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FFEAESIM
EAF-simulator for use with FFTD (DBEC-12-FQEA)

ABSTRACT
This program enables PDP-12 users to run the Fast Fourier
Transform program FFPD without the EAE-option. The time for
transformation will be approx. 6.5 times longer than with
the EAF-option, or 1024 values in 30 seconds.
It consists of a modified version of Digital-8-17-U, Exten-
ded Arithmetic Element Instruktion Set Simulator, and a

patch for changing the EAE-instructions in the FPFTD program.

STORAGE
Occupies following locatior::

165 - 177

200 - 357

1600 —~ 1653

USAGE
Add the binary to the FFTD binary ucing DIAL-MS and the
following commands:

ZERO

AB FFTD,U

AB FFEAESIM,U

SB NAME,U(,L)
Note 1. Do not change the order between FFTD and FFEAESIM.

Note 2, Specifying L mode retains the selfstarting feature.

RESTRICTIONS

None.

DESCRIPTION
The program simulates the following instructions:
MQL 3 DVI 3 MUY 5 SHL ;3 ASR 3 LSR § MUA using sof'tware rou~

tines, a pseudo Mi-register and a pseudo stepcounter.



6. cont, As FFTD uses the LINC-~instruction MUL, the actual
MQ-register is read into the pseudo-MQ at the beginning of
each routine. Likewise, the MQ is slaved to the pseudo-MQ
at the end of each routine.

Furthermore, the datafield is changed to field ¢ when neces-—
sary as the software routines uses indirect adressing.
For information regarding the sofiware routines refer to
Digital-8-17-U,
Brief summary of program operation:

a) The patch changes the EAE-instructions in FFTD to:
JMS I 171 - 177, providing the entry to the different soft-
ware routines.

b) These start with a (effectively) save AC instruction wich
is followed by a JM3 I GET instruction, transferring to

¢c) the MQDFGT routine wich reads MQ into pseudo-MQ and changes
datafield to ¢.

d) Then the actual EAE instructions are performed. These ter—
minates with a JMS I PUT instruction, transferring to

e) the DFMQPT routine wich transfers the pseudo-MQ to the MQ
and restores the datafield.

f) Finally, a JMP I EXIT instruction returns operation to the
FFTD program,



U2 20

6103501 /EAR-SIMULATOK FOR FFTL (DEC=12=-FQLA)
aep2 /ADAPTED FPHOM DIGITAL-8-17-U

N3 /INSTRUCTIONSET:

N4 /MOLs VI MUY SHL: ASKS

PAs /LLSR; M0A; NO MICROPROGRAVMMING!
PHoe6 /USFS FOLLOWING LOCATIONS:

BT /165-177

1o /200=-357

a1l /1600-1653

pp12 /ME-REGISTER 1S SLAVED TO PSEUDO-MQ
013 /FOR USE WITH LINC INSTRUCTION MUL
o4 /7H G HELGESON FOA 202

an1s /571971

2¢16 PMOLE

o017 *165

020 P165 pPERY SUDCMQs £ /BSEUDO-MQ
pr2l 5166 00 SULOSC, v /STEPCOUNTER
anee 2167 1614 GET» DFMQGT

fp23 @179 164k FUT» DFMQPT

P24 #1171 1610 FSCMEL

Bues p172 @271 PSDLEVI

pr2e6 0173 6327 PSDMUY

noeT7 @174 @281 PSLSHL

o030 2175 (233 FSLCASK

0231 P176 0224 PSLLSH

032 0177 1608 FSDMQA

Pe33 *¥200

QN34 pRe6e 0037 37

2035 P2yl  aped FSDSHL, @ /SHL

G036 neee  3r24 DCA PSLCLSRK /SAVE AC
an37 A2e3 4567 J1e 1 GeT

P24 pepa 1601 TAD I PSLCSHL /SHIFT COUNT
0e4gl pees 2201 I5Z FSDSHL /FXIT POINT
R4 7206 000 AND PSDSHL-1 /% FIT COUNTFEK
43 G207 T040 cMa

o044 f21 3166 pCca SubDOSC

ag4as 72l 1165 TAaD sybOMQ /SHIFT COMBINELD
AC 46 pe212  71e4 CLL RAL /AC AND MQ
oaa7 @213 3165 DCA SUDOME /1 BIT LEFT
2058 P14 1224 TAD PSDLSR

51 p21s5 7204 RAL

2ese pelée 3224 DCA PSLLSH

053 @217 2166 1587 SUDOSC

oes54 a2ee 5211 JIP -7 /7M0RE SHIFTING
nassS ¢e21 457¢ Jis 1 PUT

aa56 fa222 1224 TAT PSLLSDH

wasT P23 5601 JYMP [ PSDSHL /EXIT

A6 0 na24a R PSDLShks @ ’ /LSE

@61 fees 3861 LDCA FSDSHL r56VeE AC
P62 p226 4567 JMS T GET

063 a2 1224 TAaD PSDLSR

Po6e4y A3 3233 DCA PSDASR /USE ASR
065 w231 71486 CLL /ROUTINE
AE66 P232 5241 JMP PSDASR+6
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Do67
a7 0
207 1
o072
9a73
BAT 4
PA75

2076
P77
8100
1ol
p102
2103
2104
©135
2106
D107
n11o
w111
grie
2113
o114
@115
pLr16
0117
0120
p12il
2122
"123
P124
@125
126
m27
n130
0131
@132
?#133
0134
A135
2136
2137
0140
2141
2142
2143
0laq
fa14s
pl146
2147
p1s5a
0151
@152
9153
8154
2155
P156
7157
160

N233
a234
0235
2236
0237
#2240
pral

naaz
2243
p244
p245
p246
p247
250
@251
g252
P253
0254
255
p2s56
(257
7260
0261
p262
263
264
0265
0266
Be2e6T7
270
9271
par2
A273
p2T4
0275
276
©0weT7
n30e
P3m1
0302
03¢3
N304
n3A5
n306
2307
a310
©311
312
@313
314
315
7316
2317
0320
g321
p322
2323
p324

0Reo
7100
7510
7020
3201
4567
1633

2233
2200
To4ad
3166
1201
5253
12901
7510
7020
7010
3201
1165
7€10
3165
7100
2166
5258
4579
1201
7510
7020
5633
7763
2000
3201
4567
1671
2271
7141
3233
1201
1233
7630
5671
1270
3224
5317
1201
T004
32¢1
1201
1233
7430
3201
7200
1165
T004
3165
2224
5307
4570

PSDASR,

PSDDVI,

ez

CLL
SPA
CML
DCA
JMS
TAD

18z
AND
cMa
DCAa
TAD
JMP
TAD
SPA
CML
RAR
LCCA
TAD
RAR
DCA
CLL
157
JMP
JMS
TAD
SEA
CML
JMP

PSDSHL
I GET
1 PSLASR

PSDASE
PSDSHL-1

SUDOSC
PSDSHL
L

PSDSHL

PSDSHL
SuDoMe

SUDOMO
SuUDOSC
=12

I PUT
PSDSHL

I PSDASR

7763

{4

CCa
JMS
TAD
157
CLL
ECA
TAD
TAD
SZL
JM P
TAD
DCA
JMP
TAD
1NL
DA
TAD
TAD
SZL
LCca
CLA
TAD
RAL
DCA
157
JMp
JMS

PSDSHL

I GET

I PSDDVI
PSDDVI
CMA IAC
PSDASR
PSDSHL
PSDASR
CLa

I PSDDVI
PSDDVI-1
PSDLSR
et 11
PSDSHL

PSDSHL
PSDSHL
PSDASR

PSILSHL
SuUDOM@

sSUDOM@Q
PSDL SR
=14

I PUT
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/ASR
/SFT LINK=SIGN
/SAVE AC

/SHIFT COUNT

/EXIT POINT
/5 BIT COUNTER

/RESTORE AC

/MORE SHIFTING

/LINK=ACO
/LVI
/SAVE HI DIVID

/LCIVISOR
/EXIT POINT

/72:S COMP DIVIS
/HI ORDER DIVID
/C1V OVERFLOW

/COUNTER



n1él
n162
2163
gi64
7?2165
7166
#1167
D170
#8171
p172
@173
174
2175
7176
o171
p20a
peal
pen2
0263
2204
Q205
P2H6
0207
0210
g2l
0212
@213
prl4
@215
P16
ga17
P22e
221
p222
p223
P224
@ras
pe26
v227
2230
p231
p232
7233
234
0235
72236
0237
g240
pe41
p242
w243
244
3245
2246
0L a7
@250
2251
2252
p253

fn325
326
paa7
D33¢
A331
Ba332
0333
2334
2335
@336
8337
D340
0341
@342
0343
0344
7345
n346
@347
2352
#2351
0352
@353
7354
@359
n356
7357

1600
1661
1602
1603
1604
16015
1606
1607
1610
1611
1612
1613
1614
1615
1616
1617
1620
1621
1622
1623
1624
1625

1626
1627
1630
1631
1632
1633
1634

12091
5671
HoRo
730C
4567
32e1
1270
3224
1727
3233
2327
5350
12e
7420
5346
7100
1233
7010
3261
1165
7010
3165
2224
5341
4570
1201
5727

alalald
3zie
4222
1210
7040
0165
1210
5600
neee
3165
4243
5610
naon
1237
6214
3241
6201
5225
o0y
1222
3214
6141

o905
nzal
B4aTs
7634
162¢
201
poge

PSDMUY,

PSDMQAS

PSDMQL,

DFMQGT,

MQGET>»

TAD PSDSHL
JIP I PSDDVI
O

CLA CLL

JiS I GET
DCA P5DSHL
TAD PSDDEVI-1
DCA PSDLSE
TAD 1 PSDMUY
DCA FSDASR
I57Z pPSDMUY
JUIP o+ 106

TAD FSDSHL
SNL

JMP 43

CLL

TAD PSDASK
HAR

LCA PSDSHL
TAD SUDOMG
RAR

DCA sSUDOM&
152 PSDLSR
JYMP =13

JMS I PUT
TAD PSDSHL
JMP 1 PSDMUY
#1600

[}

BCA PSDMQL
JMS MOGET
TAD PSIxiQL
cMma

AND S5UDOMAQ
TAD pPSDMGL
JMP I PSDMQA
@

DCA SUDOME
JMS MQPUT
JMP I PSDMQL
I

TAD C6221
RDF

pCAa DFPUT
CDF @

JMP e+ 4

9]

TAD MOGET
DCA DFMQGT
LINC

LMODE

QAC

rOL 1

PL7Z 1

JMP 43
BSE 1

0001

FDP

PMODE
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/COUNT EXHAUSTED

/7MUY

/CLFAR PRODUCT
/COUNTER

/OPFRAND
/EXIT POINT

/L0 ORDER PRODs

/HI ORDER PRODe.

/M0eN

/INCLUSIVE OK

/M2 AND
/AC

/MaL

/GET DATA FIELD

/STORE CDF N

/CHANGE TO 0

/GET MQ REG.



0254
0255
0256
2257
p260
261
p262
7263
0264
p265
2266
7267

w270
0271

B2
neT73

@274
7275
@276
@277
308
P301
@302
P303
304
@309
A306
a397
2310
2311
p312
313
7”314
P315
#3316
73117
2320
321
0322
9323
n324
#8325
p326
7327
0339
7331
7332
©333
@334
#2335
2336
@337
A340
N341
2342
P343
Q344
7345

1635
1636
1637
1640
1641
1642
1643
1644
1645
1646
1647

1652
1653

2561

1004

19017

1021

1025

1063

1874

1376

1111

1113

1122

1124

1143

1147

6330

6343

7067

7072

3165
5614
6201
20ve
7402
5246
gaoa
1243
3240
1165
6141

0314
paoe

7229
5648

4576
4571
4573
4574
4574
4571
4576
4574
4576
4574
4576
457 4
4575
4575
45717
4577
4577
4571

4572

Ceapls
DrMQPT,
DFPUTS

MQPUT,

DCA sUDOMQ
JMP I DFMQGT
62011

¢
HLT
JMp
@
TaD MQPUT
bCA DFMQPT
TAD SUDOM@
LINC

LMODE

ROR 14

PDF

PMODE

CLA

JilP 1 DFMGrT

o+ 4

/PATCH FOR FFTL FOR
/2¢Te1971

PMODE.
*561

JMS 1
*10@4
JMS 1
#1617
JMS 1
*¥1021
JMS I
*1825
JMsS T
*1063
JMS I
*1074
JMS I
*10276
JMS I
¥1111
JMS 1
*1113
JMS 1
*1122
Jds I
*1124
J4S 1
*1143
JMS 1
*1147
JMS 1
1152
JMS 1
*6330
JMS 1
*¥6343
JMS 1
*¥7067
JvS 1
*7072
JMS 1

176

171

173

174

174

171

176

174

176

174

176

174

175

175

177

177

177

171

172

USE

/STORE IN SUDOMAQ

/CDF
/RESTORE DF
/HOLLS CLF N

/5UD0OMGE TO MQ

WITH EAESIM

/LSR

/¥ QL

/MUY

/ SHL

/ SHL

/MOL

/L SR

/ SHL

/LSR

/ SHL

/LSE

/ SHL

/ASK

/ASH

/MRA

/MAA

/MQeA

/MQL

/LV1



0346 *TETT
2347 7077 4577 JMS 1 177 7400

NO EHLORS

ce2@1r 1637 SUL0SC (1166
CFMQGT 1614
DFMQCPT 1640
DFPUT 1641
GET 0167
MEGET 1622
MOPUT 1643
PSDASR 6233
PSDLVI 2271
PSECLSR #224
PSDMQRA l6€d
FSDMQOL 1610
PSDMUY @327
PSDSHL p2@1
PUT 2170
sSUDOMR €165






