1F6H =
01FH c . . - : . " =
o 339 . L . . e 360 . 146 , 143 =
. 1. . . . o 1 : (Y 1 =
SIS TR I T I S eI EEE IS E S S I I XTI S =S I IS =TT
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MICROPROGRAM MEMORY IMAGE
. 8H 9H AH BH CH DH EH FH
{ Rt P P R I P P P e 2 P P S+ P P ¥
= . b . b . . - JPR .
= . * . b . . . 0010H .
000H . ® . - = 2 6 §
= . . * »* . . . 49 .
= . * . 4 . . . 17 .
ZT e * e e e e ® feececcoccleccca=- # = e e e e e e e e N .- - -
= JcC . JCC « JCC = JCC = JZR JZR . JZR JZR .
= 0028H , 00294 # OlAAH # 003BH « 000FH , 000FH . 000FH , O000FH .
001H . ® - . . . . .
= 229 . 243 = 251 « 257 269 270 . 271 , 272 .
= 1. 1 e 1« 1 1 . 1 . 1. 1 .
2T e * e e e e - L L T L T S e . e . T e e ® e " e e e=-ew- -
Jcc . JCC = . * JcC . . . .
= 0038H . 0039H « . # olocH . . . .
002H . b * bod . . » .
3 = 230 . 244 = L - SS . . . .
b = B 1 » . “ fie . . i
= e ® ® e e e = fesccccafleccces - = . e . ® e e e - = e oo - - - -
= JCC . JCC = ®  JCR o b JEC . o .
= 0048H , 0049H ® 003DH # « 010DH . . .
003H . * b * . . . .
= 231 ., 245 # s 258 » .« 259 . i 5
= ) S 1 = L4 1 ° 1 . . .
= X T - ceoflectaccccoeccccasee L et
= JCC . JCC e ® [ r H 3 :
= 0058H , 00S9H « - . . . . .
004H . - - * . . . .
| = 232 , 246 * id . . . .
= ¥ 1 - ° . . - .
2 e ® e e e e e e - B o e e e e e e e e .. - - =
,; = JCC . JCC = L4 . . . » .
? = 0068H . 0069H * » . b ~ g r
‘ 005H ’ . . . & R 2 c
3 = 233 , 247 = - b . . » .
= 1 s 1 » - L] . . . .
B e ® ® o o o *® Pocrecccafleccccced © 0 ° e T o o ®© - - - - - - - -
= JCC ., JCR . ® JUCR . JIR . 8 .
= 0078H ., 006CH ® . ® 006DH , 000FH . ,. .
i 006H . . . * . . . .
g = 23 , 248 e . s 2649 , 750 . g .
‘V = ) (P 1 = - - 1 . | . .
i R - * e e e = = § L ® = e e e e e - - ot S
i = JCC ° Jcc - L4 - . . » Ll
,’ = 0088H . 0089H « . . = g . g
‘ 007H . = - L - . © » .
= 235 . 202 » - L4 . . » .
= ) [ 1 » 4 - . . . .
z= SRRl IS R SNSRI SIS N XIS EENS SNSRI =

40
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MICROPROGRAM MEMORY IMAGE

8H 9H AH B8H CH DH EH FH
EE g s s I T
, = JCC . JCC * . e  JCC . JCR . : .
{ = 0098H . 0099H = L ® 009CH , 008CH ., - .
008H . » . . . . » .
= 236, 203 e - « 190 . 189 . = .
= 1 . 1 ¢ L4 L4 1 . 1 . . .
2 e * e -.e- - ® feereccceleccvecald o *® ® 0 ® o 6 S e " e . " - - -
= JcC . JCC ¢ L . JcC . Jcc . . .
= 00A8BH , 00A9H . ¢ 00ACH , 00RDH . . .
009H . - * L . . » .
= 237 . 204 * L * 191 . 188 . . .
= 1 . 1 » . L 1 . 1 . . .
2 e ® e e .o ® feenrcccafleccveneld) o T ® e P e e .- - . - e - -
= JeC . JcC * . e JcC. JCC . ! 8
= 0088H . 00B9H * . ® 00CCH . 009DM . . :
00AH . . - . e . 1 .
= 238, 205 # . e« 192, 187 . - .
= b« 1. . . ¥ £ o : .
E I A .4 L ® o ® e e * ee e e ® e . ® e --
= JcC . JCC » . - Jce . JcC . . .
= 00C8H , 00COH » - # 00DCH , 00ADH . i .
008BH . ® bt . . . . .
= 239 ., 206 « L . 182 . 186 . . .
= 1. ) U/ * - 1 . 1 . . .
——en - -t - L L] crecserracccacee- ——--
= JC ., JZIR » . *  JCR . JCC . IR, .
= 00DBH , 000FH « L ® 00CEH , OORDH . 000FH , .
00CH . L4 - A4 . . » .
= 240 , 207 . « 193 . 185, 196, .
= 1. 1 « - - 1 . ) ) .
X e ® @ e e e ® fecrecccalleccectal) e P e P e e ® e " e a. " ee- -
= JZR , . . ® JCR , JCC . N .
= 000FH , . . * 00DDH . 00CDH . . :
000H . - - - . . . .
= 2641 , b . o 183 . 184 . . .
= 1 . L4 L - 3 e E » . .
X e ® e e e e w Becrcccaleccancald - T P e P e e ® e " ® . " - - -
= JZR JCR - . JCR . JCR . . .
= 000FH , O0EBMH @ - # 00E9H , O0OECH . . .
P 00EH . . . . . . . .
E = 228 , 227 = L4 - 226 . 225 . o .
= l . l L4 L - l . l . 3 b
B e ® « ¢ o o = 0. L ] ® o e e e P ee e e " e . ® -e- =
» JCR , JCR o L] - JCR JEC » » .
s 00F9H , 0OFCH @ L « OOFDH . OOFDH . » .
00FH . hos * L . . s e
- 221 , 222 * . - 223 . 2264 . . o
= ) 1 L4 - 1 e 1 . - .

P IR P TR EE RS R 22 PAS L R 21 L2223 233212 2233323222222 222 22 T3 22 22 3 240

41
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MICROPROGRAM MEMORY IMAGE

8H 9H AH BH CH DH EH FH
EEtE i bt F Tt Pt i P PR 22 iR P2 2 22X R 2 2 22 E 2 E At 1 22 P E R R F P+ 2 1 F F
= JcC . JCR « JCR « JCR « Jcc . JCC . JZRrR ; °
= 01484 , 0108H » 010BH » O10EH » 011CH ., 012DH . O0O00FH , .
olo“ L2 - - - . . 3 .
= 166 . 163 * 168 & 169 « 56 . 260 . 170 , .
= l L] l - l - l - l L] l . l - .
2 e ® o e e e ® Pocvecaecleccvcaved ® e e e P e e - e - - - e e - -
= JcC . JCC® JUCR ® JCR & JCR , JCR . Jcec , .
= 0128H ., 01094 @ 0110H « 0118H » 0l1AHd , O11EH . O12EH , .
011K . . L L o . a o
= 92, 162 » S8 » 91 = S7 . s9 . 60 , .
= 1. 1 » 2 ® 1 » 1 e 1 . 1 > .
B & ® o e o @ ® fecvccvclecococnld O o °O ° C e e S e e e, ® = - =
a JcC . JFL ® JCC & JZR = . JCC . Jce ., .
= 01384 o 011AH # 010AH » 000FH » 013DH . 013EH , =
012" . - - ° . . . .
s 93 , 90 = 167 « 171 « . 261 . 61 ., .
= l . l - l - l ° . l . l N .
B e *® o e e e ® Peermrcoeccconel) e e e e O e e . e .-, ® e e -
= JIR ., JCC » . . o JCE o JEE .
= 000FH , 0129H » . . 014DH « Ol4EH , .
013H - . - . - : 7 5
= 9% . 89 * L o 262 . 62 , o i
= 1 . l - . L4 L] 1 . 1 . L i
cceg Y- - » - consucsnscanass ’
= JCR JCC » - L4 JFL o JCC . Jcc . .
= 014CH , 0139H » . # 012A4 , 01SDH . O1SEH , .
014H & . L . o . - .
= 165 . 88 « * . 166 . 263 . 63 , .
= | 1 = L L 1 . 1 . ) P .
B e ® o e e e ® feevcrcceflecccoamoll T e > e S > > . ™ e, ® e = -
=  JCC . JCC » . . & JCEC .« JCC . .
= 0168H , 0149H = L - o« 016DH « O16EH .
01SH . . L4 . . . » .
= 299 . 87 « - - o 264 o 64 , .
= l . l - - - Y l - l . .
2 e ® o e e e ® Jeccececleoccacand © o S e S o e ® e S e, o o o =
= JCR , JCC = . * JFL ., JCC . JCC , .
= 0160H . 0159H » . # 01744 , 01704 . O17EH .
016H . . . L . . . .
= 300 . 86 » » . 306 . 265 65 , .
3 s 1 ] 1 » . L 1 . ) 1 . .
F B e ® & o o @ * feerccacleccaccel) * o ® e T o @ " o T L. e > e -
= JCC ., JCC ® JCR ® JCR ® JCR , JcC Jce , .
= 0188H , 0169H » 0170H ® 017CH & 01784 , O1RDH . O1BEH , .
‘ 0174 . <. i d . . - .
f = 309 ., 85 « 313« 307 e 308, 266 . 66 , .
i = 1. 1 » 1 » 1 » | S ) 1 ® .
E =8 ST iSO S SIS EE TSI EEEES IR =SSNy osS2222
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XMAS VERS 2,0 OPTICAL CONTRAST VARIABLE GATE CENTROIN TRACK ERRORS= 0 PAGE 17

MICROPROGRAM MEMORY [MAGE

8H 9H AH BH CH DH EH FH
‘ 8233::’::::::38323:.==l=3830=3=====l====:3=:===!=I=========.:z=======
= JEE . o . ° . JCC o Jee .
{ = 01984 . . . . . 0190M . O19EH . .
018H . - . - . . - .
= 310, . . . & 267 . 67 . .
= ) S . . . o 1 . ) .
- 2 e ® e e e e ® Paoerrccallecccpenel o e e e e e " -, - e = -
= JCR , . . ° o«  JTE o Jee . o
= 01971 , L L] L] « 000FH , OlAEH .
019H . - L 2 o . . » .
= BT * * . - 268 . 68 , -
= 1. * * L . | 3 & .
2 e * e w e e ® Peevemcaleccapeenl e S e e e e ., = e - -
= . « JCR ® JZR &  JCR , JCR . Jce JFL .
= . ® 0OLACH ® 000FH # 0lADH ., OlAFH . OLBFH ., O1AAH .
01AH - . @ . : . £ .
= . ®« 252 « 256 s« 253 , 254 . 69 255 .
= . * 2 e 1 e ¥ 1 o e 1.
2 e ® e e e w ® Beerecccalecccaced e e e e e e m e, = = o= -
= . . e o . . Jcc .
= . ° . . 2 o OLCEH A
018H & . . . . . = .
= . - L4 A4 . © 70 . .
= o ' - s d 5 ; -
emeloacevecwenseceweTalaecrcrca gplleccacc e r e R e C e .. .-
= - - 3 o . < Jec . .
= " L . - . . NIDEH =
01CH . L . . v c . .
= . b - o . . 71 . .
= - - L - - * l - .
S e ® e ee e ® Beerecccfleccacceld - * * e ® e e ® e e ., * = = =
= o« JCC ® JCR ® JCR ® JFL , JCC o  JCR |, .
| ] = . O179H ® 01DDH ® 01D9H & O0IDA4 . O1FDH . 0lDAH , .
b 0104 - « . - . . X :
p =z ¢ 84 = 73 » 83 o 82 . 76 . T2 . .
= 5 1 » 2 o 1« I & 1 . IS 5 .
D e % e e e e ® Daececogfeccnemeld) o ® " e * e e . e e L, ® = e =
= o . LS o JEE & JCR . JCR JCR .
= H 3 ® @ 0l1DCH , O01FCH . OlEDH , OLlEEH .
01EH . . . . . c 4 .
= c . . . 81 . 80 . 79 . 78 .
= L] . . . 1 - l . l . l -
2 e ® e e e w ® Peacrcccallectteceld e T S e e e e v e, ® e e =
= ¢ ° . . «  JCR o JCR .  JCC.s
= o . . . « O1FEH « OLIFFH , O1EFH .
olFH L] . - - . L] » .
i = c . . . . 75 . 76 77 .
= . . - - . l . 1 - l -
Pt F ittt Pttt r ATt 2 X X2 2RI FYT T 32 2 3 RS S R E TSR L P 2 22 PR R S 2 0 2
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XMAS VERS 2,0 OPTICAL CONTRAST VARIABLE GATE CENTROID TRACK ERRORS= 0 PAGE 1

CROSS REFERENCE DIRECTORY

LABEL REFERENCFS
; ADDR (58) 490
BLACK 1664 (171)
BLACKK 306, (307)
CADDR (287) 4330
CLOAD (302) 4322
CNTRD 49, (274)
DATA 3164 (331)
EGATES 494 (106)
ENDC 130, (372)
FETCH (69) 994+984106917001710196442074228+24142509256426R+269+270,271,272+
178
FRAME 504 (251)
JGT 82, (83)
JGTL 322, (323)
LOADD (73) 482
MEAN 494 (53)
MINX 119, (120)
MINY 132, (133)

NGATEA 49, (174)

NGATEB S0, (195)

NGATEC S04 (208)

NGATEL 504 (229)

NODAT 3699371 (375)
NODATA 3164 (317) +364,375
NOMINX 119.(121)

NOMINY 1324 (134)

NOTC 50, (269)
NOTD 50, (270)
NOTE 50, (271)
NOTF 51, (272)
NXBL 1544 (357)
NXBLG 152, (356)
NXBLG2 347, (355)
NXEEG 245, (348)
NYEEG 361, (365)
OVER 312, (316)
ROY 255, (256)
RESTIJ  49,(99)
RTNN 90, (91)
SAVEIJ  49,(95)
START 50, (257)
WAT (252) +255
WHITE 1664 (167
WHITEE 3064 (313)
WINDOW 504 (243)
XBLG 352, (353)
XEEG 365, (366)
YBLG 369, (370)
YEEG 361, (362)
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Appendix C.
TRACKER MICRO CODE LISTING WITH EXPANDED BITS
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XMAS VERS 2.0 OPTICAL CONTRAST VARIABLE GATE CENTROIN TRACK ERRORS= 0 PAGE 2

RECORD CPE FI FO  JumP KBUSS OTHER CBuc PAUSE
NUMBER 6543210 10 10 6543210 43210 43210 2lo 0
|
KBUSS FIELD LENGTH=S NEFAULT=0

Bt bt ot ot o et b Pt Pt Pt
ODNPVNSPWN=OODINDINS ON -~

WwwhNnNnNNnNNNN N
N=OOVIENPNSHFWN~O

w
w

PPWWWWWW
O Vd®NOWNS

LA
rwn

S
e~

awun &
-0 0

KBUSS

KBUS?

MICROPS (KFFFFF=101018R
K80000=10010R
K0000F=01111R
K0000C=01100R
K00009=01001R
K00006=00110R
K00003=000118
K00000=00000R) 3

KFFFFA=1010n8
KOOFFF=100013
K0000€=011103
K0000R8=010113
K0000R8=0100n3
K00005=001013
K00002=0001n3

K7FFFF=100118R
K00060=10000R
K0000N=011018
K0000A=010108
K00007=001118
K00004=001008
K00001=00001R

/% aLL MICROCODE IS ON PAGE2 WITH DEFAULT SET TO 000n1 FOR OTHFR e/

OTHFR

FIELD

LENGTH=S

NEFAULT=000018

MICROPS(STROBE=100008 PAGE1=000008 PAGE?=000018

STROBE2=100018) 3

/¢ DEFINITION OF BUS CONTROL FIELD

CBus

/%

FXO0Cm=>»

TEMP
TEMP2
]

PAUSE

OFH!

(000FH)

FIELD

MICROPS (NB0O=0008

NRO
INH
RMu
CNB
RIN
RNT
RoM
RwM

SFT P

STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING

_ FIELD

LENGTH=3
INH=0018
RIN=1008 ROT=1018
NOBUS OPERATION
INHIBIT CPE ARRAY
READ-MODIFY-WRITE
CPuU NEEDS BusS
REQUEST INPUT
REQUEST OUTAUT
REQUEST REAN MEMORY
REQUEST WRITE MEMORY

®/

DEFAULT=0
RMW=0108
RRM=]10R8

cv3=0118
RwM=1118)%

SYMBOLIC REPRESENTATION OF REGISTER DEslGNATIONS e/

‘RO
'R1v3
YR}
'R3}
‘R4
RS}
'R6 S
‘RT3
‘RR* S

LENGTH=1 DEFAULT=1
MICROPS (PP=0) }

FETCH! NOP(A) JPR(CNTRD MEAN SAVEIJ RESTI.) EGATES NGATEA
NGATER NGATEC NGATEL WINDOW FRAME START NOTC NOTD NOTE

1100000

NOTF) 3

11 00 1100001 00000 00001 000

46
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XMAS VERS 2,0 OPTICAL CONTRAST VARIABLE GATE CENTROIND TRACK ERRORS= 0 PAGE 3

RECORD CPE. FI FO JUMP  KBUSS OTHER CBUS PAUSE
NUMBER 6563210 10 10 6543210 43210 43210 210 0

S2 /e CALCULATE MEAN VALUE FOR 100 BY 100 ARRAY AEING DIGITIZFD  */
53 11Hg MEAN! CLAC(AC) S

(0011H) 1001011 11 00 0000010 00000 00001 000 1
Se 21H) SDR(R6) FF1:

(00214) 0100110 11 11 0111100 11111 00001 000 1
55  2CH) SOR (M) FF13

(002CH) 0101000 11 11 0010000 11111 00001 000 1
56 10CH! ILR (DS

(010CH) 0000010 11 00 0010001 00000 00001 000 1
57  11CH! SDR(A) FF13

(011CH) 0100000 11 11 Ol110l0 11111 00001 000 1
S8 11AWt ANDR! ILR(I)S

(011AH) 0000001 11 00 0111101 00000 00001 000 1
59  110M! DCA(AC)S

(011pH) 0011111 11 00 0111110 11111 00001 000 1
60 11EH! CLA(T) S

(011€H) 1001010 11 00 0010010 00000 00001 000 1
61 12EwW! ALR (AC) §

(012EH) 0001101 11 00 0010011 11111 00001 000 1
62 13EH! ALR (AC) §

(013EH) 0001101 11 00 0010100 11111 00001 000 1
63 14EH! ALR(T) §

(014EH) 0001100 11 00 0010101 11111 00001 000 1
66 1SEH1 ’ ALR(AC)S

(0ISEH) 0001101 11 00 00iollo 11111 00001 000 1
65 16EW! ALR(AC) §

(016EH) 0001101 11 00 0010111 11111 00001 000 1
66 17EH! ALR(AC) 3
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XMAS VERS 2,0 OPTICAL CONTRAST VARIABLE GATE CENTROIN TRACK FRRORS= 0 PAGF 4

RECORD CPE_ - FI FO JUMP  KBUSS OTHER CRUS PAUSE
NUMBER 6543210 10 10 6543210 643210 43210 210 0
\ ,
{ (017EH) 0001101 11 00 0011000 11111 00001 000 1
67 18EH! ADR(T) 3
(01REH) 0111100 11 00 0011001 11111 00001 000 1
68 19EH! ALR (AC)
(019FH) 0001101 11 00 0011010 11111 00001 000 1
69 1AEM! ALR(T)$
(01AEH) 0001100 11 00 0011011 11111 00001 000 1
70 1BEM! ILR(J) 3
(01REH) 0000010 11 00 0011100 00000 00001 000 1
71 1CEM! ALR(T) f
(01CEH) 0001100 11 00 0011101 11111 00001 000 1 '
72 1DEH! SOR(T) i
(0O1NPEH) 0101100 11 00 0111010 11111 00001 000 1 |
73 1DAM! LOADD! LMI(T) FF1 RRM} |
(01NPAH) 0011100 11 11 0111101 00000 00001 110 1 |
|
74 100Ht ~ LDI(AC) FF1s |
(010NH) 0101111 11 11 0011111 11111 00001 000 1 |
75 1FDH! ALR(R6) §
(01FDH) 0000110 11 00 0111110 11111 00001 000 1
76 1FEM! ILR(M) FF13
(01FEH) 0001000 11 11 0111111 00000 00001 000 1
77 IFFHL ILR(L) 3
(01FFH) 0000101 11 00 0011110 00000 00001 000 1
78 1EFH! ~__ SDR(RT) FF11
(01FFH) 0100111 11 11 0111110 11111 00001 000 1
79 1EEH! ~ CMR(RT)
(0O1EEH) 1110111 11 00 0111101 00000 00001 000 1
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XMAS VERS 2.0 OPTICAL CONTRAST VARIABLE GATE CENTROID TRACK ERRORS= 0

RECORD
NUMBER

80

81

82

83

84

8s

86

87

88

89

90

91

92

93

1EDH!
(01EDH)

1ECH!
(01FCH)

1DCH!
(01NCH)

1DRH!
(01NnARKH)

1N9KH!
(01N9H)

1794
(0179H)

169H!
(01A9H)

15941
(0159H)

149H"
(0149H)

139!
(0179H)

129H!
(N129H)

11RH!
(011RH)

11841
(0118H)

128H!
(0128H)

CPF

6543210

0000010

0000111

1101101

JGT!

0000000

0100010

0000100

Nloo1l1l

1110111

0000001

0000111

1101101

" RTNN!

00 1001

0001000

0000110

FI FO Jimp KBUSS
10 10 6543210 43210

ILR(J) FF13
11 11 0111100 00000

ALR(R7) FF1:
11 11 0011101 11111

NOP (AC) JFL (LOADDyJGT) §
11 00 1001101 00000

ILR(A) S
11 00 0111001 00000

SOR (J) FF13
11 11 0010111 11111

ILR(K) 3
11 00 0010110 00000

SDR(R7) FF1l3
11 11 0010101 11111

CMR(RT7) 3
11 00 0010100 00000

ILR(I) FF13
11 11 0010011 00000

ALR(R7) FF13
11 11 0010010 11111

NOP (AC) JFL (ADDR+RTNN) §
11 00 1000001 00000

LMI(R9) FF1s
11 11 0111000 00000

ILR(M) RwM3
11 00 0010010 00000

ILR(R6) 3
11 00 0010011 00000

49

OTHER

43210

00001

00001

00001

00001

00001

00001

00001

00001

00001

00001

00001

00001

00001

00001

CBtic

210

000

000

000

000

000

000

000

000

000

000

000

000

000

PAUSE




RECORD
NUMBER

94

95

96

97

9]

99

100

101

102

103

104

105
106

107

108

13311
(N178KH)

12H1
(0012H)

32H!
(N032H)

31H!
(0031H)

41H
(0041H)

13H!
(0013H)

S3H!
(005 3H)

S1H!
(00S1H)

61H!
(00K1H)

T1H!
(0071H)

81H!
(0081H)

/e
14H!
(0014H)

24M1
(0024H)

34H1

CPF F1 FO Jiup KBUSS OTHFR
6543210 10 10 6543210 43210 43210

SDR(A) FF1 )JZR(FETCH) PAGF1:
0100000 11 11 Olollll 11111 00000

SAVETIJ! LMI(R9) FF13
0011001 11 11 0000011 00000 00001

ILR(I) RwM3
0000001 11 00 0110001 00000 00001

LMI (R9)$
0011001 11 00 0000100 00000 00001

ILR(J) RWM )JZR(FETCH) PAGE]:
0000010 11 00 Olo0111l1 00000 00000

RFSTIJ! LMI(R9) FF| RRMj3
0011001 11 11 0000101 00000 00001

ACM(AC) 3
0001011 11 00 0110001 00000 00001

SDR(I) FF13
0100001 11 1: 0000110 11111 00001

LMI(R9) RRM:
0011001 11 00 0000111 00000 00001

ACM(AC) 3
0001011 11 00 0001000 00000 00001

SDR(J) FF1 JZR(FETCH) PAGE]:
0100010 11 11 0101111 11111 00000

CALAULATE BOUNDARY AREA OF EDGE GATES
EGATES! LMI(P) FF1 RRMI
0010011 11 11 0000010 00000 00001

ACM(AC) 3§
0001011 11 00 0000011 00000 00001

SDR(R6) FF1:

50

CBlJ<
210

000

000

000

110

000

000

110

000

000

PAUSE
0

XMAS VERS 2,0 OPTICAL CONTRAST VARIABLE GATE CENTROIN TRACK ERRNRS= 0
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§ XMAS VERS 2,0 OPTICAL CONTRAST VARIABLE GATE CENTROIND TRACK ERRORS= 0 PAGE 7

RECORD CPE FI FO  Juwe KRUSS OTHER CBUS PAUSE
NUMBER 6543210 10 10 6543210 43210 43210 210 0
i (0034H) 0100110 11 11 0000100 11111 00001 000 1
109  44H1 LMI (RS) FF13
(0044H) 0011001 11 11 0000101 00000 00001 000 1
110 SéH| ILR(I)$
(00S4H) 0000001 11 00 0000110 00000 00001 000 1
111 664H! CIA(AC) FF1;
(0064H) 0011111 11 11 0000111 00000 00001 000 1
112 T74H: SDR(R7) FF1:
(0074H) 0100111 11 11 0001000 11111 00001 000 1
113 84H: ILR(K)
(00R4H) 0000100 11 00 0110101 00000 00001 000 1
114 B8SH! ALR(R7) RWM3
(60a5H) 0000111 11 00 0110110 11111 00001 111 1
115 86H! LMI (R6) FF1:
(00/6H) 0010110 11 11 01i0olll 00000 00001 000 1
. 116 874! SRA (AC) 3
3 (0087H) 0001111 11 00 0001001 00000 00001 000 1
117 97H: SRA(AC) 3
(0097H) 0001111 11 00 0110110 00000 00001 000 1
118 96H! TZA(AC)$
(0096H) 1011111 11 00 0110101 11111 00001 000 1
119  95H! NOP (AC) JFL (MINXsNOMINX) $
(0095H) -1101101 11 00 1001010 00000 00001 000 1
120 0A2H! MINX! INA(AC) FF13
(00A2H) Ol11111 11 11 0l!ooll 00000 00001 000 1
j 121 0A3m: NOMINX! SDR(A) FF1_RWM3
(0043H) 0100000 11 11 0110100 11111 00001 111 1
51
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XMAS VERS 2,0 OPTICAL CONTRAST VARIABLE GATE CENTROIN TRACK FRRORS= 0 PAGE R

RECORD
NUMBER

122

123

124

125

126

127

128

129

130

131

132

133

134

135

0AGH!
(00AGH)

0ASH|
(00ASH)

0AAH!
(00aKH)

0B6H!
(00R6H)

0CceH!
(00CHH)

0D6H!
(00D6H)

0E6H!
(00F6H)

OF6H!
(00F6&H)

106H1
(0106H)

1051
(0105H)

115wt
(0115H)

12241
(0122H)

123+
(0123H)

124H1
(0174H)

CPF F1 FO Juup KBUSS
65643210 10 10 6543210 43210

LMI(R9) FF1:
0011001 11 11 0110101 00000

ILR(N) 3
0000010 11 00 0110110 00000

CIA(AC) FF1:
0011111 11 11 0001011 00000

SDR(R7) FF1:
oloo11l 11 11 0001100 11111

-

-

-1
-

O ~-
O e

0000101 0001101 00000

ALR (R7) RWM:
0000111 11 00 0001110 11111

LMI(R6) FF1:
0010110 11 11 0001111 00000

SRA (AC) 3§
0001111 11 00 0010000 00000

~ SRA(AC)3
0001111 11 00 0110101 00000

TZA(AC) 3
1011111 11 00 0010001 11111

NOP (AC) JFL (MINYNOMINY) ¢
1101101 11 00 1000010 00000

© MINY! INA(AC) FF1j

0111111 11 11 0110011 00000

NOMINY! SDR(R7) FF)] RWM}

0100111 11 11 0110100 11111
ILR(R9) FF1j
0001001 11 11 0110111 00000

OTHER

43210

00001

00001

00001

00001

00001

00001

00001

00001

00001

00001

00001

00001

00001

00001

CBu<

210

000

000

000

000

000

000

000

000

000

000

000

111

000

PAUSE
0




XMAS VERS 2,0 OPTICAL CONTRASY VARIABLE GATE CENTROID TRACK ERRORS= 0 PAGE 9

RECORD CPF F1 FO JUmMP KRUISS OTHFR CBus PAUSE
NUMBER 65432100 10 10 6543210 3210 43210 210 0
136 1271 TLR(R9) FF13
(0127H) 0001001 11 11 0010110 00000 00001 000 1
| 137 167H! ILR(A)§
x (0167H) 0000000 11 00 0011010 00000 €0001 000 1
138 1A7H! CIA(AC) FF13
; (01a7H) 0011111 11 11 0011011 00000 00001 000 1
f 139 187H! SOR(R8) FF13 |
(0187H) 0101000 11 11 0011100 11111 00001 000 1 ;
1
140 1C7H! ILR(I)§ |
*  (01F7TH) 0000001 11 00 0011101 00000 00001 000 1 |
141 1U7H! ALR(A) 3
. (01n7H) 0000000 11 00 0011110 1111l 00001 000 1
142 1E7H! LMI(R9) FF1 RWM1
(01F7H) 0011001 11 11 0011111 00000 00001 111 1
143 1F7H! ILR(R9) FF1:
(01F7H) 0001001 11 11 0110110 00000 00001 000 1
166 1F6H! LMI (R9) FF13
(01F&H) 0011001 11 11 0011110 00000 00001 000 1
145 1E6H! ILR(K)$
(01F6H) 0000100 11 00 0011101 00000 00001 000 1
146 106H! ALR(R8) §
(0lneH) 0001000 11 00 0011100 11111 00001 000 1
1647 1C6H1 - CIA(AC) FF1 RWM3
(01C6H) 0011111 11 11 0011011 00000 00001 111 1
148 185H1 _ ILRRT)
(01R6H) 0000111 11 00 0011000 00000 00001 000 1
169 186H! CIA(AC) FF13
(0186H) 0011111 11 11 0010101 00000 00001 000 1
53
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XMAS VERS 2,0 NPTICAL CONTRAST VARIABLE GATE CENTROIN TRACK ERRORS= 0 PAGE 10

RECORD CPE FI FO Juwp KRUSS OTHFR CBuUc PAUSE
NUMBER 6543210 10 10 6543210 43210 43210 210 0
150 156! SDR(R8) FF1:
; (0156H) 0101000 11 11 0010001 11111 00001 000 1
151 116H! ILR(R9) FF13
(0116H) 0001002 11 11 0110111 00000 00001 000 1
152 1174t ILR(U) 3
(0117H) 0000010 11 00 0010000 00000 00001 000 1
153 107H! ALR(RT) $
(0107H) 0000111 11 00 0110011 11111 00001 000 1
154 103H! LMI(R9) FF1 RwWM3
(0103H) 0011001 11 11 0110010 00000 00001 111 1
155 102H! ILR(R9) FF13
(0102H) 0001001 11 11 0110001 00000 00001 000 1
156 101H! ILR(L) 3
(0101H) 0000101 11 00 0010001 00000 00001 000 1
157 111K ALR (RB) 3
(0111H) 0001000 11 00 0110010 11111 00001 000 1
158 11241 , CIA(AC) FF1:
(0112H4) 0011111 11 11 0110011 00000 00001 000 i |
159 11341 LMI(R9) FF1 RWM3 |
(01134) 0011001 11 11 0111001 00000 00001 111 1
160 /* IF MEAN VLAUE IS LESS THAN SEVEN TRACK BLACK ON WHITE
161 IF MFAN VALUE IS GREATER OR EQUAL TO SEVEN TRACK WHITE ON RLACKs/
162 11941 CLR(R9)} |
(01194) 1001001 11 00 0010000 00000 00001 000 1
163 109! LMI (R9) KOQOOF FF13 1
(0109H4) 0011001 11 11 0111000 01111 00001 000 1 !
166  108H! LMI(R9) RRM3} g
(01084) 0011001 11 00 0010100 00000 00001 110 1 |
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XMAS VERS 2,0 OPTICAL CONTRAST VARIABLE GATE CENTROID TRACK ERRORS= 0 PAGE 11

RECORD CPE FI FO  Jump KBUSS OTHER CBUS PAUSE
NUMBER 6543210 10 10 6543210 43210 43210 210 0
~ 165 148H! ACM(AC) FF1 STZ3
| (0148H) 0001011 01 11 0111100 00000 00001 000 1
166 14CH! NOP (AC) JFL (WHITE+BLACK) ¢
(014CH) 1101101 11 00 1000010 00000 00001 000 1
167 12AH! WHITE! CLR(R9)$
(012AH) 1001001 11 00 0010000 00000 00001 000 1 ]
168 10AH! LMI (R9) K0000S RRM; |
(010AH) 0011001 11 00 0111011 00101 00001 110 1
169 1084} LCM(AC) §
(010RH) 11311011 11 00 0111110 00000 00001 000 1
170 10EH! INA(AC) FF1 RWM PAGE] J7R(FETCH)3
(010FH) 0111111 11 11 0101111 00000 00000 111 1
171 12BH! ~LACK! NOP(AC) PAGE]l JZRI(FETCH)$
(01284) 1101101 11 00 0101111 00000 00000 000 1
172 /# NGATEA NGATEB NGATEC AND NGATEL CALCULATE ENGES OF THF GaTE
173 ANND THE NEW I U K L o/
174 1SH! NGATFA! LMI(R9) RRM:
g ) (0015H) 0011001 11 00 0000010 00000 00001 110 1
175 2SH1 ACM(AC) 3
(0025H4) 0001011 11 00 0000011 00000 00001 000 1
176 3SH1 ~ CIA(AC) FF1:
, (0035H) 0011111 11 11 0000100 00000 00001 000 1
177  4SH! ~ SDR(R6) FF11
(0045H) 0100110 11 11 0000101 11111 00001 000 1
178 SSHy CLR(RT7)$
(0055H4) 1000111 11 00 0000110 00000 00001 000 1
179 65H! LMI (R7) K000073
(00654) 0010111 11 00 0000111 00111 00001 000 1
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XMAS VERS 2,0 OPTICAL CONTRAST VARIABLE GATE CENTROIND TRACKk ERRORS= 0 PAGE 12

RECORD cPE FI FO  JuwP KBUSS OTHFR CBlic PAUSE
NUMBER 6543210 10 10 6543210 43210 43210 210 0
180 75H! LMI(R7) FF1 RRM3
(0075H) 0010111 11 11 0001011 00000 00001 110 1
181 0BSH! ACM(AC) 3
(00RSH) 0001011 11 00 0111100 00000 00001 000 1
182 0RCH! LMI(RT) FF1s
(00PCH) 0010111 1)} 11 0001101 00000 00001 000 1
183 0DCH! LMT (R7) RRM3
(00nCH) 0010111 11 00 0111101 00000 00001 110 1
184 0DDw! AMA (AC) 3
(00nDH) 0001011 11 00 0001100 11111 00001 000 1
185 0CDH1 ADR (R6) §
(00cDH) 01103110 11 00 0001011 11111 00001 000 1
186 O0BDH! CLR(R7)3
(00RDH) 1000111 11 00 0001010 00000 00001 000 1
187 0ADH! LMI (R7) X00003t
(00aDH) 0010111 11 00 0001001 00011 00001 000 1
188 9DH! LMI (R7) RRM1
(009nH) 0010111 11 00 0001000 00000 00001 110 1
189 80M! ACM(AC)S
(00RDH) 0001011 11 00 0111100 00000 00001 000 1
190 B8CH1 ALR(AC)§
(00RCH) 0001101 11 00 0001001 11111 00001 000 I {
|
191 9CH! ALR(AC) $ f
(009CH) 0001101 11 00 0001010 11111 00001 000 1 ;
192  0ACH! LMI(R9) FF1 RWM$
(00ACH) 0011001 11 11 0001100 00000 00001 111 1
193 0CCH! _ ALR(R6) 3 ;
(00CCH) 0000110 11 00 OI111l0 11111 00001 000 1
|
|
L |
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XMAS VERS 2.0 OPTICAL CONTRAST VARIABLE GATE CENTROID TRACK ERRORS= 0

RECORD
NUMARFR

194

195

196

197

198

199

200

201

202

203

204

205

206

207

O0CEH!
(00FEH)

16H}Y
(0016H)

26H!
(0026H)

36H!
(00136H)

G4EH!
(0046H)

S6H!
(0056H)

66H1?
(0066H)

T6H!
(0076H)

794
(0079KH)

A9H
(00P9H)

99H1
(0099H)

0A9H!
(00A9H)

0B9H!
(00R9H)

0C9H!
(00C9H)

CPE
6543210

0100000

NGATFB!

0011001

0001011

0001111

0000000

0100000

0011111

0010011

0011010

0001011

0100001

0000000

0001011

0100100

F1 FO JuMP KBUSS OTHER
10 10 6543210 43210 43210

SDR(A) FF1 JZR(FETCH) PAGE]l:
11 11 0lo11ll 11111 00000

LMI (R9) RRM3
11 00 0000010 00000 00001

ACM(AC) 3
11 00 0000011 00000 00001

SRA (AC) 3
11 00 0000100 00000 00001

ALR(A) 3
11 00 0000101 11111 00001

SDR(A) FF13
11 11 0000110 11111 00001

CIA(AC) FF13
11 11 0000111 00000 00001

LMI(P) FF1 RRM?
11 11 0111001 00000 00001

LMM(T) RRM3
11 00 0001000 00000 00001

AMA (AC) $
11 00 0001001 11111 00001

80R (1) FF13
11 11 0001010 11111 00001

ILR(A) RRM3
11 00 0001011 00000 00001

AMA (AC) 3
11 00 0001100 11111 00001

SOR(K) FF1 JZR(FETCH) PAGE13
11 11 0101111 11111 00000

3

CBUs PAUSE

210 0
000 1
110 1
000 1
000 1
000 1
000 1
000 1
110 1
110 1
000 1
000 1
110 1
000 1
000 1

PAGE 13




XMAS VERS 2,0 OPTICAL CONTRAST VARIABLE GATE CENTROIN TRACKk ERRORS= 0 PAGE 14

RECORD CPE. FI FO  Juwp KBUSS OTHFR CBlic PAUSE
NUMBER 4543210 10 10 6543210 43210 43210 210 0
208 17H: NGATFC! LMI(R9) RRM3
i (0017H) 0011001 11 00 0000010 00000 00001 110 1
209 27H» ACM(AC)$
(0027H) 0001011 11 00 0000011 00000 00001 000 1
210 37H! CIA(AC) FF1:
(0037H) 0011111 11 11 0000100 00000 00001 000 1 4
211 47HY SDR(R6) FF1: 7
(0047H) 0100110 11 11 0000101 11111 00001 000 ]
|
212 S7H! CLR(R7) 3
(0057H) 1000111 11 00 0000110 00000 00001 000 1
213 67H) LMI (R7) K000083}$
(00s74) 0010111 11 00 0000111 01011 00001 000 1
214 T7THY LMI(R7) FF1 RRM1
(0077H) 0010111 11 11 0001010 00000 00001 1lo0 1
215  0A7H! ACM (AC) 3
(00A7H) 0001011 11 00 0001011 00000 00001 000 1
215  OBTH! LMI (R7) FF1:
(00R7H) 0010111 11 11 0001100 00000 00001 000 1
217 0C7wH! LMI (R7) RRM1:
(00C7H) 0010111 11 00 0001101 00000 00001 110 1
218 ODTH! AMA (AC) $
(00N7H) 0001011 11 00 0001110 11111 00001 000 1
219 O0E7H! ] ADR (R6) 3
(00F7H) 0110110 11 00 0001111 11111 00001 000 1
220 OF7H! CLR(R7) 1
(00F7H) 1000111 11 00 0111000 00000 00001 000 1
221 OF8H! LMI(R7) K00002!
(00F8H) 0010111 11 00 0111001 00010 00001 000 1
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XMAS VERS 2,0 OPTICAL CONTRAST VARIABLE GATE CENTROIN TRACKk E£RRORS= 0 PAGE 15

RECORD CPE FI FO  Juwp KBUSS DTHFR CBUS PAUSE
NUMBER 4563210 10 10 6543210 63210 43210 210 0
‘ 222 0F9H! LMI (R7) RRM1
{ (00°9H) 0010111 11 00 0111100 00000 00001 110 1
223 OFCHI ACM (AC) 3
(00FCH) 0001011 11 00 0111101 00000 00001 000 1 ‘
224 OFDW! ALR (AC)$ :‘
(00FDH) 0001101 11 00 0001110 11111 00001 000 1
225 OEDH! ALR (AC) 3
(00EDH) 0001101 11 00 0111100 11111 00001 000 1
226  OECH! LMI (P9) FF1 QuM}
(00FCH) 0011001 11 11 0111001 00000 00001 111 1
227 OE9M! ALR (R6) §
(00F9H) 0000110 11 00 0111000 11111 00001 000 1
228 OEBMI SDR(A) FF1 JZR(FETCH) PAGE13
(00E8H) 0100000 11 11 0101111 11111 00000 000 1
229 18Hy NGATFL! LMT(R9) RRM3}
(0018H) 0011001 11 00 0000010 00000 00001 110 1
230 231 ACM (AC) 3
(00234) 0001011 11 00 00000il 00000 00001 000 1
231  38HY SRA (AC) $
(003”H) 0001111 11 00 0000100 00000 00001 000 1
232 48H! ALR(A) ¢
(0048H) 0000000 11 00 0000101 11111 00001 000 1
233 SAH¢ SOR(A) FF11
(0058H) 0100000 11 11 0000110 11111 00001 000 1
234 6RH1 CIA(AC) FF13
(00<AH) G0Y1111 11 11 0000111 00000 00001 0060 1
235 78H: LMI(P) FF1 RRM}
(0078H) 0010011 11 11 0001000 00000 00001 110 1
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XMAS VERS 2,0 OPTICAL CONTRAST VARIABLE GATE CENTROIN TRACK £RRORS= 0

RECORD
NUMBER

236

237

238

239

240

241

242
243

244

245

246

2647

248

249

250

88K
(00R8H)

98H
(0099H)

0ARH!
(00A8H)

08841
(00RAH)

0C8H!?
(00r8H)

0D8H!
(00NAH)

/7%
19H!
(0019H)

29H1
(0029H)

39H!
(0079H)

494!
(0049H)

SOH!
(0059H)

69H!
(006K9H)

6CH!
(N06CH)

6DH Y

CPE

~543210

0011010

0001011

0100010

0000000

0001011

0100101

F1 FO  Juwp
10 10 6543210

LMM(T) RRM3
11 00 0001001

AMA (AC) 3
11 00 o0o0o0lo0lo

SDR(J) FF13
11 11 0001011

ILR(A) RRM3
11 00 0001100

AMA (AC) 3
11 00 0001101

KRUSS

43210

00000

11111

11111

00000

11111

OTHFR

43210

00001

00001

00001

00001

00001

SDR(L) FF1 IZR(FETCH) PAGEl?

11 11 0101111

WINDOW=====(VARIABLE WINDOW

WINDOW! LMI(R9) FF13

0011001

0000010

0011001

0000101

0011001

0000001

0011001

11 11 0000010

ILR(J) ROT:
11 00 0000011

LMI(R9) FF1:
11 11 0000100

ILR(L) ROT:
11 00 0000101

LMI(R9) FF13
11 11 0000110

ILR(I) ROT:
11 00 0111100

LMI(R9) FF113
11 11 0111101

11111 00000
MICROROUTINF)
00000 00001
00000 00001
00000 00001
00000 00001
00000 00001
60000 00001
00000 00001

ILR(K) ROT JZR(FETCH) PAGE1:

60

CBtI=

210

110

000

000

110

000

000

000

101

000

000

101

000

PAUSE
0

ay

P AGE

16
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XMAS VERS 2,0 OPTICAL CONTRAST VARIASLE GATE CENTROID TRACK ERRORS= 0  PAGE 17
RECORD CPE F1 FO Jiymp KAUSS OTHFR CBuys PAUSE
| NUMBER 6543210 10 10 6543210 43210 43210 210 0
|
{ (00ANDH) 0000100 1) 00 0101111 00000 00000 10) ]
251 1AM FPAME! NOP(RB) STROBF23
(001A4) 11 1000 11 00 0011010 00000 10001 000 1
252 1AAHW! WAT! NOP (R8) RIN3
(01AAH) 1101000 11 00 0111100 00000 00001 100 i
253 1ACH! ; LDI(AC) FF1:
(01acH) nloll1ll 11 11 0111101 11111 00001 000 1
254 1ADH! TZR(AC) KB0O00OS
(01ADH) 1011101 11 00 0111111 10010 00001 000 1
255 iAFH! NOP (RB) JUFL (WATsRDY) ¢
(01aFH) 1101000 11 00 1001010 00000 00001 000 1
256 1lABH! RDY! NOP (R8) JZR(FETCH) PAGE1!
(01ABH) 1101000 11 00 O0lollll 00000 00000 000 1
257 18H}y START! LMI(R9) FFl RRM:
(001BH) 00-1001 11 11 0000011 00000 00001 110 1
258 3BH! ACM(AC) 3
(003RH) 0001011 11 00 0111101 00000 00001 000 1
259 3DH1 SDR(I) FF13
(003NnH) Nlo0001 11 11 0010000 11111 00001 000 1
260 100H! LMI(R9) FF1 RRMI 3
(010nH) 0011001 11 11 0010010 00000 00001 110 1
261 120H! ACM(AC) 3
(012DH) 0001011 11 00 0010011 00000 00001 000 1
262 130H1 ~ SDR(J) FF1s
(013pH) 0100010 11 11 0010100 11111 00001 000 1
263 140H! LMI(R9) FF1 RRMI
(014DH) 0011001 11 11 0010101 00000 00001 110 1
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XMAS VERS 2,0 OPTICAL CONTRAST VARIABLE GATE CENTROIN TRACK ERRORS= 0 PAGF 13

RECORD CPE FI FO Juue KRUSS OTHFR CBijc PAUSFE
NUMBER 6543210 . 10 10 6543210 43210 43210 210 0
| 264 1SDH! ACM(AC) ¢
f (01sDH) 0001011 11 00 0010110 00000 00001 000 1
265 160NH! SDR(K) FF13
(016NDH) O0lo0100 11 11 0010111 11111 00001 00O 1 ‘
|
266 170W! LMI (R9) RRM:
(017n4) 0011001 11 00 0011000 00000 00001 1lo 1
267 180! ACM (AC) 3
(0l”apH) 0001011 11 00 0011001 00000 00001 000 1
268 19NH! SDR(L) FF1 JZR(FETCH) PAGEIL?$
(0lonpH) Olpolol 11 11 0101111 11111 00000 000 1
269 1CH! NOTC! NOP(A) JZR(FETCH) PAGE]:
(001cH) 1100000 11 00 0101111 00000 00000 000 1
270 1DH: NOTD! NOP(A) JZR(FETCH) PAGE1%
(001DH) 1100000 11 00 O01n1111 00000 00000 000 1
271 1EH! NOTE! NOP(A) JZR(FETCH) PAGE1!
(001FH) 1100000 11 00 0101111 00000 00000 000 1
272 1FH! NOTF1 NOP(A) JZR(FETCH) PAGE1l:
(001FH) 1100000 11 0C 0101111 00000 00000 000 1
273 /* CENTROID CALCULATIONS AND TARGET AREAS OF EDGF GATES e/
274 104! CNTRN! CLA(AC):
(00)04) 1091011 11 00 0000000 00000 00001 000 1
275 00M snNe (M) FF13
(0000H) Ololooo0 i1 11 0000010 11111 00001 000 1
276 20H! : LMI (R9) FF1 RwM?
{00204) 0011001 11 11 0000011 00000 00001 111 1
27T 30MH! LMI(R9) FF1:
(00204) 0011001 11 11 0000100 00000 00001 000 1
278 4OH¢ LMI(R9) FF1 RwWM3
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XMAS VERS 2,0 OPTICAL CONTRAST VARIABLE GATE CENTROID TRACKk ERRORS= 0 PAGE 19

RECORD CPF - FT FO  JUMP  KRUSS OTHFR CBuc PAUSE
NUMBER 6543210 10 10 6543210 43210 43210 210 0
‘ (0040H) 0011001 11 11 0000101 00000 00001 111 1
279 SOH! LMI(R9) FF1t
(0050H) 0011001 11 11 0000110 00000 00001 000 1
280 60H! LMI(R9) FF1 RwWM}
(0040H) 0011001 11 11 0000111 00000 00001 111 1
281  T0M! LMI(R9) FF1t
(0070H) 0011001 11 11 0001000 00000 00001 000 1
282 80H! LMI (R9) FF1 RWM$
(00a0H) 0011001 11 1) 0001001 00000 00001 111 1
283 90H! LMI(R9) FF1 RwWM}
(0090H) 0011001 11 11 0001010 00000 00001 111 1
284  OAOM! LMI (R9) RWM1
(00A0H) 0011001 11 00 0001011 00000 00001 111 1
285 0BOM! ILR(I) 3
(0080H) 0000010 11 00 0001100 00000 00001 000 1
286 0COM! SDR(A) FF13
(00r0%) 0100000 11 i1 0110010 11111 00001 000 1
287 0C2u! CaDDR! ILR(I)}
(00c2H) 0000001 11 00 0110100 00000 00001 000 1
288  0Céwm! _ DCA(AC)S
(00c4H) 0011111 11 00 0001101 11111 00001 000 1
289 0D4H! . CLA(T) S
(00D&H) 1001010 11 00 0110000 00000 00001 000 1
290 0D0M! ALR(AC)
(000OW) 0001101 11 00 0001110 11111 00001 000 1
291 OEOM! ALR (AC) §
(00EOH) 0001101 11 00 0001111 11111 00001 000 1
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RECORD
J NUMBFR

292

293

294

295

296

297

298

299

300

301

302

303

304
305
306

OFOH!
(00FOH)

100H!
(0100H)

110!
(0110H)

1204
(0120H)

1301
(0130H)

1401
(0140H)

150H1
(0150H)

158H!
(0158H)

1681
(0168H)

160H!
(0160H)

16241
(01462H)

166H!
(0166H)

/79

16CH!
(016CH)

CPE
6543210

ALR(T) 3
0001100

ALR(AC)

0o0ollo01l

000llo01

0001101

0111100

0001101

0001100

0000010

0001100

0101100

CLoan!

1001001

for1001

BRANFH TO
BRANCH TO

0011001

F1 FO
10 10
11 00
3
11 00
ALR(AC) 3
11 00
ALR(AC) 3}
11 00
ADRI(T) §
11 00
ALR(AC) 3
11 00
ALR(T) 3
11 00
ILR(J) 3
11 00
ALR(T) 3
11 00
SOR(T) ¥
11 00
CLR(R9) 3
11 00
TZR(R9)
11 10

WHITEE FOR WHITE ON BLACK TARGET
BLACKK TO TRACK ON BLACK TARGFT
LMI(R9) KO0NOOS FF1 RRM JUFL (WHITEE.RLACKK)

11

11

Jump

6543210

0010000

0010001

0010010

0010011

0010100

0010101

0111000

0010110

0110000

0110010

0110110

FFZ3
0111100

1000111

64

KBUSS

43210

11111

11111

11111

11111

11111

11111

11111

00000

11111}

11111

00000

11111

00101

OTHFR

43210

00001

00001

00001

00001

00001

00001

00001

00001

00001

00001

00001

00001

00001

CBl<g

210

000

000

000

000

000

000

000

000

000

000

000

000

110

a/
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XMAS VERS 2,0 OPTICAL CONTRAST VARIABLE GATE CENTROID TRACK ERRORS= 0 PAGE 21

RECORD CPF FI FO Juvp KBUSS OTHER CBuc PAUSE
NUMBER 65643210 10 10 65437210 43210 43210 210 0
{ 307 178M¢ BLACKK! ACM(AC) 3
+ (017RH) 0001011 11 00 0111100 00000 00001 000 1
308 17CH! SDR(R6) FF3
(017CH) 0100110 11 11 0111000 11111 00001 000 1
309 178KW! LMI(T) FF1 RQM3
(0178H) 0011100 11 11 0011000 00000 00001 110 1
310 188K LDI (AC) FF13
(018”H) 0101111 11 11 0011001 11111 00001 000 1
311 1994 CIA(AC) FF 3
(01934) 0011111 11 11 o0l101)1 00000 00001 000 1
312 197H! __ ALR(R6) JCR(OVER)?
(0197H) 0000110 11 00 0110000 11111 00001 000 1
313 17AH! WHITEE! ACM(AC)3
(0.7AH) 00~1011 11 00 0110000 00000 00001 000 1
314 170H1 LMI(T) FF1 RRM3
(0170H) 0011100 11 11 0011000 00000 00001 110 1
315 180H! _ AIA(AC)3
(0180H) 0111111 11 00 0011001 11111 00001 000 1
316 190H! OVER! NOP(AC) JFL (NODATAWDATA)
(01904) 1101101 11 00 1001001 00000 00001 000 1
317 192H! NNODATA! ILR(L)S
(0192H) 0000101 11 00 0110001 00000 00001 000 1
318 191H1 _ SDR(R6) FF1t
(0191H) 0100110 11 11 0011010 1il1ll 00001 000 1
, 319 1AM ~ CMR(R6)}
(01Al1H) 1110110 11 00 0110100 00000 00001 000 1
320 1A4H! ILR(J) FF13
(01a4H) 0000010 11 11 0011001 00000 00001 000 1
65
s 4 o 23 -

ok . g o - - oy wra MO Ss wh s'.l‘ Ry . »




XMAS VERS 2,0 oPTICAL CONTRAST VARIABLE GATE CENTROIN TRACK FRRORS= 0 PAGE 22
RECORD CPE FI FO JUMP KBUSS OTHER CBiic PAUSE
NUMBFR 6543210 10 10 6543210 43210 43210 2lo 0
| 321  194H! ALR(R6) FF13
(0194H) 0000110 11 11 0010101 11111 00001 000N 1
{
322 1544 NOP (AC) JFL (CLOAD+JGTL):
(0154H) 1101101 11 00 1000110 00000 00001 000 1
323 163H4! JGTL! ILR(A)3
(01&434) 0000000 11 00 0110101 00000 00001 000 1
324 16SH! SDR(J) FF13
(0165H4) 0100010 11 11 0010100 11111 00001 000 1
325 145H! ILR(K) 3
(014SH) 0000100 11 00 0110100 00000 00001 000 1
326 l44H! SDR(R6) FF1:
(0l4sH) 0100110 11 11 0010000 11111 00001 000 1
327 104H! CMR (R6) 3
(0104H4) 1110110 11 00 0001111 00000 00001 000 1
328 OF4N! ILR(I) FF11
(00F4H) 0000001 11 11 0001110 00000 00001 000 1
329 0OE4H! __ ALR(R6) FF11
(00F4H) 0000110 11 11 0001011 11111 00GO1 000 1
330 0B4H! NOP (AC) JFL (CADDR+ENDC) ¢
(00R4H) 1101101 11 00 1001100 00000 00001 000 1
331 1934t DATA! ILR(R9)?
(01934) 0001001 11! 00 0110101 00000 00001 000 1
332 195H! ~ SDR(R6)FF1}
(01954) .0100110 11 11 0011010 11111 00001 000 1
333 1ASHI LMI (R6) K00008}$
(01ASH4) 0010110 11 00 0110000 01000 00001 000 1
336 1AOM} ILR(D) ¥
(01a0H) 0000001 11 00 0011011 00000 00001 000 1
66
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XMAS VERS 2,0 0PTICAL CONTRAST VARIABLE GATE CENTROIN TRACK ERRORS= 0 PAGE 23

RECORD CPF F1 FO Jivp KRUSS OTHERP CBus PAUSE
NUMBER 6543210 10 10 6543210 43210 43210 210 0
I 335  180H! LMI(R6) FF1 RRM3
1 (01R0H) 0010110 11 11 0011100 00000 00001 110 1
336 1COH! AMA (AC) RwWM:
(01COH) 0001011 11 00 0011101 11111 00001 111 1
337  1DOH! ILR(J) S
(01n0H) 0000010 11 00 0011110 00000 00001 000 1
338 1E0M1 LMI (R6) RRM13
(01FOH) 0010110 11 00 0011111 00000 00001 110 1
339 1FOH! AMA (AC) RWM3
(01F0H) 0001011 11 00 0110101 11111 00001 111 1
340 1FSH! ILR(M) FF13
(01FSH) 0001000 11 11 0011110 00000 00001 000 1
341  1ESH! ILR(I)$
(01FSK) 0000001 11 00 0011101 00000 00001 000 1
342 1D5H! CIA(AC)Y
(01nSH) 0011111 11 00 0110100 00000 00001 000 1
343 104H! LMI (R9) FF1 RRM3}
(01n&H) 0011001 11 11 0011100 00000 00001 110 1
344 1C4HY ~ AMA(AC) 3
(01C4H) 0001011 11 00 0110101 11111 00001 000 1
345 1CSH1 NOP (AC) JFL (NXEEG+XEEG) 3
(01CSH) 1101101 11 00 1001011 00000 00001 000 1
346 1B3H! XFEG! LMI(R9) FF1 RRM$
(01R3H) 0011001 11 11 0110100 00000 00001 110 1
347 184H! ACM(AC) FF1 RWM JCC(NXBLG2) 3
(01R4H) 0001011 11 11 0010111 00000 00001 111 1
348 1B2H! NXEEG! ILR(R9) FF13
(01R2H) 0001001 11 11 0110001 00000 00001 000 1
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XMAS VERS 2,0 OPTICAL CONTRAST VARIABLE GATE CENTROIND TRACK ERRORS= 0

RECORD
NUMBER

349

350

351

352

353

354

355

356

357

358

359

360

361

362

1B1H!
(01R1KH)

181H!
(01R1K)

171wt
(0171H)

161H!
(01K1H)

173H!
(0173H)

17SH!
(0175H)

17441
(0174H)

17211
(0172H)

177H!
(0177H)

13742
(0137H)

136H!
(0136H)

135H!
(011SH)

134H1
(0136H)

143K41
(0143H)

CPE F1 FO Juup KBUSS OTHFR
6543210 10 10 6543210 43210 43210

ILR(I) $
0000001 11 00 0011000 00000 00001

LMI(R9) FF1 RRM3
0011001 11 11 0010111 00000 00001

_ AMA(AC)!$
0001011 11 00 0010110 11111 00001

NOP (AC) JFL (NXBLGeXBLG) ¢
1101101 11 00 1000111 00000 00001

XRLG! LMI(R9) FF1 RRM}
0011001 11 11 0110101 00000 00001

~ ACM(AC) FF1 RWM JCR(NXBL) 3
0001011 11 11 0110111 00000 00001

NXBLG2! ILR(R9) FF13$
0001001 11 11 0110010 00000 00001

NxBLG! ILR(R9) FF113
00 1001 11 11 0110111 00000 00001

NxBL! ILR(U)$
0000010 11 00 0010011 00000 00001

. CIA(AC)?
0011111 11 00 0110110 00000 00001

LMI (R9) FF1 RRM3
0011001 11 11 0110101 00000 00001

C_ AMA(AC)S
0001011 11 00 0110100 11111 00001

NOP (AC) JFL (NYEEG,YEEG) ¢
1101101 11 00 1000100 00000 00001

YFEG! LMI(R9) FF1 RRM3
0011001 11 11 0110110 00000 00001

CRUs PAUSE

210 0
000 1
110 1
000 1
000 1
110 1
111 1
000 1
000 1
000 1
000 1
110 1
000 1
000 1
110 1

PAGE
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XMAS VFRS 2,0 OPTICAL CONTRAST VARIABLE GATE CENTROID TRACK ERRORS= 0 PAGE 2S5

RECORD CPF F1 FO JuUuP KBUSS OTHFR CBuUs PAUSE
NUMBER 6543210 10 10 6543210 43210 43210 210 0
F i 363 146H1 ACM(AC) FF1 RWM}
: (0146H) 0001011 11 11 0011001 00000 00001 111 1
i 364 196H! NOP (A) JCR(NODATA) S
: (0196H) 1100000 11 00 0110010 00000 00001 000 1
:
365 142H! NYEEG! ILR(R9) FF13
(0142H) 00 1001 11 11 0110111 00000 00001 000 1
F
' 366 147H! ILR(J) S
(01474) 0000010 11 00 0010101 00000 00001 000 1
367 1STH! LMI(R9) FF1 RRM3
(0157H) 0011001 11 11 0011000 00000 00001 110 1
368 187H1 AMA (AC) §
(0187H) 0001011 11 00 0110100 11111 00001 000 1
7 369  1864H! NOP (AC) JFL (NODAT 4 YBLG) &
E (01R6H) 1101101 11 00 1001000 00000 00001 000 1
k.
370 183M1 YRLG! LMI(R9) FF1 RRM3
; (01834) 0011001 11 11 0110101 00000 00001 110 1
f 371 185H1 ACM(AC) FF1 RwM JCR(NODAT):
(01RSH) 0001011 11 11 0110010 00000 00001 111 1
{
|
: 372 0C3w! ENDC! CLR(R9)3
[ (00C3H) 1001001 11 00 0110101 00000 00001 000 1
| 373 OCSH! LMI (R9) K000043
| (00CSH) 0011001 11 00 0001110 00100 00001 000 1
I
v 374 OESH! _ ILR(M) RWM PAGE1 JZR(FETCH)?
' : (00FSH) 0001000 11 00 0101111 00000 00000 111 1
b
‘ 375 182w} NODAT! NOP(A) JCC(NODATA) 3
\ (0182H) 1100000 11 00 0011001 00000 00001 000 1
t
i 376 EOF
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XMAS VERS 2,0 PACER EMULATOR MICROCODF FOR TNTEL 3000

RECORD
NUMBER

1

2 KRUSS FIELD LENGTH=S NEFAULT=0 p
3 MICROPS (KFFFFF=10101R KFFFFA=101n"3 K7FFFF=1n0l18
4 K80000=10010R KOlFFF=10001% K00040=10000R
S K0000F=01111R K0000F=0111n1% K0000n=01101R
6 K0000C=01100R K0000R=010113 K0000A=010108
7 K00009=01001R K00008=010013 K00007=001118R
8 K00006=00110R K00005=001013 K00004=00100R
9 K00003=00011R K00002=0001n3 K00001=000018
10 K00000=00000R) 3

11 KRUSS KRUS

12

i3 OTHFR FTELD LENGTH=S NEFAULT=0 )

la MTCROPS(SFT1=11111R PAGE1=000008 PAGE2=0n001R)3

15

16 7/ DEFINITION OF BUS CONTROL FIELD e/

17

18 CBuUs FIELD LENGTH=3 NEFAULT=0

19 MTCRNPS (NBO=0008 INH=001R oMw=010R c~3=0118

20 RIN=1008 ROT=101R RPRM=1108 R M=]1118) 3

21

22 /» NRO NOBUS OPERATION

23 INH INHIBIT CPE ARRAY

26 RMW READ=MODIFY-WRITE

25 CNR CPU NEEDS 8us

26 RIN REQUEST INPUT

27 ROT REQUEST 0OUTPUT

28 RRM REQUEST REAN MEMORY

29 RwM REQUEST WRITE MEMORY

30

31 SFT 1P SYMBOLIC REPRESENTATION OF REGISTE®R NDESIGNATTIONS &/
32

33 A STRING 'RO*3

36 X STRING 'R1°'3

35 Q STRING 'R2¢3

3 P STRING 'R3vg

37 S STRING 'R41}

33 B STRING *'RS53

39 E STRING 'R6'3

40 W STRING *'R7¢3

41

42 PAUSE FTELND LENGTH=1 NEFAULT=1

43 MICROPS (SP1=1 SP0=0) 3

'Ys

45 00H¢ INITT CLR(A)S

46 10H! ‘ CLR(X) 3

47 20H! CLR(W) JCC(INIT1)$

48 30H) DIR! LMI(AC) RRM JPR(LA STA L X STXx Al S] M D AOM OR1 xOR1

49 ANDD C FE FF GG) 3

S0 4OH! INITI! CLR(T) JCC(INIT2)3

S1 60H! SF! NOP (A) JCF (NTEQLJEQL) S

S2 TOH! LAY ACM(AC) 3

53 80H! SDR(A) FF1 JZR(FETCH) 3

S4¢ 90H! INIT?2! LMI(T)3

ki
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XMAS VERS 2,0 PACER EMULATOR MICROCOHDE FOR INTEL 1000

RECORD
NUMRER
| S5  0AO0H! ICR(W) ROT?
1 56 OROH! LMI(T) FF1 RRM3
ST 0COH! ACM(AC) 3
SR 0NOW! SDR(S) FF13
59 OF0N! LMI(T) RRM;
60 OFO0M! ACM(AC) 3
61 100M! SDR(P) FF1 JZR(FETCH)}
62 1104 CLR1! CLR(A) JZR(FETCH)}
63 1FQM! N1! NOP (A) JZR(FETCH) 3
64 31H: J SOR(P) FF1 JZP(FETCH)$
65 61H! SG! NOP (A) JCC(SGC) 3
66 TIH! STAt  ILR(A) RWM JZR(FETCH)$ |
67 91lH! SGC! NOP (A) JCF (NTEQL2+EQL2) % |
68 111K ADA! ILR(A) FF1 STC JZR(FFTCH)$ |
69 131H! Yy! SOR(A) FF1 JZR(FETCH) 3
70 151H? Wu! SDR(A) FF1 JZR(FETCH)}
71 1E1Hy N2 NOP (A) JZR(FETCH)3
72 02H! N FQ3! NOP(A) JZF (LTWNTLT):
73 12H! LT! ILR(P) FF1 JZR(FETCH)$
T4 22H! NTEQL! NOP(A) JZR(FETCH)3
75 32H! Ly LMI(S) FF13
76  42H! ILR(P) RWM3
77 52H! ILR(R9) JCR(CL)$
78 62H! SL! NOP (A) JCF (NTEQ3,EQ3) ¢
79 T2H: Lx! ACM(AC) 3
80 B82H! SDR(X) FF1 JZR(FETCH) 3
81 92H! NTEQL2! NOP (A) JZF (NTGT+GT) S
82 O0A2H! NTYGT! NOP(A) JZR(FETCH)$
83 O0D2H! NTEQL4! ILR(P) FF1 JZR(FFTCH)
846 0E2W! NTENS! NOP(A) JZF (NTGTS54GTS) $ =
85 O0F2H! NYGTS! NOP(A) JZR(FETCH) 3
86 112H! Cao! CLR(A)}
87 122H! ILR(A) FF1 JZR(FETCHI?
88 132H! 0yT2! ALR(AC) FFZ JCR(YY)?
89 142M! OyT3! NOP(A) JZR(FETCH) 3
90 162H! NTEQK! NOP(A) JZF (NTGT6.GT6) 3
91 172H! NTGTA! ILR(P) FF1 JZR(FETCH)$
92 1E2H! N3! NOP (A) JZR(FETCH) 3
93 03K E 3! NOP (A) JZR(FETCH)$
96 13H! NTLT! NOP(A) JZR(FETCH)}
95 23H! EqL! ILR(P) FF1 JZR(FETCH)?
96 33H! RFG! ILR(A) JCC(REGC)
97 63H! SNE ! NOP (A) JCC(SNEC)$
98 TIH! S x! ILR(X) RWM JZR(FETCH)?$
99 83H! SNEC! NOP(A) JCF (NTEQL4+EQL4)
100 93H! EoL?! NOP(A) JZR(FETCH) 3
101  0A3M! 6T! ILR(P) FF1 JZR(FETCH)!
102 0D3H! EQLs! NOP(A) JZR(FETCH)$
103 OE3w! EnS! ILR(P) FF1 JZR(FETCH)$
1064 OF3H! GTS! ILR(P) FF1 JZR(FETCH)3
105 103H! REGC! NOP(A) JPR(CLR1 AOA CAO0 TCA ARS ALS LRS SSP
106 SSN EX EP ES ICX DCX NOPo PZ) 1
107 113w TcA! CMR(A) 3
108 123H! ILR(A) FF1 STC JZR(FETCH) ¢
72




XMAS VERS 2,0 PACER EMULATOR MICROCODE FOR INTEL 3000
RECORD
NUMRBER
109 133H! AGN?2! DSM(R9) JCR(xX)3
) 110 143n! AGN3t DSM(R9) JCR(BACK)3}
{ 111 163n! EQ6!  ILR(P) FF1 .12R(FETCH)}
112 173! GT6h! NOP (A) JZR(FFTCH) 3
113 1E34! N4 ! NOP (A) JZR(FFTCH) 3
114 34H! I LMI (AC) RRM:
115 44H! ACM(AC) 3
116 S4H! LMI (AC) RRM JPR(LA STA LXx STx Al S] M D AOM ORIl x0OK]
117 ANDD C EE FF GG) 3
118 64H! SGE ! NOP (A) JCC(SGEC) 3
119  74H! A ACM(AC) 3
120 B4&H! ALR(A) STC JZR(FETCH) 3
121 OE4H! SGEC! NOP(A) JCF(NTEQS.EQS) 3
122 114H! ARS! TZR(A) STC kR0000 INHE
123 1244 DSM (R9) }
126 134ny XXt SRA(AC) SYZ FFC JUFL (OUT?24AGN?) %
125 1D4H! DWN1! LMI(R9) FF1 JCR(PUSA4)
126 1E4H!} N5t NOP (A) JZR(FETCH) 3
127 35H! J- 1! LMI (AC) RRM:
128 4SH! ACM(AC) 3
129 SSH! CuL! SDR(P) FF1 JZR(FETCH)?
130 6SH! SLE! NOP (A) JCC(SLEC)
131 75H! S1: ACM(AC)$
132 8SH! CIA(AC) FF1:
133 9SH! ALR(A) STC JZR(FETCH) 3
134 115HM! AL S! DSM(R9) }
135 125KW! ILR(A) S
136 135H! DSM(R9) 3
137 1eSH1 BACx* ALR(A) STC )FL (OUT3,AGN3):
138 155H! SLEC! NOP(A) JCF(NTEQ6,+EQ6) ¢
139 1pSw! DWN2! ILR(RB) RWM JCR(DWN1)3
140 1ESK! TRAP! NOP(A) JZR(FETCH)?$
141 36H! L1 LMT(S) FF1t
142 46H! ILR(P) RwM:
143 Sé6H! LMI (R9) RRM JCR(CLI)$
l44 66H! PuSa! LMI(R9) FF1 JCC(PUSAC):
145 /= LOAD MULTIPLIER meeM T==%T ®/
146 T6H! Mo ACM(T) 3
147 /» SAVE SIGN BIT IN C FLAG L4
148 B86H! ILR(T) S
149 B8EH! SDR(R9) FF1t
1S5S0 9EH! TZR(A) K80000 INM STCH
151 /= WIPE OUT SIGN BIT */
152 96H! TZR(T) KTFFFF3
153 /+ SET Up LOOP COUNTER ./
154 0A6H! = CLR(AC) ¢
155 0ASH!} LMI (AC) KOOOOF$
156 O0A4H! LMI (AC) K00NnO0u?
157 0B4H! CIA(AC) FF1:
158 0B8SH! SDR(RB) FF1t
159 /= CLEAR PARTIAL PRODUCT ./
160 OCSH! CLR(AC) 3
161 /+# FETCH AND TEST MULTIPLIER LSR &/
162 0C4H} SRA(T)
13
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XMAS VERS 2,0 PACER EMULATOR MICROCODF FOR INTEL 13000

RECORD
NUMBER
| 163 0C2H! MLP! LMT (RR) FF1 STZ JFL(MBZWMB1):

164 /= ADD SEQUENCE ./
165 0B3H! MR] ! SDR(R7) FF1 JCR(OV])?
166 08FW! Ovl:! ILR(A) FFO3
167 O0BEH! ALR(R7) FFO JUCR(MR7):
158 /* SHIFT RIGHT FILL WITH ONFS #/
169 0B2H! MRZ ! SRA(AC) FFC STZ:
170 O0B1H! SRA(T) FFZ JZF (MLP.MEX) ¢
171 /= APPLY CORRECTION @/
172 0C3H! MEX ! TZR(R9) KB0000 INA JCR(XXX)3
173 0C9H! XxX! NOP (A) JUFL (POSsNEG) $
174 0CBH! NFG! CMR (A) JCR(NV2) 3
17s 0CDH! ov2! ALR(A) FF13§
176 OCAM! P Sy SDR(A) FF1 ICR(OV3):
177 OCEH! Ov3! ILR(T) 3
178 O0C1H! SRA (AC) FFO:
179 OCFH! SDR(Q) FF1 JZR(FETCH)3$
180 0B6KH! PUSAC! ILR(RO) RWM3
181 0C6H! LMI(R9) FF13
182 0D6H! ILR(R1) RwW™m3
183 O0E6H! LMI(R9) FF13
184 OF6H! ILR(R2) RwWMm:
185 106H! LMI (R9) FF1 JCC(PUSA?)3
186 116H! LRS! ILP(A) 3
187 126H! DSM(R9) JCC(22)3
188 136H! PuSA2! ILR(R3) RwWM:
189 146H! LMI (R9) FF1 JCC(PUSA3)}
190 156H! 271 SRA(AC) STZ JFL(OUT.AGN)?$
191 152H! oyt ALR(AC) FFZ JCR(wWW)3
192 153H4! AGN! DSM(R9) JCR(Z2)}
193 166H! PuSA3! ILR(R4) RWM:
1964 176H! LMI(R9) FF13
195 186H!¢ ILR(RS) RwM1
196 196H! LMI(R9) FF13
197 1A6H! ILR(R6) RwM1
198 1B6H! LMI(R9) FF1t
199 1C6H!? ILR(R7) RwM:
200 026H! LMI(R9) FF1s
201 27H! ILR(RB) RwM}
202 2B8H! LMI(R9) FF13
203 29H! ILR(T) RWM JZR(FETCH)?$
204 1E6H! NT71 NOP (A) JZR(FETCH) 3
205 1D6H! LMI(R9) FF1 JUCR(DWN?2)?
206 37TH! MsC! NOP (A) JPR(SE SG SL SNE SGE SLE PUS» PUSX POPX
207 RTN SKN SKP SO SNO SAF nn)t
208 S7H! €L1! LTM(AC) JCR(CL)?
209 67H! Pysxt LMI(S) FF1 I1CC(PUSX])? 3
210 /. DIVIDE 0000 0 0000000000000 000000000000ttt sgrnnese '/
211 T7THy Dy CLR(R6) 3
212 OF7H! CLR(AC) 3
213 107H! LMI (AC) KOOOOF?
2la 1274y LMI(AC) K0000S3
215 137H! CIA(AC) FF1s
216  l4THy SOR(R8) FF1
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XMAS VERS 2,0 PACER FMULATOR MICROCODE FOR INTEL 3000

RECORD
NUMBER
| 217 1S7TH! LMI(R9) RRM:
218 1AT7H!¢ ACM(AC) §
{ 219 177wt SOR(R9) FF1i
220 1874 SOR(T) FF13 |
221 13541 ILR(A)3 |
222 184H! SOR(R2) FF1: |
223 /* START MAIN LOOP, COMPARF SIGN Y WITH SIGN RI a/ |
224 182n! DIV!  XNR(R9)3 |
225 181H! TZR(R9) FFO xR0000 INH3 |
226 180M! ILR(R6) JFL (SZERO,SONE) 3
227 /* DIFFERFNT SIGNS L4
228 192+! S7FRN! ALR(R6) FFO3
229 191H1t ILR(R2)3
230 190H! ALR(R2) FFO?
231 1a04t ILR(T) S
232 1B0OH! SOR(R9) FF11
233 1COH! ALR(R2) JCR(OVER):
234 /+# SAME STGNS L
235 193H} SONF! ALR(R6) FF1:
236 19441 ILR(R2)
237 195H! ALP (R2) 3
238 197H! ILR(T) S
239 1A7H! SOR(R9) 3§
240  1B7H! CMR (AC) 3
241 1B1H! ALR(R2) FF1:
242 /= CHECK rOR I=0 ./
243 IC1H! OVER! LMI(R8) FF1lts
244 1CTH! NOP (A) JUFL(DTVsDONE) $
245 /» APPLY CORRECTION ./
246 183H1 DoNFr CLR(AC) §
267 188H! LMI (AC) KB0OOOO FF1:
248 198H! ALR(R6) 3
249 1A8H! SDR(A) FF1 J7R(FETCH)?
250 87H! PUSXx)! ILR(A) RwWM3
251 97H! LMI(S) FF13
252 O0A7H! ILR(X) RWM3
253 O0RT7H! LMI(S) FF1t¢
254 0C7H! ILR(P) RWM:
255 0D7wH! LMI(S) FF1:
256 0E7H1 ILR(W) RWM JZR(FETCH) i
257 1179 SsP: TZR(A) KTFFFF JZR(FETCH) 3
258 10741 P1iSA6! ILR(T) RWM JZRI(FETCH)
259 1ETH! R I! NOP (A) JZRI(FETCH)$
260 38H! XKt ALR(X) $
261 48H) LMI(AC) RRM _JPR(LA STA X STx Al S] M D AOM OR! ¥0R)
262 ANDD C EE FF GG) 3
263 68H! POPX! DSM(S) JCC(POPXI1)?
264  THHY © ANM? ACM(AC) FFi QWM JZR(FETCH):
265 834! POPX1! LMI(S} RRM!
266 984! ACM(AC) ¢
267 O0AB8H! SDR(W) FF1:
268 0BAH! DSM(S) 3§
269 0C8wW! LMI(S) RRM:
270 0DBH! ACM(AC) 3

i,




XMAS VERS 2,0 PACER EMULATOR MICROCONF FOR INTEL 3000

RECORD
NUMBER
| 271 0E8H! S§nR (P)FF 13
| 272 OF8H} DSM(S) $
273 108! LMT(S) RRM cC(POPX?) ¢
274 11841 SSN! CSP(AC) 3
275 128H! ORR(A) KR000O JZR(FFTCH) 3
276 138u! POPX?! SDR(X) FF13
277 14BH! DSM(S) 3
278 158H! LMI(S) RRMi
279 148H! SOR(A) FFl JZR(FETCH)
280 1DRH! PIISAS! LMI(R9) FF1 JCR(PUSAK)
281 1EARM! SMI ! NOP (A) JZR(FETCH)§ |
282  39H! JJ! NOP (A) JZR(FETCH)$ |
283 49H1 RTN?! ACM(AC) JCR(RTN3) 3 |
284  S9H* RTN1! LMI(S) RRM ICC(RTN2)3 :
285 69h1 RTN!  DSM(S) JCC(RTNIL)} ?
286  T9H! Oe1! ACM(AC) $ i
287 B89H! ORR (A) JZR(FETCH)$
288 1194! Ex! SDR(T) FF1: |
289 129u! ILR(X) 3
290 139H! SOR(A) FF1:
291 149H! ILR(T) 3
292 159! SOR(X) FF1 JZR(FETCH)?
293 189H! ONY! SOR(T) FF13
294  1994! ILR(Q) 3
295 1A9H! SDR(A) FF13
296 189H! ILR(T) 3
297 1C9H! SDR(Q) FF1 JZR(FETCH)$
298 1D9H! PUISA4! ILR(R9) RWM JCR(PUSAS)$
299 1E9H! Ent ILR(A) JCC(NN1)3
300 1AH: PNS1! ILR(P) FF1 J?2R(FETCH)?
301 2AH! POSS! NOP(A) JZR(FETCH)?$
302 /® FNTRY FOr PAGE 2 CENTROID TRACKER #/
303 3AH! CTRACK! NOP(A) JZRIFETCH) PAGE?:
306 GAH) RTN3It SDR(P) FF1 JZR(FETCH)$
305 SAH! SKN1t! NOP(A) JFL (POSS+NEGG)$
306 6AH! SKN! TZR(A) KB00NO INH JUCC(SKN1):
307 TAH XOR1 ! ACM(AC) 3
308 B8AH! XNR (A) JCR (NWNS) §
309 /% IF A .LT. MEM CF=0 ZF=0s IF A .GT. MFM CF=0 ZF=)
310 1F A EQ, MEM CF=]l ZF=0 ./
311 OAAHM! TSAME! NOP (A) JFL (APOS?.ANEG2) $
312 O0BAH! NOCRY! NOP (A) JZR(FETCH)$
313 ODAW! NOCRY2! NOP(A) FF1 STC J70(FETCH) 3
314 OFAH! AP0S?! NOP(A) FF1 STZ JZR(FETCH) 3
315 10AH! SP ILR(P) FF1 JZR(FETCH)?
316 11ANM! EP! SDR(T) FF1:
317 12AmW! - ILR(P) S
318 13AM! SDR(A) FF13
319 l6AM! ILR(T)
320 15AH! SOR(P) FF1 JZR(FETCH)$
321 16AM! NSKIP! NOP(A) JZR(FETCH)$
322 17AM! EVEN! ILR(P) FF1 JZR(FETCH)?
323 18AM! NC! NOP (A) JFL (NOVEF140VEF1) 3
326 19AH) NOVFF1! NOP (A) JZR(FETCH):

76
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RFGISTER FIGHT IS SET TO TwHE DIFFERENCF OF T

ACCUMULATOR WHEN THE SIGNS 0OF MEMORY (07

XMAS VFRS

RECORD

NUMHER
325  1AAw!
326 18AH!
327 ICaAw!
328 1DAM !
329 1EAw
330 18H!
331  2RH:
332  38H!
333 S8H!
334 684!
335 TRH!
336 8ARH!
337 0ARKM!
3J3R  0AR8H!
339  0DKBH!
340 0FBH}
341 10R4!
342 1184}
343 128K}
344 138H!
345  14R4!
346 158H!
347 16BH!
348 178BH!
349 1B8BH!
350 19R84!
351 1ABH!
352 18RH!
353 1CBHY
354 10841
355 1FRH!
356 3CH!
357 &4CH!
358 SCH!
359 AKCH!
360 /*
361
362
363
364
365 ERENTY
366 T7CH!
367 ACH!
368 9CH!
366 0ACH!
370 0BCH!
371 OCCw!
3772 0DCH!
373y O0ECH:
374 OFCHy
375 10CH}
376 11CH!
377 12CHt
378  13CH!

OvEr2! 1ILR(P)
NC2! NOP (A)
NOVFF 3!
OVEFa! ILR(P)
NYT! NOP (A)
NFGLt NOP(A)
NFGG! ILR(P)
Le! NOP (A)
SkP1t NOP(A)
Skpt TZR(A)
ANDDY  ACM(AC)
ANR (A)
SaMmer  CMP(R8)
CrY! NOP (A)
Cpy?2r NCP(A)
ANEG?!  NOP(A)
NcP! NOP (A)
Es! SDRI(T)
ILP (W)}
SOR (A)
ILR(T) 3
SDR (W)
SkIpP! ILR(P)
onD NOP (A)
Cot NOP (A)
OVFFi! ILR(P)
NOVEF2!
Cr22! NOP (A)
OVEF! NOP(A)
NOVEF&!
N12! NOP (A)
Iv! LMY (RG]
ACM(AC)
ALR (X)
So! NOP (A)

FF1 JZR(FETCH)
JFL (NOVEF340VFF3) 3
ILR(P)

FF1 JZR(FETCH) S
JZR(FEYCH) 3
JZR(FETCH) 3

FF1 JZR(FETCH) *
JZR(FETCH) ¢
JFL(POSLeNEG])

FF1

3000

KB00ND INH JCC(SKP]) 3

H
JZRI(FETCH) 3§
JCR(DWN7) 3
JFL(NDCRY24CRY?) ¢
FF1 STYZ JZR(FFETICH)
JZR(FETCH) ¢
JZR(FETCH)
EE1 2

FF13

FF1 JZR(FETCH) S
FF1 JUZR(FETCH)?®
JZRIFETCH) &
JFL (OVEF24NOVFEF 2) 3
FFl JZR(FETCH) Z
NOP (A)
JFL(NOVEF4«NOVFF4G ®
JZR(FETCH) ¢
NOP (A)Y
JZR(FETCH) ¢
RRM:
JCRICTIX) 3
JCC(S01) 3

.
:

JZR(FETCH) *

172 (FETCH)

REGISTER EIGHT IS SET TO STACK FOINTER wiEN §
AND ACC 'WMULATOR ARE OIFFERENT

ATION AND AZCUMULATNR ARFE

L4
Ct ACM(AC) &
SOR(RB) FF1:
SOR(T) F~1 x300003
ILR(A) STC:
SPRI(RS) FF] xBODOOS
ILR(RS) FFn STZ3
- XNR(T)  JUCC( X))
cxa! T72R(T) [N«
TZR(RS) INH JFL (NTSAMF (SAME) ¢
Cx2y JLR{AY FFO JCC(CX3)1
Irxt ILR(R9)§
ALR(X) 8
TZA(AC) ®KRON00 IN-¢

1

.0 PACED FMULATOR MICROCONDF FOR INTE|

1ZR(FFTCH)

NS OF MeMORY LOCAT

~ MEMARY LOCATIGN aND THE

YIFF

—

JREEE




XMAS VFRS 2,0 PACER FMULATOR MICROCNHNDE FOR TINTEL 13000

RECORD
NUMHFR
379  14CH! NOP (A) JFL(NMSKIPSKIP)
380 1ACH! DwN31 LTM(AC):
3R] 1 7CH! SNHR(A) FF1 JZR(FETCH) 3
382 1R”CW! Sol! TZR(A) KROO0ND INH JCF(NC4CR)
383 JECH! Dy! LMI(R9) RIN JCC(DWNT)
384 30H! AA! NOP (A) JZRI(FFTCH) ¢
I"S  SNH Crx¢ LMI(AC) RRM JPR(LA STA X STx Al S) ¥ D AOM NR] v0Ov]
IRA ANDND C FE FF GG):
387  6NH! SNO'! NOP (A) JCC(sNOIL) ¢
388 7NH1? EF! NOP (A) JZDIFETCH) ¢
389 8nNH! DWNS! CMR(A) JZRI(FETCH)
390 0ADwH! DWNT7! ALR(RB) FFl:
391 080w C xxx! TZR(RB8) JFL (NOCRYsCRY):
392 1104 Dext ILR(R9) 3
393 120wt CMA(AC) 3
394 13NH1 ALR (X) FF13
395 lanwt NOP (A) JFL (5P NSP) ¢
394 190w SNOY ! TZR(A) KBOOND INH JCF (NC? CR?2)i
397 1DDM! D Nat LMI(R9) ROYT JZR(FETCH) S
398 1EDY! DNt ILR(A) JCC(NWN&) 3§
399  3FH! Cne! NOP (A) PAGF?2 JCC(DwWNB) 3
400 SEH DwNet1 NOP(A) JCC(SAF)
401 6EH! SAE ¢ TZR(A) K0O00Nn1 INH JCCI(SAF)):
402 TFH1 Frt NOP (A) JZR(FETCH) ¢
403 11F4! NOPPt NOP(A) JZR(FETCH) 3
404 LHEM! SAE1! NOP(A) JFL(FVEN,ODD):
405 1EFH! HH ! NOP (A) JZRI(FETCH) 3
406 OFHY FFTrU! LMI(P) FF1 RaMs
4N7  1FH! LTM(AC) KOIFFF3
408 2FH! SDR(R9) FF1 ypX(DI2 ' L REAG T JI LT MSC XK JJ
409 CTRACK LL IXx AA COR 10):%
410 3FH» In! NOP (A) JCC(101):
411 6FH! On! NOP (A) JZR(FETCH)
412 TFH! GG! NOP (A) JZR(FETCH) 3
413 11FW Py NOP (A) SPO ()7R(FETCH)
414 146FH! Inl NOP (A) JCC(UKk) 3§
415  IDFH! Jx ! NOP (A) JPR(N) eN2oNTJeNG ¢NSeTRAPINTsR 41 «SMIeF ueNLL«NI2
416 NI DO HH TI):
417 1EFH! I1¢ NOP (A) JZR(FETCH) 3
418 EOF

NO PROGRAM FRRORS
! END OF PROGRAM
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