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Abstract

We have developed the Formula Manipulation System for Boolean functions (BALOC-2).
This system is different from existing formula manipulation systems which are intended for
the use of polynomials, rational functions or analytical functions. This system uses many
features of computers in binary operations and so Boolean functions are processed with high
efficiency and speed. The Boolean functions are expressed in the canonical forms of ring sum,
which are uniquely defined for the functions, and stored in memory partitioned into groups of
several words (we call this group the ‘page’).

BALOC-2 system consists of BALOC-2 language, compiler and utility routines for execution.
All of those are based upon FORTRAN and a few bitwise operations for words are imple-

mented by assembler language.
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Fig. 1 Example of description of Boolean functicn.
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FORMAL F,G
BASIC X1, X2, Y1, Y2,Z1.22
F=X1k Y2/ Y14 VZ2/Z1% X2
BSUBST F, V.G
Fig. 2 Example of VSUBST ‘statement.
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Fig. 3 Conversion of Boolean function into
internal representation.
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Fig. 4 Form of Boolean function in storage.
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Fig. 5 Process of operations for Boolean functions
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E-THESNET — VML, BRESKTT 2F <
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SNBERULHEE (Chd ACCHRIRET L) ki
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7 4 (AR EEROH) BALQOC-2 CUMPILED LIST
1000 7 . SOURCE FRUGHAM LIST
1010 CARD NO.  LABEL SOURCE STATEMENI
1
1001 |
1B FORMAL F,FDUAL
o110, & & X PR BASIC X1,X2,X3,X4
1101 K" INPUT(F)
1011 l 4 o NEGATE F,(X1,X2,X3,X4),FDUAL
L] B FDUAL="FLUAL
111 1) 6 b EGUAL F,FDUAL, INDIC
. 7 8 OUTPUT(F,FUUAL)
Fig. 6a Input format 8 IFCINDIC,EQ.1) GO TO 1ny0
L WRITE(6,10i1)
10 160 FORMAT(/1H 19HF IS NUT SELF-DUAL./)
; 11 S10P
]
OBJECT PRUGHAM LIST 22 1060 WRITEC6,200)
CALL EINF( 1) 13 200 FORMAT(/1H ,15HF IS SELF~LUAL./)
CALL ENESC 1, 1,100) b Sioe
CALL ENEG(1au, 2,100) E
CALL ENEG(1nn, $,1v1) . .
cuL_L ENEGC1nu, 4, 2) Fig. 6b BALOC-2 source program list.
CALL ENGTT 2,3,3ui)
CALL ETRF(100.3, 2)
CALL EEUU( 1, 2,INUIC ) .
CAtL EUUT( 1) VARIABLE NAME LIST
CALL EOUTC 2) o o
1F (INDIC.EW.1) GO TU 1nny NAME TYPE EXP.NO, UK 81T POSLTIUN
WhITE(6,200)
100 FORMAT(/1H ,194F IS NOT SELF-DUAL./) F F 1
SToP FDUAL F
1000 WRITEC6,200) x1 b 1
200 FORMAT(/1H ,15HF 1S SELF=DUAL./) xe by 2
S10P x3 “ 3
END x4 B a
Fig. 6c BACOL-2 object program list. Fig. 6d Variable name list.
EXPRESSION NU. 1 NUMBER UF TERMS = 7
1000000 0N ANONNDNNTON00000000O0LUULU
1010009200 NMWMAONNDGOONQEOE00000LUC UV U
10010000 A DNMIARDNYA000000 YUY
211808080 0800800888000 0 0 e Yy
110100000 200000000003 0000000UYD
4012100900000 A AEDTAO00000000 0V Y
111200000000 u N a/uedono0000 00U
EXPRESSION Nu. 2 NUMBEK UF TERMS = H]
1111000060000 0060060000V VVLUY
O S I (O O £ (O 1 O OO VO O 20 (B P O O (O /O VA T 1)
011100000500 00RO A G NG000000U0UULU
101000000640 0066 KS03000000000UULU
111000000 0Ma0 0 e¢d0a 00000000 0UVY
F 1S NOT SELF-DUAL,
Fig. 6e Computed results.
HAShicRkRELD, Wk
5 & R &

C OETIY, BALOC-2 oM HIEE S, A
ok, BFRLLOMNETE. HOifER AN
AN T — VB E T T — VBIERY, Eho
2ODMKEARIT L Ebic, AHSNIBEHME
B HBELERENT, TOKREFY Y bFd L0
SHETHS. ANF—2 L LTHC T — Bl
RATHEALNS.

2122V X134V Z2X3
= x1@11za@x1x4@xzza@xxxzx4@x1x3.r4
Prizezxazs

Fig. 6 it, ANF—20ER, v—R7 0/ 354,

AT TS5 b BIOMNT—EERT

2P r1xsPrzaszidPrix: 3P rir-2:2
=zx122V 023V X2T3V X2Z4
TharTENGONG, T, bEOT RS
O mEmsH EQUAL itk »T, Fx=v 7 &
n, =07 VY FEREMECL Fig. 6 ITRINTH
5,

BlcREN TV B &SI, 7—ABEROHITER
i3, WEEBLIZIZZDEETHH, Lo, Fahsd
BASIC MEMOKOBEKE (30) 2RRAAKETT
JrrENZOT, HEVREPLTVHDOLEBLDIKL
V., ZOHRNEEET S,

<.
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AHATHE, T-rBEREBMEEKTED L TH
HEEEOLOCURERT L LickD, 7— B
OBRXNAL, RELBELFRLETHTES YXF LK
DNTBNI COVATF AR, BRONTERHBX
CEANV—F v IREDATR, HROBKILE YR T
ADS BT ALPAK YR F AICELLTH S,

EERROLEN, D3, FORMAC YAFLEMLT -

W5,

BALOC-2 ¥ % 7 413, RBEROERD» S, BEx
O¥RLEDOIHOEEOESR, EEIHIBOLIHL
25, AREBEOHMEED S THETNEABEZ.
SR B bRMErSINE, AT, HOIOE
ROKE, 4.2 TERR-YDORELLOVTOR
3, BEFLV—F Y ONBERORLE, YR TFoilk
DIEERIRDH 5.

%513, BALOC-2 Xidilic, BfE, 7—B¥
AREFE LCRES 5 AF 4 (BALOC-3) %[
BBHPTHS, COVATLY, EEOUERELL
FORTRAN %LiE L7c R ERE ¥ 2 7 LA ILETNT
T, BALOC-2 TREBRI hEh - 1z, HROE
% BEOHBETOER BIUIhoOMMIRLI
DNTHERINTLS

nH, KvAFLOMRBERIZH - T, BHEK
2RI+ v 4 —D HITAC-5020E ¥ 27 4%
UL L1c DT 2 T I HIEE T 5 (GREE S 4001DB0049).

T—-rBEROBRANE Y R T L 413

Kbhoic, BLETIEEENEOREERELRS
BHEEBCERT S, 1, BEABRLRCHEELD
7o BRFRZOSRICHELET 5.

2EXM

1) FRE, @R BRREE L OBRUT - L EY:
KoVT, Bi-EE¥4H. 50, 6 p 47 (W
42).

2) FM, fHE B B Min Max BBEOH
7 —AEHEREIC X 28, ETFEE¥RERA—
b b YERESEE (B 43-10).

3) FME, BN BT - vERORRLER
o=y utery 77, B4, BEEK, 32

4) FH, B@H: BT - EROBELER
(BALOC-1), WE44, {EF4&K, 886

5) HH, B 7RO RSLEEE (BA-
LOC-2), {44 By aRe, 13

6) M, #@HF: FORTRAN AR LI so S0E
v 2 7 4 (COSMOS-2), MR 45 {EHMLEF LR
£ 101

7) W.G. Brown: The ALPAK system for non-
numerical algebra on a digital computer-I:
polynomials in several variables and truncat-
ed power series with polynomial coefficients,
BSTJ, 42, 5 (1963)

8) J.E. Sammet: An Overall view of FOR-
MAC, IBM Systems Development Div., TR
00.1367 (1965)

9) HM, #K: REREL L3 7 —VERD
BARMEBEE (BALOC-3), 146, {FF¥FEX,
1034,
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