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A Combinatorial Optimization Using SA-GA that is an Algorithm for Evolutionary Learning on Block Chain

* K. Nanri, Y. Moriyama and K. Nakayama (Saga University)

Abstract—

This paper proposed a genetic algorithm, "SA-GA: Self-Administered Genetic Algorithm" that

individual genes self-manage evolutionary operations. Genetic individuals in SA-GA are executed as a smart
contract on nodes (also called minor) on a blockchain network. Each gene individual is evaluated depending on
its execution result and obtains a virtual currency. The genetic individuals create their children by dividing their
own virtual currencies. Therefore, the gene individuals who have a lot of virtual currencies can create their chil-
dren as well as that who do not have virtual currencies disappear. Experimental results showed that appropriate
solution was obtained by prospering highly evaluated genetic individuals although SA-GA has no central admin-

istrator.

2 SA-GADIZE

Key Words: Genetic Algorithm, Blockchain, Smart Contract
1 [XLHIC
HARROAMEICE T 5 BRERIZIL, FFEDOE
HENNRW. BT, HAREMR ST 5 E D

ML, FOEMBEOBIETFICHED. —JF, (EkoiE
mmiﬁi NOEBR T CORMENNTET D, FH
%, REHED BELZANTIEE (HA AD OERR

%E%bfwé AFHSLTI, %m@@A#mﬁ®¢
SEE D AL TR, ALBMEAALBISIL, HYy
THAOOa— RERESE2 “BfE AT OEBIZmT
T, 7uyv 7 Fo—UHTD 2RV CEBEALRER
)7 L3 U X (SA-GA :  Self-Administered Genetic Al-
gorithm)? #4284 5. SA-GA 1LV, FHEDOLD
REFEDOEANSBELE Al 2, —ka—V2EKo
Kb D FHANCHE LN T S5 THEE EBLT 5.
PERDOMEALRTIETIE, BARRFEM, SR 5EH
TR, ZOHME, BEFICAS TR E R
i 2 @As IR, ERIXELRCH S 2S5
BIEERICR L TREERTEDTHS. L, Z
OFEM B A EERF N FATT D &, ALITEEHEDD
HEECTE 20
BHENNRMERY AT AL LT T By 7 Fo—
VBB, Taw s Fo— N LV ER SIS
Bix, BT —% (W) LR7en, AR 0
R RVERE) RO, A Al ZFEBIT L TEE L
T, 2O EZE, HA ALISHT 5 N8 (—ika—
B RS OFHEIC AW D

*7-, 7 nm y&?mw‘/&:li, TayFz—rF
THEITEND T I T L (Av—har T 7 ) »
»HAH.EOS7av It Frz—rDAw—har T 7 b
1, AR EAEE 2, FEITRICET O SRR E
HE L CHEAT T A 2 Fo. RBFZE T, Zoft:
MAEFIH LT, B Al #Aw—hay 1\37 NS

FAET 5.

B ALIL, ATA T 508 EE %, SATEEEIT O 5
®X?~Fﬂ/h77 i%ofﬁ%%iﬁfé
Tbb, REEEKEL, E%ﬁ BT x¥—|

FUTHFEEELTHHL, ALZERESES. Znb
DA XY, BIRR EOELBAR L —2 3 %
HOEHT 5 GA (B 7LTY L) 2FEHET 5.

2.1 REFEOHE

SA-GA T, FREDOEHEN W2 THIEHEE LR
FRMEDS LR S D REE 2 VT, B Al Z5HE
T5. 72, TuvrsFoa—r I ETEITENIBRE
Tl A ThHIAY— b ar v 77 FEAWT, H
Al ZFATT 5. I, b ar Ba—4THEE
DEA IV T TEITSINTRERIL, Ty s Fo—r
X NU—7 KT D Ea—% (BLF, /—F
L, FEMIE 22 EiTIRRD) Itk —EDOL—L
WCESERBEN T, BBl odEFEENRS. b
2k, BfEALE, EEEOH DA SO E, FE
OEIE IR L7220 B2 S TERBE, B L OMTEER
DEAILTTOTa T T IDETEFEETSH.

22, VAT LIHER

SA-GA ZF1TT 5L AT A%, L F bR ENS.
28, SA-AG ITBWTIE, #EMFELFITTH SA-
GA 77 v N7+ —LDORFHE TRfkE L, / — D
P e, A Al ORGFEHEB IO —WL, 7
RTCHIANTHEDR.

SA-GA Iy h7x—bh:7uy s Fx—r Xy hU
— D)= RERDEHDa L a— X THEREIN,
WAL FREEZFTTH Y 7 h = TICHY T 5. (K48

WEORESS, Bl (v =2 27Y ) LIFZHh DR
WEAEST IS EETEDD. SAAGA T T v N7
F—Al%, Bk ) — R Tl I LN ETEND D
DTHDHIZD, BTD ) — RPRFHEZILDRVRD,
WP TS Z EIXTE RV, 72, BT T SA-GA 7
TR —LOREEELTHILHTERN., &
BT, /— FICkH 28ERHERIITE T, B AL~
OFMECHI RS TE 720,
J—F:SAGA 77 v b7 4 —2%&FfTTHa =
— X2 TChDH. Tav il Fo—2Fy NT—T1F, ) —
RELTEMT2EBDa s Ea— 2 bS5,
INbDarsva—HiE, PCRAY— T4, 75
7 R —v R, BLOENSOMAEHER EEET



HH Inboarta—HE, Ty N7 —Lb%
FETTDHY T MU TNA A =L ENTEY, £
BOAAI T TRy
J—Fi%, B Al OF0 ST AEIATT L, B
ALICHT D EERIERIT TE 2. o, —Ho~7
/7?:~/Ti/wF@$%?4%~k%@$ﬁ
AL TIL /) — REW ) RHUTH —T 5.
J)—ROfEE : 7uy s/ Fe—rD ) —RE LT
BT2arva—2OAETHL. EXRRE, =
VEa— X OMFFEE BT OINERDH L. Tav
F = DREIEL->TIE, /— ]&Lfﬁﬁéﬁé
Z LT, EObN AR EEES (v =) T
X, AELHH. WThoaryta—42%, /—Ré&
LT@%M@E%T%D,&R,/—P&LT@%M
DOHEY RO HITEETHD.
Tyl Fo—rT—FR—=Z D) —Fi2ky
AW E R > THEFEIND T —FRXR—ATHY, Nk
BIRE BFRINS. 70y IV F 2 — 0T —H _X— (T,
ETH)—FTHEEENTWAEZD, V7oA K EE
Ens7ay s Fo—r5—4X=2A05RIE, VT
=20 ) — RIZHETHZ L TAlREE 2D, — A,
Ty I F e T ERN—ANDOEZ AL, EX
AN EE N T g LT AT TETOD )
— N7 r—KRx¥AML, 2CH/—Rkb7 o
VI F =T AR ANDBIN (EEIAL) AL
NNE L2 5., ZONF I~ A =7 & LRI 5.
A= TRETTBEE, 2 TO/—RThT7 V7
YarONENBINEN-7Tay ) Fz—rFT—H~
—ANEHEIND.
B AL: L TIEICBT Dda HERICHEYS L, A
~v—har T FTRBSNZEET 0T A TH
5. 7ayrFo—r ECRIBEEDOEZEET ST
OOUF Ly NT AT N, BEFICHYT ST —
HEbHo, iz, 1ERTFEOBGHEIRE R, B
EEHICH L TCIATIND R RN R R I &
DOELBIA R —Z D7 a 7T A, BIOY, 2R
R, RUHE, BRI EDNRTA—=2EHEH, £0
ERHEIIERETHD. TNOAFEAIOT—XX, 7
D/?%I"—/T"_§/\“—XJ: \—uaﬁéﬂfl/\ uf-
AL, KEITIRRS.
a—¥  BETEOFMETH D, ELHTIEICEB T
HiMliA N L —Z YT 5. (REEEEOEZEET
Bl Ly ST AT e, TuwlFe—r
X MU —J BT BT b DBE R RE/ R o B o —
HAurtbo, a—YOara—Fix, /—RiZhdbh
BIRWR, S —RIiZR->THLRWY, 77, 2—¥%
PFLH AR THEMETRL, 2= T 7V r—
gy, HANNFTa—VF— 0 RAREE AL ITHL
TH—EREZITTHHDRV. B Al b2
P—ERAEZELICESTEE LW EHIKT LSS, K
s Z A ALICEST 5.

2.3. B Al DR

SA-GA (2815 At AL X, TEROELHITFIEICE
Tégm¥®7 K&, BOIZEAT AR
—aroO7Furs I AOmMFEEGTELTHD. Hi
F AT GBS 1, #%F & A KRR 7 & RS

N =7 R D RER DD

F7o, BEELCEEHEERE, BB EFIHT 57
b®?iV/F7ﬁ77F%%% AR R D15 ek
RERC, FARME DX 54) iEx bo. AEALD
T%EE%: Fig. 1 lZ/R 7.

< Behavioral strategy gene >

m Determine the services to be provided to any user
<Survival strategy gene >

Determine the conditions for division and extinction

< Payment of virtual currency >
Virtual I_Execute it§elf by paying a smart contract to manage
currency its execution
< Receipt of virtual currency >

Receive evaluation (compensation) for the service
from any user

Fig. 1: Overview of Autonomous Al in SA-GA
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Table 1: Final recommendation results from
each supplier

Suppiler | Budget Combination of recipients
S1 ¥10,000 R6, R7, R12, R16
S2 ¥20,000 R1, R8, R11, R22, R24, R28
S3 ¥30,000 | R14, R15, R18, R19, R20, R26, R29

Table 2: Details of the final recommendation results for
each supplier

Suppiler [ Total coding line | Total daily wage
S1 518 ¥9,913
S2 1056 ¥19,744
S3 1541 ¥29,784
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Table 3: Comparison of recommendation results between
3-1and 3-2

Recommend name Combination of recipients
R14, R15, R18, R19, R20, R26, R29

R6, R7, R15, R18, R19, R20, R23, R26

Recommend3-1

Recommend3-2




Table 4: Comparison of recommendation results between
3-1 and 3-2

Number of best Al
choices within
1500-2500 unit hours
1541 29784 601
Recommend3-2 1560 29516 334
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