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PAGE 1 09/10/77 SNYDER VORTEX MIDAS W30
®
1 x IBM=1130 INSTRUCTION SET EMULATOR, I/0 IS SIMULATED IN 620 MODE. 001 - d
2 % 00e
[ 3 3 » WC8 ENTRIES: FIRST 31 -CELLS OF PAGE, 003 &
4 w e . 004 ;
5 5 x ENTER AT 1 WITH THE A REGISTER (R 0) = 1130 EMULATED CORE BASE 005
1 6 * ADDRESS FOR LOAD MODE AND THE B REGISTER (R 1) = 1130 WRAPAROUND 006 o
7 x MASK, THE EMULATOR WILL RETURN TO THE CELL FOLLOWING THE LOAD 007
: 8 x MODE CALL FOR ALL 620/F MODE SERVICES. THE X REGISTER (R 2) 008
. ® 9 x WILL BE SET TO INDICATE THE NECESSARY ACTION, 009 i
10 = X = 0 => AN 1130 WAIT INSTRUCTION WAS DECODED. 010 :
; 11 x X = 1 => AN 1130 XIO INSTRUCTION WAS DECODED; THE B REGISTER 011
o 12 CONTAINS THE EMULATED ADDRESS FROM THE XIO INSTRUCTION, 012 o
13 X = 2 => AN INTERRUPT WAS DETECTED IN 1130 MUDE AND 620/F 013 |
£ 2 R MODE WAS ENTERED TO PROCESS THE INTERRUPT. THE 620/F P 014
® 15 » REGISTER WAS SET TO POINT TO THE CELL AFTER THE LOAD MODE 015 o @
14 = ENTRY, SO THAT 1130 EMULATOR 620 MODE SERVICE COULD SEND 016 |
17 = CONTROL BACK TO THE WCS. 017
. 18 X = 3 => AN ENTRY WAS MADE TO AN IMPROPER LOCATION (0 OR 018 .
19 « 5 THROUGH 31) OF WCS PAGE 1, 019
20 x X = 4 => A BOSC INSTRUCTION WITH BIT & SET WAS EXECUTED 020
® 21 BY THE 1130 PROGRAM, THIS INDICATES THAT THE INTERRUPT 021 ®
2 LEVEL IS TO BE RAISED, 022
23 x X = 5 => THE STEP KEY WAS PUSHED, . 0e3
® 24  x 0e4 i
es  x ENTER AT 2 T0 CONTINUE EMULATION AFTER A HALT, 1/0 INSTRUCTION 025
26 x OR INTERRUPT, THE A REGISTER (R 0) MUST BE RESET TO THE BASE OF 0ee
® iy L 1130 EMULATED CORE, 0e7 ®
28 028
29 x ENTER AT 3 TO CONTINUE EMULATION AFTER A SENSE INSTRUCTION WITH 029
® 30 B (R 1) EQUAL TO THE DATA TO BE PUT INTO THE 1130 ACCUMULATOR, 030 ®
31 x THE A REGISTER (R 0) MUST BE RESET TO THE BASE ADDRESS OF 031 |
32 x EMULATED 1130 CORE, 032
t 3 33 = 033 Y
34 =« ENTER AT 4 WITH B (R 1) EQUAL TO THE 1130 INTERRUPT LEVEL TO 034
35 INTERRUPT THE 1130 PROGRAM, THE A REGISTER (R 0) MUST BE RESET 035
¢ 36 * TO THE BASE ADDRESS OF 1130 EMULATED CORE. 036 [ ]
37 x 037 .
38 =* ENTER AT S TO PUT 1130 A REGISTER INTO 620 A REGISTEK. 038
{ 3 39 = 039 ®
40 * ENTER AT & WITH A (R 0) = 1130 BASE ADDKESS, B (R 1) = CHARACTER 040 .
41 AND X (R 2) = BUFFER ADDRESS TO PERFORM 1132 PRINTER SCAN 041
o 42 X (R 2) 1S DESTROYED, O4e ®
43 043
44 x ENTER AT X'C T0O PERFORM MEMORY = 70 -~ MEMORY BLOCK MUVE, 044
9o 45 «x CALLING SEGUENCE: 045 oy ]
46 % BCS PAGE1+C 046 L
47 % PZE/MZE FROM MZE = ALL FROM ONE WORD 047 " )
® 48 = PZE/MZE TO MZE = ROTATED LEFT 4 BITS 048 ¢
49 x DATA LENGTH 049
50 % RETURN HERE WITH A (R 0) = ZERO, 050
® -1 U 051 " ®
BE - % ENTER AT D TO SEARCH A TRANSLATE TABLE WITH A (R 0) = WORD TO 052
53 % SEARCH FOR, B (R 1) = TABLE ADDRESS, THE FIRST WORD OF THE TABLE 053 ;
® 54 IS EXPECTED TO BE THE TABLE LENGTH, AFTER THE SEARCH, B (R 1) 054 i
55 & IS SET TO THE RELATIVE LOCATION IN THE TABLE OF THE WOURD (IF 055
86 » THE WORD IS FOUND), OR IS SET EQUAL TO THE TABLE LENGTH+1 IF 056 ,
® 81 % THE WORD IS NOT FOUND, 057 ®
® ®
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ADDR
STAT
WRAP
ACC
EXT
P620
P1130
W1

W2

MIDAS

REGISTERS USED BY THE 1130 EMULATOR:

EQU
EQU
EQU
EQU
EQuU
EQU
EQU
EQU
EQU
EQU

0

O ® UT W

cTOw>»

0wnauumn

1130 MEMORY BASE ADDRESS (SUPPLIED ON ALL ENTRIES).

NOTE: RO MUST BE THE SAME ON ALL ENTRIES (UNLESS THE
EMULATED CORE AREA IS RELOCATED), AND MUST Bt EVEN UNDEK
ALL CONDITIONS FOR THE DOUBLE=-WORD REFERENCE INSTRUCTIONS
TO WORK PROPERLY,

EMULATED 1130 ADDRESS: 1130 ADDRESS + r(0).

NOTE: R1 IS NOT ALWAYS THE 1130 EMULATED ADDRESS, BuUT IT
IS ALWAYS SO WHEN IN 620/F MODE,

ALL ZEROES, AS IN 620 EMULATION,

ALL ONES, AS IN 620 EMULATION,

STATUS REGISTER SAVE,

1130 WRAPAROUND MASK SUPPLIED BY THE 620 B REGISTER (R 1)
ON THE LOAD MODE ENTRY,

1130 ACCUMULATOR,

1130 EXTENSION,

P SAVE FOR 620/F MODE,

P SAVE FOR 1130 MODE DURING 620/F MODE SUPPORT,

0 1130 BASE ADDRESS

1 EMULATED 1130 ADDRESS

8 STATUS REGISTER SAVE AREA

9 1130 WRAPAROUND MASDK

X'A 1130 ACCUMULATOR

X'8 1130 EXTENSION

X'C P SAVE FOR 620/F MODE

X'D P SAVE FOR 1130 MODE DURING 620/F MODE SUPPORT

X'E USED FREELY AS WORK REGISTERS, HARDWARE REWUIRES

X'F Wi=X'E AND We2=X'F FOR MULTIPLY AND DIVIDE,

059
060
el
Dee
063
064
065
066
067
068
069
070
071
07e
073
074
075
076
077
078
679
080
081
vée
083
084
085
086
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0040
0200
0400
0001
00B4
002D

SNYDER

88

89

90

91

92

93

94

95

96

97

98

99
100
101
102
103
104
105
10e
107
108
109
110
111
11e
113
114
115
116
117
118
119
120
121
lee
123
124
125
126
127
128
129

VORTEX MIDAS

DJUMP
PAGE1
FFP
VINT1
VSSaM
VSS3M
*

*

*

CTCALL

-
*
*
GETTAG

*
*
*

GETTGL

NAITM

EQU 0'00100 DECODER JUMP BASE ADDRESS

EQU X'200

EWU X'400 FORTRAN FIRMWARE PAGE,

EQU X'D1 FIRST STEP OF 620/F INTERRUPT SERVICE,
EQU X'B4 620 MODE STANDARD STATE S5S52.

EQU x'2D 620 MODE STANDARD STATE 8553M,

CONDITION TEST ROUTINE CALL MACRO

MAC

GMSK /F(CTEST5),2(1),FS4,GF2,LB3,FFT7, FSC0),
CMK0100,AKS8 R8.X'100,SAMPLE

EMAC

GET TAG BITS TO OPERAND REGISTER, SAMPLE ALU.

MAC

GMSK /NCP(1)),GF2,LB2,FFA,RF3,MKFCFF TAG =-> OPR, SAMPLE ALU
EMAC

GET TAG BITS TO OPERAND REGISTER, SAMPLE ALU, IF(P), INCP

MAC

GMSK /N(P(1)),8F2,GF2,IM8,LB2,FFA,RF7,MKFCFF

EMAC

ORIGIN AT NEXT MULTIPLE OF P(1),

MAC

ORG *+P(1)=1

ORG x/P(1)*xP(1)

EMAC

SPECIAL CASE OF MORG,

MAC

MORG 2 ORIGIN AT NEXT EVEN LOUCATION,
EMAC

ILLEGAL INSTRUCTIONS ALL BECOME WAITS,

MAC
GEN /N(E620M) ,FF3,MF1,WNR1,AA2
EMAC

ZERO => 620 X,

088
089
090
091
09e
093
094
095
0986
097
098
099
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
i2e
123
124
123
126
127
128
129
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PAGE

0000

0001

0002

0003

0004

0005

0006

0007
0008
0009
000A
0008

00ocC

0000

4 09710777

0570000063AFFFCO

199000018801000C

1848090201900000D

0010000000A9001A

1870000180910001

0168090404A900A0

0ABBO4OCE39FFDFO

0570000063AFFFCO
0570000063AFFFCO
0570000063AFFFCO
0570000063AFFFCO
0570000063AFFFCO

09A8040484000000

0C7800000801000F

SNYDER

131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187

VORTEX MIDAS
* BCS ENTRIES,
*
GMSK /N(E620MV) ,LB3,RF3,FFA,MKFFFC 3 => OPERAND REGISTER
KA KRR KKK KRR IR A IR K KRR KRR KRR R KKK AR RRRA KRR AR KRR R KRR AR R AR AR KRR R AR AR Ak K Kk

% *
* 1130 LOAD MODE ENTRY POINT, *
* *
LMODE1 GEN /P(LMODE2+PAGELl) IM3,LA1,WR1,AAC 620(P)=>RC *
A AR KRR AR ARk kAR AR R IR A KRR AR AR AR R A A AR KRR AR AR AN A A AR AR KRR AR KR Kk Rk ko k XK
* *
* ENTRY POINT TO CONTINUE 1130 PROGRAM, *
% *
RETURN GEN /P(ENTR+PAGEL) ,SF2,GF4,IM4,RF1,FF9,AAD RO+RD=>P,1F (ALU) x
AR AR kR R AR KRR AR AR AR AR AR AR A AR R KA R A A AR A AR AR AR R AR R A AR R AR AR R A AR AR AR AR Kk kK
* *
< ENTRY POINT TO CONTINUE THE 1130 PROGRAM WITH NEW ACCUMULATOR «
* *
RETRNA GEN /N(RETURN) ,FFA,MF1,WR1,BB1,AAA R1=>RA *
I I I I T T T T I T I I s I s I I T
* *
K ENTRY POINT TO INTERRUPT 1130 TO LEVEL IN 620 B. *
- *
INTEN GEN /P(INTENO+PAGEL1) ,IM3,FF9,WR1,AAl RO+R1=>R1 *
AR K AR AKKR K KRR KRR KA K E AR AR A AN AR KRR A KRR R KA AR AN AR A AR AR AR R R AR KRR R A AR KRR K KKk KKk
B ; «
* ENTRY POINT TO PUT 1130 A REGISTER INTO 620 A REGISTER,

*
GETREG GEN /P(VSS3M),S5F2,6F4,1M8,RF4,FFA,
CMF1,WR1,BBA,AAQ

Kk kA kR R KRR KR AR R AR R AR A AR KRR AR R AR KRR AR R AR AR AR AR A AR R AR AR AR R Kk k Rk dkok ok ok ok kX
*
* ENTRY POINT FOR PRINTER SCAN,
*

PSCAN1 GMSK

RA=>R0, INCP, IF(P)

%

x

*

*

*

x

*

%
/N(PSCAN2),SF1,IMS,LB3,RF3,FF9, BASE+32=>0PR, UF (ALU) =
CMKFFDF «
AR AR KA KRR kA AARRAR KRR R K KRR R KA R RRR KA AR KRR AR AR KRR AR RKRRR KRR AR AR A kA Rk ke kk kK
*

*

*

*

-

*

*

*

*

*

* ILLEGAL ENTRANCES,
*x
GMSK /N(E620MV),LB3,RF3,FFA,MKFFFC 3 => OPERAND REGISTER
GMSK /N(E620MV) ,LB3,RF3,FFA,MKFFFC 3 => OPERAND REGISTER
GMSK /N(E620MV),LB3,RF3,FFA,MKFFFC 3 => OPERAND REGISTER
GMSK /N(E620MV),LB3,RF3,FFA,MKFFFC 3 => OPERAND REGISTER
GMSK /NCE620MV) ,LB3,RF3,FFA,MKFFFC 3 => UPERAND REGISTER
Ak kA khk kAR A A A kAR AR AR ARRAA A AR A A A A AR RA A AR AR A A A Ak A A Ak A A A A A A bk h b Ak kA hkkkk
* *
* ENTRY POINT FOR MEMORY = TO = MEMORY BLOCK MOVE, *
* *
MBM GEN /N(MBM1),SF1,IM9,RF4 AF (P), INCP *
Yo & ok ok Kk ok ok % e ok gk ok ok ok ok o ok ok e ok ok ok ok ok ok ok ok ok ok ok o ok ok ok ok o ok ok o gk ok ok ok ok ok ok ok o A ok ok ok ok ke o ok ok ok ok ok ok ok ok ok ok ok ok kb
* *
* ENTRY POINT FOR TABLE SEARCH, ' *
* »
XLATE GEN /N(XLATEL1),LAL,WR1,24(W2) Pe>Wg *
AR A AR KA KRR A A A A A A A AR A AR R A A A AR R AR AR A A AR AR AR A A A A AR A AR A AR AR RN A AR R A AR A Ak ok okh ko
* *
* ILLEGAL ENTRANCES *
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0012
0013
0014
001s
0016

0017

0018

0019

0014

0018

001C

001D

001E

001F

5 09710777

0570000063AFFFCO
0570000063AFFFCO
0570000063AFFFCO
0570000063AFFFCO
0570000063AFFFCO
0570000063AFFFCO
0570000063AFFFCO
0570000063AFFFCO
0570000063AFFFCO

20B88000180000000

20C0000180000000

20C8000180000000

2000000180000000

2008000180000000

20E0000180000000

20E8000180000000

20F0000180000000

20F8000180000000
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188
189
190
191
192
193
194
195
196
197
198
199
200
201
20e
203
204
205
206
207
208
209
210
2ll
eie
el13
eld
215
2lé6
e17
218
219
220
eel
eee
223
eed
2es
eeb
eel
228
229
230
esl
23e
£33
234
235
236
237
238
239
240
241
242

VORTEX MIDAS
* *
GMSK /N(E620OMV) ,LB3,RF3,FFA,MKFFFC 3 => OPERAND REGISTER =
GMSK /N(E620MV),LB3,RF3,FFA,MKFFFC 3 => OPERAND REGISTER x
GMSK /N(E620MV) ,LB3,RF3,FFA,MKFFFC 3 => OPERAND REGISTER *
GMSK /N(E620MV) ,LB3,RF3,FFA,MKFFFC 3 => OPERAND REGISTER =
GMSK /N(E6R20OMV) ,LB3,RF3,FFA,MKFFFC 3 => OPERAND REGISTER =
GMSK /N(E620MV) ,LB3,RF3,FFA,MKFFFC 3 => OPERAND REGISTER x
GMSK /N(E620MV) ,LB3,RF3,FFA,MKFFFC 3 => OPERAND REGISTER
GMSK /N(E620MV) ,LB3,RF3,FFA,MKFFFC 3 => OPERAND REGISTER =
GMSK /N(E620MV) ,LB3,RF3,FFA,MKFFFC 3 => OPERAND REGISTER =
KAk kA kA KRR AR R KRR R K KR RA KRR R AR AR R KRR R KRR KRR KRR AR R AR KA RRR K KRR R KK kA Kk kA K K
* *
* FORTRAN DO INCREMENT (1) *
- » *
GEN /P(FFP+X'17),1IM3 PAGE JUMP *
KA KRR KRR AR KRR KRR R KRR R KA AR AR AR KRN R A AR AR AR A A AR AR AR AR AR R AR A A ARk k& ok kK k
* *
x BYTE STRING FIRMWARE (CBS, MBS) *
* *
GEN /P(FFP+X'18),IM3 PAGE JUMP *
R T T e
* *
* STACK FIRMWARE *
* *
GEN /P(FFP+X'19),1IM3 PAGE JUMP *
AR KRR A KRR I KRR KRR AR IR R A KRR KRR AR KRR RER AR AR A AR AR R AR RRARRR AR KK KRR Rk kA Kk
* *
* OOUBLE LOAD .
* *
GEN /P(FFP+X'1A),IM3 PAGE JUMP *
KA KK I KRR AR KRR AR AR RRR K KRR R KRR IR AR A KR RR ARk A AR R KRR AR KRR KKK R AR A KAk k kAR kK Kk
* *
* DOUBLE STORE *
* *
GEN /P(FFP+X'18),1IM3 PAGE JUMP *
AR AR KA KRR KA AR KRR K AR R AR A AR K KRR AR AR R K AR KRR A AR AR R AR IR R AR Rk Rk ok ok ko k ok ok kK k&
* *
* FLOATING POINT AND DOUBLE INTEGER ARITHMETIC *
* *
GEN /P(FFP+X'1C),1IM3 PAGE JUMP *
A RR AR KRR KRR A KRR KRR R KK A AR ARRAKRRKR KRR AR A AR ANKRRARKR AR KRR AR AR KRR KRR R KX
* *
* FORTRAN DO INCREMENT (GENERAL) *
* *
GEN /P(FFP+Xx'1D),IM3 PAGE JUMP *
Ak Rk AR KRR AR AR AR AK R AR R KRR R KA R AR KRR KRR AR AR R AR AR R AR AR R AR R R AR Ak Rk ok ko h ok ok ok k
* *
* UNTANGLE CALLING SEQUENCE ($FSE) *
* *
GEN /P(FFP+X'1E),IM3 PAGE JUMP *
Aok ok ke R ok ok ok ok e ok kR Ok ok ok ok ok ok ke ok ke ok ok kR ok R ok e ok R ok ok R ok o ok ok e AR Rk ok ok
* -
* DOUBLE WORD MOVE *
GEN /P(FFP+X'1F),IM3 PAGE JUMP *
AAK KA KRR IR AR KR AR KRR KRR KRR AR AR KRR R AR AR AR AR AR AR KR RRRK KRR AR AR AKX KR A AKX
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2l4
219
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224
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0020

0530040404000000
0CCO0000063AFFFED

0B900501E0BFFFCE

0790040108660000
0541C00001000001

0740000080000000
0748008060BFFFE1
0B10000OE3AFT7FFO
0748008060BFFFEL
0A6000000300400A
07A00000E3AFEFFO

0898040404000000
08A0008060BFFFE1
0B4004010000000A
0B82804010000000A
0788040404000000
0AB0040404000000
0868040404000000
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245
246
247
248
249
250
251
e5e
253
254
255
256
as?
258
259
260
26l
eee
263
coed
265
266
26’7
268
269
270
271
ere
273
er4a
275

VORTEX

* X ¥ *

0P00

§82MX
X101

STS7

BSI1
BSC1

Al
AD1
S1
SD1
M1
D1

LDA1
LDD1
ST01
STD1
AND1
OR1

EOR1

MIDAS

CONTROL REACHES HERE VIA FIELD SELECT ADDRESSING FROM ADDRESS

INCP, IF(P)
1 => OPERAND REGISTER

OVR(BS), RE,3=>ALU
RESET UVERFLOW

OVR(OS)y P=RO => ALU
FS(6),R1=>P

WALIT FOR OPERAND
R1.1, SAMPLE ALU
WAIT(M) ,X'800=>0PK
R1.1, SAMPLE ALU
A=>0Pk,3IGN=>DS8
X'100=>0PR, WAIT(MEM)

IF (P), INCP

Ri.1, SAMPLE
0S(OVR),HOLD RA FOR OS5
0S(OVR),HOLD RA FUR 0OS
IF(P), INCP

IF(P), INCP

COMPUTATION,

MORG 32

EQU *

§SeMXx IS IDENTICAL TO 8SeM BUT IS PLACED HERE BECAUSE IT APPEARS

IN A TEST ADDRESS WITH BSCl.

GEN /N(SS3M),SF1,IM8,RF4

GMSK /N(X102),LB3,RF3,FFA,MKFFFE

ORG X101+4

GMSK /N(STS8),5F1,6F4,1M3,LLB3,FFB,
CMKFFFC, AKE

ORG STS7+3

GEN /N(BSI2),SF1,IM2,LA1,FF6,CF3

GEN /F(S81M),2(8),FS7,RF1,AAl

ORG BSC1+7

GEN /N(A2) , IM]

GMSK /N(ADSD2) ,GF2,L.B3,FFB,MKFFFE, AK1

GMSK /N(82),1IM1,LB3,RF3,FFA,MKFT7FF

GMSK /N(ADSDR) ,GF2,LB3,FFB,MKFFFE,AK1

GEN /N(MULZ) RF3,VF1,AAA

GMSK /N(DIV1),IM1,LB3,RF3,FFA,MKFEFF

ORG D1+3

GEN /N(LDA2),SF1,IM8,RF4

GMSK /N(LDDR),GF2,LB3,FFB,MKFFFE, AK1

GEN /N(STOR),SF1,IM2,AAA

GEN /N(STD2),SF1,IM2,AAA

GEN /N(AND2) ,SF1,IM8,RF4

GEN /N(OR2),SF1,IM8,RF4

GEN /N(EORR) ,SF1,IM8,RF4

IF(P), INCP
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0040
0040
0041
0042
0043
0044
0048
0048
0049
004a
0048
004cC
00s0
00s0
0051
00s2
0053
0054

00s8

00s8

00s9
0054
0058
00scC
005D
00SE
00sF

0060

0061
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0560000000390002
0560000000390002
04C8008043AFCFFO
04A0088447AFCFFO
0630008043AFCFFO
5889400000000000
5889400000000000
0B48000003000008
0B48000003000008

0560000000390002

04CB800B043AFCFFO
1409008060701008
1409008060701008
1409008060701008

0560000000390002

0938008043AFCFFO
0958008043AFCFFO
0C28008043AFCFFO
0B9B0BB44TAFCFFO
05B8008043AFCFFO
0588008043AFCFFO
0560000000390002
0560000000390002
04C8008043AfCFFO

04A0088447AFCFFO

SNYDER

27
278
e79
280
281
28e
283
284
e8s
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311

3i2

VORTEX MIDAS

*
*

*
0P0O0S
OPOOL
X108
XI10L

SHIFT

LDSS
LOSL
STSS
STSL
WAITe7

BSIS
BSIL
BSCS
BSCL
NAITAB
*

LDXS
LOXL
STXS
STXL
MDX$S
MD XL
WAITFS
WAITFL
AS

AL

ADS

DECODER JUMPS TO THE NEXT 64 WORDS, EXCEPT THOSE INDICATED,.

ORG DJUMP
WALTM

NALITM
GETTAG SHORT
GETTGL LONG

GETTAG SHIFT1

OP = 0
P = ¢
EXECUTE I/0 SHORT
EXECUTE I/0 LONG

SHIFT INSTRUCTIONS, TAG => OPR,

THE NEXT 3 WORDS ARE NOT ACCESSED BY DECODER ADDRESSING,

LOAD STATUS SHURT FSEL(1)
LOAD STATUS LONG FSEL (1)
STORE STATUS SHORT R8 => OPKR
STORE STATUS LONG kK8 => OPK
OP = 6 OR 7 (ILLEGAL)

THE NEXT 3 WORDS ARE NOT ACCESSED BY DECODER ADDRESSING,

ORG SHIFT+4

GEN /F(LDSRC),2(1),F85
GEN /F(LDSRC),2(1),FS5
GEN /N(STS1),RF3,AA8
GEN /N(STS1),RF3,AA8
NAITM

ORG NAITOT7+4

GETTAG SHORT

CTCALL

CTCALL

CTCALL

WNAITM

BRANCH & STORE IAR SHOURT
BSI LONG
BSC SHORT
BSC LONG

OP = A OR B (ILLEGAL)

THE NEXT 3 WORDS ARE NOT ACCESSED BY DECODER ADDRESSING,

ORG WALTAB+4
GETTAG LDXS1

GETTAG LDXL1
GETTAG STXS1

GETTGL STXL1

GETTAG MDX
GETTAG MDX
WAITM
WNAITM

GETTAG SHORT
GETTGL LONG

GETTAG SHORT

LOAD INDEX SHORT.
LOAD INDEX LONG.
STORE INDEX SHORT,
STORE INDEX LONG.
MDX SHORT

MDX LONG

P F (ILLEGAL) SHORT

oP F (ILLEGAL) LONG
ADD SHORT
ADD LONG

ADD DOUBLE SHORT

ert
278
29
280
28l
c8e
263
284
285
2e6
287
288
289
290
291
e9e
293
294
295
2%e
297
298
299
300
301
30¢
303
304
305
3086
307
308
309
3510
351

312
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0062
0063
0064
0065
0066
0067
0068
0069
006A
0068
006C
0070
0070
0071
0072
0073
0074
007s
0076
0077
0078
0079
0074
0078
007cC
0070
007E

007F

9 09710777
04CB00B043AFCFFO
04A0088447AFCFFO
04CB8008043AFCFFO
04A0088447AFCFFO
04CB008043AFCFFO
04A0088447AFCFFO
04C8008043AFCFFO
04A0088447AFCFFO
04CB008043AFCFFO
04A008844T7AFCFFO

056000000039000¢2

04CB0O0BO43AFCFFO
04A00B844TAFCFFO
04CB008043AFCFFO
04A0088447AFCFFO
04CB008043AFCFFO
04A008844T7AFCFFO
04C8008043AFCFFO
04A0088447AFCFFO
04CB8008043AFCFFO
04A0088447AFCFFO
04CB00B043AFCFFO
04A0088447AFCFFO
04C8008043AFCFFO
04A0088447AFCFFO
0560000000390002

0560000000390002

SNYDER

313
314
315
316
317
318
319
320
321
3ee
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339

340

ADD DOUBLE LONG
SUBTRACT SHORT
SUBTRACT LONG
SUBTRACT DOUBLE SHORT
SUBTRACT DOUBLE LOUNG
MULTIPLY SHORT
MULTIPLY LONG

DIVIDE SHORT

DIVIDE LOUNG

OP = 16 OR 17 (ILLEGAL)

THE NEXT 3 WORDS ARE NOT ACCESSED BY DECODER ADDRESSING,

VORTEX MIDAS
ADL GETTGL LONG
88 GETTAG SHORT
SL GETTGL LONG
SDS GETTAG SHORT
sDL GETTGL LONG
MS GETTAG SHORT
ML GETTGL LONG
DS GETTAG SHORT
oL GETTGL LONG
WT1617 WAITM
*

ORG WT1617+4

LDAS  GETTAG SHORT
LOAL  GETTGL LONG
LODS  GETTAG SHORT
LDDL  GETTGL LONG
STOS  GETTAG SHORT
STOL  GETTGL LONG
STDS  GETTAG SHORT
STOL  GETTGL LONG
ANDS  GETTAG SHORT
ANDL  GETTGL LONG
ORS GETTAG SHORT
ORL GETTGL LONG
EORS  GETTAG SHORT
EORL  GETTGL LONG
WT1FS WAITM
WTIFL  WALTM

LOAD ACCUMULATOR SHORT
LOAD ACCUMULATOR LONG
LOAD DOUBLE SHORT

LOAD DOUBLE LONG

STORE SHORT

STORE LONG

STORE DOUBLE SHORT
STORE DOUBLE LONG

AND SHORT

AND LONG

OR SHORT

OR LONG

EXCLUSIVE OR SHORT
EXCLUSIVE OR LONG

OP = 1F (ILLEGAL) SHORT

UP = 1F (ILLEGAL) LONG

313
314
315
316
317
318
319
320
321
See
323
324
3e5
326
3e7
528
329
530
3351
332
333
334
335
336
337
338
339

340
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0080
0081
0082
0083
0084
0085
0086
0087

0088
0089

008a
0088

oosc
008D

008E
008F

10 09710777

0148228008070001
25483E8404000000
240A40800000000A
0470050003B801008
340A000000004005
240BA24000004005
4409C00000000000
340BA1C000000000

540980800070001A
4478324000000000

6409408060708008
540BA24000000000

040B800000004003
640BA24000000000

1428224020A90008
4408BB1C000000000

SNYDER

342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
308
369
370
371
372
373

VORTEX

*
*
*

CBS
cBL

N
CTESTS
CTSTOA

CTEST4
CTSTSA

CTESTS3
CTST4A
CTESTR
CTST3A
CTEST1
CTST2A
CTESTF
CTST1A
CTsT108

CTST38

MIDAS

CONDITION TEST ROUTINE, ON EXIT, DSB=1 IF ANY SELECTED TEST

PASSES,

MORG
GEN
GEN

EVEN
GEN
GMSK

EVEN
GEN
GEN

EVEN
GEN
GEN
EVEN
GMSK

GEN
EVEN
GMSK

GEN
EVEN
GEN
GEN
GEN

GEN

AND DSB=0 IF ALL SELECTED TESTS FAIL,

16

/T(BSC1,S8S2Mx) ,TFe,GFA,LA1,CF3,WR1,AAl P+1=->R1,D58=>85C1

/T(CBL1,582M),TF3,S8F3,6FA,IM8,RF4

/F(CTEST4),2(1) ,FS9,GF2,AAA
/N(CTSTOB),SF1,GF4,LB5,RF3,FFB,
CMK0100,AK8

/F(CTEST3),2(1) ,FS8,VF1,AAS
/S(CBS,CTEST4),2(1),FSE,TF2,GF9,
CVF1,AAS

/F(CTEST2),2(1),FS7
/S(CBS,CTEST3),2(1),FSE,TF2,GF7

/F(CTEST1),2(1),FS6,GF2,LB3,FF7,
CMKOO001,AKA
/T(CTST3B,CTESTZ2),TF3,GF9

/F(CTESTF),2(1),FS5,GF2,LB3,FF7,
CMK0800,AKS
/S(CBS,CTEST1),2(1) ,FSE,TF2,GF9

/F(CBS),2(1),FSE,VF1,AA3
/5(CBS,CTESTF),2(1) ,FSE,TF2,GF9
/T(CTSTSA,CTESTS),TF2,GF9,
CLB1,FFA,MF1,WR1,AA8
/S(CBS,CTESTR2),2(1) ,FSE,TF3,GF7

INCP,DS8B=0=>CBL1;
D8B=>1F (P),552M

FS(S),A=>ALU, SAMP
RESET OVERFLOW,
RB&FEFF=>0PR

1=>DS8B,FS(4)
1"083,
NOT ALUZ => CTESTY

FS(3)
NOT ALUS=>CTESTS3

FS€2),
kRA.1, SAMPLE
NOT ALUZ=>CTSTsB

Fs(1),
RB84X'B00,SAMPLE
A ODD => CTEST1

F5(10), 0=->DS8
CARRY => CTESTO
0PR'>R8'

OVFL => CTESTS
ALUS => CTEST?

342
345
344
345
346
347
348
349
350
3%
35¢
353
354
355
356
2517
358
359
360
361l
L1Y-
363
3604
365
366
367
568
369
370
411
3r7e
313
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0090
0091
0092
0093
0094

0095

0096
0097

0098

0099
009a
0098
009cC
009D

009E
009F

11 09710777

017FC40280910001
0490040280910001
0498000080A90091
0480000020890011
04A8000020A90011

348AE24000B90091

04B80402A0900050
04C0008083000100

04A8000020910011

04D0000043AFCO000
64082A42A0900050
04F0000008670001
04E80000A0A90041
04F8000020910011

04F8000020910041
0480000000B90091

SNYDER

315
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406

VORTEX

* Ok ¥ X ¥

ADDREX

LNGNXI
LGNXI1
LGNXI2
LONG
LONG1

LONGX
LONGX1
*
LONGX2
*

*

*
SHORT
SHORT1

*
SHORTP

SHORTX
SHRTX1
SHRTP1
SHRTR1

MIDAS

ADDRESS COMPUTATION SUBROUTINES

COMPUTE EFFECTIVE ADDRESS AND FETCH OPERAND,

MORG
GEN

GEN
GEN
GEN
GEN
GEN
EVEN
GEN
GEN

GEN

COMPUTE EFFECTIVE ADDRESS AND FETCH OPERAND,

GMSK
GEN

GEN
EVEN
GEN
GEN
GEN
GEN

16 ADDREX, LNGNXI
/F(OP00),2(X'F),MT1,FSF,S8F1,1M5,
CFF9,WR1,AAL
/NCLGNXI1),8F1,IM5,FF9,WR1,AAl
/N(LGNXI2),IM1,FFA,MF1,WR]1,BB9,AA1
/N(ADDREX) ,LB1,FFB,MF1,WR1,881,AA]
/N(LONG1),LB1,FFA,MF1,WR1,B81,AA1
/S(ADDREX,LONGX),2(1),FSB,TF2,GF9,
CFFB,MF1,WR1,BB9,AAl

/N(LONGX1),SF1,IM5,LB1,FF9,885
/N(LONGX2) ,GF2, IM1,RF3,8H1

/N(LONG1) ,LB1,FF9,WR]1,BB1,AA1

/N(SHORT1),LB2,RF3,FFA,MKFCOQO
/T(SHORTP,SHORTX),TF2,8F2,GF9, 1M5,
C.B1,FF9,BBS

F => OF(ALU = TAG+BASE), SHORTX
/N(SHRTP1),LA1,FF6,CF3,WR1,AAl

/N(SHRTX1),IM1,LB1,FFA,MF1,WR1,BB4,AAL
/N(SHRTR1),LB1,FF9,WR1,BB1,AAl
/N(SHRTR1),LB1,FF9,WR1,BB4,AAl
/N(ADDREX) ,FFB,MF1,WNR1,BB9,AAl

LONG FORMAT

REF BY CND FSEL
R1+RO=>R1, OF (ALU)

R1+RO=>R1, OF (ALU)
WALT(MEM), R9=>R1
MIR,WRAPAROUND=>R1
MIR(=Y) => R1
WRAPAROUND

RO+OLSE, OF (ALU)
WAIT(MEM), SAMPLE,
0=>0Pk,

R1+MIR=>R1

SHORT FORMAT

TAG & DISP => OPR
TEST ALUZ:
T => SHORTP;

P=R0O => R1

WAIT(MEM) ,0RSE=>R1
R1I+MIR=>R1
R1+0RSE=>R1
WRAPAROUND

575
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384
385
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387
388
389
390
391
392
393
394
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396
397
398
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400
401
402
403
404
405
406
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00A0
00A1
00a2
00A3

00A4

00As

00Ae
00A7

00A7
00A8
00A8
00A9

00AA

00aB
00AC
00AD
00AE

12 09710777

00A0
0520040400000000
0510000000A900CE
051800000067000D
0558000063AFFFDO

0530040424A80000

0530040424A90038

F500014300000000

7504012709F10000D

0570000063AFFFBO

04A00080C3AFCFFO

0530040404000008

06880001A0A90002
0568000008670000
05A009020100000C
0560000020A90002

SNYDER

408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452

VORTEX MIDAS

X% X % % % % X ¥ ¥ N

INTBAS
SS1IM
INT1
INTR2
INT3

x
*
*

S8eM
*
582MS
*

*

S8 3M
IWAIT

*
*

BSCe
*

cBL1

«

*
STODEVN
*
E6201
E620M
E620M1
E620MV

INTERRUPT SERVICE,

THE STATES WHICH SELECT THE DECODER ALSO ENABLE INTERRUPTS, IF
AN INTERRUPT IS DETECTED, AND AN INTERRUPT IS NOT BEING PROCESSED
(CINTF=0), CONTROL GOES TO INTBAS+7,

AT INTBAS+7, THE I/0 CONTROL STORE MICROPROGRAM IS INITIATED,

AND THE INTERRUPT IS CHECKED AGAIN, IF THE INTERRUPT SERVICE

CAN PROCEED, CONTROL GOES TO INTBAS+1, IF THE INTERRUPT IS
SUPRESSED BY OMA ACTIVITY, CONTROL GOES TO INIBAS AND THE
INTERRUPT IS TRIED AGAIN AFTER THE NEXT INSTRUCTION,

MORG 16

EQU *

GEN /N(SSe2M),8F1,1IM8 IF(P)

GEN /NCINT2) ,FFA,MF1,WR1,BBC,AAE RC=>RE

GEN /NCINT3),FF6,CF3,WR1,BB0,AAD RO=RO=>RD
GMSK /N(E620I),RF3,LB3,FFA,MKFFFD 2=>0PERAND

STANDARD STATE INSTRUCTIONS,
$52M AND SS3M MUST HAVE THE SAME 5 HIGH ORDER BITS: THEY
APPEAR TOGETHER IN A TEST ADDRESSING MICRO,

EVEN

GEN /N(SS3M),S8F1,IM8,LB1,RF4,FFA,MF1 INCP, LF (P),O0PR=>
$S5eMS DOES: STATUS => R(8), IF(P), INCP

GEN /N(SS3M),SF1,IM8,LB1,RF4,FFA,MF1,WR1,BB3,AA8

8S53M DOES: SELECT AND RESET INTERRUPT FLAG, ENABLE INTERKRUPTS,
IBR => I, DECODE,

EVEN

GEN /NCINTBAS),1(X'F),GF5, IMe

URG INTBAS+7

GEN 2(8S1M),1(7),MT1,GF4,MR1, IME, eN INT, DIS DEC,

CLA1,RF1,FFF,WR1,AAD I0 8TRT, P=1=>P,RD
BSCe2 IS PLACED HERE BECAUSE IT IS REFERENCED WITH SS1M USING
FIELD SELECT ADDRESSING,

ORG 551M+8

GMSK /N(E620MV) ,LB3,RF3,FFA,MKFFFB 4 => OPR

CBL1 IS PLACED HERE BECAUSE IT APPEARS IN A TEST WITH SS2M

GMSK /N(LONG) ,GF2,IM1,LB2,FFA,RF3,MKFCFF WAILIT(MEM) ,SAMPLE,

IR.X'0300->0PR
STDEVN IS PLACED HERE BECAUSE IT APPEARS IN A TEST WITH S§SeM

GEN /N(SS3M),SF1,IM8,RF4,AAB INCP,IF(P),B=>ALU
STATES E620(XX) ENTER 620 MODE.

GEN /P(VINT1),IM3,LB1,FFA,MF1,WR1,AA2 OPR=>Re2 (X REG)
GEN /N(E620M1) ,LAL,FF6,CF3,WR1,AAD  P=RO=>RD

GEN /P(V8S2M) ,8F2,6F4,IM4,RF1,AAC RC=>620(P), IF(ALU)
GEN /N(E620M) ,LB1,FFA,MF1,WR1,AA2 OPERAND => 620 X,

408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
44¢2
443
444
445
446
447
448
449
450
451
452
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PAGE 13 09/10/77 SNYDER VORTEX MIDAS
®
454 » MDX INSTRUCTION 454
® 455 * 455
‘ 456 MORG 16 MDXXS1, MDXXL1 REFERENCED BY CONDITIONAL FSEL 456
0080 0598000043AFC000 457 MDXXS1 GMSK /N(MDXX52) ,LB2,RF3,FFA,MKFC0O0 IR & 3FF=>0PR 457
® 458 MDXXL1 GEN JF(MDXXL3),2(1) FSB,LB1,RF7,FFA,MF1, MIR=>W1 & OPR, 458
00B1 658AC00027A9001E 459 4 CWR1,B81,24(W1) FSEL(7), INCP 459
460 MDXC1 GEN /T(MDXC2,MDXC3),TF2,8F1,6F9,IMS, OF (ALU) , BASE+W1 460
¢ 0082 75F826428090000E 461 CFF9,23(BASE) , 24 (W1) 461
0083 05F0008080380000 462 MDXXS2 GEN /N(MDXC3) ,GF2, IM1,FF3,MF1 WALT (MEM) , 0=>ALU, 462
463 % SAMPLE 463
1 464 MORG 4 MDXSKP MUST BE EVEN, MORG 16 WITH MDXNI,MDXC8 464
00B4 0520040424A80000 465 MDXSKP GEN /N(SS2M) ,SF1, IM8,RF4,LB1,FFA,MF1 IF (P), INCP,0PR=> 465
0085 062000802068000E 466 MDXC8 GEN /N(MDXCY) ,GF2,LB1,FF6,MF1,24(W1) W1 XOR OPR, SAMPLE 466
® 0086 0520040420A80000 467 MDXNI GEN /N(SS2M) ,5F1,IM8,LB1,FFA,MF1 IF(P), OPR=>ALU 467
007 0628000000A90001 468 MDX GEN /NCMDX1) ,FFA,MF1,WR1,AA1 RO=>R1 468
469 EVEN 469
® 0088 558BB00043AFCO00 470 MDXNX GMSK /F (MDXP),2(1) ,FSE,LB2,RF3,FFA,MKFCO0  IR&3FF=>0PR,FS(10) 470
00B9 0590000020B9001E 471 MDXNX2 GEN /N(MDXC1) ,LB1,FFB,MF1,WR1,B81,24(W1)  MIR.W1=>W1 471
472 EVEN 472
. 00BA 0520040229900040 473 MDXP  GEN /N(SS2M),SF1,IM4,LB1,LAL,RF1,FF9,BB4  P+ORSE=>P, IF (ALU) 473
474  MDXNX1 GEN /N(MDXNX2) , IM1,RF4,FFA,MF1,WR1, WAIT (M), WRAP=>W1, 474
00BB 05C8000084A9009E 475 C23(WRAP) ,24(W1) INCP 475
® 476 EVEN 476
008C 05F0000080000000 477 MDXXL3 GEN /N(MDXC3), IM1 WAIT (MEM) 477
008D 0590000000B9009E 478 MDXXL2 GEN /N(MDXC1) ,FFB,MF1,WR1,23 (WRAP),24(W1) WRAP & Wl=>w1 478
® 479 EVEN ; 479
480 MDXC3 GEN /S(MDXC5,MDXC6),2(1) ,FSB,TF3,6F9,LB1, MIR=>W1, 480
00BE 160AF24020A9001E 481 CFFA,MF1,WR1,BB1,24(W1) FSEL(7) IF NO ALUZ 481
® 00BF 05F00000809100E1 482 MDXC2 GEN /N(MDXC3), IM1,FF9,WR1,23(W1),24(ADDR) WALT(M), 482
483  « W1+ADDR=>ADUR 483
484 MORG 16 MDXCS, MDXC4 REF BY CND FSEL 484
® 00C0O 061800802390000E 485 MDXC5 GEN /N(MDXC7),6F2,LB1,RF3,FF9,24 (N1) OPR+W1=>0PR, SAMPLE 485
00C1 060000188000001E 486 MDXC4 GEN /N(MDXC5) , IM1,AB3,BB1,24(W1) "MIR"=>BB,WALT (M) 486
00C2 061800802390004E 487 MDXC6 GEN /N(MDXC7) ,GF2,LB1,RF3,FF9,BB4,24(W1)  ORSE+W1=>0PR,SAMPL 487
® 488 MDXC7 GEN /T(MDXC8,MDXSKP) ,TF3,5F3,GF9, IM6, CND 0SC(ALU), 488
00C3 25A83E4300000001 489 C24 (ADDR) ADDR=>ALU 489
490 MDXC9 GEN /T(MOXNI,MDXSKP),TF3,6F7,5F1,IMs, 08 (ALU), 490
1 00C4 25B8035C300000001 491 C24 (ADDR) ADDR=>ALU 491
492 MDX1  GEN /S(MDXXS1,MDXNX),2(1) ,FSE,TF3,5F2,6F9, CND OF (A),FSEL(10) 492
00C5 458BBA42A0910051 493 CIMS,LB1,FF9,wK1,BB5,24 (ADDR) OLSE+ADDR=>ADDR 493
¢
®
®
®
®
®
®

® © © © © © © © © © © © & © © & 6 © © ¢ 0 O




g

E

PAGE

00Ce

oocr
00cs

00ca
00CB
oocce

00co

00CE
00CF
00Do
0001
00D2
00D3
00Da
00Ds
00D6
00D7
0008
00D9
00DA
00DB

00pc
000D

00DE
00DF

00E0
00E1

00E2
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0638000000A9000E

56402A42A091205E
0668000043AFFCO00

0658000080002005
0660000020A90011
0668000063BFFCO1

760BC08022670101

T69ABE4407000008
271ABE4407000008
268033001501400A
06A823C000C7000E
269033001501DA0A
16C023C000C7000E
0728000020A90008
06B000000000200A
56B833C000070001
66B033001501200A
06C800000000200A
56D833C000070001
06E0000000F10001
66C0330015019A0A

06EB000000004001
06F808039800000E

F500014300000000
06A0000080670111

27003F041D01040A
27083F041D01040A

27103F041D01AA0A

SNYDER

495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
811
512
513
514
519
516
517
518
519
520
52l
522
523
524
525
526
527
528
529
530
s3l
532
833
534
S35
536
S57
538
539
540
541
542
543
544
545
546
547
548
549
550
551

VORTEX MIDAS

*
*
*
SHIFT1
SHIFT2

SHFTDF

SHFTX
SHFTX1
SHFTXe
*
SHIFT3
*

¥ ¥ H % ¥ *

SHFTL
SHF TR

SHFTLO
SHFTL1
SHFTL2

SHFTL3

SHFTLX
SHFT11
SHFT1e
SHFT13

SHFT31
SHFT32

SHFDR1
SHFT33

SHFMR1
SHFTBS
*
*

SS3MX
SHFTM

SHFTRO
SHFTR1
SHFTR2

SHIFT INSTRUCTIONS

THIS IS8 THE SHIFT COUNT COMPUTATION,

GEN /N(SHIFT2),FFA,MF1,WR1,AAE RO => RE

GEN /T(SHFTOF,SHFTX),TF2,8F2,GF9,1IM5, 0=>3S,ALUZ=>SHFTOF;
CLB1,FF9,WR1,WF1,BBS,AAE NU ALUZ=->0F (ALUSTAG+BASE),=>SHFTX

GMSK /N(SHIFT3),LB2,RF3,FFA,MKFFCO LON 6 (DISP) => OPR

EVEN

GEN /N(SHFTX1),IM1,WF1,AAS WALT(INDEX), 1=-2>Q5
GEN /N(SHFTX2),LB1,FFA,MF1,WR1,BB1,AAl MIR => R(1)
GMSK /N(SHIFT3),LB3,RF3,FFB,MKFFC0,AK1 LON & (R(1)) => OPR
SHIFT3 DOES: =O0PR => R(1) AND SHFT, SAMPLE ALU CONDITIONALS.
GEN /F(SHFTL),2(1),FSF,GF2,LB1,RF2,FF6,CF3,AR]1,S5H1,AAl

SHIFT INSTRUCTIONS COME HERE WITH THE NEGATIVE OF THE SHIFT
COUNT IN THE SHIFT COUNT REGISTER AND R1, NO SHIFTING IS DONE
IF THE SHIFT COUNT I8 ZERO,

SHFTL AND SHFTR MUST BE KEPT TOGETHER: THEY ARE FIELD SELECT
ADDRESSED, SHFTL AND SHFTR DO THE SAME THING TO LEFT AND
RIGHT SHIFT INSTRUCTIONS RESPECTIVELY: RB=>0PR, INCP,

FIELD SELECT (7=6) 1IF NOT ALUZ, I1F(P) IF ALUZ,

EVEN

GEN /S(SHFTLO,883MX),2(3) ,FSA,TF3,5F3,GF%9,IM8,RFT7,AAB LEF Y

GEN /S(SHFTRO,SHFTRX),2(3) ,FSA,TF3,5F3,6F9,IM8,RF7,AAB RIGHT

MORG 16 SHFTLO=-SHFTL3 REF BY CND FSEL FROM SHFTL

GEN /T(*, SHFTLX),TF3,GFC,LA2,RFS5,WR1,VF1, SHIFT RA LEFT
CAAA

GEN /T(SHFT11,SHFTLO),TF2,6GFF,FFC,CF3,WR1, TEST uS,
CAAE RE+RE+1 => RE

GEN /T(*x,SHFTLX),TF3,GFC,LA2,KF5,AR1,8C1, SHIFT RA&OPR LEFT
CVF1,XF3,SH2,AAA

GEN /T(SHFT31,8HFTLR2),TFe,GFF,FFC,CF3,wWwR1, TEST @8,
CAAE RE+RE+1 => RE

EVEN

GEN /N(SHFMSK),LB1,FFA,MF1,WR1,AAB UPR => RB

GEN /N(SHFT12) ,WF1,AAA RA(S)=>uS

GEN /T(SHFT13,8HFDR1),TF3,6FF,CF3,AR1,AAl K1+1=>R1,TEST UGS

GEN /T(SHFT12,8HFMR1) ,TF3,6GFCy)LA2,RF5,WR1, RA(L)=>RA,INC SC,
CWF1,AAA ALUS=>US,TEST SC

GEN /N(SHFT32) ,WF1,AAA RA(S)=>QS

GEN /T(SHFT33,8HFOR1),TF3,6FF,CF3,AR1,AAl R1+1=>R1,TEST UGS

EVEN

GEN /N(SHFMR1) ,FFF,WR1,AAl Ri=1=>R1

GEN /T(SHFT31,8HFMR1),TF3,6FCsLA2,RF5,WR1, SHFT RA&CPR LEFT,
CXF3,5C1,SH2,AAA TEST 8C,INC SC

EVEN

GEN /N(SHFTBS),VF1,AAl R1(15)=>D88

GEN /N(SHFTM) ,AAE,LAS,FFO,IM7,SF2 RE/2, 1 => BYTE A

SS3MX IS IDENTICAL TO SS3M BUT IS PLACED HERE DUE TO
ADDRESSING RESTRICTIONS,

EVEN

GEN /NCINTBAS) ,1(X'F),GF5,1IMé

GEN /N(SHFTLX),IM1,FF6,CF3,WR1,5H1,881,AA1 WAIT(M),=R1=>R1
MORG 16 SHFTRO=-SHFTR3 REF BY CND FSEL FROM SHFIR
GEN /T(%x,SHFTRX),TF3,8F3,GFC,IM8,LA3,RF5,AR1,5H4,AAA

GEN /T(*x,SHFTRX),TF3,8F3,GFC,IM8,LA3,RF5,AR1,5H4,AAA

GEN /T(%x,SHFTRX),TF3,5F3,GFC,IM8,LA3,RF5,

CANR1,SC1,WF1,XF1,S8H2,AAA

495
4906
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
313
214
515
516
517
518
L8
520
321
-1 1]
523
524
525
5¢6
527
528
5¢9
530
531
532
533
534
535
536
537
538
S39
540
541
S54¢
543
544
545
546
547
548
549
550
551
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00E3

00E4
00ES

00E6
00E7

15 09710777

27183F041D01ABOA

F500014320A90008
37358328063AF7FF0

0530040420110008
0530040420790008

SNYDER

552
553
554
- 3-1-]
556
557
558
559
560
561
562
563
564

VORTEX MIDAS

SHFTR3

* % * ¥

SHFTRX
SHFMSK

SHF ARG
SHFCOM

GEN /T(%,SHFTRX),TF3,5F3,GFC,IM8,LA3,RFS,
CWR1,S5C1,WF1,XF1,5H3,AAA

SHFTRX I8 SIMILAR TO SS3M, AND IS PUT HERE DUE TO

ADDRESSING RESTRICTIONS WHEN USING CONDITIONAL FIELD SELECTION,

IN ADDITION TO EVERYTHING THAT S$83M DOES, SHFTRX DOES: OPR=>RB,

SHFTRX IS ALSO USED BY THE MULTIPLY ROUTINE,

EVEN

GEN /NCINTBAS),1(X'F),GFS, IM6,LB1,FFA,MF1,WR1,AAB

GMSK /T(SHFCOM, SHFARG) ,TF3,GFA,LB3,RF3, CARRY MASK (X'800)
CFFA,MKFT7FF => UPR

EVEN

GEN /N(SS3M),5F1,IM8,LB1,FF1,WR1,AAB IF(P), CARRY = 1

GEN /N(S83M),85F1,IM8,LB1,FF7,MF1,ANR]1,AA8 IF(P), CARRY = 0

55¢
553
554
959
556
587
558
559
560
S6l
S62
563
564
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00ES8

00E9
00EA
00EB
00EC
00ED
00EE
00EE

00EF
00F0

00F1

00F2
00F3

00F4
00FsS
00Fs
00F8

00F9
00FA

00FC
00FD
00FE
00FF
0100
0101
0102
0103
0104

0105

16 09710/77

052802802091001A

57582E4280060001
0758000080000000
6713C000A0A9001E
0768008020910018
05280280009300EA
0778008020670018

07800280006300EA
0B18000063AFT7FFO0

F50001432089001A

0798000088660000
0520040201060001

07A8000020A9201F
478023C00000400A
07C00000006701FF
67C82280006701FE

07D0008000670188
07E00000006301AA

07E80080009100EA
T7F821C062A000F0
07F8048020E90008
0808000003000008
081000800000000A
08083320159192FA
281821C000000000
08200000009100FA
3828328000000000

483823C000A900AB

SNYDER

566
567
568
569
570
571
Sie
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
sl
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622

VORTEX

e

* B % X ¥ ¥ *

ADSDe

ASDODD
ADSD3

AD4Y
ADS
S04
SD5

SDe
AND2
*
BSle
BSI3
DIVl

DIve
DIV3

DIvy
DIVS
DIVe
DIV7
DIVs
DIve
DIV1iO

DIVie
DIvil

DIVis
DIvid4

DIV1S
DIVie

DIviy

MIDAS

THE FOLLOWING STATES CANNOT BE IDENTIFIED AS BELUNGING TO ANY
SUBROUTINE OF SIGNIFICANT SI1ZE.

ADDRESSES ARE (MOSTLY) IN ALPHABETICAL ORDER,

GEN
GEN

EVEN
GEN
GEN

MORG
GEN
GEN
ORG
GEN

GEN

GMSK
GEN

GEN
GEN
GEN

GEN
GEN
EVEN
GEN

GEN

GEN
EVEN
GEN
GMSK

EVEN
GEN

GEN
EVEN
GEN
GEN

GEN
GEN
EVEN
GEN
GEN

EVEN
GEN

/N(SS2MS§) ,GFA,LB1,FF9,WR1,881,AAA

RA+MIR => RA,
SAMPLE OFL & COND

/T(ADSD3,ASD0DD),TF2,5F3,6F9,IM5,CF3, R1+1, CND OF (ALU)

CAAl

/N(ADSD3), IM1
/F(AD4),2(2),FSF,IM1,LB1,FFA,MF1,
CWR1,BB1,AAE

WALIT(MEM)
FS(12).,
WAIT(MEM), MIR=>RE

4 AD4, SD4 REF BY FSEL FROM ADSD3

/N(ADS),GF2,LB1,FF9,WR1,BB1,AAB
AD4+e
/N(SDS),GF2,LB1,FF6,CF3,WR1,B881,
Ced (EXT)

/N(SDe) ,GFA,FF6,CF1,WR1,23(W1),
C24 (ACC)
/N(S3),LB3,RF3,FFA,MKF7FF

/NCINTBAS) ,1(X'F),GFS,IM6,LB1,
CFFB,MF1,WR1,BB1,AAA

/N(BSI3),IM1,LAL,FF6,CF3

/N(SS82M),SF1,1IM4,RF1,CF3,AA1L

/N(DIVZ)pLBl.FFA,MFl,WRl,WFI,BBI,
CAAF

/T(DIV3,0IV4),TF2,GFF,VF1,AAA

/N(DIV4),FF6,CF3,AR1,S5H1,BBF,AAF

/T(DIVS,D1IV7),TF2,GFA,FF6,CF3,
CWR1,SH1,BBF,AAE

/N(DIVE),GF2,FF6,CF3,WR1,8H1,888,
CAAB

/N(DIVT7),FF6,CF1,WR1,S5H1,BBA,AAA

/N(DIV8B),GF2,FF9,WR1,BBE,AAA
/T(DIV10,DIV9),TF2,GF7,LB3,RF2,
CFFA,MKF

/N(DIV1O),SF1,GFe,LBL,FFE,MF1,
CWR1,24(STAT)

/N(DIV11),RF3,AAB

DIVl & DIv1ie MUST HAVE SAME

/N(DIV1I3),GF2,AAA
/T(x,DIV1e),TF35,GFC,MR1,LA2,RFS,
CFF9,WR1,SC1,XF2,SH2,BBF,AAA
/T(DIV14,01IV15),TF2,6F7
/N(DIV1IS),FF9,WR1,BBF,AAA

/T(DIV16,DIV17),TF3,GFA
/T(DIV18,DIV19),TFe,GFF,FFA,MF1,
CWR1,BBA,AAB

/T(DIV18,DIV19),TF3,GFF,FF6,CF3,

B+MIR=>B,SAMPLE
A+E+CRY=>A, SAMPLE

EXT=MIR=>EXT,SAMPLE ALU

ACC=w1+CRY=>ACC,
SAMPLE ALU & OVFL
X'800=>0PR
RA.MIR=>RA, IBR=~>1,
DECODEJEN INT,

SEL & RESET INT FLAG
WAIT(MEM),P=R0 => ALU
IF(ALU)y RI*+1 => P
MIR=>RF ,MIRS=>0ES

RA(15)=>DSB8, TEST Q3
=-RF => KRF

"RF -2 RE’
TEST 0SB
-RB => RB

~RA+CARRY=2>RA

RA+RE=>RA, SAMPLE
=15 => CNT, TEST ALUS

OPR Vv STAT => STAT,
SET OVERFLOW

RB => UOPR

5 HIGH=0ORDER BITS

RA => ALU, SAMPLE
DIVIDE STEP

TEST ALUS
RA+RF => RA

TEST- NO DSB
RA => RB

-RA => KRB
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0106
0107
0108
0109
010A
0108
010¢C
010D
010E
010F
0110
0111
0112
0113
0114

0116
0117

0118

0114
0118

011cC
011D

011E
0120
0121
0122
0123
0124
0125
0126
0127
0128

0129
012A

0128

17 09710777
483833C0006701AB
053004042467010A
0530040424A9000A
0850008060701008
6858324000000000
0530048404000000
0530050404000000
F50001432069001A
08780402E09FFF71
0880000080A90091
0888000020890011
0890040301900001
0848040404000000D
F500014320A9001A
38882E4280060001

08B8000080000000
08C00000A0A9001A

0530040424A90018

6889008000300000
6889008000360000

08F0050404000000
08F0048404000000

F500014320A90038
0920040320900050
0910040404A90091
0918000025B90011
0900040280910001
2530270424A80010
098AF30023890011
0928000080A90091
4948224043AFC000
0950040320900050

0980000023880049
0530040424A80040

390AF24062A00010

SNYDER

623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
bbd
665
666
667
668
669
670
671
672
673
674
675
676
6717
678
679
680

VORTEX
DIVi8 GEN
EVEN
DIV19 GEN
ENTR GMSK
ENTR1 GEN
ENTRS0 GEN
EVEN
ENTRRO GEN
EORe GEN
*
INTENO GMSK
INTEN1 GEN
INTEN2 GEN
INTEN3 GEN
INTEN4 GEN
LDA2 GEN
LDDe GEN
EVEN
LODODD GEN
LDD3 GEN
LDD4 GEN
EVEN
LDSRC GEN
LDSSC GEN
EVEN
LDSRO GEN
LDSSO GEN
LDSX GEN
MORG
LXLXNI GEN
LOXLXI GEN
LDXLX1 GEN
LOXLX2 GEN
LOXLXR GEN
LXLNX1 GEN
EVEN
LOXLNX GEN
LDXS1 GMSK
EVEN
LDXSX GEN
LDXSP GEN
LOXSX1 GEN
*
LOXL1 GMSK

MIDAS

CWR1,5H1,BBA,AAB
/N(SS83M),8F1,1ImM8,LB1,RF4,FF6,CF3, =0PR=>RA,IF(P),INCP
CWR1,SH1,AAA

/N(SS3M) ,8F1,IM8,LB1,RF4,FFA,MF1, OPR=>RA,IF(P),INCP
CWR1,AAA

/NCENTKR1) ,GF2,LB3,FF7,MK0100,AK8 RB&X'0100 => ALU,SAMPLE
/T(ENTRS0,ENTRRO),TF3,GF9 TEST ALUZ
/N(S83M),5F1,6F2,1M8,RF4 SET OVFL,IF(P),INCP

RESET OVFL,IF(P),INCP
RA EUR MIR => RA,
IBR=>1,0ECODE,EN INT,
SELARESET INT FLAG
R1+8=>ALU, OF (ALU)

/N(SS3M),5F1,GF4,IM8,RF4
/NCINTBAS),1(X'F),GF5,IM6,LB1,
CFFo,MF1,WR1,BB1,AAA

/NCINTEN1),8F1,IMS,LB3,FF9,
CMKFFF7,AK1
/NCINTENZ) , IM1,FFA,MF1,WKR1,B89,AA1 WAIT(MEM), R9=>R1
/NCINTEN3),LB1,FFB,MF1,WR]1,BB1,AA1l MIR,R1=>R1
/N(CINTEN4),SF1,IM6,RF1,FF9,AAl R1+R0=>P, 0S8 (ALU)
/N(ENTR),SF1,IM8,RF4,AAD IF(P), INCP, RO=2ALU
/NCINTBAS),1(X'F),GF5,IM6,LB1, MIR=>RA, IBR=->1,DECODE,
CFFA,MF1,WR1,BB1,AAA EN INT, SEL&RST INT FLG
/T(LDD3,LDDODD),TF2,5F3,6GF9,1IM5, R1+1, CND OF (ALU)
CCF3,AAL

/N(LDD3), 1M1 WALT(MEM)
/N(LDD4),IML,LB1,FFA,MF1,WR1,BB1,AAA WALIT(MEM), MIR=>RA
/N(SS3M),S5F1,IM8,RF4,LB1,FFA, INCP,IF(P),MIR=>KRB
CMF1,wWR1,BB1,AAB
LDSRC,LDSSC REF BY FSEL
/F(LDSRO),2(1) ,FS4,GF2,FF3 RST CRY, SAMPLE, FS5(0)
/F(LDSRO),2(1),FS4,6GF2,FF3,CF3 SET CRY, SAMPLE, FS(0)
LDSRO,LDSS0 REF BY FSEL
RESET OVFL, INCP, IF(P)
SET OVFL, INCP, IF(P)

/N(LDSX),SF1,GF4,IM8,RF4
/N(LDSX),SF1,GF2,IM8,RF4
/NCINTBAS) ,1(X'F),GF5,IM6,LB1, STAT=>R8,18R=->1,DECODE,
CFFA,MF1,WR1,BB3,AA8 EN INT, SEL&RST INT FLG
16 LXLXNI, LDXLXI REF BY CND FSEL FROM LODXL1
/N(LDXLXR),S8F1,1IM6,LB1,FF9,BBS OLSE+RO => ALU, O0S(ALU)
/N(LDXLX1),8F1,IM8,RF4,FFA,MF1,WR]1, R9=>R1, INCP, IF(P)
CBB9,AAL ¥
/N(LDXLX2),LB1,RFS,FFB,MF1,WR1,B8B1,AAl MIR,R1=>KR1,INC CNT
/NCLXLXNI),S8F1,IMS,FF9,WR1,AAl R1+rRO=>R1, OF (ALU)
/T(S83M,582M),TF2,5F1,GFC,IM8,LB1, TEST SHFT CNT,
CRF4,FFA,MF1,BB1 MIR=>R1, INCP,IF(P)
/S(LDXPJ,LDXPJ),2(1) ,FSB,TF3,GFC,LB1, TEST SHFT CNT,
CRF3,FFB,MF1,WR1,BB1,AAl MIR,R1=>R1,0UPR

WAIT(MEM), R9=>R1
TAG & DISP -> 0OPR

/N(LXLNXY),IM1,FFA,MF1,WR1,B89,AA1
/T(LDXSP,LDX5X),TF2,6F9,LB2,FFA,RF3,
CMKFCO0O0

/N(LDXSX1),SF1,IM6,LLB1,FF9,BBS OLSE+RO => ALU, US(ALU)
/N(LDXPJ),LLB1,RF3,FFB,MF1,BB4,AA9 ORSE.R9=>0FPR(WRAP)
/N(SS3M),SF1,ImM8,LB1,RF4,FFA,MF1,BRB4 ORSE=>ALU(FOR 08),
INCP, IF (P)

CND FSEL(7)

w2 => CNT

/S(LXLXNI,LDXLNX),2(1),FSB,TF3,GF9,
CLB3,RF2,FFA,MK1

6es
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640
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bde
043
644
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047
648
649
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66l
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0130

0131
0132
0133
0134

0135
0136
0137
0138
0139
013a
0138
013C
013D

013€
013F

0140
0141
0142
0144

0145

0148
0149

014a
0148
01l4cC
014D

014E

014F

0150

0152

0153

0154

0155

18 09710777

0520040221900000
0930040285900001
0998040201000000
09A0000000A90019
0848000000010108
09B00404A4A90010
09B8040424A9201E
09C0000023A80010
09C8000000F1000E
090000000801000F
0908000081F04000
09E8000020A90000
0A580000A0A80000
TO9F837C4A4A80000

0A08008080F10000
0A00008000F10000

4A5039C30007000E
0A10000023A80010
0A20000062A00030
2A28230005008000

4A4839C30007000E

016809020106000F
69E8328020A80000
69E8328023A80010
0A28008000F10000
0A6800000039800E
0A700000E2A0Q00E0

0A78000020A9001F
0A8000200039A00A

0A9000200591A80A

1A9823201091A80A

2AA832801801A80A

0AAB0000006700FA

072004041C01AA0A

SNYDER

681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
i3
716
717
718
719
720
72l
722
723
724
725
726
127
728
729
730
131
732
733
734
735
736
137
738

VORTEX
MORG
LDXPJ GEN
*
LXLNXI GEN
LMODE2 GEN
LMODE3 GEN
LMODE4 GEN
MBM1 GEN
MBM2 GEN
MBMX GEN
MBM3 GEN
mMBM4 GEN
MBMS GEN
MBM6 GEN
EVEN
MBM11 GEN
MBM7 GEN
EVEN
MBM12 GEN
mMBM8 GEN
MBM9 GEN
MBM13 GEN
MBM14 GMSK
EVEN
MBM1S GEN
MBM16 GEN
MORG
MBM18 GEN
MBM17 GEN
MBM10 GEN
MBM19 GEN
MULe GEN
MUL 3 GMSK
MUL4 GEN
MULS GEN
*
MUL 6 GEN
EVEN
MUL7 GEN
*
*
MuL 8 GEN
EVEN
MUL9 GEN
MUL10 GEN
ORe GEN

MIDAS

16 LDxPJ, LXLNX1 REF BY CND FSEL
/N(SS2eM) ,SF1,IM4,LBL1,RFL1,FF9 OPR+RO=>P, IF (ALU)
R1+RO=>ALU

/N(LDXLNX),SF1,IM5,RF5,FF9,AA1 INC CNT, OF(ALU),

/N(LMODE3),SF1,1IM4,RF1 RO=>P, 1F(ALU)

/N(LMODE4) ,FFA,MF1,WR1,BB1,AA9 R(1) => R(9)

/NCENTR) yWR1,SH1,AA8 0 => K8

/N(MBM2) ,8F1,IM9,LB1,RF4,FFA,MF1, AF(P),INCP,MIR=>R0
CWR1,BB1,AAQ

/N(MBMX),SF1,IM8,LB1,RF4,FFA,MF1, IF(P),INCP,MIR=>W1,

CWR1,WF1,BBl,24(W1) ALU(CL1S)=>@8
/N(MBM3),LB1,RF3,FFA,MF1,BB1 MIR=>0PR
/N(MBMY) ,FFF,WR1,24(W1) Wil=1=>W1

/N(MBMS) ,LAL,WR1,24(w2) Pe>W2
/N(MBM6) , IM1,RF1,FFF,VF1,AAQ RO=1=>P,R0(15)=>0DSB
/N(MBM7),LB1,FFA,MF1,WR1,BB0,AA0 OPR=>R0

/N(MBM19),IM1,LB1,FFA,MF1
/T (MBM8,MBM12) ,TF3,8F1,GFF,IM9,
CLBl,RF4,FFA,MF1,BB0

NAIT(M),O0PR=>ALU
OF (P), INCP,0PR=>ALU

/N(MBM13),GF2,IM1,FFF,WR1,AAQ WALIT(M) yRO=1=>R0,SAMPLE
/N(MBM9) ,GF2,FFF,WR1,AAQ RO=1=>Rr0,5AMPLE ALU
/T (MBM10,MBM18) ,TF3,5F2,6F7,1IM6, CND(NO ALUS) OS(ALU),

CCF3,WR1,24(W1) Nit+tl=>W]
/N(MBM14),LB1,RF3,FFA,MF1,BB1 MIR=>0UPR
/N(MBM1S),LB3,RF2,FFA,MK3 -4=>SC

/T(MBM16,%),TF2,6FC,RF5,S5C1 OPR(L),INC SC, TEST sC
/T (MBM17,MBM18) ,TF3,8F2,6F7,1M6, CND(NU ALUS) 0USC(ALU),

CCF3,WR1,24(W1) Wl+l=>W1

4

/P(V8S3M),5Fe,GF4,IM4,RF1,CF3, IF CALU) s W2+1=>P
Ceda(we)

/T(MBM7 ,MBM11) ,TF3,GFA,LB1, OPR=>ALU, TEST DSB
CFFA, MF1

/T(MBMT7,MBM11),TF3,GFA,LBL,RF3, MIR=>0PK, TEST DSB8
CFFA,MF1,BB1
/N(MBM16) ,GF2,FFF,WR1,AAQ
/N(MUL3) ,FF3,MF1,WR1,SC1,AAE

/N(MULY),IM1,LB3,RFR,FFA,MKOOQOE

RO=1=>R0,SAMPLE
0=>E,LEFT CIRC OPK
=14=>CNTR, WALT(M)

/N(MULS),LBL,FFA,MF1,WR1,BB1,AAF MIR=>F
/N(MULG) yMR1,FF3,MF1,WR1,SC1,ANF1,AAA 0=>A,CrRC RT OPK,
OPR(1)=>BAD(0)
/N(MULT)  MR1,RFS5,FF9,WR1,SC1,AF1,XF1, A+(E OR F)=>A,
CAAA RT OPR, OPR(1)=>BADC(0), INC CNTR

/T(MULB,*x),TF2,GFC,MR1,LA3,RF5,FF9, A+(E OR F) => A,
CWR1,SC1,WF1,XF1,AAA MUL SIGN=> DLA(C15), RT A, RT OPR,
DFA(0)=>0PR(15), OPR(1)=>BAD(0),
INC CNTR, TEST CNTR = =1
/T(MUL10,MULY),TF3,GFA,LAS,WR]Y,SC1, RT A, MUL SGN=~>A1S5
CWF1,XF1,AAA RT OPR, DFA(0)=>0PR(15), DSBz>MULY

/N(MULL10) ,FF6,CF3,WR1,BBF,AAA A=F=>A

/N(SHFTRX),S8F1,IM8,LA3,RF4,WR1,S8C1, RT A, A15=->A15,
CWF1,XF1,SH2,AAA RT OPR, DFA(0)=>0PR(15), INCP, IF(P)

/NCINTBAS),1(X'F),G6F5,IM6,LB1, RA OR MIR =>RA, IBR=>I,

681
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693
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702
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704
705
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707
708
709
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0156
0157
0158
0159
0154

01s8

01scC
015D
01SE
015F
0160
Olet
0162
0163
0164

0165
0166

0167
0168
0169
01eA
0168
01le6C

016D

016E

0170
0171
0172
0173
0174

017s

19 09710777
F50001432011001A
0AC0000020A9000E
0ACB000063A00770
0ADOOOOOECAOOOFO
DAE0000020A9201F

0168090404000000

0AE8008023960100
TAF83FC300000002
0AF8000080000001
0B08330005070002
0ACB804028007000E
6AD822401001200F
081802802067001A
0B20040424A90038
F500014320690008

083000008000000A
0B38008060BFFFE1

25502E4300060001
053004040400000A
0850000023A80050
085800001800A005
086000000000B000
0B6800000000B00O

0870000000018108

088B800020A9000E

04CB8008B043AFCFFO
04A0088447AFCFFO
0530040464BFFFCE
0BA0000020A90011
0BAB000000B90091

2C0AFA42A0900050

SNYDER

739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
173
774
775
776
777
778
719
780
781
782
783
784
785
786
787

788

789
790
791
192
793
794

VORTEX MIDAS

*

PSCANZ
PSCAN3
PSCAN4
PSCANS

*
PSCANX

PSCAN®G
PSCANT

PSCANS
PSCANS

PSCANA
PSCANB

Se

STSS1
STSL1
STS8

STXL1
STXL2

STXL3

CFF1,WR1,BB1,AAA

DECODE, EN INT,

SEL & RST INT FLG
OPR=>RE

=120=>0PR

=-16=>5C, WAIT(M)
MIR=>RF, ALU(15)=>0U3

INCP, IF(P)
OPR+1=>UPR, SAMPLE

US(ALU) IF @8, R2=>ALU

WALIT (M) R1=->ALU
Re+1=>Re, INC SC

RE+1=>KE, OF (ALU)
RF(L)=>RF, ALU(15)=>ud35

ACC=MIR=>ACC,
SAMPLE ALU & OVFL
INCP,IF(P),SREG=>STAT

STAT XOR QPR => STAT,

SEL&RST CINTF, IBR=>I,

ENABLE INTS, DECODE
WAIT(MEM), RA=>ALU
Rl.1, SAMPLE
R1i+1,
CND OS(ALU) (ALUZ)
INCP,IF(P),A=>ALU
ULSE=>0PR
(OVFL=>L0=0RD BIT)
OVFL=>0PR SIGN,
1=>BYTA
OVFL=>0PR SIGN,
CARRY=>0PR BIT 1
OVFL=>0PK SIGN,
CARRY=>0PR BIT ¢
OVFL=>0UPR BIT 0,
CARRY=>0PR BIT 1,
0=>R8 (STATUS)
OPR=>RE, FSEL(10)

GEN /N(PSCAN3),L.B1,FFA,MF1,WR1, AAE

GMSK /N(PSCAN4) ,LB3,RF3,FFA,MK0QT77

GMSK /N(PSCANS) , IM1,LB3,RF2,FFA,MKQOOF

GEN /N(PSCANG) ,LB1,FFA,MF1,WR1,WF1,
CBB1, AAF

PSCANX AND PSCAN6 MUST HAVE THE SAME S5 HIGH=-ORDER BITS

GEN /P(VSS3M),SFe2,GF4,1IM8,RF4

EVEN

GEN /N(PSCANT7),GF2,LB1,RF3,FF9,CF3,
CSH1

GEN /T(PSCAN9,PSCANB) ,TF35,SF3,GFF,
CIM6,AA2

EVEN

GEN /N(PSCAN9),IM1,AAL

GEN /T(PSCANB,PSCANA),TF3,GFC,RF5,
CCF3,WR1,AA?

EVEN 3

GEN /N(PSCAN“)pSFl,IMS'CF3'WR11AAE

GEN /T(PSCANX,PSCANG),TF2,GF9,LA2,
CWR1,WF1,AAF

GEN /N(S3),GFA,LBLl,FF6,CF3,WR1,8B81,
Ce4 (ACC)

GEN /N(S4),SF1,IM8,LBL,RF4,FFA,MF1,
CWR1,BB3,24(STAT)

GEN /N(CINTBAS),1(X'F),GFS,IMb6,LB1,
CFF6,MF1,WR1,BB0,24(STAT)

GEN /N(STD3),IM1,AAA

GMSK /N(STDY) ,GF2,L.B3,FFB,MKFFFE, AK1

GEN /T(STDEVN,S82M) ,TF2,SF3,GF9, IMs,
CCF3,AA1

GEN /N(SS83M),SF1,IM8,RF4,AAA

GEN /N(STS2),LB1,RF3,FFA,MF1,BBS

GEN /N(STS3),LA3,5C1,WF1,AAS

GEN /N(STS4),SCLl,WFL,XFe

GEN /N(STSS),SC1,WF1,XF2

GEN /N(STS6),S5C1,WR1,SH1,AA8

GEN /F(S8TS881),2(1),FSE,LBL1,FFA,MF1,
CWR1,AAE

EVEN

GETTAG SHORT

GETTGL LONG

GMSK /N(S83M),SF1,IM8,RF4,LB3,FFB,
CMKFFFC,AKE

GEN /N(STXLZ) ,LB1,FFA,MF1,WR]1,BB1,AA1

GEN /N(STXL3),FFB,MF1,WR1,BB9,AAl

INCP, IF(P),
RE.3->ALU
MIR => R1
R9.R1=>R]

STXL3 DOES: TEST ALUZ: T=> STXLP; F=> OF (OLSE+R0) FSEL(7)=>3TXLX
GEN /S(STXLX,8TXLP),2(1),FSB,TF3,8F2,6F9,IM5,LB1,FF9,BB5

739
740
741
742
743
744
745
746
747
748
749
750
751
7152
753
754
755
756
157
758
159
760
761
76¢2
7163
764
765
766
767
168
769
770
111
172
773
774
775
176
1717
778
1779
780
781
782
783
784
785
786
787

788

789
790
791
192
193
794
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0178
0179
017a
0178
0180
0181
0182
0183
0184
0185
0186
0188
0189
0184
0188
018cC

018E
018F

0190
0191
0194

0195
0196

0197
0198

20 09710777

0C18040300900001
0BDB000O0B0OAS0091
0BC8040280910001
08C0000020890011

0C10000080000000
0C10040280910001
4B8AC00023A80010
0520000020A80000
489280000B660000
0C30000043AFC000
4C402A42A0900050

0C48000008670001
0C50000023900041

0C58000023880009

7C60264323900000
0520000003000001

0520000023A80010
0C80040281000001

0C88040484390001
0CA8000022600110
016809020106000F

2CB0330085070001
0CB8008020660010

2CA83A4484000000
0570000020790001

SNYDER

795
796
197
798
799
800
801
802
803
804
805
806
807
808
809
810
811
81e
813
814
815
816
817
818
819
820
821
822
823
824
825
826
8ea7
828
829
830
831
832
833
834

VORTEX
MORG
STXLR GEN
STXLI GEN
STXLPI GEN
STXLI1 GEN
MORG
STXLX GEN
STXLX1 GEN
STXLX2 GEN
* NOTE
STXLR1 GEN
* STXLP
EVEN
STXLP GEN
STXS1 GMSK
* STXSe
STXSe GEN
EVEN
STXS3 GEN
STXS4 GEN
STXSS GEN
STXS6 GEN
* NOTE =
STXSP GEN
EVEN
STXS8X GEN
XLATE1l GEN
XLATE2 GEN
XLATES GEN
MORG
XLATES GEN
XLATE4 GEN
XLATE® GEN
XLATE7 GEN
X102 GEN

MIDAS

4 STXLR, STXLI, STXLPI REF BY FSEL
/N(STXLR1),8F1,IM6,FF9,AAl US(ALU), R1+RO
/N(STXLIL),IM1,FFA,MF1,WR1,BB9,AA1 WALT(MEM), R9=>R1
/N(STXLI),SF1,IM5,FF9,WR1,AA1 OF (ALU), R1+RO=->R1
/N(STXLR),LB1,FFB,MF1,WR1,BB1,AAl MIR,R1=>R1
16 STXLX, STXLX1 REF BY CND FSEL
/N(STXLX2) ,IM1 WAIT(MEM=INDEX)
/N(STXLX2),S8F1,IM5,FF9,WR1,AAl OF (ALU), R1+RO=>KR1
/F(STXLR),2(1),FSB,LB1,RF3,FFA,MF1,BB1 MIR=>0PR, FSEL(7)
DON'T START MEMORY AT STXLR1, LET MPLE SETTLE.,
/N(SS2M),LB1,FFA,MF1 OPR=>ALU
MUST HAVE THE SAME HIGH~ORDER 5 BITS A3 STXLX

/F(STXLR),2(2),FSA,LA1,RF3,FF6,CF3 P=R0=>0PrR, FSEL(7)

/N(STXS82),LB2,FFA,RF3,MKFC00 TAG & DISP => QPR
DOES: RO+0OLSE => ALU, OF(ALU) IF NOT ALUZ

/T(8TX83%,8TX53),1F2,8F2,6F9,1IM5,LB1,FF9,BBS

/N(STXS4),LAL,FF6,CF3,Wr1,AAL P=RO=>R1
/N(STXS5),LB1,RF3,FF9,BB4,AA1 R1+0ORSE=>0PR
/N(STXS6),LB1,RF3,FFB,MF1,AA9 OPR,R9=>0PR
/T(STXSP,STXSX),TFe,SF1,6F9,IM6,LB1, OPR+RO=>0PR,
CRF3,FF9 05(ALU)

DON'T START MEMORY AT STXSP OR STXS8x, LET MPLE SETTLE.
/N(SS2M) ,RF3,AAL R1=>0PR

MIR=>0FR
OF (ALU) yR1=>P
OF (P)y INCP,0=>R1

/N(S5S82M),LB1,RF3,FFA,MF1,BB1
/N(XLATER2),SF1,1M5,RF1,AAl
/N(XLATE3),SF1,IM9,RF4,FF3,MF1,

CWR1,AA1

/N(XLATE4),LB1,RF2,FF6,BB1,8H1 ~MIR=1=>5C

4

/P(VSS83M),8F2,GF4,1IM4,RF1,CF3, IF(ALU) yW2+1=>P
Ce4(we)

/T(XLATE®, XLATES) ,TF3,GFC, 1M1,
CRFS,CF3,WR1,AAlL
/N(XLATET?),GF2,LB1,FF6,CF3,B81
/T(XLATE4,XLATES),TF3,5Fe,GF9,
CIM9,RF4
/N(E620MV),LB1,FF7,MF1,WK1,24(ADDOR)

WAIT(M), INC SC,R1+1=>R1

RO=MIKR,SAMPLE
CND(NU ALUZ) OF(P),INCP

MAKE ADDRESS EVEN

795
7196
797
7198
799
800
801
80¢
803
804
805
806
807
808
809
810
811
8le
813
814
815
8le
817
818
819
820
8ecl
8ee
823
824
825
826
827
828
829
830
831
832
833
834
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0199
019a
0198
019cC
01FF
01FF
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0CD0000000670000D
0CD800000100000C
0CE0000063AFFFAOQ
OFF80001A0A90002

0CC8000009F1000D

SNYDER

836
837
838
839
840
841
842
843
844

VORTEX

*

* STEP
%

STEP1 GEN
STEPe GEN
STEP3 GMSK
STEP4 GEN

ORG

STEP GEN

MIDAS

KEY DETECT, ENTER 620 HALT LOOP

/N(STEPR2) ,FF6,CF3,WR1,B8B0,AAD
/N(STEP3) ,RF1,AAC

/N(STEP4) ,RF3,LB3,FFA,MKFFFA
/P(X"1FF),IM3,LB1,FFA,MF1,WR1,AA2
X'1FF STEP INTERRUPTS TO HERE
/N(STEP1) ,LA1,RF1,FFF,WR1,AAD

RD=RO=>RD
RC=>P
S5=>0PERAND
OPERAND=>Re

P=1 "P'RD

836
8357
838
839
840
841
842
843
844

| { } | | |
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SYMBOLS

0030
00ED
00E9
0079
0029
00F2
00A9
0084
008D
0085
0100
0106
00F8
00FE
00AC
01o0C
007cC
00A2
010F
0038
0114
0072
0118
0126
0130
012
0133
0096
0120
013cC
0145
0138
013F
0082
0oca
0086
00scC
0080
0l4cC
01s2
0040
0000
0158
01sE
0003
0164
0067
00DC
0008
00CE
00D4
00E2
o0cc
0099
009F

Al

ADS
ADSDe
ANDL
BSC1
BSIe
cBL1
CTEST4
CTST1A
CTSTSA
Divie
DIvi7
DIva
DIV9
E620M
ENTRRO
EORS
INT2
INTEN1
LDA1
LDDe
LDODS
LDSSC
LDXLNX
LDXPJ
LDXSX1
LMODE3
LONGX
LXLXNI
MBM11
MBM16
MBM3
MBM8
MDXC1
MDXCe
MDXNI
MDXS
MDXXS1
MuLe2
MUL7
0P0OS
P1130
PSCAN3
PSCANS
RETRNA
S4

SOL
SHFMR1
SHFT31
SHFTL
SHFTLX
SHFTR2
SHFTX2
SHORT
SHRTR1

09/10/77 SNYDER
846
00E8 A2 000A
0001 ADDR 0090
00EB ADSD3 0061
0078 ANDS 0060
00A8 BSCe 0053
00F3 BSI3 0051
0080 CBS 008A
0082 CTESTS ¢o08C
0088 CTST2A 0089
0035 D1 00F4
0102 DIV1I3 0103
0107 DIvVia 0108
00F9 DIVS 00FA
0040 DJUMP 0068
00AD E620M1 00AE
010B ENTRSO 003E
000B EXT 0400
00A3 INT3 00A0Q
0110 INTENZ 0111
0113 LDA2 0071
0117 LDD3 0118
0049 LDSL 011A
0110 LDSSO 011E
0122 LOXLX1 0123
0058 LDXS 0127
0092 LGNXI1 0093
0134 LMODE4 0091
0097 LONGX1 0098
0034 M} 000C
013E MBM12 0141
0149 MBM17 0148
0139 MBM4 013A
0140 MBM9 0137
00BF MDXCe 00BE
00C3 MDXC7 00BS
00B8 MDXNX 0088
00B4 MDXSKP 0081
00B3 MDXXS2 0069
014D MUL3 014E
0153 MULS8 0154
003D OR1 0156
000C P620 0200
0159 PSCAN4 015A
015F PSCAN9 0160
0002 RETURN 0032
0033 SD1 00EE
0066 SDS 00E®
00ES SHFMSK 0005
00D9 SHFT32 0008
00D0 SHFTLO 0001
00DF SHFTM 00CF
00OE3 SHFTR3 00E4
0044 SHIFT 00Ce
009A SHORT1 0098
009D SHRTX1 0065

VORTEX MIDAS
END

ACC 0031 AD1
ADDREX 0063 ADL
AL 003C AND1
AS 00EA ASDODOD
BSCL 0052 BSCS
BSIL 0050 BSIS
CTEST1 0088 CTESTe
CTESTF 0083 CTSTOA
CTST3A 008F CTST3B
DIvi 00FF DIV10
DIvi4a 0104 DIV1S
DIV1i9 O00FS DIve
DIve 00FC DIV7
DL 006A DS
E620MV 0109 ENTR
EOR1 010D EORe
FFP 0005 GETREG
INTBAS 0004 INTEN
INTEN3 0112 INTEN4
LDAL 0070 LDAS
LDD4 0073 LDOL
LDSRC 011C LDSRO
LDSX 0059 LDXL
LOXLXe 0121 LDXLXI1
LDXS1 0129 LDXSP
LGNXIe 0001 LMODE1L
LNGNXI 0094 LONG
LONGXe 0125 LXLNX1
MBM 0135 MBM1
MBM13 0142 MBM14
MBM18 014B MBM19
mMBMS 0138 MBM6
MBMX 00B7 MDX
MDXC3 00C1 MDXC4
MDXC8 00C4 MDXC9
MDXNX1 00B9 MUXNXZ2
MDXXL1 00BD MDXXLe
ML 0068 MS§
MUL 4 014F MULS
MUL 9 0020 OPOO
ORe 0078 ORL
PAGE1 0006 PSCAN1
PSCANS 015C PSCAN®
PSCANA 0161 PSCANB
51 0162 S2
SD4 00EF SD5S
SHFARG 00E7 SHFCOM
SHFT11 00D6 SHFT1e
SHFT33 00DD SHFTBS
SHFTL1 00De SHFTLe
SHFTR 00EO0 SHFTRO
SHFTRX 00CA SHFTX
SHIFT1 00C7 SHIFTZ
SHORTP 009C SHORTX
SL 0064 S8

00EC
0062
00F1
0000
0028
0081
0o8e
008E
0087
0101
0105
00Fe
00FD
00AB
010A
0070
00A1
010E
00A7
0039
0116
0048
0128
0124
0128
0132
0095
0131
014A
0144
0136
013D
00C5S
00CO
005D
00BA
00BC
0155
0150
0041
007A
0157
0150
0158
0163
00F0
00DA
00D7
oocs
0003
00E1
ooce
00CD
009E
00A0

AD4
ADS
ANDe2
BASE
BSI1
CBL
CTESTS
cTstoB
CTST4A
DIvii
DIVie
DIV3
Divs
€6201
ENTR1
EORL
INT1
INTENO
IWAIT
LOD1
LDDODD
LDSS
LDXL1
LOXLXR
LDXSX
LMODER
LONG1
LXLNXI
MBM10
MBM1S
MBM2
MBM7
MDX1
MDXCS
MD XL
MDXP
MDXXL 3
MUL 10
MUL 6
oPOOL
ORS
PSCANZ
PSCAN7
PSCANX
S3

SDe
SHFDR1
SHFT13
SHFTOF
SHFTL3
SHFTR1
SHFTX1
SHIFTS3
SHRTP1
SS1M

846
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0020
0165
0076
019C
0169
016E
004A
0175
0178
005A
018A
0084
0054
007F
0042
0195

PAGE 23 09/10/77 SNYDER
00Ay4 SSem 00AS SS2M§
0008 STAT 0038 STD1
00AA STDEVN 0077 STODL
019A STEP2 0198 STEP3
0075 STOL 0074 STOS
01sC STS4 016D STSS
0048 STSL 0171 STSL1
0173 STXL1 0174 8STXLZ
0184 STXLP 017A STXLPI
0181 STXLX1 0182 STXLXe
0188 STXS3 0189 STXS4
018E STXSX 00D1 VINT1
000F we 004C WAITe7
0009 WRAP 006C WT1e17
0198 XIOe 0043 XIOL
0190 XLATE2 0191 XLATE3
0197 XLATE7

0 ERRORS ASSEMBLY COMPLETE

/WEOQOF ,BO

/FINI

VORTEX MIDAS
$82MXx  00Ae SS3M
STD2 0166 STD3
STDS 01FF STEP
STEP4 003A S$TO1
STS1 016A STSe
S$TSe 0025 STS7
STSS 0170 STSS1
STXL3 0179 STXLI
STXLR 0183 STXLR1
STXS 0185 STXS1
STXS85 018B STXS6
vV88eM 00eD VSS3M
WNAITAB 005F WAITFL
WTLIFL O007E WTI1FS
X108 000D XLATE
XLATE4 0194 XLATES

00DE
0167
0199
0168
0168
0172
0058
0178
0180
0186
018C
000E
005E
0021
018F
0196

553MX
STL4
STEP1 .
5T0e
STS83
STS8
STXL
STXLIL
STXLX
§TXxSe
STXSP
Wi
WAITFS
X101
XLATE1L
XLATE®
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