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3. 

E'FEAE s I rbq 

EAE-simulator fe r  use  with FFTB (DEC-12-FCSA) 

ABSTRACT 

This  program enables  PDP-12 u s e r s  t o  run t h e  Fas t  Four i e r  

Transform program FFTD without t h e  EAE-option. The t ime for 

t ransformat ion  w i l l  be approx. 6.5 t imes longer  than  with 

t h e  EAR-option, o r  1024 values  i n  30 seconds. 

I t  c o n s i s t s  of a modifiec! ve r s ion  of Digital-8-17-U, Exten- 

de2 Ari thmetic  Element I n s t r u k t i o n  Set  Simulator,  and a 

patch for changing t h e  EAE-instructions i n  t h e  F F T D  program. 

STORAGE 

Occupies fo l lowing  loca t ior : : :  

165 - 177 
200 - 357 
1600 - 1653 

4. USAGE 

Add t h e  binary t o  t h e  FETD binary u::ing DIAI;-MS and t h e  

fo l lowing  commands: 

i: E H 0 

AB FFTD,U 
AB FFEAESIM,U 
SB NANE,U( , L )  

Note 1. Do not change t h e  o rde r  between FFTD and FFEAESIM. 
Note 2. Spec i fy ing  L mode r e t a i n s  t h e  s e l f s t a r t i n g  f ea tu re .  

5 d  

None. 

RE STR I CT I O N S  

6 .  DESCRIPTION 
The program s imula tes  t h e  fo l lowing  i n s t r u c t i o n s :  

blQL ; DVI ; NIW ; SIiL ; ASH g LSR ; !?CA usin:; sof tware rou- 

t i n e s ,  a pseudo XQ-register and a pseudo s tepcounter .  



6. cont . A s  FFTD uses  t h e  LINC-instruction NUL, t h e  a c t u a l  

MQ-register i s  read i n t o  t h e  pseudo-MQ a t  t h e  beginning of 
each rou t ine .  Likewise, t h e  MQ i s  s laved  t o  t h e  pseudo-MQ 

a t  t h e  end of each rou t ine .  

Furthermore, t h e  d a t a f i e l d  i s  changed t o  f i e l d  $ when neces- 

s a r y  as t h e  sof tware r o u t i n e s  uses  i n d i r e c t  adress ing .  

For information regard ing  t h e  sof tware  r o u t i n e s  r e f e r  t o  

Digital-8-17-U. 

Br i e f  summary of program operat ion:  

The  patch changes t h e  EAE-instructions i n  FFTD to :  

JMS I 171 - 177, providing t h e  e n t r y  t o  t h e  d i f f e r e n t  s o f t -  

ware rou t ines .  

These start with a ( e f f e c t i v e l y )  save AC i n s t r u c t i o n  wich 

i s  followed by a JMS I GET i n s t r u c t i o n ,  t r a n s f e r r i n g  t o  
t h e  MQDFGT r o u t i n e  wich r eads  MQ i n t o  pseudo-MQ and changes 

d a t a f i e l d  t o  @. 
Then t h e  a c t u a l  EAE i n s t r u c t i o n s  a r e  performed. These t e r -  

minates w i t h  a JMS I PUT i n s t r u c t i o n ,  t r a n s f e r r i n g  t o  

t h e  DFMQPT r o u t i n e  wich t r a n s f e r s  t h e  pseudo-MQ t o  t h e  MQ 

and restores t h e  datafield.  

F ina l ly .  a JNP I EXIT i n s t r u c t i o n  r e t u r n s  ope ra t ion  t o  t h e  

FFTD program. 
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Etvlek? 
P B i? P 
1614 
1640 
16161 
027 1 
0327 
02@ 1 
G233 
0224 
1681;) 

8037 
8 w d;r 8 
3224 
4567 
16G"il 
2201 
c4 2 (.I I.! 
7 P 4 P  
3166 
1165 
7104 
3165 
1224 
7 8G?4 
3224 
2166 
521 1 
45713 
1224 
561-1 1 
P G? c.1 
3 2 @  1 
4567 
1224 
3 2 3 3  
7 1610 
524 1 

/ H  Li FIELtiESON FOA 2 0 2  
/5.7* 1971 

PMODE 
* 165 

SUDOMQ, (5: 

sucosc, d 
GET, CFiYl CG T 
F U T I  DFM G'PT 

FSCIYIQL 
PSCICUI 
F S CM IVY 
PSCSHL 
FSEfiSTi 
PSCL sc  
PSDV Q A  
*2@@ 
37 

CCA k ' S ~ L 5 1 ~  

T A D  I L'SCSHL 
I S Z  FSCSHL 
A N D  PSCSHL-1 
c!q A 
ECP SI.JDOSC 
T A I j  SUD0!4@ 
CLL HAL 
DCA SIJIlOi4Q 
TAC PSDLSH 
n AL 
CCA PSL'LSi?, 
ISZ sucosc 
JMP .-7 
Ji4S I P U T  
T A C  PSCLSP. 
J Y P  I P'SGSHL 

FSCSHL, 0 

JA s I G c r  

P S D L S ~ ~ J  P 
G C A  v s r ; w L  
JMS I ( ;ET 
T Q D  PSDLSR 
DCA PSCASii 
CLL 
JivIP PLLASR+G 
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/FS EU EO-M Q 
/ S T EPCO UN TER 

/ S H I F T  CO!VIEINEC 
/nr; ALQC .vlQ 
/ 1  PIT L E F T  



8867 
@1?7 e 
e07 1 
887 2 
807 3 
0017 4 
BP7 5 
GO7 G 
007 7 
ole0 
w101 
01 €42 
01813 
01 04 
e l  05 
01 c16 
01 87 
81 le, 
! A l l 1  
631 12 
(31 13 
@1 14 
01 15 
01 16 
01 17 
0120 
1312 1 
fll22 
R123 
0124 
P 1 2 5  
0126 
1?127 
@138 
0131 
01 32 
@133 
0134 
01 35 
01 36 
[?137 
01 40 
@141 
01 42 
01 43 
El 44 
B 145 
01/46 
81 47 
el 5Q1 
0151 
el 52 
01 53 
01 54 
01 55 
01 56 
81 57 
01 60 

G1233 
e234 
@235 
@236 
0237 
P240 
024  1 
0242 
8243 
0244  
e245 
8246 
0247 
01250 
(3251 
0252 
0253 
@254 
0255 
B256 
E257 
c126L3 
826 1 
0262 
8263 
n264 
0265 
0266 
0267 
027 91 
027 1 
L327 2 
1?27 3 
D27 4 
027 5 
827 6 
827 7 
@3B@ 
03!31 
0302 
0303 
0384 
@ 3 @ 5  
P 3 V 6  
E! 3 07 
@310 
031 1 
031.2 
8313 
11314 
P315 
8316 
c33 17 
0328 
032 1 
9322 
0323 
0324 

0 0 D 0  
71001 
751n 
7 v128 
3201 
4567 
1633 
2233 
e200 
7 04E 
3166 
12G31 
5253 
12@l 
7530 
7@28 
781F1 
328 1 
1165 
7010 
3165 
7108 
2166 
5250 
457 c3 
12011 
751@ 
702@ 
5633 
7763 
P @ 0 @  
32@l 
4567 
167 1 
227 1 
7 141 
3233 
1201 
1233 
7636 
567 1 
127@ 
3224 
5 3  17 
12e1 
7 @<44 
3263 I 
12u1 
1233 
7 4 3 (‘1 

3281 
72@@ 
1165 
7 004 
3165 
2224 
5307 
457 Q 

__ 
P S D A S H ,  G? 

C L L  
SPA 
CML 
DCA PSUSHL 
JNS I GET 
T A D  I PSCASR 
I S Z  PSDP.SE 
A N D  PSDSHL-1 
CM A 
DCA S U D O S C  
TAD YSESHL 

T A C  P S C S H L  
SPA 
CM L 
EiAR 
CCA P S C S H L  
T A D  SUDOMQ 
HAT! 
CCA SUCOMB 
CLL 
I S Z  S U D O S C  
JMP e - 1 2  
JMS I PUT 
T A U  P S D S H L  
SPA 
ClVI L 
JMP I P S D A S H  
7763 

CCP. PSESHL 
JMS I GET 

I S Z  P S D D V I  
C L L  CXA I A C  
CCA PSCASR 
TAC P S C S H L  
T A D  PSBASH 
SZL CLA 
JMF I PSDDVI 
’TAD P S C D V I  - 1 
DCA P S D L S R  
JMP e + l l  

T A D  P S C S H L  
!2AL 
DCA P S D S H L  
TAD PSDSHL 
‘TAD P S D A S R  
SZL 
CCA PSCSHL 
Ct A 
T A D  SUDOMQ 
RAL 
DCA SUDO!riQ 
I S Z  P S C L S R  
JMP e - 1 4  

JMS I PIJT 

JMP e + 4  

r j S C D U 1 ,  e, 

T A U  I PsrmvI 
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/ A S H  
/SFT L I N K = S I G N  

/ S A V E  A C  

/ S H I F T  C O U N T  
/EXIT  POINT 
/ 5  E I T  C O U N T E R  

/ R E S T O R E  AC 

/NORE S H I F T I N G  

/ L I N K = A C P J  

/ C V I  
/ S A V E  H I  C I V I D  

/E1 V I  S O H  
/ E X I T  P O I N T  

12:s COMP D I V I S  
/ H I  OHDEH D I U I D  

/E1 V O V E h F L O W  

/ CO t!NTEFi 



@ I 6 1  
D152 
La163 
81 64  
e l  65 
0166 
G1167 
(a170 
017 1 
0172 
1’1173 
0174 
E175 
G176 
0177 
F)2d;lO 
V)2u 1 
02D2 
0203 
OB(a4 
02 P 5  
€3286 
132 07 
02 10 
02 1 1 
a212 
13213 
0214 
0215 
0216 
Cl2 17 
€3220 
022 1 
w222 
0223 
02 2 4 
(a225 
0226 
02 27 
0230 
82 3 1 
02 32 
0233 
(a234 
02 3 5 
0236 
82 37 
m 4 e  
C124 1 
024.2 
(42 4 3 
La244 
$32 4 5 
0246 
B% 47 
@25@ 
025 1 
p12 52 
91253 

L3325 1281 
C4326 5671 
8327 G @ @ O  
G33P 7 3 Q C  
@I331 4567 
63332 3201 
@333 127v) 
0334 3224 
a335  1727 
0336 3233 
E5337 2327 
e340 535u 
0341 12141 
rz1352 742vl 
0343 5346 
0344 7100 
0345 1233 
0346 7010 
0347 32141 
0350 1165 
E351 7010 
67352 3165 
0353 2224 
@354 5341 
8355 4578 
11356 1201 
0357 5727 

lhB@ D@C4?CI 
16Ul 321G 
16U2 4222 
1663 121(;1 
16134 7040 
16P5 0165 
16G.16 1210 
16M7 56fnc1 
1610 @ Q E @  
1 6 1 1  3165 
161% 4243 
1613 5610 
1614 U B Q O  
1615 1237 
1616 6214 
1617 3241 
1620 62pll 
1621 5225 
1622 BOflC1 
1623 1222 
1624 3214 
1625 6141 

1626 @OB5 
1627 0241 
1 G 3 M  Gj47F; 
1631 7634 
1632 162F 
1633 (1?@?01 
1634 0002 

t: S DM LJY J 

P S D M Q A J  

F s DPl QL J 

CFPIQGTJ 

tyI GIG ET, 

TAD PSDSHL 
&VIP I PSCDVI 
fi 
CLA CLL 
JMS I GET 
DCA PijESHL 
TAC PSCCVI-1 
E C A  PSDLSR 
TAT; I F‘SDt4UY 
DCA F S D A S H  
ISZ PSIXYLJY 
JiqF + 163 
T P C  PSCSHI, 
SNL 
JMP * + 3  
CLL 
T A D  P S D A S R  
h A R  
i X A  F‘SCSHL 
TAC SUEOiV1Q 
RAi? 
DCA SUCOlllQ 
ISZ PSELSH 
JivfP 0-13 
JNS I PUT 
TP.D PSllSHL 
JMP I PSwvlUY 
*lGp1@ 
@ 
CCA PSD1\!QL 
J Y  S ?i (.IG ICT 
TAC PSDIQL 
Civi A 
AI\ID SUDOIVIQ 
TAC PSDMUL 
.JMP I PSDrYjQA 
I? 
DCA SUDGIUIB 
J N S  MBPI;T 
JMP I PSDIQL 
E 
T A D  C6221 
R D F  
CCA CFPUT 
CDF (3 

JiVIP .+4  
0 
T A D  ivlQGET 
DCA CFMGfGT 
LINC 
LMOEE 
QAC 
I:OL 1 
QL% I 

BSE I 
@(a@ 1 
F D P  
PMODE 

d H P  b + 3  
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/COUiv’d: EXHAUSTED 

/:vi UY 

/ CL F;AI< P R O  CUCT 

/ C 0 UN T E R 

/ O P E R A N  G 
EX I ‘r PO I N T 

/LO ORCER PROD. 

/HI OfiCEN. P R O D .  

/M CA 

/ IlVCLUSI VE; OR 

/ P I  QL 

/GE:T D A T A  F I F L E  

/STORE CEF hl 
/ C H A N G E  TO G) 

/ G E T  N O  REG. 



fl2 54 
142 5 5 
0256 
82 57 
@26@ 
026 1 
a? 62 
@26 3 
0264 
G26 5 
6266 
912 67 
827 0 
027 1 
(327 2 
6327 3 
027 4 
027 5 
GI27 6 
827 7 
B3@0 
030 1 
111,782 
03 0 3 
@3M4 
1;)3GJ5 
w3 (4 6 
w3 L77 
g31P 
831 1 
B312 
0313 
@314 
0315 
QJ316 
4)3 17 
032 0 
032 1 
0322 
032 3 
0324 
032 5 
D326 
B327 
El338 
9133 1 
03 32 
P3 3 3 
03 34 
D335 
0336 
e3 37 
0348 
6934 1 
0342 
(3343 
e3 44 
8345 

1035 
1636 
1637 
164M 
1641 
1642 
16L13 
1644 
1645 
1646 
1647 

16Sp1 
1551 

1658 
1653 

056 1 

1004 

1c117 

1881 

1025 

1 @G3 

11474 

1U76 

1 1 1 1  

1113 

1122 

1124 

1143 

1147 

1152 

63313 

6343 

7 p167 

7072 

3165 
5614 
6201 
U:OM(n 
7 40% 
5246 
ooofi 
1243 
3240 
1165 
6141 

0314 
Mfi02 

72@@ 
564B 

457 6 

457 1 

457 3 

4574 

4574 

457 1 

4576 

4574 

457 6 

457 4 

457 6 

457 4 

457 5 

457 5 

4577 

4577 

4577 

457 1 

4572 

DCA S(JDOM(;! / s w w  I N  SUDOMQ 
JMP I DFtvlQGT 

C62Qla A2@l /CDF 

DFPU'I'a HLT / H O L I = S  CCF N 
I;I.'MQPT> !? / i i u ' r u u E  DF 

MQPLiT> 0 /SLJUOYJC~ Ti) PIQ 

JMP + 4 

T A D  MOPLJT 
DC& D F N Q P T  
TAD SUDOMQ 
L I N C  
LMODE 
HOR 14 
PDP 
PMOCE 

. C L A  
Ji4P I CF'MGrT 

/ P A T C H  FOH F F T G  FOR USE WITH EAESIM 
/207 .1371 

PM 0 CE 
*56 1 
Jiy1S I 176 /LSR 
* 1@@4 
JlYlS I 17 1 /;< QL 
*1@17 
JNS I 1 7 3  / X W  
*1021 
31'1s I 174 /SHL 
* 1025 
JiVIS I 174 /SHL 
*1063 
JMS I 17 1 /14 OL 
*1074 
JMS I 176 / L S R  
* l e 7 6  
JMS I 174 /SHL 
* 1 1 1 1  
JtqS I 176 /LSR 
* 1 1 1 3  
JMS I 174 / SHL 
*1122 
Jt4S I 176 /LSE 
41124 
d4S I 174 /SHL 
* l l 4 3  
JivlS I 175 / A S S  
* 1147 
JMS I 175 / A S R  
*1152 
JMS I 177 /MQA 
*G33@ 
JMS I 177 /NQA 
*6343 
JMS I 177 / M Q A  
*7fl67 
JMS I 171 /M C!L 
*7 B7 2 
JMS I 172 /CVI 
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0346 *7E77 
$3347 7u77 4577 JMS I 177 /.?(!A 

C62!01 1637 
GFMQGT 1614 
DFMCPjT 164U 
LFPUT lGhl 
ti ET I? 167 
!YQG E'l' 1622 
M!?FUT 1643 
PSDASR 4,233 
PSDCVI  0271 
PSCLSH 0284 
PSDNQA 16013 
FSUMOL lGl6 
PSrnUY E1327 
PSDSHL @2@1 
PUT @17@ 
SUDOMB 6165 
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