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CALCUI

DECUS Program Library Write-up DECUS NO. 8-607

ABSTRACT
Makes the PDP-8 perform like a printing caleulator, with

addition, subtraction, multiplication, division, and
exponentiation. Prints out subtotals and totals on command.
Recognizes control/C for return to monitor. Utilizes one
of the DEC floating point packages (EAE--if so equipped,
NON-EAE, or 27-BIT), Introductory dialog gives essential
operating instructions.

CORE REQUIREMENTS
THE PROGRAM ITSELF USES LOCS. #-1154. A RUNNING PRQGRAM WILL USE
THIS, PLUS THE CORE AREAS REQUIRED FOR THE PARTICULAR FLOATING
POINT PACKAGE UTILIZED.
STARTING ADDRESS: 00204

LOADING AND STARTING
FOR PAPER TAPE OPERATION, FIRST LOAD THE BINARY TAPE FOR THE
FLOATING POINT PACKAGE TO BE USED, THEN THE BINARY FOR CALCUl.
START AT 9200.

TO BUILD FROM TAPES ON 0S/8 OR PS/8, USE THE FOLLOWING COMMAND
SEQUENCF:

« R .ABSLDR

*SYSTtFEAEFPP (FOR INSTANCE) [CR/LFI]

*PTR: %

«SA SYS CALCUl

IF YOU HAVE THE 0S/8 DECTAPE VERSION, THINGS ARE MUCH SIMPLER?
JUST MOUNT THE DECTAPE ON A CONVENIENT DRIVE AND CALL UP
CALGl1A«35V (THE EAF VERSION)» CALCIBeS5V (THE NON-~FAE VERSION)s, OR
CALC1GC+SV (THE 27-BIT VERSION).

PROGRAM OPERATION

CONDENSED OPERATING INSTRUCTIONS ARE GIVEN IN A DIALOG WHICH
NPENS THE PROGRAM. FOR ANYONE NOT FAMILIAR WITH THE TERM,
ARITHMETIC OPERATORS, FOR THIS PURPOSE, ARE +,=,%,/5s AND *t.
""El4.6 FORMAT'" 1S5 FORTRAN TALK, AND MFANS A NUMRER 14 CHARACTERS
WIDE WITH 6 DIGITS TO THE RIGHT OF THE DECIMAL POINTe. ACTUALLY,
THE FLOATING POINT PACKAGES WILL ACCEPT DECIMAL NUMBERS IN ALMOST
ANY FORM: YOU DON'T REALLY HAVE TO WORRY ABOUT 1IT.

IF YOU SHOULD ATTEMPT A NO-NO, LIKE DIVIDING BY ZERO, OR TRYING
TO EXPONENTIATE A NOWN-POSITIVE NUMBER, AN ~APPROPRIATE ERROR
MESSAGE WILL BE PRINTED, AND THF PROGRAM WILL CLEAR ITSELF.

AT ANY TIME THE PROGRAM IS WAITING FOR INPUT, IT WILL RECOGNIZE
CONTROL/GC AND TRANSFER CONTROL TO @768 FOR RETURN TO THE
MONITOR, IF YOU'VE GOT ONE.




nBA2a
pa21
20622
agne 3
o6a24
ABm25
2aa26
aaB27
@@ 36
@aa 31
@pa 32

1000
2000
36008
LR35
50933
600
poas
aAaG 6
aaaT7
614
1N
@12
2013
ag14
7118
7459
7100
7940
7810
TH29
aa@7
Qnu2q
4426

R929
AN
BABo

*BOan

o339
AAB3
5101614]
f264
2473
221
Agas
aa3a

/CALCUl = VERSION !

/TH!S PROGRAM CAUSES THE PDP-8 TO SIMULATE A PRINTING
/CALCULATOR, CAPABLE OF ADDITIONs, SUBTRACTIOWN.
/MULTIPLICATION, DIVISION, AND EXPONFNTIATION.
/SUBTOTALS AND TOTALS ARF PRODUCED ON COMMAND.

/AN INITIAL DIALOG GIVES FSSENTIAL OPERATING IN=
/STRUCTIONS.

/THIS PROGRAM IS DESIGNED TO UTILIZE ONE OF THE DEC
/FLOATING POINT PACKAGES. THE BINARY FOR THE
/APPROPRIATE FLOATING POINT PACKAGE (FAEs NONEAE, 27-BIT)
/MUST BE LOADED WITH THE BINARY ASSEMBLED FROM

/THIS SOURCE PROGRAM OR RESULTS WILL BE UNPREDICTARLF.

/FPP PSEUDO-INSTRUCTIONS:

FIXMRI FADD=100%
FIXMRI FSUB=2000
FIXMRI FMPY=3000
FIXMRI FDIV=400@0
FIXMRI FGET=5290
FIXMRI FPUT=6000
FEXT=0900
FEXP=00#6
FLOG=00317
FNEG=0310
FIN=6711
FOUT=g@12
FFIX=0013
FLOT=0014
FSMA=T110
FSZA=70 50
FSPA=7108
FSNA= 70 4@
FNOP=7310
FSKP=7020
FPP=JMS I 7
PRINMT=JMS 1 TYPE
CRLF=JMS I CRLFI

TFMP1

TEMPZ,

I ¥

CRLFl, CRLF2
TYPF., TYPFE!
GTOP1l., GTOP
FACH, a4
TEMP, 4]




I

73056
BAA 57
28360

aaaTo

02371
a3 72
@oo13
waa74
28875
28876
23377
221009
3101
23102
201933
D1o4
28185
Bo196

aa1a7

26200
v2281
pa2e2
23203
pa2e4
98295
2@ 6
vaeaT
pE210
g2t
og212
29213
Be214
pB215
26216
6217
28229
ngaz1
maze
79223
2B224
ag225
3226
vaz227
28230
29231
33232
33233
pE234
235
»A236
237
aa240
maal
anea

BB56
8001
1228 )
(515150

2079
5151480

44@7
6320
ool
eo80
7200
1853
1167
7450
5470
44837
5020
PBAY
4426
5430

1563

6046
6332
4671
4672
7300
4407
5311
6920
6823
RO
44217
4543
B314
7501
2245
4343
o000
7200
6m31
5222
6436
3932
1532
1307
7650
5710
1832
6341
5233
6046
1306
7450
5701
1305
7450

GTCHK.,

KM21 5,

START,

GTOPs

%56

16

*x79
7]

FPP
FPUT TEMPI
FIN

FEXT

cLA

TAD 53

TAD KM215
sNA

JMP I GTCHK
FPP

FGET TEMP1
FEXT

CRLF

JMP I GTOPI

-215

TLS

KCC

JMS I INIT
JMS I INITS3
LA CLL
FPP

FGET K&
FPUT TEMPI
FPUT TEMP2
FEXT

PRINT

/SET QUTPUT FORMAT OF
/FLOATING POINT PKG
/TO FEl4.6

/ROUTINE TO INPUT A NIUMRBER
/AND CHECK FOR PROPER TER-
/MINATOR BEFORE PROCEEDING

/SAVE CONTENTS OF FAC
/GET NO. FROM KEYBOARD

/AND CHECK FOR VALID INPUT
/C(53=TERMINATOR

/ASGII FOR CeR.

/UWAS IT A CeR.?

/YES, EXIT TO MAIN PROGC
/NOs> o o o

/RESTORE CONTENTS OF FAC

/AND TRY AGAIN

TEXT “"%#CLEARZ##"

CLA

KSF

JMP .~
KRB

DCA TEMP
TAD TEMP
TAD KM283 .
SNA GCLA
JMP T MON
TAD TEMP
TSF

JMP .-1
TLS

TAD KM252
SNA

JMP I MULTI
TAD WMl
SNA

/GFET OPERATOR

/GTRL/G? .
/YES, BACK TO MONITOR
/NO, GO ON

/ECHO NPERATOR

/H*"?

/YESs 60 TO MULTIPLY SuB
/(=253 OVERALL)

/n_'_n?



pa243
pB244
9245
o246
wa247
aa2 50
pa2 51
032 52
07253
n2 54
pe255
PE256
BE257
w2 60
nr2 61

na2e2 .

20263
pa264
@265
29266
2B267
2279

aG271
w272
28273
2B274
29275
@276
o277
oen3a80
b330 1

an3ne
#3333
B33 4
B335
aA316
20337
2310
29311
ga312
A3313

azana

o431
PraGe
A48 3
aB 4B 4

AA4ns
BB4LB 6
A48 7
MINL 0
@4l
ABHL2
a1 3

5790
1304
T450
5677
1364
7450
5676
1383
7450
5675
1385
7450
5674
1362
7650
5673
5221
guae
Qa7
4543
aopo
5664

Bend
1204
B43a@
1131
1123
paazl
BABS
Y]
gala

7766
T734
7776
7777
7526
7575
7689
2009
BAGH
BRAG

LG7a

an@q
1820
naBa
5430

4070
4407
6323
5024
2023
AaAA
5437

CRLF2,

INIT,
INITS3.,
EXP,
GTOT.,
STOT,
DIVDs
SUBT.,
ADD,
MULTI,

KM12,
KMad4a,
KM2,
KM1i
KMR252,
KM20 3,
MON .,
K7 »

ADDY,

SURBTL,

JVP
TAD
SNA
JMP
TAD
SNA
JYP
TAD
SNA
JMP
TAD
SwA
NP
TAD
SNA
JMP

JMP
%]

i ADD
KM2

I SuUBT
KMe

I NIVD
KM44

I STOT
KMl

I 6TOT
KMi2
CLa -
I EXP
GTOP

PRINT
TEXT " %#"

JMP I CRLF2

INIT!
INIT2

EXPI

GTOTI
STOTIL
DIVD1
SUBTI

ADDI

MULTI!

-12
-4a4
-2
-1
-252
-293
76080
g

4}

5

JMS

FPP

GTCHK

FADD TEMP1
FEXT

JMP

JMS
FPP

I GTOPI

GTCHK

FPUT TEMP.2
FGET TFMPIL
FSIIR TEMPZ2
FEXT

JMP

I GTOP!

/YESs GO TO ADD SUB

7¢-255)

/l'-ll?

/YESs GO TO SUBTRACT ROUTINE
/(~257)

VALV AL 3N

/YES, GO TO DIVIDF ROUTINE

/7 (~323)

ALkt

/YES, NUTPUT SUBTOTAL
7¢-324)

/'lT"?

/YES, OUTPUT TOTAL AND CLFAR
/(=336

/'YT l'?

/YESs FXPONENTIATE

/NO, IGNORF IT AND TRY AGAIN

/GET AND CHECK OPERAND:

/RETURN WITH PREVIQUS C(FAC IN

/TEMPl AND OPERAND IN FAC.

ZEXIT WITH TOTAL IN FAC

JSUBTRAHFND IN TFMPZ



aaar 4
PAALS
Baal 6
oaatt
w420

ppa2i
20422
gB423
a4
@B A25
po4a2é
gaazq

23430
oa431
pAa32
Ma433
o434
o435
22436
aaa3
o449

BB 44l
B a42
aBa4s
BOL44
PBALS
PBANLG
o YV
@0 4 50
PA4S51
PO452
BB453
B a5
AAL5S
oag4as56
BEA5T

A3 460
33461
20462
73463
2464
23468
o466
Aaa67
na4708
BaaTl
go472
03473

{879
4467
3320
1531 030]
5430

4878
4487
6923
5820
4623
336
5430

4870
4487
6023
5320
zaagT
3@23
2036
neog
5438

4427
4543
301

1616
1724
4035
38208
1716
#3516
2411

7124
540
1685
B731

2411

2605
4016
2515
285
2240
1722
43 60
4543
141533
5672
p2e4
O35

MULTIL

DIVD1 .,

EXP1,

ERR1,

JMS GTCHK
¥PP

FMPY TEMPI
FEXT

JMP I GTOPI!

JMS GTCHK
FPP .
FPUT TEMP2
FGET TEMPI
FDIV TEMPZ2
FEXT

JMP I GTOPI

JMS GTCHK
FPP

FPUT TEMP2
FGET TEMPI
FLOG

FMPY TEMP2
FEXP

FEXT

JMP 1 GTOPI

PRINT

TEXT '%2#CANNOT EXPONENTIATE NEGATIVE NUMBER OR #47#"

STARTI1,
TYPEL,

JMP I STARTI
START+4
4]

/TYPE MESSAGE FOLLOWING CALL:
7Y%#" OUTPUTS A CR/LF COMBO




pgaTa
@aaTs
PeAT6
ea4aTT
00 500
0501
20 502
70 503
A% 504
15085
0950 6
0O 5G 7
23510

A3511
73512
#2513
o514
24515
@751 6
pAS1 7
23528
@@ 521
@B 522
77523
pa524
20525
BaS26
aas527
2A530
73531
P53
#3533
@3 534
ABS35
pAs36A

aAs37
nAsad
A3 541
2@ 542
B3 543
B3 544

AB 545
@3 546
pasaq
03 550
23551
P0B552
20553
%554

72408
1273
3014
1414
3832
1932
7912
7912
7012
4311
1432
4311
5277

BaAG
3345
7450
5414
1346
7500
5322
1347
5335
1350
T840
5327
1351

5335
1353
TAA4G
5334
1352
5335
1354
4337
5711

naaa .

6346
6A4]
5341
7200
5737

aBaT7
7740
B340
7775
gelea
2215
7776
AR245

Ae@ad

DFCODF,

PRI,

TTYP,

MASK S,
KM4d ,
K34@,
KM3,
K212,
K215,
KKM2,
Ke45,

PAGE

¢La CMA
T7AD TYPEL
DCA 14
TAD I 14
DCA TEMP
TAD TEMP

RTRs$ RTR: RTR

JMS DEGCODE
TAD TEMP

JMS DECODE
JMP TYPFEl+4

7

AND MASKS5
SNA

JMP I 14

TAD KMA40

SMA

JMP DECQDE+11
TAD K340

JMP PRI

TAD KM3

sza

JMP DECODE+16
TAD K212

JMP PRI

TAD KKM2

SzA :
JMP DECODF+23
TAD K215

JMP PRI

TAD K245

JMS TTYP

JMP I DEGODF

0]

TLS

TSF

JMP . =1
CLA

JMP I TTYP

aa77
-40
341
-3
212
215
-2
245

/NOTE: LOC 14 IS AUTOINDEX

/MASK OFF BITS #-5

/END OF TEXT?

/YES, RETURN

/N0, GCHECK IT OUT

/<437

/NQ

/YES, ADD 340 (337 TO ORIGe)
/JAND PRINT IT

/7 (~-43 DVERALL)

/WAS IT “#v7?

/NO

/YESs GET ASCII FOR LeF.
/AND PRINT IT
/(=45 IN ALL)
/VAS IT "av?
/NO

/YES, GET ASCII
/AND PRINT IT
/ADD 245 TO OTHERS
JAND PRINT

FOR GeRe

R

of




A 6aa
gae6egl
o 602
603
poena
3645
2B 60 6
a3 6ad7
pae6la
pa611
ggel12
aner s
g6l a
23615
gr 616
20617
GB 620
BRe21
o 622
P8 623
gaeza
A3 625
pA626
28627
@@ 630
70631
@@ 632
20633
Ba634
#3635
po 636
a3 637
28640
PH64l
paea2
@643
Ba64s
Aaeas
Gne4a6
2o eaT
a3 650
#3651
a6 652
g3 653
B 654
BA655
pB6e56
B3657
a3 6 64
PA661
2662
37663
27664

aaaa
4427
331

14083
2514
G124
1722
4@320
22117
pr22
gl115
7245
4343
@16
2405
2240
L7033
1435
g122
4740
1123
aga29
2211

1624
B504

5445

430
4427
@516
2405
2240
4353
4543
2y AT
AD4AD
4B 40
5545
43404
4g4a@
L340
4052
46 50
24117
4315
2514
2411
2014
3151
4543
a@40
449
4040
ama3

INITL, @

TEXT

TEXT

PRINT

"CALCULATOR PROGRAM: Z2##AFTER 'CLEAR' IS PRINTED, Z#"

PRINT
"ENTER #+%#

/INITIAL DIALDG

-%#

% (TO MULTIPLY)Z#



M 665
Y3666
ame6T
PAGTA
03671
pp6T2

o3 673

Brarh
PI675
AN676
BH6TT
lcRdnls]
AB 791
@O TG 2
@B T793
20 T84
PB705
aF 73 6
@078 7
2B 710
a7 1
na712
go 713
714
BATLS
716
GaTL7
PBT720
5721
Ag 722
78723
@B 124
#3725
B T26
@0 727
a3 730
@731
#3732
w3733
An 734
BB T35
@A 736
BBT37
AR T4
GnTal
AFT4H2
B3AT43
DyT44
aa 745
AP TH6
aa 747

Au2T
- BRAG
T Sgea
"y 740
g4l
2611
B4ads
5145
4340
Q4 A5
4949
a4m36
4B 59
2417
4gas
30273
1716
#5116
2411
@124
7551
4543
0000
4ua27
440
440
4344
2340
500 6
1722
4023
2532
24117
2401
1451
5440
1722
4543
apa
agan
4040
2444
5076
1722
it ey
1724
B114
5173
4543
{300
5690
1o00

it

, PRINT _
.TEXT “/ (TO DIVIDE)Z# t (TO EXPONENTIATE)Z#"
PRINT :
TEXT " S (FOR SUBTOTAL), OR%# T (FOR TOTALD: Z##"
JMP I INITI
PAGR

€
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1]

~

N ABO
Froml
#lpge
#1003
P1BB4
PLEe6s
MNBo6
IaAGT
Aro1Le
?1o1 1
#1312
721013
F1o1 4
Bl1o15
B131L6
G131 7
g1o20
Fleot
grLoeg
#1923
g1o24
71025
g1e26
B1B27
31830
@1931
#1432
P1G33
@1@34
F1@035
#1336
1337
B1O40
groal
BrLoaz
31043
A@an
hl1oas
B1o46
Br1osq
#1050
#1351
#1952
@1353
10354
21055
g1956
@1357
1.0 60
BlEe6l
31062

nlnn1s]
a427
A122
1124
1915
524
1193
4317
2005
2201
24117
2003
4001
2295
4924
1740
285
4006
1714
1414
1727
3504
4pp2
3145
4300
4427
Blay
2495
A311
1531
taag
1625
1582
B 522
4@t
1644
g561
6456
6 640
2617
2215
g124
5440
gile
Baan
4722
p524
2522
1647
4543

BOBD

INIT2, O
PRINT
TFXT "ARITHMETIC QOPERATORS ARF TO RE FOLLLOWED BYZ#"

PRINT
TEXT "A DECIMAL NUMBER IN El4.6 FORMAT, AND 'RETURN " Z#"



@163
21264
#ee6s
1866
12367
B1a79
71371

M2
21373
BaLoTA
B1B375
2a76
pro77
611688
#1161

grige
#1103
BlL1a4
Bl113g5
h11G6
21107
71119
P11t

m1112
B1113
p11l14
g1115
g1116
ari17
g1120
B1121

priee

anzq
4311
B6ad
Bs22
2217
2249
1116
4pBa S
1624
2231

5440

2022
7523
2344
4722
2502
1725
2447
a@ll
1623
24035
ploa
4¢17
B 640
4722
B 524
2522
1656
4745
4343
0163014]
5620

TEXT

PRINT

"#I1F ERROR IN FNTRY.,

JMP I

INITZ2

10

PRESS

'RUBOUT?

INSTEAD OF

'RETURR

3




%]

71123
Bl1i124

gL125
p1126
@eria7
411 3¢

71131

g1132
¥1133
21134
A1135
#1136
21137

B7575
#7576

211409
@114l
p1142
B1143
B1i4a4a
Ar1as
A1146
at1aT
31150
B1151
71152
71153
#1154
71155

4407
6020
gare
5020
Boaa
5430

4407
6a20
o112
5020
Poao
5737
oeg4a

7575
1140
aa4al

1149
4427
4543
g361

1647
2440
@411

2611

B4aps
apage
3144
6345
4343
anon
5737

STOTL.,

GTOTI1.,

START3.,

FPP .
FPUT TEMPI
FoUT
FGET TEMPI
FEXT
JMP I GTOPI

FPP
FPUT TEMP1
FOUT

FGET TEMPL
FEXT

JMP I START3
START+4

/FRROR TRAPS

#7575

ERR2
FRR1

*START3+1

FRR2,

PRINT

/DIVISION RY @
/ILLFGAL LOG

TEXT Y %#CAN'T DIVIDE BY Ga##"

JMP I START3.
$&8%

11



ADD
ADD]
CRLF
CRLF1
CRLF2
DECODE
DIVD
DI VDI
ERR1
FRR2
FXP
EXP1
FAGO
FADD
FDIV
FEXP
FEXT
FFIX
FGET
FIN
FLOG
FLOT
MPY
NEG
FNOP
FOUT
FPP
FPUT
FSKP
FSMA
FSNA
FSPA
FSUB
FS7.A
GTCHK
GTOP
GTOR1
GTOT
GTOT!
INIT
INITI
INIT2
IMIT3
KKM2
KMl
KM12
K2
263
KM215
KM2 52
K3
KMan
KMaa
2]
K212

A3AG
Gana
4426
G226
264
a5t
aA276
gagi
Ganl
11408
#2173
G439
Aa31
1000
40060
A3 6
2000
A313
1Y71414]
A1l
aaaGT7
aal4
3900
RO
7913
agie
44807
6000
7028
7110
T340
7180
2000
7050
BBTH
pga21
3730
G274
1131
7271
7600
1 AR
gerTe
#5853
3385
A3ge
g304a
2387
araT
#3036
G550
B546
A393
A311
7551

K215
Keas
K340
MASKS
MON
MULTI
MULTII
PRI
PRINT
START
STARTI
STARTS3
STOT
STOT!
SURT
_SURBRTI
TEMP
TFEMP 1
TEMP2
TTYP
TYPF,
TYPEIL

7552
W554
B547
ns4s
#3313
301

Bala
@535
4427
B2aa
Ba2
1137
a2T75
1123
@277
Gua@s5
@932
gacy
pa23
7537
ha27
BaT3

12
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R CALCUl
CALCULATOR PROGRAM:

IME L SAMPLE RUNJ

AFTER °"CLEAR' IS PRINTED,
INTER

(TO MULTIPLY)

(TO DIVIDE)

(TO EXPONENTIATE)
(FOR SUBTOTAL)Ys OR
(FOR TOTAL):

SN+

ARITHMETIC OPERATORS ARE TO BE FOLLLOWED BY
A DECIMAL NUMBER IN El4.6 FORMAT, AND *RETURN'!

IF ERROR IN ENTRY, PRESS 'RUBOUT' INSTEAD OF 'RETURN.'

CLEAR

+1 7775

+o 1772

S +34. 775000

—-27. 902

/2611

%5033

S +17 134300

12.27

S +632.2320080

/B.BB0001 .

Skestesskoforskokokkdkckkk [ FORMAT OVERFLOW~-~NUMBER IS STILL IN ACCUMULATOR
*M.000031 BUT CAN'T BE PRINTED QUT IN THIS FORMAT]
S +632.231003

/800

CAN'T DIVIDE BY &

CLEAR

t3.337 ot
CANMOT EXPONENTIATE NEGATIVFE NMUMBER OR @

CLFAR

13






