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LOT MO PAU

Cau truy van da duoc tdi uu s& nang cao hiéu qua néu n6 théa man maot sb
tiéu chuan cho trudc nao d6. Mot sé phwong phap phan tich va tdi wu hoa cac cau
truy van dang SQL va AQL d4 dugc mot sd tac gia trong va ngoai nudc nghién ciru.
Mot s6 thuat toén ciing dd dugc cong bd. Tuy nhién tat ca déu dya trén gia thuyét
c4c cau van tin dang SQL dugc lay tryc tiép tir mot chuong trinh nguén hay nguoi
lap trinh viét khi 1ap trinh va toi vu hdéa mot cach thi cong. Mot van dé dit ra 1a mot
chuong trinh ngudn dang tuan tuy ma trong d6 c¢6 nhiéu 1énh SQL c¢6 thé thoa man
diéu kién song song hoa va chi dugc song song hoa va tdi vu hoa boi phuong phép
song song tu dong. Dicu d6 gy nhiéu bat cép trong ung dung. Viéc tim kiém trong
chuong trinh ngudn céac 1énh SQL va sau d6 chuyén sang AQL dé hd tro t6i uwu hoa
vén tin 1a mot van dé thoi sy va can thiét. Trong khudn kho cua luén vin cac van dé
s& lan luot trinh bay trong c4c chuong.

Chuong 1, s& trinh bay céac kién thirc co ban vé mot sé phan mém tim kiém,
téng quan co so dir liu (CSDL) phan tan, cau van tin SQL, AQL va cay van tin,
qua trinh t6i wu héa va ngdn ngir 1ap trinh Java.

Chuong 2, s& trinh bay cé4c thuat toan tim cau vén tin SQL, tao cau vén tin
AQL va cay toan tur.

Chuong 3, xay dung chuong trinh demo tim cac ciu van tin SQL tir mot

chuong trinh nguén rdi sau d6 chuyén cac cdu SQL ndy sang cau van tin AQL.



Chuong 1: TONG QUAN

1.1. Cac phan mém tim Kiém co ban

Céc phan mém tim kiém 1a “chia khoa” quan trong dé gitip ban tim thay
thong tin cy thé ma ban can trong vo sd nhitng dir liéu trén mang todn cau.

Céc cong cu tim kiém dua trén chuong trinh ty dong

Nhimng cong cu tim kiém tu dong, vi du Google s& tao ra nhiing danh sach
cia ho ty dong. Cac chwong trinh tu dong nhu crawler hay spider s& bat dau l1am
viéc, sau d6 moi ngudi c6 thé tim kiém thong qua nhimg gi ma cac chuong trinh tu
dong do tim duoc.

1.1.1. Google search:

1.1.2. Yahoo search

1.1.3. Mgt sé Iénh fim Kiém trong cdc ngén ngi lip trinh bdc cao
1.2. Tong quan CSDL phén tin

Nhitng nam ciia thap ky 70, may tinh d& c6 du kha ning xay dung hé thong
tin va hé co sé dir liéu. Mot mat d& hinh thanh va phét trién cac mo hinh ly thuyét
cho hé co s& dir liéu va mit khac nhitng ngudn phat trién hé théng tmg dung ngay
cang c6 nhiéu kinh nghiém. Hé thong thong tin hinh thanh trén co s két ndi cac
may tinh khac nhau.

Nhitng nam gan day, hé co so dit liéu phan tan dugc phét trién duwa trén co so
dir liéu va mang may tinh. Co sé dit liéu phan tan gdm nhiéu co so dit lidu tich hop
lai véi nhau thdng qua mang may tinh dé trao d6i dir lidu, thong tin... Co sé dir lidu
duge t6 chirc va luu trir & nhitng vi tri khac nhau trong mang may tinh va chuong
trinh tng dung 1am viéc trén co s truy cap dir liéu ¢ nhitng diém khac nhau do.

Van dé hoan toan mai 1a xay dung va cai dat mot co s¢ dir liéu phan tan. Can
giai quyét van dé xay dung va cai dat co so dir liéu phan tan cy thé nhu van dé thiét
ké phan tan, thiét ké co s dir liéu...

1.2.1. Khai niém vé co sé dit ligu phén tin



1.2.2. Loi diém ciia co sé dir ligu phén tin
1.3. Cau van tin SQL, AQL va cay vén tin
1.3.1. Cau vdn tin SQL (Structured Query Language)

Pay 1a mot loai ngdn ngir con dit liéu quan hé dugce xac nhan 13 rat manh.
Phép toan co ban trong SQL 1a phép anh xa, duoc mo ta vé ct phap nhu 1a khéi
SELECT - FROM - WHERE.

Ménh d& SELECT nghia 1a chon cac thudc tinh ra, hay con goi 1a thudc tinh
két qua, néu khong chi ra thudc tinh thi ding dau * c6 nghia 1a tat ca cac thudc tinh
ctia quan hé dang duoc chi ra sau ménh d¢ FROM. Ménh dé FROM dé chi ra quan
hé can cho viéc xtr 1y. Sau ménh d& WHERE 1a mot biéu thirc diéu kién loc dit liéu
(hay con goi 1a biéu thirc logic).

1.3.2. Ngbn ng truy vén dai sé (AQL)

Goi r la quan hé trén tap thudc tinh R={ Ay,....,A.}. Ta ludn gia thiét rang
quan hé r 1a tap hiru han cac bd. Pbi véi cac phép hop ( ky hiéu U) phép giao (ky
hiéu M), phép trir (ky hi¢u -) hai quan h¢ tham gia phai kha hop
1.3.2.1. Phép hop: Ky hiéu: U

Hop cua hai quan hé r va s ky hiéu lar u s la tap cac bo hop thudc r hoac
thudc s hoac thuoc r 1an thuoc s:

rus ={t: terhoactes hoactervates}
1.3.2.2. Phép giao: Ky hiéu: n

Giao cua hai quan hé r va s ky hi¢u 1a rmns la tdp cac b phai vira thudc r phai

vira thudc s:

rons={t:tervate s}
1.3.2. 3. Phép tru: Ky hiéu: -
1.3.2.5. Phép chiéu (Projection)
1.3.2.6. Phép chon (Selection)



1.3.2.7. Phép két ndi (Join)

1.3.2.8. Phép chia

1.3.2.9. Céac vi du vé tim kiém bang dai s6 qua hé
1.3.3. Cay vén tin

Cay Vvan tin 1am nhiém vu giai thich phuong 4n thi hanh mot cadu SQL: Cho
biét thir tu thuc hién mdi phép toan, phuong phap tinh todn mdi toan tir. Mdi nit
ctia cay 12 mot hay nhiéu phép toan dai s6 quan hé, mdi nut 1a 12 mot quan hé co s6.
Phan ghi chu trén mdi nat mo ta cach thire thyc hién toan tir gi trén do..

1.4. Sap sép lai phép noi va viét lai cau van tin
1.4.1. Sép sép lai phép noi

1.4.2. Viét lgi céu vin tin

1.5. Qua trinh tdi wu hoa

T6i wu hoa van tin phan tan 1a phuong phap Iya chon phuong 4n thyc hién
Cau Vvén tin (QEP Query Executtion Plan) phan tan tot nhat theo nghia co chi phi
thap nhét trong s cac phuwong 4an c6 kha niang dugc thuc hién boi thé van tin.

Chi phi thuc hién duoc dién ta bdi ham chi phi, thuong duoc xem 1a ham
muc tiéu. N6 bao gém chi phi xuat nhap, chi phi xir Iy tai cac CPU va chi phi truyén
thong tin. Mot don gian hod dién hinh cia cac thé tdi uu hoa van tin phan tan ban
dau 12 bé qua chi phi xir 1y cuc bd (chi phi xuat nhap va chi phi CPU) bang cach gia
thiét rang chi phi truyén dir liéu chiém uu thé. Dir liéu vao cia thé t6i wu hda van tin
la cc sb lidu thong ké cua cac manh va cac cong thirc danh gia lyc luong ciia cac
quan hé trung gian dugc tao ra. Trong chuong nay ching ta tap trung cha yéu vao
van dé sap thir tw cac phép ndi trong cau vén tin phan tan vi: Phép néi thuong 1a
phép toan giam dir liéu trung gian, va Vi CAC CAu van tin c6 ,chtra ndi, chon va chiéu
thuong 1 loai van tin hay gap nhat. Hon nita chung ta dé dang tong quat hoa thuat
toan co ban nay cho c4c cAu vén tin c6 cac phép toan hai ngdi nhu phép hop.

1.6. Giéi thiéu vé ngdn ngir Java

1.6.1. Khai nigm



Java (doc nhu “Gia-va™) 1a mot ngon ngir lap trinh dang lap trinh huéng d6i
tuong (OOP). Khac v6i phan 16n ngdn ngir 1ap trinh théng thuong, thay vi bién dich
mA nguon thanh m& may hoic thong dich ma ngudn khi chay, Java dugc thiét ké dé
bién dich m& ngudn thanh bytecode, bytecode sau d6 s& dugc méi trudng thuc thi
(runtime environment) chay. Bang cach nay, Java thuong chay nhanh hon nhiing
ngon ngir 1ap trinh thong dich khac nhu Python, Perl, PHP,...

CG phéap Java duoc vay muon nhiéu tir C & C++ nhung c6 ca phap huéng
d6i twrong don gian hon va it tinh nang xur 1y cap thap hon.

1.6.2. Lich sir hinh thanh ngén ngaé Java

1.6.3. Mét sé diic diém noi bt ciia ngén ngir lgp trinh Java
1.6.3.2 Théng dich:

1.6.3.3 Poc lap nén:

1.6.3.4 Hudng dbi twong:

1.6.3.5 Pa nhiém — da luéng (MultiTasking — Multithreading):
1.6.3.5 Kha chuyén (portable):

1.6.3.6 HO tro manh cho viéce phat trién ung dung:

1.7. Két luan chwong

Chuong 1 trinh bay nhimg kién thtrc co ban vé ¢é s dit liéu phan tan, cau
vén tin SQL, ciu van tin AQL va cy van tin, sap sép lai phép ndi va viét lai cau
vén tin, qua trinh t6i wu héa va ngdn ngir lap trinh Java.

Trén day 1a co sé 1y thuyét nén tang cho qua trinh t6i wu hoa van tin. Chuong
2 s& trinh bay c4c thuat toan tim ciu vén tin SQL tir chwong trinh ngudn, chuyén

CAu Vén tin SQL sang cu van tin AQL va thuat toan vé& cy toan tir.



Chuong 2: THUAT TOAN CHUYEN CAC CAU SQL TU

CHUONG TRINH NGUON SANG AQL
2.1. Mé dau

Cau van tin d& duoc toi vu s& ning cao hiéu qua néu nd thdéa man mot so tiéu
chuan cho trudc nao d6. Mot so phwong phép tdi wu héa duge ding truc tiép ngay
trén cau SQL, nhung né mang tinh chat phuong phap luan hon ung dung, d6 1a t6i
wu dong Ingres hay Ingres — QOA,.... Tuy nhién dé chi ra cic cdu van tin SQL cu
thé ¢6 ton tai trong chwong trinh nguén thi chura duge chi ra. Dudi day sé trinh bay
phuong phap tim kiém vét can trong chwong trinh ngudn dé tim ra cac cau SQL,
chuyén né sang AQL, dung cay toan tir va ding mot sé phuong phap dé téi uu cau
vén tin AQL tirc 1a SQL 12 rat can thiét.

2.2. Mét s6 phwong phap tdi wu héa ciu vén tin co sé dit liéu tip trung

Thudt toan INGRES [1].

Cau van tin g ¢6 n quan hé, INGRES phan rip thanh gy — g, = ... = Q.
Phan ré nay st dung hai k¥ thuat co ban: Tach va Thé bé.

Thudt toan System R [1]

Thuat toan System R thuc hién tdi vu héa tinh bang cach tim kiém vét can
khoéng gian cac phuwong an. Pau vao ciia System R 14 cly toan tir do phan rd cAu van
tin SQL. Pau ra la phuong an thyc hién dé cai dat cay toan tir toi vu.

2.3. Giéi thi¢u mot sb téi wu héa ciu vén tin co sé dir liéu phan tin

C6 ba thuat toan t6i wu hoéa van tin co ban: thuat toan rat gon ctia hé
INGRES phén tan, thuat toan ctia System R* va thuat toan cia SDD-1. Cac thuat
toan nay dai dién cho nhiéu 16p thuat toan khac nhau va vi thé thuong dugc ding

nhirmg mo thire ( hinh dang va céch thuec).



2.3.1 Thudt toan INGRES phdn tin

2.3.2 Thudt todn System R*

2.3.3 Thudt toan SDD-1

2.4. C4c thuat toan tim cau van tin SQL, tao cAu van tin AQL va cdy toan tir

Cau van tin dang SQL ¢6 cau tric SELECT ... FROM ... WHERE ...

Vi tit ca cac cdu ménh dé déu c6 thé chuyén vé dang chuan AND (Twong
duong v6i chuan hoi, nén chling ta c6 cac ménh dé chuan AND)

Cau van tin dang AQL 1a chuyén d6i cac phép toan trong SQL sang phép
toan cua dai s6 quan hé. Mot SQL ¢6 nhiéu AQL tuong tmg. Viéc chon lwra AQL
nao dé thyc hién 12 dua vao kha nang tdi wu hoa AQL.

Cay toan tir 12 viéc thé hién cia cac cau AQL bang cay.

Céch bién ddi cau van tin phép tinh quan hé tr& thanh mot cay toan tir nhu
sau.:

Trudce hét tao ra cac nat 14 12 cac quan hé trong SQL cac ndt 14 nam sau
FROM.

NGt gdc duoc tao ra nhu phép chiéu chira cac thudc tinh két qua, cac thudc
tinh nay nam sau SELECT.

Luong tir hoa (vi tir sau WHERE ) duoc chuyén thanh cac phép tinh quan hé
thich hop (phép chon, phép nbi ,...) di tir cac nut 14 dén gbc. Chudi nay co thé dugc
cho tryc tiép qua thir ty xuat hién cta cac vi tri va Cac toan tu.

2.4.1. Thudt fodn fim cau SQL trong chwong trinh nguén.

Thuat toan nay tim Kiém va vét can tat ca cac cdu véan tin dang SQL trong
chuong trinh nguén va dua vao hang doi chd xur 1.

TimKiem_SQL

Vao: Chuong trinh ngudn

Ra: Cé&c cu truy vin SQL

While NOT EOF

If <Con céu Iénh SQL>
Push SQL Into QueueSQL



End If
Continue
End While
Bo dé 1
TAt ca céac cau 1énh dang SQL déu duogc dua vao hang doi QueueSQL. Thuat
toan c6 diém dimg.
2.4.2. Thudt todn chuyén SQL sang AQL
Thuat toan 13y cac cau SQL d& duoc luu trit trong hang doi QueueSQL,
chuyén doi cac ki hiéu va phép toan trong quan hé sang dai s6 quan hé sau d6 luu
vao hang doi QueueAQL
CH_SQL_AQL
Vao: Hang doi SQL
Ra: Hang doi AQL céc ki hiéu cau truy van AQL
While QueueSQL = &
Pop QueueSQL Save Into Tam.txt
Do while NOT EOF()
Push 7 thuse tinh sau seLEcT) N0 Queue AQL
Repeat
Find <Phép chon>
If <Néu phép chon s& c6 dang <Tén Quan hé>.<Tén truong><Phép
toan quan hé> <Value>
PUSh G_1en truomg> <Phep toan dai s6 quan he> <vate> 1IN0 QueueAQL
End if
If <Néu phép chon sé& c6 dang <Tén Quan hé¢>.<Tén truong> <Phép
toan quan hé> <Biéu thirc ménh dé quan hé>>
Trong biéu thirc ménh dé thay “AND” bai “A” con “OR” boi “v”
dé duoc

<Biéu thirc ménh d¢ dai so quan hé >
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PUSh O<Tén truong><Phép toan dai s6 quan hé> <Biéu thirc ménh dé dai sb quan hé> Into

QueueAQL
End if
Until <Khong con phép chon>
Repeat

Find <Phép n6i>

/IPhép ndi sau Where 12 cac dong lénh hoic phan cau 1énh c6 dang

/I <Tén Quan hé 1>.<Tén Khda> <Phép toan quan h&>

/I <Tén Quan hé 2>.<Tén Khoa 2>.

Replace <Tén Quan h¢ 1>.<Tén Khdal><Phep toan quan hé><Tén
Quan hé 2><Tén Khoa 2> By <Tén Quan hé 1> D<lg¢
Khoal><Phép toan dai sé quan hé><Tén Kheaz>< 1 €N Quan hé 2>

If <<Tén Quan hé 1> AND <Tén Quan hé 2> khong c6 & budc

trude>
Push <Két qua> Into QueueAQL
Else
If <Tén Quan hé 1> co ¢ budc trudc>
Pop & B><phép toin dai s6 quan he> <Tén khéaz>< T €N Quan hé 2>
Push <Két qua> Into QueueAQL
Else
<Tén Quan hé 1> B><lcren Knsal><Phép todn dai s6 quan he> & POP &
><ephep toiin dai s6 quan he><Tén Kheaz>< T €N Quan h¢ 2>
Push <Két qua> Into QueueAQL
End if
End if
Until <Khdng con phép nbi>
Push <Ki hiéu hét 1énh AQL >
End While
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Chu y rang tap cac phép toan quan hé gom {= <, <=,>,>= NOT, AND,
OR} tuong tng v4i phép toan dai s6 quan hé {=,<,<,>,>, -, A, v}
2.4.3. Thugt todn Tao AQL
Thuat toan dugc dung dé thé hién vau truy van AQL
Tao AQL
Vao: QueueAQL
Ra: C&c cau van tin dang AQL trong hang doi QueueVT AQL
While QueueAQL =
Str=*"
Count=0
Repeat
Str = Str & “(* & Pop
Count = Count +1
Until <Ki hiéu hét 1énh AQL >
Fori=1To Count
Str = Str & “)”
End for
Push <Két qua> Into QueueVT_AQL
End While
2.4.4. Thudt todn Vé Cay Toan Tw
Thuat toan dugc dung dé vé cay toan tir da 6 trong QueueVT_AQL
Vao: QueueVT_AQL
Ra: Cay toan tur
Output (“Can v& cay toan tir thir k = «
Input k
While (1)
Fori=1Tok-1
If QueueVT _AQL #J
Pop
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Else
Exit While
End if
End for
Pop Into StrXau // Lay cau AQL thr k ra khoi hang doi va cho vao bién
//StrXau
StrXau = Right(StrXau, length (strXau) - 1
| = length (strXau)
Fori=0Tol
If strXau(i) =*“(“
XauVe = Left(StrXau, i)
Vé mot diém va gan nhin XauVe
StrXau = Right(StrXau, I -1)
| = length (strXau)
Exit While
End While
Vi du
Cho CSDL gom céc quan hé
NV(MaNV, TenNV, CN)
DuAn(MaDA, TenDA, NS)
BL(CN, Luong)
PN(MaNV, MaDA, TG, CV)
Trong do
NV — Nhén vién: MaNV — Ma nhén vién, TenNV — Tén nhan vién, CN -
Chuyén nganh.
DuAn — Dy an: MaDA — Ma du an, TenDA — Tén du an, NS — Ngan sach.
BL — Bang luong: CN — Chuyén nganh, Luong — luong.
PN — Phan nhiém: MaNV — Ma nhén vién, MaDA — Ma du an, TG - thoi

gian lam viéc, CV -chuc vu.
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Gia sir trong tép chuong trinh nguén ¢ 1énh SQL:
SELECT  TenNV {Gbc}

FROM NV, DuAn, PN
WHERE  PN.MaNV = NV.MaNV
AND PN.MaDA = DuAn.MaDA
AND TenNV <> “L& Hong Ngoc”
AND TenDA = “Céau Long Bién”
AND (TG=12 OR TG=24)

Nghia 1&: Tim tén cac nhan vién, trir L& Hong Ngoc d lam cho dy an “Cau Long
Bién” trong 12 thang hodc 24 thang.

Sau khi &p dung cac thuat toan trén chung ta dugc cau 1énh AQL Ia:
Trennv(GTG=12 v T6=24(OTenDA = "Ciu Long Bien” (G TenNV » "Lé Hang Ngoe »(DA<]
MaDA(PN><yanvNV)))))

Con cay toan tor nhu sau

TtTenNV !

? --- Chiéu
OTenNV = "Lé Hong Ngoc ”  __ _ _
T |
1
1
. 1
GTenDA = "Cau Long Bién” !
1
T ' Chon
1

OTG=12 v TG=24

f

><]mapa ---a

S =
PN 7 - INGi

Hinh 1.5. Vi du vé ciy toan tir
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2.5. Két luan

Chuong 2 gidi thiéu cac thuat toan t6i uu héa cau van tin, co so dir liéu phan
tan, cac thuat toan tim ciu vén tin SQL trong chuong trinh nguén, chuyén ciu van

tin SQL sang cau van tin AQL va thuat toan v& cay toan tir.



15

Chwong 3: CHUONG TRINH PE MO

Qua nghién ctru co so 1y thuyét & chuong 1 va cac thuat toan & chuong 2,
chuong 3 xay dung chuong trinh d& mo. Tim tat ca cic cau véan tin SQL tir mot
chuong trinh ngudn va sau d6 chuyén cac cau van tin SQL ndy sang cau van tin
AQL va V& cay toan tir dang AQL. Duéi ddy 1a mot vai hinh anh vé chuong trinh dé

A

mo:

Man hinh chinh ctia chuong trinh

< THUAT TOAN CHUYEN CAU SO i

chonfile: | [[ =] [ TmcausaL
Them cau SQL Them SQL vao list

saL

Chuyen Sang AQL | ‘ Chuyen tat ca sang AQL CAY TOANTU

AQL

Hinh 1.6. Man hinh chinh ciia chwong trinh dé md

Sau khi chon file ngudn (gia sit ta chon file ajava ¢ thu muc
C:/Users/diep_pg/Documents/) va tim cé&c cau truy van SQL trong file d& chon ta

click vao nat “Tim cau SQL’. Két qua nhu sau
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Chon file: |C'\usars\diapqu\Dncumems\a java ‘ El | Tim cau SQL

Them cau SQL Them SQL vao list

SQL f4: sELECT TEN,QUEQUAN FROM NHANVIEN A WHERE TEN="DIEP"
2: SELECT TEN FROM NHANVIEN ,PHONG  WHERE TEN="DIEP' AND PHONG <> 12  AND NHANVIEN.ID = PHONG.ID
3: SELECT TENNV FROM NV,DUAN,PN WHERE PH.MANV = NV.MANV AND PN.MADA = DUAN.MADA  AND TENNV <> “LE HONG NGOC™ AND TENDA = “CAU LONG BIEN" AND (TG=12 OR TG=24)
\4: SELECT TEN FROM THAP WHERE TUOI=60

Chuyen Sang AQL | ‘ Chuyen tat ca sang AQL CAY TOANTU

AQL

Hinh 1.9. Man hinh két qua tim cau truy van SQL
Ta c6 thé chuyén mét cau truy vin SQL thtr k (trong vi du k<5) sang AQL va
vé& cdy toan tir dang AQL bang cach chon cau truy vin SQL trong list sau d6 click
nat ‘Chuyen Sang AQL’ vi du ta chon cau truy van thir 2 trong list két qua nhir sau.

ey
| THUAT TOAN CHUY

INH NGUON

Chon file: CWsersdiep_pgiDocumentsia java | El | Tim cau SQL
Them cau SQL Them SQL vao list
SQL [4: seect TEN,QUEQUAN FROM NHANVIEN A WHERE TEN="DIEP*
2. SELECT TEN FROM NHANVIEN ,PHONG ~ WHERE TEN="DIEP" AND PHONG <> 12  AND HHANVIEN.ID = PHONG.ID
3: SELECT TENNV FROM NV,DUAN,PN WHERE PN.MANV = NV.MANV AND PN.MADA = DUAN.MADA  AND TENNV <> “LE HONG NGOC*  AND TENDA = “CAU LONG BIEN"  AND (TG=12 OR TG=24)
4: SELECT TEN FROM THAP WHERE TUOI=60
5: SELECT TENSP, GIA FROM SANPHAM WHERE HANG="VNM'

[ chuyensangaal | | ChuyentatcasangaaL |

CAYTOANTU
AQL

b
3: L reuny (O e = =12 mous nooce( O renon=rcau onc mien( 0 o1z v ra=2s DUAN B<luaca ( NV B<luany PN))))) g

O rennv # 1LE Hons

?

O renoa="cau LonG BiEN"

O ro-12 v1o-24

Py

Hinh 1.12. Man hinh két qua sau khi chuyén cau SQL thit 2 sang AQL
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KET LUAN

Trong cac tai liéu nghién ctru va tng dung cac 1énh SQLs, AQLs, OTs
((Operational Trees) cay toan tir) thuong duoc chi ra truée. Tir d6 bang phuong
phap t6i wu hoa tha cong, tham chi c6 thé ty dong tdi wu hoa bang cac thuat toan da
cho tai chuong 2 muc 2.3. Nhung viéc tim kiém thu cong trong chuong trinh nguén,
viét lai cau van tin SQL, tao 1ap cAy toan tir s& mat khong it thoi gian va ciing khong
tranh dugc cac sai sot. Phuong phap d& duoc trinh bay trong luan van nay nham
khac phuc cac nhuoc diém trén, dong thoi hd trg dic luc cho hudng nghién ciu va

ung dung thudt toan song song, 1ap trinh song song xir li song song va phan tan,...

HUONG PHAT TRIEN

Chuyén cac thuat toan trong churong 2 sang cac thuat toan song song, ding
céc ngdn ngir 1ap trinh song song dé thé hién chung va thu tuc hda (mau hoéa churong
trinh) cac thuat toan trén, nham nang cao hiéu qua nghién ctu, giang day va sir

dung.
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