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(behavior and
(if ((state Cin 1 and) on)
(state (in 2 and) on)
(then ((state (out 1 and) on))))

Fls RTLNAMRZBY3HFRER. ISR
TEOUBERTHULANLVORBATCERAT 3.

:;: Full-Adder Description

H

{with fa

External Description

(az (ext (in a fa)))
(az (ext (in b fa)))
(az (ext (in ci fa)))
(az (ext (out s fa)))
(az (ext (out co fa)))

Parts Description

(az (PARTS xor x1))
(az (PARTS xor x2))
(az (PARTS and al))
(az (PARTS and a2))
(az (PARTS or ol))

Connection

(az (connect netl (in a fa) (in 1 x1)))
(az (connect net2 (in a fa) {(in 1 al)))
(az (connect net3 (in b fa) (in 2 x1)))
{az (connect net4 (in b fa) (in 2 al)))
(az (connect net5 (in ci fa) (in 2 x2)))
(az (connect neté (in ci fa) (in 1 a2)))
(az (connect net7 (out 1 x1) (in 1 x2)))
{az (connect net8 (out 1 x1) (in 2 a2)))
(az (connect net9 (out 1 al) (in 2 ol)))
(az (connect netl0: (out 1 a2) (in 1 ol)))
(az (connect netll (out 1 x2) (out s fa)))
(az (connect netl2 (out 1 ol) (out co fa)))
) .

Bl 1  full-adder® [E ¥ 52 i& #1

:;: Bnd-Gate Description

:

(with and

External Description

(az (ext (in 1 and)))
(az (ext (in 2 and)))
{az (ext (out 1 and)))

Behaviornal Description

{az ($behavior 1))

(az - (behavior and
(if ((state (in 1 and) on)
(state (in 2 and) on)))
(then ((state (out 1 and) on)))))

(az (behavior and
(if ({state (in 1 and) off)))
(then ((state (out 1 and) off)))))

(az (behavior and
(if ((state (in 2 and) off)))
(then ((state (out 1 and) off)))))
)

B2 AND ¥ — } ©ESEEH

(3)

:;; Adder Description(RT level)

(with adder

: External Description

(az (ext (in a adder)))
(az (ext (in b adder)))
(az (ext (out s adder)))

;: Behaviorn-i Desciption

(az ($behavior))
(az (behavior adder (s := a ++ b))))
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(equal (out s testl) (timesl(plus
(in a testl) (in b test])) (in c testl)))

@ HBarvK-2YIERGCHET S. 2ZTO
AYKR-—2IPE. MES. BLXUREBTS 3,

(plus (in a testl) (in b testl) rool),
(times r001 (in ¢ testl) (Cout s testl))

@ prolog@:ﬂi—‘/ﬁ”ﬁ(lﬁiﬁ?‘%or

‘(asseft (circuit testl)
(struc (plus (in a testl) (in b testl) ro001)
(times r001 (in c testl) (out s testl))

fvar))

~—=(3-1)

C HBLYIEBEAMTIMEMEL R B OH.
BB - YN ABMACHELCRET 35 EL
32ETHB. Thid. HBURERST -5 O¥iE
LELREBARBEANE RSN ZEBEOEE.
BXUHBT - YN - AREFHLAE CHET 3
T, NS EBEOREEOWTRBL R E. BB
FoFN—ADBRE. WhW Bprinitive HEO @
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(assert (struc_(plus %a b ¥s1) (plus (in a

@
test1) (in b testl)'si))) — = — (3 -2)
(assert (struc_(times %¥sl #c #s) (times sl (
©)
inc testl)(out s testl))) —=— (3 —3)
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s=Ca+b)tct@+b)sb——-(3-4)
(a+b)%(b+c) -=—=-(3~-5)

ZE. BEGI1OERILL-LEHEULTWV 3,

EBoE#B&RMEES (a) LRI Barro
wl3l]®DCounterEFATHHET 3,

COEBE. RVFTLIY (MUX1) v 42
ZJYRAYH - (INC1) ., BEAULY XY (RE
Gl1)D3aYyR-2Y I THEBEhTWE., &2
YR -2} Obehaviord. (3-6), (3-7)
, (3-8) RO LSRRV, FTTREBEF - ¥
- AHREBATHhTVLEIBOET %,

. MUX @ out =

if switch then in0 else inl
-—-~-=(3-8)
INC ::out = in+1 -=—=(3-7)
REG : (internal-state contents) — (3 —8)
contents = inl

outl = contents

2%, (internal-state contents) WL YR YD
MEBREEED T .
c;?sAﬂﬁWth@S(b)w%Tﬂﬁﬁ
BrEX 3.
(3-9) K. HE T 3EBEHNIERKBconten
sl BROCEREETZ300THY.
AREERU LS ET3dgBEBOMFRA ZFW‘C&»
%, N ctl inl

switch inG inl

MUX
[LUIV

out

inl

REG
REGL)
Contents

outl

in

INC
(INCD)

out
L

out

B8 (a) CounterEFN

(3-10)

Wi, ANFHEHR->-TEHBLEHERUEER
2H8 (c) WRT.

Input : internal-state ---> contentsl — (3 — 9)

behavior --~> if ctl then inl — (3 -10)
else contentsl + 1,
outl = contentsl

B8 (b)) ®Etradik

;: Circuit Generation

(with GENE1
; ¥¥*- External in or out Definition -#%

(az (EXT (IN CTL GENE1)))
(az (EXT (IN IN1 GENE1)))
(az (EXT (OUT OUTL GENE1)))

: **- Parts Definition -**%

(az (PARTS INC I1020))
(az (PARTS MUX M1021))
(az (PARTS REGISTER R1022))

: *¥- Connect Definition -**

(az (CONNECT OUT-QUT1 (OUT OUT1 R1022) (OUT OUT1 GENE1l)))
(az (CONNECT IN-CTL (IN CTL GENEL) (IN SWITCH M1021)))
(az (CONNECT IN-IN1 (IN IN1 GENE1) (IN INO M1021)))
(az (CONNECT OUT-OUT (OUT OUT I1020) (IN IN1 M1021)))

(az (CONNECT OUT-OUT (OUT OUT M1021) (IN IN1 R1022)))

(az (CONNECT OUT-OUTL (OUT OUT1 R1022) (IN IN I1020)))

:; **- Internal Definition -*¥

{az (INTERNAL-STATE CONTENTS1 (CONTENTS R1022)))
:: **- Behavior Definition -*#*

{az ($behavior))

{az (BEHAVIOR GENE1 (CONTENTSI := IF CTL THEN IN1

ELSE CONTENTS1 ++ 1)))
(az (BEHAVIOR GENELl (OUTL := CONTENTS1)))

e (c) HHEMER

WETIE. NREYE O ERE (behavior)d B
FOMERAMTAFHERDVTHEREY. FET
W5 x oh i EiRid(structure) P3RBT h
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HokwFRF&die. 2hik5 a s hizstructure
P o, FFbehaviorB T 3. T O T hkzbe
haviorR M U CHEBECH X BB~ L 2@BHU.
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feldit @ 5. ,

. ext, connectiBBLYVELETH.
NPRFOALNWE. oV K-V FMOFHEHN :
Boha¥. CORBIVHOAI K2V OB (behavior circuitl (s =a *b +a *c))— (4-1)
FREBCHUTRARELEXBRYEBETC LR LD

(behavior circuitl (s = a * (b +¢))) —- (4-2)
MeEHOBMIFRERERS.

ERSD ||| behay
| structure

or® || behavior®d behavior M5
Wt [T | ;lruclv.:rea)

&

l’:—,-i;;? ) : : Strucure

(with circuitl

H9 BE#OHHEMBE

:; *%- External in or out Definition -**

(az (ext (in a circuitl)))
(az (ext (in b circuitl)))
(az (ext (in ¢ circuitl)))
(az (ext (in s circuitl)))

:: **- Parts Definition -%*

I;J\.Fx @%Oﬁibéﬁk‘ﬁﬂélﬂl 0 (a,) ’ (b) {(az (parts multi mull))

{az (parts multi mul2))
< %;z uﬂ + 3, , (az (parts adder addl))
5; *%- Connect Definition -**
(az (connect in-a (in a circuitl) (in a mull)))

(1 ) 9. ﬁﬁﬁa FLIY X AW it - Tstructure (az (connect in-bl (in b circuitl) (in b mull)))

(az (connect in-b2 (in b circuitl) (in a mul2)))
. . (az (connect in-c (in ¢ circuitl) (in b mul2)))
(a) & Y behavior (a-1)yR*% s 3. ) (az {connect out-sl (out s mull) (in a addl))) -
(az (connect out-s2 (out s mul2) (in b addl)))
(az (connect out-result (out s addl) {out s circuitl)))

(2) (4-1) ReSELAERERLT (4 -
2) AeH{F3. E10 (a) #Hi&Eiik

(3) 20 (4-2) XD>3BETRUVREIEEGM
FkEEHAVCEBELIO (b)) 2H 3%,

;: Structure Optimization

(with STRUCL

;; **- External in or out Definition -**
(az (EXT (IN A STRUC1)))

(az (EXT (IN B STRUC1)))

{(az (EXT (IN C STRUC1)))

(az (EXT (OUT S STRUC1)))

;; %% Parts Definition -**

(az (PARTS ADDER A0995))
(az (PARTS MULTI M0996))

; *%- Connect Definition -**

(az (CONNECT IN-B (IN B STRUC1) (IN A R0995)))
(az (CONNECT IN-C (IN C STRUC1) (IN B A0995)))
(az (CONNECT IN-A (IN A STRUC1) (IN A M0996)))
(az (CONNECT OUT-S (OUT S A0995) (IN B M0996)))
(az (CONNECT OUT-R (OUT R M0996) (OUT S STRUC1)))

:; *%*_ Internal Definition -*¥
;: %%~ Behavior Definition -**

(az ($behavior)) .
(az (BEHAVIOR STRUCL (S := A X { B ++ C })))

M10 (b) HHBHEMER
(€7)
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