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GMAS-1DMCSP: HE THONG DA TAC TU’ GEN GIAI BAI TOAN
CAT VAT TU MOT CHIEU VOI NHIEU KIiCH THUOC
VAT LIEU THO

PHAN THI HOAI PHUONG, LWONG CHI MAI

1. GIOI THIEU

Bai todn cit vat tu mot chiéu véi nhiéu kich thude vat lidu thd (One-Dimensional Cutting
Stock Problem with Multiple Stock Sizes) 12 bai to4n t6i uu thudc 16p bai todan NP-Hard. Trong
thoi gian gan ddy dd c6 nhidu cong trinh dé cap t6i céc giai phap cho bai todn nay, trong d6 cé
[1, 10, 11, 12, 13, 16, 18]. Do bai toan cé d0 phuc tap tinh toan 16n nén viéc ting tdc d6 tinh
todn cho céc giai phdp mang mot ¥ nghia quan trong khi 4p dung vao thyc té.

Bai bdo nay dé xuit xay dung mot hé thdng da téc tir dé ning cao hiéu qua giai bai todn cit
vat tu v6i nhidu kich thude vat liéu thod trén co s¢ thuat todn GA-CG duogc cong bd trong [1].
Véi hé théng nay, mOt mat cac cdng viéc tinh toan cia thuat toan GA-CG dugc song song hda
va phén chia cho cdc téc tir khic nhau dam nhiém. Diéu d6 cho phép giam thiéu mot cich déng
ké thoi gian thyc hién thuét toan; Mat khéc céc tac tor dugc phan bd trén toan bd cic tai nguyén
tinh todn c6 thé c6 cua mang cuc bd nén tin dung dugc sirc manh tinh toan cia tai nguyén va vi
vay thich hop cho viéc giai cdc bai todn thyc té ¢ kich thude rat 16n.

Hé théng nay duoc thiét ké theo kién tric A-Team trén nén tang JADE (Java Agent
DEvelopment Framework) — mdt phﬁn mém trung gian (middle-ware) nguf”)n mé hd tro cho viée
phat trién céc hé théng da tac tor duoc cai dat hoan toan béng Java va tun thu chat ch€ cac dac
ta cua FIPA (The Foundation of Intelligent Physical Agents). Phén con lai cua bai duoc ciu tric
nhu sau. Muc 2 danh cho viéc phét biéu bai todn cit vat tu mot chidu mé rong (nhiéu loai vat
liéu thd) va trinh bay tém tit cdc két qua Ii thuyét vé mdi lién quan ngit nghia ctia bai toin mé
rong nay véi bai todn cat vat tu mot chiéu kinh dién (mot loai vat tu) 1am co sé dé xuét thuat
todn phén tan giai bai todn cit vat tu mo rong. Thiét ké va cai dat cua hé thdng da tdc tir giai bai
todn cat vat tu mé rong trén nén tang JADE dua trén thudt todn dé xuat trong Muc 2 dugc trinh
bay trong Muc 3. Muc 4 dua ra mot s6 danh gia hé thong trong mdi truong img dung thyc té.
Cubi cing 12 mot sb két luan cia bai béo.

2. BAITOAN CAT VAT TU MQT CHIEU VOI NHIEU KICH THUGC VAT TU VA
THUAT TOAN GIAI

Bai todn cét vat tu mot chidu voi mot loai vat lidu thd (bai todn kinh dién) duge xdc dinh
boi cdc dir liéu sau: (m,L,l=(l,,...,1, ).b=(b,.....b, )), trong d6 L la bé rong clia tam vt li¢u tho,
m 1a s6 dang vat lidu thanh phim duoc cét tir vat lidu tho va ddi véi mdi dang vat liéu thanh
pham j, /;1a bé rong va b, la don hang cho loai vét ligu thanh phdm d6. Bai todn dt ra 1a tim

céch cét sao cho sb lwong tm vat liéu tho st dung 12 it nhat ma van dap img duoc don hang.
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Gilmore va Gomory [14, 15] 1an dau tién dua Ki thuét tao sinh cdt (Column Generation) do
Ford va Fulkerson dé xuat va sau d6 dugc Dantzig va Wolfe hoan thién vao tmg dung trong thuc
té voi viée giai bai toan cét vat tu kinh dién nay. C6 thé tom tat phuong phdp giai bai todn cit vat
tw mot chidu ciia Gilmore va Gomory nhu sau.

Mot phuong dn cit duge biéu dién boi mot vecto ¢dt @’ = (a,,....a,; )€ Z7',j = I,....n & cho

biét sb luong vat tu thanh phélm duoc cit tir tim vat liéu tho. Phuong an cat dugc chép nhén néu
né thoa man diéu kién:

Zm:l,a,, <L. (1)

Giasw x;,j=L..,n 1a s6 1an phuong 4n cit chip nhan duoc duge sir dung trong nghiém.

MO hinh cua Gilmore va Gomory tr¢ thanh:

IDCSF,(m,L,1,b) = minZn:x ;= minx| )
=
Trén mién rang budc:
Za,]xj > b, i=1,...m 3)
x,€Z,,  jelon )

M6 hinh (1)-(4) la bai toan quy hoach nguyén voi 50 luong bién n ting theo ham liy
thira cia m. MO hinh nay c6 suy yéu lién tuc manh véi tinh chit 1am tron nguyén cai bién
(Modified Integer Round-Up Property — MIRUP).

Trén co sé do, Gllmore va Gomory dé xuét cich t1ep can giai bai toan (1)-(4) gom 2
budc: 1/ giai bai toan suy yéu lién tuc cua (1)-(4); 2/ Lam tron s6 nghiém t&i wu cia bai todn suy
yeu lién tuc dé nhan duoc nghi€m cua bai toan (1)-(4).

Dé giéj bai todn suy yéu lién tuc cua (1)-(4) véi sd luong bién n rét INérn, Gilmore va
Gomory d¢ xuat su dl_m‘g ki tl}uét tao sinh c¢dt (Column Generation) trong d6 moi bién chi duoc
sinh ra khiq né thuc su can thiét cho viéc cai thién nghiém tim dqu trudc d6. Sau khi thém vao
cdc bién bo xung (slacks) ta c6 thé dua bai toan (1)-(4) vé dang chuéan:

IDCSP,(m, L,1,b) = min{}x|: Ax=b,xe 7"} 5)

Suy yéu lién tuc cda (5) nhan duoc béng viéc loai bo rang budc nguyén trén cac bién va
duogc goi la bai todn chu (Master Problem - MP) s& c6 dang:
IDCSPY (m, L,1,b) = min{|x|: Ax =b,xe R"}
(6)

Xuét phat, ki thuat tao sinh c6t s€ lam viéc v6i mot tap con cdc cot cua A ~du:(grc goi la
variable pool hodc Restricted Master Problem (RMP). RMP c6 thé dugc khoi tao dé dang, vi du
bdi co so kién thiét ban dau ciia phuong phédp don hinh. Gia st A' 1a céc cdt trong A dugc lya
chon. Khi d6 RMP c6 dang:

IDCSPY (m, L,1,b) = min{|x|: A'x =b,xe R'}. (7)
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Nhan xét rang gid suy giam ctia mot bién ng véi phuong dn cit chip nhan dugc a trong
(7) dugc xdc dinh boi cong thirc 1—ua, véi ue R 1a cic gia tri bién d6i ngdu t6i wu cua (7).
Do véay nghiém t61 wu cta bai todn xdc dinh gid (Pricing Problem):

max{ua cal<L,ae Zi"} 8)

s& lan lugt dugc thém vao RMP néu néu gid trj t0i wu cta (8) 16n hon 1. Néu (8) khong c6
nghi€ém t6i wu nhu vay thi nghiém t6i vu cua bai toan RMP (7) chinh 1a nghi€ém t6i uu cua bai
toan MP (6).

Sau khi da giai dugc bai toan lDCSPGLP (m,L,1,b) , bude tiép theo trong cach tiép can clua
Gilmore va Gomory la viéc thuc hién thu tuc lan tron s6 dé nhan duogc nghiém nguyén cho bai
todn 1DCSP,(m, L,1,b). Nhiéu tic gia da dua ra cic heuristics khac nhau dé giai quyét van dé
nay. Mot sé thi tuc ¢6 thé tra ctru trong [10, 17].

Vi€c mo rong bai toan cit vat tw mot chidu kinh dién trong trudng hop c6 nhiéu kich thudc
vat liu thd da dugc mot s tac gia dé cap dén [1, 10, 11, 12, 13,16, 18]. Céc tdc gia déu théng

nhét rang viéc xay dung gidi thuat heuristic cho bai toan la can thiét vi cic cich tlep can chinh
x4c l1a khong pht hop trong trurdong hop nay.

Sau day chung ta s€ trinh bay tom tat mot dé xuat lai ghép giira thuat todn gen véi phuong
phép cua Gilmore va Gomory dé giai 16p bai todn cit vat tw mot chiéu voi nhiéu kich thudc vat
liéu tho da duoc cong bd trong [1].

Bai todn cét vat tu mot chiéu véi nhidu kich thude vat lidu thd (One-Dimensional Cutting
Stock Problem with Multiple Stock Sizes — 1DMCSP) 1a mé rong ty nhi€n cia bai todn 1DCSP
trong d6 céc tim vat lidu thd c6 thé c6 kich thude khac nhau. Bai todn 1DMCSP c6 thé dugc dic
trung bang céc dir lidu sau:

(mM,1=(,.....l ) b=b.....b ) L=(L,...L, ).c=(crc,)) )

m

trong d6 m, [ va b mang ¥ nghia nhu trong bai toan 1DCSP; M 14 s cdc loai vat liéu thd s& dugc
st dung va tham s6 L trong 1DCSP dugc thay thé boi vecto L = (Ll,...,LM ), voi L, la bé rong
va ¢, la gia cua vat liéu tho thr i, i = /,...,M. Trong bai nay ta gia thiét rang gi4 cua vt liéu thd
ti 1€ thuan voi bé rong cua vat li¢u.

M0 hinh cuia bai todn trén (Machine Balance Model) dugc Gilmore va Gomory xay dung
trong [15]. M hinh ¢6 thé dugc phat biéu nhu sau:

Pit m'=m+M . Mot vecto a =(a,,...,a,,)€ Z" 1a biéu didn ciia mot phuong 4n cit

néu

m

Zliaigi l Aivm i +m_ (10)
1 i=1 i=1

Cac thanh phﬁn a;, i=1,...,m, xac dinh cé bao nhiéu vat tu thanh phém loai i dugc cit.
Thanh phan a,,, s&bang 1 néu loai vat ligu thd thir k dugc sir dung con cdc thanh phan a
v6i i€ {l,....M }\ k bing 0.

i+m

Gia st q,, i=1,...,n, la tat cd cdc phuong 4n cdt va mdi thanh phan x; cua vecto

X = (xl,...,x”) 1a s6 1an str dung phuong 4n cat a, . Nhan xét rang n c6 thé rat 1on. Ta xdy dyung
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mot vecto n chiéu ¢' tir ¢ theo cch sau. Néu phuong an cit a, dugc thyc hién trén tAm thép loai

k thi ¢, =c,, i=l,...nvak=1,..,M. Khi d6 ta c6 mo hinh:

1DMCSP(m,M ,1,b,L,c)=minc'x (11)
Trén mién rang budc:
Zaijxi >b,, j=1,...m (12)
i=1
m M
218, Y LGy (13)
j=1 j=1
M
2 igem =1 (14)
j=1
xeZ! (15)
aecZ" i=1,...n (16)

Tur céc phat biéu (1)-(4) va (11)-(16) ta ¢6 mdi lién hé gitra hai bai todn nhu sau:

Pinh Ii 1. [1] 1DMCSP(m,M,1,b,L,c) <1DCSP,(m,L,,1,b) véi moi ke{l,...,M}. Noi
cdch khdc, bai todn cdt vat tu véi nhiéu kich thude vét lidu thé sé tét hon viéc cdt chi trén mét
loai vat liéu.
_binh 1i 1 khing dinh ¥ nghia cta viéc xdy dung cdc giai phdp cho bai todn cit vat tu véi
nhiéu kich thudc vt liéu tho.
Gia str x* 12 nghiém t6i wru cua (11)-(16). Ta ky hiéu:

- Q(k), k=1,...,M, 1a tip tat ca cdc phuong 4n cit trén vat lidu thd thir k duge sir dung
trong (11)-(16) twong Gng x* ;

- x*/Q(k) 1a thu hep cua x* trén Q(k);

- b* 1a vecto vét tu thanh phdm nhén duoc tir (11)-(16) véi viéc sir dung s6 1an cit theo
céc phwong 4n cit trong Q(k) dugc xéc dinh bang cdc thanh phan twong tmg cta x */ Q(k).

Pinh Ii 2. [1] Néu x* la nghiém t6i wu cua bai toin 1DMCSP(m,M ,1,b,L,c) (11)-(16) thi
x*/Qk) la nghiém t6i wu cua bai toan 1DCSP,(m, L, ,1,b*) (1)-(4),k = 1,...,M.

~ Trén co s0 cua Dinh Ii 2, ching ta c6 thé md hinh héa bai todn 1DMCSP duéi dang phat
bi€u mai nhu sau.

M
IDMCSP(m,M ,1,b, L,c) = min > 1DCSP, (m,L,,1,b")c, . 17

k=1
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Trén mién rang budc:
M
Db 2b (18)
k=1
bt ez (19)

Pinh li 3. [1] Nghiém 16i wu ciia bai todn (17) - (19) sé xdc dinh trén tdp cdc vecto b*  théa

M

man Zbk =b. Tdp cdc vecto b* nhw vdy dwoc goi la phan hoach ciia b. Néi cdch khdc
k=1

nghiém 16i wu ciia (17) - (19) dwoc xdc dinh trén tdp cdc phdn hogch cua vecto b.

Céc dinh 1i 2, 3 va phat biéu méi cua bai todn /DMCSP trong (17) - (19) goi cho chiing ta y
tuong phan ra bai toan /DMCSP thanh cdc bai todn co so 1a bai toan 1DCSF, (m,Lk,l,bk) dé
¢6 thé dp dung dwgc phuong phdp giai sir dung ki thuét tao sinh cot ciia Gilmore va Gomory.
Céc nghiém toi uvu cua ting bai toan co s¢ s€ duoc két hop lai dé tao nén nghiém chap nhan
duogc cua bai todn IDMCSP. Viéc tim nghi€m toi wu cho bai todin 1DMCSP s€ do thudt toan gen
dam nhiém vd&i khong gian tim kiém la tap cic phan hoach cia vecto don hang.

Sau day chiing ta s& 1an luot hinh thirc héa ¥ tudng do6 trén ngdn nglr cua thudt toan gen va
ki thuat tao sinh cOt.

Biéu dién bai toan. Ching ta st dung nhién séc thé ¢ ciu tric (bl,...,bM ), bt e z! dé biéu
dién céc c4 thé (cac diém) trong khong gian tim kiém. Mdi quan thé 1a mot tip bao gdm mot sd
¢0 dinh céc c4 thé.

D¢ do thich nghi. Véi mdi cé thé s= (bl,...,bM) ta xac dinh muc do thich nghi ctia ca

thé, £ (s), bang cong thirc sau:

Fs)=— ! 20)

D IDCSP,(m, L, ,1,b")c,

k=1
oA g e o o i1 g M) s 1l 2M ) 1 4 s R 1A LS L 1N A oA
Todn tir hon phoi. Gia st s, = (bl,...,b1 ) va s, = (bz,...,b2 ) la 2 cd thé bat ki, £ 1a mot so

duoc Iva chon ngéu nhién, 1 <k <m. Tu hai cd the trén ta tao ra hai hau du¢ s,va s,vdi cic

vecto cOt tuong ung cua ching dugc xac dinh nhu sau:
bllil=b/lili=1...k=1;  b[i]]=blili=k,...m; j=1...M (1)
bilil=bilili=1....k=1;  bili]=b/li}i=k....om; j=1...M (22)

Todn tir djt bién. Chon ngan nhién mot bo 3 cic s6 nguyén (p,q.r), 1< p,g<M va
1< r<m, véi xé4c suat:

=1
Po= Y 3)

Todn tir dot bién tac dong 1én cd thé s = (b',....b" ) dé tao nén ca thé s, = (b!,....b" ) voi

bd (p,q,r) da chon nhu sau:
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bi=b" khi izp&i#q i=1,...M (24)

b’ [jl=p[j]. bilj]=07[] khij=1,...mvaj=r (25)
b'[r]=b7[r]-1, bf[r]=b'[r]+1 néub’[r]>0 (26)
b’ lrl=b"1r] . bf[r]=0[r] néu b"[r]=0 27)
Todn tir chon lgc. Toan tir chon loc dugce xac dinh theo luét ti 1€ thuan véi mirc d§  thich nghi:
f(s)

D, = m (28)

s€G
trong d6 s 12 cd thé va G 1a quan thé dang xem xét c6 chira s.
Pinh li 4. [1] Gid su hai cd thé cha-me la cdc phadn hoach cua cing mot vecto. Khi do cdc todn

fir hén phéi va todn tir dot bién xdc dinh nhw trén sé bao dam cdc hdu dué ciing la nhitng phan
hoach cua vecto do.

Dua trén cac Dinh i 1,2,3,4 ching ta c6 thé xdy dung thuat toan lai ghép nhu sau:
Thuit toan GA-CG
Input: m, M, L, L, b, ¢

Output: Nghiém t6i wu cia bai todn 1DMCSP(m,M ,l,b,L,c) va cic phuong én ct
tuong ng vai nghiém t6i wu d6
Step 0. Khoi tao quan thé gon K cd thé G, = {slo,..., Sy } Viéc khéi tao nay c6 thé thuc hién

dé dang bang viéc tao ra K phan hoach khac nhau cua b, moi phan hoach s& twong ng véi mot
doi tugng cua quan thé. Cac cd thé dugc bicu dien nhu sau:

M
s = (b0, ) B2zl B =b, i=1,...K
Jj=1

Step 1. Giai cdc bai toan 1DCSP,(m, L, ,1,b},) bang phwong phép tao sinh cot , i=1,...,K,
k=1,...,M, t1a thtr ty budc lap (thi ty cia quan thé). Tinh mirc d6 thich nghi f(s;) cho timg cd
thé caa G, theo (20).

Step 2. Lya chon cidc cha-me trong G, theo mutc d¢ thich nghi dé ghép cap theo todn tir
hon phéi (21)-(22) dé tao nén tap cdc hau thé G, véi K, phan tir

Step 3. Tic dong todn tir dot bién (24)-(27) vio G, U G, dé nhan duge G, .
Step 4. Thyc hién tinh todn giéng nhu trong Step1 cho céc c4 thé cua G," .

Step 5. Ap dung todn tir chon loc (28) 1én G, U Gt" dé chon ra K c4 thé ¢6 mirc do thich

nghi 16n nhit tao quan thé méi G, .
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Step 6. Neu diéu kién dimg chua thoa 'man quay lai Step 2. Ngugc lai thuat todn dung va
cho nghiém t6i ru cling tap cac phuong 4n cit tuwong ung voi nghiém t6i uu.

Pinh li 5. [1] Thudt todn GA-CG dat du’ac‘ nghiém 16i uu toan cuc trong khoang thoi gian hitu
han voi xdc suat 1 khong phu thudc vao quan thé khoi dau.

Céc két qua Ii thuyét trong muc nay s& dwoc diing 1am co sO cho viée xdy dung h¢ théng da
tac tr vaoi tén goi GMAS-1DMCSP dugc trinh bay trong muc ti€p theo.

3. HE THONG GMAS-1DMCSP

Cic Dinh 1i 2 va 3 phan 4nh mbi quan hé ngit nghia giita bai todn
IDMCSP(m,M ,l,b,L,c) va bai todn 1DCSP,(m,L,,1,b*). Viéc giai bai todn
1DMCSP(m,M ,l,b,L,c) theo thuit todin GA-CG chinh la viéc dp dung thuit todn gen trén
khong gian tim kiém dugc tao thanh tr cdc t6 hop nghiém cia cdc bai todn

M
IDCSPF, (m,Lk,l,bk) voi cdc b* thoa man rang budc Zbk =b . Tlr quan sit nay, chiing ta c6

k=1
thé xdy dung mot hé thong da tic tr theo md hinh A-Team dé giai bai todn
1DMCSP(m,M ,l,b,L,c) v6i hai ki€u tdc tir chinh. Kiéu tdc tir dau tién thuc hién thuat todn
GA-CG va doéng vai trdo khdéi tao, quan 1i, Iga chon nghi€ém cua bai todn
1DMCSP(m,M ,l,b,L,c) trén co s& nghiém cua cdc bai toan thanh phan
IDCSP,(m,L,,l,b"). Kiéu tic tir tht hai nhan nhi¢m vy gidi bai toan 1DCSP,(m,L,,l,b")
bang ki thuat tao sinh cot. Ngoai ra hé thdng ciing bao gdm mét sb tc tir ddc biét cung cip céc
dinh vy khdc nhu quan 1i tai nguyén, quan Ii va bdo cdo cong viéc... Céc tdc tir hoat dong phan
tan, song song, khong dong bd va cé the di trd mot céch linh hoat phy thudc vao tai nguyen duogc
cap phét. He thong duoc cai dat trén nén tang JADE — mét phan mém nguon mé hd tro thiét ké
va khai thac cdc hé thong da tac tir thanh cong nhat cho téi nay. Sau dau s€ 1a mo ta tom tat thiet
ké cia hé thong.

3.1. Kién tric A-Team

Talukdar va cong su da dé xuit mot kién tric co so cho phép xay dung céc hé théng trong
d6 mét nhom cdc téc tw ty tri hoat dong mot cach song song, khong ddng bo trong khudn kho
cong tic vdi nhau dé gidi céc ba1 todn toi wru voi tén 20i A- -Teams (Asynchronous Teams) [8, 9].
Trong kién tric co s& niy, mdi tic tir s& dam trach mot sd ki ning nao d6 trong viéc giai quyét
bai todn toan cuc va hoat dong hoan toan doc lap vai cac tac tir khac. MBbi tic tir tu lya chon
nghiém tur quén thé nghiém dugc Iuu trlir trong b nhé chung, thuc hién mdt s6 thao tdc theo ki
nang riéng cia minh trén nghi¢m da chon va tra lai Kkét qua dat dugc vao bd nhd chung. Su phéi
hop gitra cdc tic tir duge thuc hién thong qua viée chia sé cdc nghiém trong bd nhé chung. Quan
thé nghiém duogc kiém sodt bai mot s téc tir chuyén trach (Destroyer agents) c6 nhi€ém vu danh
gid nghiém theo mot s tiéu chuin nao d6 va ddng thoi loai bo nhitng nghiém khoéng mong
muén. Céch td chirc nhu vdy cho phép céc téc tir dugc lién két 1ong 1éo c6 thé tham gia hodc roi
b6 hé théng mot cdch mém déo, c6 thé khu trd phan tdn mot cach ty do trén cdc tai nguyén tinh
todn va khong can trao ddi thong tin truc tiép voi cic tic tir khac. DE xudt nay t6 ra phit hop voi
nhiéu tmg dung phirc tap trong thyc té. Kién tric dién hinh ctiia A-Team dugc cho trong hinh 1.
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Hinh 1. Kién tric ctia A-Team

3.2. Nén ting JADE

JADE la mot framework phan mém khd phd bién véi cdc tién ich ding dé phat trién cdc hé
thong da tdc to thong minh va duoc sir dung rong rdi nhu mot cong cu hd tro cic hoat dong
nghién ctu cling nhu phét trién ung dung thuc té [23]. San pham nay dugc xay dung dya hoan
toan vao cdc dic ta ciia FIPA vi vdy ban than JADE thudng dugc dong nhat véi cdc dic ta nay.

Cic mg dung xdy dung trén JADE dugc to chic nhu mdt tdp hop cdc thanh phéin
(components) thugc hai loai :

- Céc tac tu - day la cac phan to ngang hang c6 tinh ty tri va truyen thong véi nhau bang
céch chuyén thong diép khong dong bo

- Cac dinh vu (sgrvu;es) —1a cdc thanh ph?m khong tu trﬂj c6 thé chay trén mot hoac nhiéu
node mang theo co ché phdi hop va viéc van hanh chiing c6 thé dugc kich hoat bai céc tac tur.

Multi-agent Application

© 066 660 © ©
gaE [/ A [ V1] ] \

Container Container Container Container Container

| | |

Java \ |
JEE JSE JMECDC|  |JME CLDC

| [

K

Hinh 2. Kién tric ciia mot hé da tic tir JADE
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JADE bao gom cdc thu vién (Java classes) hd tro cho viée thiét ké, cai dit céc tdc tir va mot
mdi truong thyc thi cung cap cac dich vu co ban duogc kich hoat trude khi cac tac tir hoat dong.
Mdi ban thyc thi ctia JADE duoc goi 1a container - noi khu tri cua céc tac tr. Tap tat ca céc
containers tao thanh mot nén tang (platform) va cung cap mot tang thuan nhit che di su phtc tap
va da dang cua céic tang duéi (phan cung, hé didu hanh, kiéu mang luédi, JVM) khi thiét ké, cai
dat va khai théc céc tdc tir. Piéu nay gitp viéc phat trién ing dung tic tir tré nén thuén loi va ty
nhién hon. Hinh 2 thé hién kién tric ciia mot hé thong da tac tu xay dung trén JADE va dugc
trién khai trén tap céc node tinh toan khong thuan nhat.

Moi tac tir xay dung trén JADE duoc nhan biét boi mot dinh danh (identifier - ID) duy nhét
va cung cp mot tap cdc dich vu. Céc téc tr c6 thé dang ky va sira ddi dich vu ctia minh hodc tim
kiém téc tir cung cap cac dich vu mong muén. Chiing c6 thé tu kiém soat vong doi ctia ban than
va dic biét c6 thé trao ddi thong tin vi céc téc tir khic.

Ciéc téc tir truyén thong tin bang viéc trao ddi thong di¢p — md hinh dugce stir dung mot cich
rong rai _trong mO hinh héa tuong tdc phén tan c6 lién ket long 1éo gitta céc thuc thé khong thuan
nhit. Dé thyc hién viéc truyén thong, mdi téc tir chi can gui thong diép toi dinh danh cia tac tu
nhan. Viéc truyen thong theo dinh danh nhu vay tao ra nhiéu loi ich. Tht nhat né khong doi héi
moéi lién hé tham chiéu t6i dbi tuong dich (Destination object reference) va khong cé sy phu
thudc thoi gian gitra bén giri va bén nhan. Bén giri va bén nhéan c6 thé xudt hién tai nhitng thoi
diém khac nhau. Bén nhan tham chi c¢6 thé chwa ton tai hodc khong dugc biét béi bén giri va bén
giri ¢6 thé ding tinh chit nao d6 ma bén nhan phai théa man dé xdc dinh dich dén cua thong
diép. Thir hai, do cdc téc tir xdc dinh cdc tdc tir khac bang tén nén moi thay ddi cic tham chiéu
t6i ddi twong (object reference) trong thoi diém thyc thi 1a hoan toan trong sudt ddi véi ting
dung.

Céu triic thong diép trong JADE hoan toan tuan thu ngdn ngit truyén thong tic tir
ACL (Agent Communication Language) do FIPA dinh nghia. Thong di¢p bao gdm cic truong
(fields) dé hd tro cic tuong tdc phuc tap cling nhu da hoi thoai song song (multiple parallel
conversations). JADE ciing hd trg viéc chuyen doi tu dong céac thong diép sang cdc dinh dang
khac nhu XML, RDF, Java Object va nguoc lai nham phit hop véi nhimg yéu cau xtr Ii ndi dung
khac nhau.

3.3. M6 ta tém tit hé thong GMAS-1DMCSP

GMAS-1DMCSP 1a h¢ théng da tac tr cai dat thuat toan GA-CG dugc trinh bay trong muc
2 dé giai quyét cdc bai toan cat vat tu mot chiéu véi kién tric A-Team trén nén JADE. H¢E thong
¢6 cdc dac trung sau day :

- Hé thdng c6 thé giai quyét nhidu bai todn cit vat tir khic nhau tai cing mot thoi diém

- Qud trinh giai tng bai todn ¢ thé dugc thyc hién trén nhidu mdy tinh. Nguoi ding c6

the tu do két ndi hoac loai bé mot mdy tinh bat ki khdi hé thong. Trong truong hop nay hé thong
tu thich nghi véi nhiing thay d6i bang viéc chi thi cho céc tac tr dang 1am viéc trong hé thong di
trd t&i noi cho phép.

- Hé thdng thuc hién viéc giai céc bai toan theo mé (batch mode). Cac bai todn mdi s€
duoc luu trit va giai quyet khi h¢ thong c6 du tai nguyén cho phép thuc hién gidi bai todn.

. VI?C tuong tac gitta nguodi dung véi hé thong trong qud trinh giai bai todn dugc thé hién
bang biéu do trong hinh 3.
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Hinh 3. Biéu 6 twong téc giita nguoi ding va hé théng GMAS-1DMCSP

Chtc ning chinh cia hé théng GMAS-1DMCSP 1a t6 chtc va thyc hién viée tim kiém
nghiém cho bai todn cat vat tu mot chiéu voi nhicu kich thude vat li€u tho véi cdc bude nhu sau:

Dbi véi timg bai todn cu thé

- Tao sinh quﬁn thé nghiém khoi dau va luu ching trong by nhd chung (commom
memory)

- Cai thién chét luong quan thé nghiém bang cic tic tir ¢6 nhiém vu giai cdc bai todn
IDMCSP(m,M ,1,b,L,c), 1DCSF, (m,Lk,l,bk) va luu trir quan thé nghiém da dugc cai thién
vao by nhd chung. Qua trinh cai thién chét lugng nay 1dp lai cho tdi khi diéu kién dung duoc
thoa man.

Trong hé théng, viée luu trir thong tin trong bo nhd chung dugc td chire nhu sau. M&i bai
toan IDMCSP cu thé dwoc xdc dinh boi mot dinh danh duy nhat do nguoi dung dat ra va duogc
cép phat mot viing nhé trong bd nhé chung ¢6 cAu tric gdm 3 mién.

Mién dau tién, Par, chtra cac tham $6 dac trung cia bai toan: m, M, [, b, L, c .

Mién thtr hai, Feasible Solution — FS, chira quan thé nghiém cha”ip nhan dugc gdbm K
nghiém (K phéan hoach nao dé cta vecto b, v6i K 1a kich thudc quan thé nghlen trong GA CG)
ctia bai toan 1DMCSP(m,M ,1,b,L,c). M&i nghiém chap nhan dugc ¢6 cau triic bao gdm mot

bién trang thai nghiém, mdt phan hoach cua vecto ké hoach b, mot vecto trang thai cta cdc bai
toan 1DCSF;(m, L,,l,b") tuong ing véi timg 16p ciia phan hoach, cdc vecto nghiém t6i wu x
Vi cdc ma trin phuong 4n cit twong tmg cla timg bai toan 1DCSP,(m, Lk,l,bk). Mai bién
trang thai c6 thé nhan 3 gid tri: chua dugce xt 1i (Np), dang xu 1 (P) va hoan thanh (F) twong ting
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v6i viée bai todn chua dugce xem xét, bai todn dang duge xur Ii va bai todn da duoc giai quyét
xong. Ban dau tat ca céc bién trang théi déu nhén gia tri Np. Cac bién trang thai c6 moi quan hé
phéan cap Bién trang thdi & muc trén s€ ¢6 gid tri Np néu tit ca céc bién trang thai 6 muc dudi
déu c6 gid tri Np; c6 gid tri P néu it nhit mot bién trang tha1 o muc dudi c¢6 gid tri P hoac F va it
nhit mot trong cac bién con lai khong c6 gia tri F; khi tit ca cdc bién trang thai & muc dudi c6
gid tri F thi bién trang thai tryc tiép & muc trén s& dugc gan gid tri F.

Mién tht ba, Offspring, chita cdc nghiém chdp nhan duoc cia bai todn
IDMCSP(m,M ,1,b,L,c) dugc sinh ra tir cdc nghiém chép nhan dugc trong mién FS bang tic
dong cua céc toan tir gen (21) - (22), (24) - (27) va (28). CAu tric bo nh¢ chung c6 thé duoc md
ta dudi dinh dang XML nhu sau:

<?xml version="1.0" standalone="no" 7>
<!DOCTYPE boundle SYSTEM "boundle.dtd">
<boundle>

<task>
<problemID>INSTANCE-1</problemID>
<Par>

<dataclass> Data</dataclass>

</Par>

<state>STATE</state>

<FS>data</FS>
<Offspring>data</Offspring>

</task>

</boundle>

Hé thdng bao gém 4 loai tic tir gdm TaskManager, ResourceManager, 1DMCSP-Solvers
va 1DCSP-Solvers duoc phan b dong trén cdc node tinh todn ciia mang LAN va hoat dong
hoan tdan ddc 1ap v6i nhau theo co ché khong dong bod. S6 lugng cdc tac tr cua hai loai
IDMCSP-Solvers va 1DCSP-Solvers duoc sinh ra phu thudc so0 lugng bai toan can giai quyet
va tai nguyén cia hé thong. Céc tac tir mbi loai dam trach cdc chirc ning cu thé nhu sau.

TaskManager

- Khoi tao va quan Ii trang thai cla cic bai toan

- Tra két qua cho nguoi dung khi bai todn dugc giai xong
ResourceManager
- Quan Ii platform, by nhé chung
1IDMCSP-Solvers
- M&i bai todn s& do mot IDMCSP-Solver chiu tranh nhiém xir If. Tac tu nay pho1 hop véi

céc tac tir IDCSP-Solvers thyc hién thuat toan GA-CG dé giai céc bai todn cit vat tu mot chidu
v6i nhiéu kich thude vat liéu tho
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1DCSP-Solvers

- Thyc hién giai thuat tao sinh cot ciia Gilmore va Gomory dé gidi bai todn cét vat tu mot
chi€u véi mot loai vat liéu tho. Téap cac tac tt IDCSP-Solvers dugc sir dung chung va tham gia
giai quyét moi bai todn dugc khdi tao trong bd nhé.

Hoat dong cua hé théng ¢6 thé duge mo ta tém tit nhu sau.

Khi khoi dong hé thdng, ngudi ding thong qua TaskManager chi ra cic tai nguyén c6 thé
st dung (cdc node tinh todn trén mang LAN). TaskManager khéi tao mot tic tr
ResourceManager va truyén cac thong tin nay cho ResourceManager. ResourceManager s& khoi
tao platform, t6 chirc mot bd nhG chung, tao sinh mot s6 ban copy cua tac tir IDCSP-Solver (sb
ban copy phu thudc vao d6 16n cta cdc container) ddng thdi phan bd ching trén céc container
khac nhau.

Ban dau, dit liéu cua bai todn dugc nguoi dung soan thao dudi dinh dang XML nhu trén va
duogc luu thanh cdc file trong mot folder & bo nhd ngoai. Tai mbi thoi diém bat dau hoat dong
ctia hé thong, nguoi dung sé cung cép dudng dén folder dir liu nay va tac tir TaskManager s&
doc cdc tham s6 cua tung bai todn, tinh toan khong gian nho can th1et dé Iuu trix dit lidu cua bai
todn tai bd nhd chung va yéu cau tac tu ResourceManager cung cap b nhé c6 kich thude phu
hop. ResourceManager nhan yéu ciu tir TaskManager, kiém tra khong gian nhG con chua st
dung cta bd nhé chung. Néu khong gian nhé chua sir dung ctia b nhé chung di dé luu trir dix
lidu cua bai todn moi, ResourceManager s& thong bdo hoat dong thanh cong, va cung cép dia chi
dau cua khong gian nh¢ con chua st dung cho TaskManager. TaskManager s¢ luu cac dir liéu
clia bai todn vao cdc mién twong tng va guri thdng bdo yéu ciu ResouceManager tao sinh mot
mdt ban copy tic tir IDMCSP-Solver danh riéng dé thyc hién giai bai todn mdi bang viéc cung
cép cho tdc tir nay problemID ciia bai todn do TaskManager khéi tao.

Trong truong hop hé thong (dang hoat dong, néu TaskManager nhén dugc yéu cau dung tu
ngudi ding né s& thay cdc dbi cdc bién trang thai dang c6 gid tri P ciia cdc bai todn

IDCSF;(m,L,,l ,b") thanh gid tri Np va chuyén ddi toan bo dit lidu trong bd nhé chung thanh

dinh dang XML nhu trén va luu ra thiét bi ngoai vi. Hanh vi trén cua TaskManager ciing duoc
dat lich dinh ki (thoi gian do nguoi dung lya chon) néu khong c6 tic dong ctia nguoi dung. Céach
to chtrc nhu vy bao dam cho viéc hé thdng c6 thé khoi phuc lai trang thdi giai quyét bai toan
gan nhét khi c6 sy cd Xay ra.

Trong qué trinh hé théng dang hoat dong, ngudi dung c6 thé chi thi thém hodc bdt tai
nguyén. Khi d6 _TaskManager s€ yéu cau ReourceManager phan bd lai céc téc tir dang hoat dong
ctia hé thong bang viéc chi thi cho cic tic tir di tri tir mot container sang mot container khéc
(céc tic tir trong hé thong 12 céc tic tir di dong -Mobile Agent) dé bao dam hé thdng hoat dong
mdt cach hi¢u qua.

Khi ¢6 thong bdo thanh cong tir tic tir IDMCSP-Solver nao d6, TaskManager tra Kkét qua
bai to4n twong ng cho ngudi ding va thong bdo yéu ciu ResourceManager giai phéng mién
nhé trong bo nhé chung tng vai bai toan da duoc xt Ii xong.

Phu thu¢c vao khong gian nhé chua st dung trong bd nhé chung do minh quéan Ii,
ResourceManager uéc lwong kha ning phan phdi khong gian nhé cho bai toan méi. Néu khong
gian nhd chua sir dung vuot qua gid tri trung binh khong gian nhé cua tit ca céc bai todn dang
Iuu trir trong by nhd chung, ResourceManager guri thong bdo cho TaskManager. Trong truong
hop nay, TaskManager kiém tra folder luu trit dit liéu ciia nguoi ding. Néu c6 bai todn chua
duoc khoi dong TaskManager s€ hoat dong nhu tai thoi diém xudt phét ctia h¢ théng.
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Viéc giai bai todn dugc thuc hién chu yéu nho hai loai tic tir: 1DCSP-Solvers va
1DMCSP-Solvers.

MBOi téc tir loai IDCSP-Solver c6 nhiém vy giai bai todn cit vat tu mot chiéu voi mot loai
vat li€u tho bang ki thuat tao sinh ¢t ciia Gilmore va Gomory. Cac tac tir nay dinh ki theo thoi
gian duyét ndi dung cic mién FS va Offspring ctia bd nhd chung dé tim céc thé hién chua dugc
xUr If ctia bai toan 1DCSP, (m, L, ,l,b") thong qua dinh danh ctia bai todn, sb thir tw ciia nghiém

chp nhan dugc, sb thir tw ctia bai todn IDCSP,(m,L, ! ,bb) trong thanh phan cia nghiém chap
nhén dugc va gia tri cua bién trang thai gan v6i n6. Néu c6 bai todn chua duge xu 1i trong bd
nhé chung (gid tri bién trang thai 1a Np), 1DCSP-Solver s& doc dit liéu cia bai todn, gan gid tri
cua bién trang thai thanh P, giai bai todn va cdp nhat két qua vao bd nhé chung cung véi viéc
gan gia tri bién trang thai cla bai todn thanh F. Quad trinh dugc 1ap lai khi chua nhan dugc céic
chi thi khac tir TaskManager.

MBOi téc tir loai IDMCSP-Solver giai bai toan do minh dam trach theo cac budc cu thé sau :

- Tao sinh quan thé nghiém chap nhan dugc ban dau cho bai toan IDMCSP theo Step 0
cua thuat toan GA—CG‘. Luu céc nghiém chap nhén dugc vao mién FS ctia by nhd chung danh
cho bai toan va x6a mién Offspring tuong ung.

- Béi’ v6i bai todn cu thé dugc giao dam trach, dinh ki kiém tra bién‘ trang thdi cua céc
nghi€ém chap nhéan dugc cﬁa né. Néu moi nghiém chap nh@n dugc trong mién FS danh cho bai
toan da dugc xu Ii xong (bién trang thai ciia moi nghiém chap nhén duoc ¢6 gia tri F (dong nghia
v6i viée tat ca céc bai todn IDCSP,(m,L,,l ,bb) trong moi nghiém chap nhan dugc da duogc giai
thanh cong boi céc tic tir loai 1DCSP-Solver) va mién offspring twong mg la rong, IDMCSP-
Solver sé€ thuc hién cic Step 2 va Step 3 cua thuat todn GA-CG dé nhén dugc tap nghiém chap
nhan dugc Gt” va luu tap nghiém nay vao mién Offspring ciia bd nhd chung dong thoi gin gid tri
Np cho céc bién trang théi ciia timg nghiém ciing nhu ciia cdc bai todn ILDCSF,; (m, Lk,l b")
thanh phan Trong truong hop tat ca cic nghiém chap nhan dugc trong ca hai mién FS va
Offsprlng déu c6 gla tri bién trang théi la F, IDMCSP-Solver s& thyuc hién Step 5 cua GA-CG
bal}g cach thay thé céc nghiém chap nhén duoc co‘d(_) thich nghi thap trong FS bai cdc nghiém
chap nhan dugc c6 dg thich nghi cao hon trong mién Offspring. Sau khi da thuc hién xong viéc
thay theé, n6i dung mién nh¢ Offspring dugc x6a. Qua trinh nay lap lai toi1 khi diéu kién két thic
cua bai todn dugc thoa mén va khi dé gan gid tri F cho bién trang thdi cia bai toan. Sau khi hoan
thanh viéc gidi bai todn, tdc tir nay thong bdo thanh cong cho TaskManager, ResourceManager
va tu hiy. ResouceManager cdp nhét thong tin platform.

Dic ta chirc ning bang gid ma cua timg loai tic tir dugc dua ra trong phan Phu luc ciia bai
nay. Hoat d0ng cua céc tac tir trong hé thong dugc thé hién trong hinh 4.

Pinh li 6. Hanh vi cua cdc tdc tir thuéc hai loai 1DMCSP-Solver valDCSP, (m, Lk,l,bk) trong
hé théng bado dam ch,o két quad 16i wu cia timg bd}' todn cdt vd‘t fw mot chiéu véi nhiéu kich thudc
vat liéu tho va hé thong co khd nang giai quyéet dong thoi nhiéu bai todn 1DMCSP

Chitng minh. That vay, voi cac hanh vi va qua trinh tuong tdc cua cdc loai tac tur nhu duogc dac ta
trong dic ta chirc ning, chiing ta dé rang thay rang

- Cic tac tir hai loai TaskManager, ResourceManager khong tham gia truc tiép vao qué trinh
giai cdc bai todn cat vat tu. Boi vay hoat dong cua ching chi cé tdc dung tdng cuong hi€u qua
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ctia hé thong trong viéc quan Ii tai nguyén va cho phép hé thong c6 kha ning gidi quyét dong
thoi nhi€u bai toan cat vat tu khac nhau.

- Céc tac tir IDCSP-Solver thyc hién viéc gidi cdc bai toan 1DCSF,;(m,L,,l ,b") ndm trong
Step 1 va Step 4 cua thuat todn GA-CG

- Caéc tac trt IDMCSP-Solver thuc hién cac Step 0, Step 2, Step 3, Step 5 va Step 6 cua thuat
todan GA-CG.

-Nho céu triic mién by nhé chung gianh cho timg bai, sy phdi hop ciia hai loai téc tir dugc
ghi nhan béi viéc cap céc bién trang théi tudn theo ding logic tinh toan cua thudt todn GA-CG.

- Trong truong hop c6 su b xay ra, hé thong ¢6 kha nang khoi phuc lai trang théi cua bai
todn tir thoi diém cudi cung khi TaskManager thanh cong trong viéc chuyen dbi dir liéu ciia bo
nhé chung thanh dinh dang XML va ghi vao thiét bi ngoai vi. Céc tac tir s€ thuc hién cong viéc
tiép tuc tir thoi diém nay.

Tir d6, tinh ding dan ciia hé thong trong viéc giai quyét timg bai todn don 1¢ duoc suy ra
tryc tiép tir Dinh 1i 5. Diéu ndy ciing khang dinh tinh ding dén cia toan bo hé thong khi giai
quyet ddng thoi nhiéu bai to4n nho sy phdi hop cia céc tic tir TaskManager va ResouceManager
v6i céu triic mién nhé danh cho tirng bai toan.

5i,,///a<;;y«mw>><;:§mw1

read data and paramenters print the result
—

TaskManager T /,7,,\<

e X
create agents ~—__
T~ 1DCSP_Solver
— \\
~—

] W \ - 5
ﬂ/// Y ~
1DMCSP_Solver read instance data /\,,,/ \\\ D
solve
/in@»
’ <’*\ ResourceManager

manage the population of solutions

<<include>>

S
_

C

create the population of solutions

Hinh 4. Hoat dong ciia céc tac tir trong hé thong
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4. PANH GIA HE THONG TRONG THUC TE

Méi lién hé ngitr nghia cua bai toan cit vat tu 1 chidu cho nhidu loai vat tu véi bai todn cét
vét tu 1 chiéu cho mot loai vat tu duge thé hién trong cac Pinh 1i 1,2,3 1a nén tang 1 thuyét cho
viéc song song va phén tdn héa thuat toin GA-CG dé ting tinh hiéu qua vé thoi gian cta thuat
todn. Trong thuc té cai dat, nhém téc gia da cai dat thuat toan dudi dang mot hé théng da tac tir
(Multi-agent System) GMAS-1DMCSP. Hé thong gdm 2 16p tdc tir chinh. Lop trén gdm 1 agent
thuc hién thuat todn gen c6 nhiém vu 1ap ké hoach (tao ra céc phan hoach cia vecto ké hoach),
diéu phdi céc agent & 16p dudi va ddng bo héa két qua (tinh d6 do thich nghi, thuc hién céc todn
tr gen...). Lop dudi gom céc agent thuan nhét (céc agent déu cling thyc hién thuat to4n tao sinh
cot dé giai bai todn cit vat tu 1 chiéu cho 1 loai vat liéu thd). Cac agent cua l0p dudi la cdc agent
di dong (Mobile agent) dugc agent 16p trén tao sinh khi c6 nhu cau va c6 thé khu trdi tai nhitng
node tinh to4n bét ki trén mang cuc bd cé du tai nguyén. bay cing la didu vuot troi ciia thuat
todn ciia chiing tdi so véi cdc thuat todn ma céc tic gia khac dé xuat. Viéc cai dat nhu vay da tan
dung duoc stc manh tinh todn cua mang LAN va gop phan giam dang ké thoi gian giai bai todn.
Néu bod qua van d& truyen thong trong mang LAN, su cai thién vé tdc do tinh todn cua hé thong
GMAS-1DMCSP so v6i phién ban cai dat tap trung cua thudt todn GA-CG duogc thé hién boi
nhiing udc lugng sau

Goi thoi gian tinh todn t6i da dé gidi bai toan 1DCSP, (m, L,l,b) bang phuong phap tao
sinh cot 1a 7. Tai mdi vong lip cua thudt toin GA-CG, ching ta cin giai M bai todn
IDCSP, (m, L, ,1,b") véi M 1a s6 lugng céc loai kich thudc vat li¢u thd. Nhu vay néu thuat todn
dap ung duoc dicu kién ding sau N budc lap, udc lugng thoi gian tinh todn cua GA-CG s€ 1a

NXM XT,. (29)

Gia sir sb lugng céc tac tu 1DC§P-Solver c6 thé duoc tao ra trong h¢ théng GMAS-
IDMCSP la K. Khi d6 trong moéi vong lap cua 1DMCSP-Solver, M bai todn
IDCSP,(m,L,,l ,b") s& dugc K tic tr 1DCSP-Solver chia nhau gidi mot cdch doc 1ap bang
phuong phdp tao sinh cot. Nhu vy thoi gian doi hoi cua mdi vong lap trong IDMCSP-Solver c6

thé x4p xi boi cong thirc :
M
’VE—l XTG .

Nhan xét rang dé bao dam thoa man diéu kién dimg, téc tir IDMCSP-Solver cua hé théng
GMAS-1DMCSP cling ¢6 s0 bude ldp ding nhu s6 bude ldp cua GA-CG. Nhu vay thoi gian dé
doi hoi cua hé thong dé giai bai todn xap xila :

Nx(%—leG.

Trong thuc té trién khai tai nha may 6ng thép Viét-Dirc thi ) lugng céc loai kich thude vat
lidu thd M thuong it hon 20 va mang LAN cia nha mdy dugc bd tri tap trung tai tdoa nha didu
hanh véi 15 node mang. Mdi node mang dugc phan phéi mot container va duge lién két theo
kién tric ciia JADE. S6 luong céc tic tir 1DCSP-Solver trong mdi container phy thudc cdu hinh
cua node va trén thuc té trién khai ching t6i cé thé tao ra mot sd lugng kha 16n. Béi vay sd
luong K céc tic tir IDCSP-Solver trén hé théng 16n hon M nhiéu lan. Do d6:
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Nx{%_leG =NXT, . (30)

So sanh (29) véi (30), ta thdy hé thong GMAS-1DMCSP c6 thé nhanh gép M 1an so voi
phién ban tap trung cia GA-CG. Cac ghi nhan thuc té cling cho théiy viéc truyén thong cua hé
théng trén mang LAN lam tang khong qud 2% thoi gian udc luong trong (30). Diédu nay cho théy
khi M cang 16n thi GMAS-1DMCSP cang thé hién tinh wu viét so voi GA-CG.

He¢ théng nay da duoc trién khai phuc vu san Xuét tai nha mdy ong thép Viét-Buc trong 4
nam qua. Két qua cho thay trén thyc té chua gap mét dot san Xuét nao c6 luong phe thai 16n hon
3% bé rong cua tAm vat tu c¢6 kich thudc 16n nhét. Diéu d6 chi ra rang thuat todn GA-CG dugc
thiét ké nhu trén c6 tinh chét tuong tu nhu tinh chéat IRUP bang chinh cdc thim dinh thuc té,
didu ma céc tic gia khac khong dé cap toi.

5. KET LUAN

Bai bdo trinh bay t6m tit viéc thiét ké va cai dat mot hé thdng da tdc tir di dong nham nang
cao hiéu qua viéc gidi cac bai todn cat vat tu mot chi€u vaoi nhiéu kich thudc vat liéu tho trén co
s& cac két qua phan tich 1i thuyét cua bai todn va thuat todn dugc trinh bay trong [1].

Hé théng dugc xdy dung theo kién tric A-team va dugc trién khai trén nén tang JADE
bang ngdn ngit Java.

Tinh ding dén cua hé thdng dugc ching minh chit tr& bang Pinh Ii 6 phét biéu trong Muc
3 cua bai nay.

Hé thdng da duoc trién khai va khai thac hiéu qua tai nha mdy ong thép Viét-Birc [1].
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PHU LUC

Gia ma Pac ta chirc niang cia cac loai tac tir
A. Gia ma dic ta chirc ning cia tac tiv TaskManager

Start;
Receive “Resource information from User”;
Create ResourceManager;
Send “Resource information” to ResourceManager,
Wait for “success platform preparation respond” from ResourceManager;
If (respond=failure) Then
{
Inform user about the failure;
Stop
1
Confirm “New batch?”;
If (New Batch="Esc”)
Then

{

Receive ““link to immediate results of old batch”;
Download « immediate results of old batch to common memory » ;
Create /DMCSP-Solvers corresponding to the unsolved problems
}
Else
Receive « link to new batch » ;
Set Timer(600s);
While “unsolved problem is available in the folder”
Do
{

Send Request “to allocate common memory space for new problem” to
ResourceManager;

Wait for “success allocation respond” from Resource Manager;
If (respond=failure)
Then
While “the common memory is not empty”
Do
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{
Repeat
Look for “solved problem in the common memory”
Until “solved problem found”;
Print “The result of the solved problem”;

Send Request “to free the common memory space for the
solved problem” to ResourceManager

}
Else

{
Create 1DMCSP-Solver for New problem ;
Move New problem from the folder
}
If (Timer expire or KeyboardHook= « Shift » )
Then
{
Store « common memory content in secondary memory » ;
Set Timer(600s)
}s
If (KeyboardHook= « Ctrl »)
Then
{
Receive « New Resource information from user » ;

Send request « To instruct the agents to move to new locations » to

ResourceManager
}
}s
While (“the common memory is not empty”)
Do

{
Repeat
Look for “solved problem in common memory”
Until “solved problem found”;
Print “The result of the solved problem”
1
Send Request “Stop Request” to ResourceManager;
Stop
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B. Gida ma dic ta chirc ning cuia tac tir ResourceManager

Start;
Wait for “Resource information” from TaskManager;
Create platform and common memory;
Send Respond “Status of creating Platform and common memory” to TaskManager;
If (Status=failure) Then Stop;
Create /DCSP-Solvers ,
While (True)
Do
{
Wait for Request from TaskManager;
If (Request="to allocate common memory space for new problem”)
Then
{
Check « fee space in common memory » ;
If (« free space is enouth for new problem »)
Then
Send Respond “success allocation respond” to TaskManager
Else
Send Respond “failure allocation respond” to TaskManager,
}s
If (Request="to free the common memory space for the solved problem”)
Then
{
Update “common memory management data”;

Remove [/DMCSP-Solvers corresponding to the solved problem from
platform

1
If (Request=« Instruct the agents to move to new locations »)
Then
Reallocate « IDMCSP-Solvers and 1DCSP-Solvers to new resources » ;
If (Request="Stop Request”)
Then Stop
1
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C. Gia ma dac ta chirc nang ciia tac tiv /DMCSP-Solver

Start ;
Initiate « first feasible solution population in FS» ;

While (« Stop conditions are not satisfied »)
Do
{
While (some feasible solution’s Status Variable in FS and Offspring is not equal
to F)
Do
{
Check all Status variables of its IDCSP subproblems ;
If (all Status Variables of its IDCSP subproblems are F)
Then
Set feasible solution’s Status Variable=F
}s
If (Offspring is empty)
Then
{
Perform operations in Step 2, Step 3 and of GA-CG ;
Store Results in Offspring ;
While (some feasible solution’s Status Variable in Offspring is not
equal to F)
Do
{
Check all Status variables of its IDCSP subproblems ;
If (all Status Variables of its IDCSP subproblems are F)
Then
Set feasible solution’s Status Variable=F ;

}s
Perform Step 4 of GA-CG

}
Else

{
Peform Step 5 of GA-CG ;

Erase Offspring
}
}s
Set Problem’s Status Variable=F ;
Stop
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D. Gia ma dic ta chirc niing cia tac tic /DCSP-Solver

Start ;
While (TRUE)
Do
{
Find « Unsolved 1DCSP subproblem in common memory » ;
If (« Unsolved 1DCSP subproblem found »)
Then
{
Set 1DCSP subproblem’s Status Variable=P ;
Perform Step 1 of GA-CG with unsolved 1DCSP subproblem ;
Store Results in common memory ;

Set 1DCSP subproblem’s Status Variable=F
}

SUMMARY

GMAS-1DMCSP: GENETIC MULTI-AGENT SYSTEM FOR SOLVING
ONE-DIMENSIONAL CUTTING STOCK PROBLEM WITH MULTIPLE STOCK SIZES

Multi-agent systems (MASs) as an emerging sub-field of artificial intelligence concern
with interaction of agents to solve a common problem. This paradigm has become more and
more important in many aspects of computer science by introducing the issues of distributed
intelligence and interaction. They represent a new way of analyzing, designing, and
implementing complex software systems. This paper introduces a JADE-Based distributed
Multi-agents system for solving One-Dimensional Cutting Stock Problem with Multiple Stock
Sizes on the basis of the theoretical results presented in [1]. The system has effectively been
operating in the industrial environment.
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