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NHIEM VU PE TAI
1. Noi dung va cac y&u cau can giai quyét trong nhiém vu dé tai tét nghiép
a. Noi dung:

- Nim duoc céc khai niém co ban vé program slicing
- Nim dugc cac phuong phép trong program slicing

- Tha nghiém trén mot s6 chuong trinh don gian

b. C4c y&u cau can giai quyét

3. bia diém thuc tap



CAN BQ HUOGNG DAN BE TAI TOT NGHIEP
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Co quan cong tac:

Noi dung hudng dan

Pé tai tét nghiép duogc giao ngdy ... thang ... nam 20...

Yéu cau phai hoan thanh trude ngay ... thang ... nim?20...
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Sinh vién Can bo huéng dan B.T.T.N
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HIEU TRUONG
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Db an tét nghiép Truong DPHDL Hai Phong

PHAN NHAN XET TOM TAT CUA CAN BQ HUONG
DAN

1. Tinh than thai do cua sinh vién trong qua trinh lam dé tai tét nghiép:

2. DPéanh gia chat luong cua dé tai tot nghiép (so vai ndi dung yéu cau da
de ra trong nhiém vu de tai tot nghiép)
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Db an tét nghiép Truong DPHDL Hai Phong

3. Cho diém cua can ho huong dan:
(Biém ghi bang so va chir)

Ngay ... thang ..... ndm
20...

Céan bo huéng dan chinh

(Ky, ghi rd ho tén)
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Db an tét nghiép Truong DPHDL Hai Phong

PHAN NHAN XET PANH GIA CUA CAN BQ CHAM PHAN
BIEN
PE TAI TOT NGHIEP

1. Panh gia chit lwong dé tai tot nghiép (ve cac mat nhw co sé ly luan,
thuyet minh chwong trinh, gia tri thuc té, . .)
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Db an tét nghiép Truong DPHDL Hai Phong

2. Cho diém ciia can b phan bién
(Piém ghhi bang sé va chiz)

Ngay ... thang ..... nam
20...

Can bo cham phan bién

(Ky, ghi rd ho tén)
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Db an tét nghiép Truong DPHDL Hai Phong

LOI CAM ON

Truéc hét em xin bay to tinh cam va long biét on d6i voi thay Nguyén Trinh
bong — Khoa Cong nghé Thong tin — Truong Dai hoc Dan Lap Hai Phong, nguoi
da danh cho em rat nhiéu thoi gian quy bau, tryc tiép huéng dan tan tinh giup dd,

chi bao em trong sudt qua trinh lam dd an tét nghiép.

Em xin chan thanh cam on tit ca céc thay cd gido trong khoa Céng nghé
Théng tin - Truong DPHDL Hai Phong, chan thanh cam on cac thay gido, cd gi&o
tham gia giang day va truyén dat nhitng kién thic quy bau trong suét thoi gian em
hoc tap tai truong, da doc va phan bién d6 an cua em gidp em hiéu rd hon cac van dé
minh nghién ctiu, dé em c6 thé hoan thanh dd an nay.

Em xin cam on GS.TS.NGUT Tran Hiru Nghi Hiéu truong Truong Pai hoc
Dan lap Hai Phong, Ban giam hiéu nha trwong, Bo mon tin hoc, cac Phong ban nha
truong da tao diéu kién tét nhat trong suét thoi gian hoc tap va lam tdt nghiép.

Tuy ¢6 nhiéu cb gang trong qué trinh hoc tap, trong thoi gian thuc tap ciing
nhu trong qua trinh lam d6 4n nhung khong thé tranh khoi nhiing thiéu sot, em rat
mong duoc Su gop Y quy bau cua tat ca cac thay gido, co gido ciing nhu tat ca céc
ban dé két qua caa em duoc hoan thién hon.

Em xin chan thanh cam on!

Hai Phong, ngay thang nam 2013

Sinh vién

Nguyén Sy Linh

Nguyén Sy Linh-Ct1301 11



Db an tét nghiép Truong DPHDL Hai Phong

MUC LUC
01 107N K0 PO 1
IMUC LUC ...ttt sttt en ettt 12
DANH MUC HINH ANH ..ottt 13
DANH MUC CAC TU VIET TAT . eeoeeeeeeeeeeeee et eees e 14
GIOT THIEU ..ottt ettt e e e es e 15
Chuong 1: CAC KHAI NIEM CO BAN TRONG PROGRAM SLICING......16
1.1 Cac dinh nghTa .....ccoviiiiii 16
1.2 SEAtIC SHCING .. viiiiiii e 17
1.3 DYNAMIC SHICING .veevveiiiiie e 18
Chuong 2: CAC KI THUAT DUNG TRONG PHUONG PHAP STATIC SLICING
................................................................................................................................... 20
2.1.Static slicing don thl tUC. .........cocviiiiiiii 20
2.1.1. Slicing dya vao db thi ludng didu KNieN ..........ccoveveeeveeieseeee 20
2.1.2.Slicing dira vao dd thi Phu thUGC ......cv.veeeeeeeeeeeeeee e 23
2.2.static slicing da thU tUC. .......cocvviiiiiiic 26
2.2.1.Slicing dua theo dd thi ludng didu Khién...........cccooevvvvevvevieeeresnes 26
2.2.2. D0 thi PRUTNUGC ... 29
Chuong 3: CAC KY THUAT DUNG TRONG PHUONG PHAP DYNAMIC
] I 1 | OO 36
3.1: Phuong thirc dynamic chuong trinh don thu tuC .........cccoeviiiiiiiiiiinnn, 36
3.1.1: CAC Khai Niem TUONE ONG.......covveieeeeeeeeeeeeeeee e 36
3.1.2.D0 thi PAUERUOC ...t 39
3.2. Dynamic slicing da thU tuC ..o 42
Chuong 4: THUC NGHIEM TREN CAC CHUONG TRINH SLICER ................. 44
4.1 Chuong trinh StaticSHCeT.......coovviiiiiii 44
4.2. Chuong trinh Kaveri .....cccoociiiiiiiiiiiiiciie e 47
KET LUAN L.ttt nes st 51
TAILIEU THAM KHAO ..ot 52

Nguyén Sy Linh-Ct1301 12



Db an tét nghiép Truong DPHDL Hai Phong

DANH MUC HINH ANH

Hinh 1: (a) Chuong trinh mau, (b) slice slicing ctia chuong trinh véi tiéu chuan (10,

0100 10! 1 TR R P RPPTRRTI 18
Hinh 2: (a) chuong trinh mau, (b) Dynamic slicing vai tiéu chuan (n=2, 81, x).....19
Hinh 3: D6 thi CFG cua chuong trinh mau trong HiNh 1(8) .......cvvvvevevveeeeeiieeens 21
Hinh 4: Két qua cua thuat todn cia Weiser voi chuong trinh trong Hinh 1(a) va
slice slicing vai tiéu chuan C = (10, ProdUCE) ........coveevreeeeeseeieeees et 22
Hinh 5: Vi du vé d thi phu thudc churong trinh ...........oceveeeeeeeeeseeeieeseseeeseeees 25
Hinh 6: Slice slicing cua chuong trinh trong Hinh 5 véi tiéu chuan slicing write(i).25
Hinh 7: PDG cua chuong trinh mau trong Hinh 1(8).......ccccevveevivieeeseeeecve e 26
Hinh 8: (a)Chuong trinh mau.(b)Slice slicing theo weiser.(c)Slice slicing theo
HR B o 27
Hinh 9: Chuong trinh c6 cAu tric da thil tUC MAU. ......c..evveveeeecieeiese s 28

Hinh 10: Chuong trinh mau ma tha tuc P bi slicing n 1an vai thuat toan cua weiser29

Hinh 11: Chuong trinh c6 c4u tric da thi tuC MAU KNAC ......c.cvveveerereeiecieeeas 31
Hinh 12: D6 thi SDG cua chuong trinh da thii tuc mau trong Hinh 11 ................... 33
Hinh 13: SDG cuia churong trinh mau trong Hinh 9 ....c.oovuivicciicceeceeee e, 35

Hinh 14: (a)Puong di cua chwong trinh mau trong Hinh 2(a).(b)cac khai niém
ludng AONg cho AUONE A1 AO. ...vvveeveeeeeeeeese et 36
Hinh 15: (a) Puong di ctia chuong trinh mau trong Hinh 2(a) voi dau vao n = 1.(b)
Cac khai niém ludng dong cho duong di nay.(c) Slice dynamic slicing véi tiéu
chuan (n = 1, 88, x).(d) Slice slicing khong dung thu dugc néu bo qua quan hé IR 38

Hinh 16: (a) Chuong trinh miu.(b)Pudng di v6i dAUVAO N = 2...vvveveeeeercrene, 39
Hinh 17: Chuong trinh Qn c¢6 O(2n) slice dynamic slicing khac nhau.................... 41
Hinh 18: (a) PDG cua chuong trinh trong Hinh 2(a), (b)PDG ctua chuong trinh
trong Hinh 16(a), (c)DDG cua chuong trinh HINh 16(8). .....ccoovvviiiiiiiiceice 42

Nguyén Sy Linh-Ct1301 13


file:///C:\Users\Link\Desktop\Program%20Slicing\banbaocao.docx%23_Toc359490307
file:///C:\Users\Link\Desktop\Program%20Slicing\banbaocao.docx%23_Toc359663467
file:///C:\Users\Link\Desktop\Program%20Slicing\banbaocao.docx%23_Toc359663469
file:///C:\Users\Link\Desktop\Program%20Slicing\banbaocao.docx%23_Toc359663469
file:///C:\Users\Link\Desktop\Program%20Slicing\banbaocao.docx%23_Toc359663639
file:///C:\Users\Link\Desktop\Program%20Slicing\banbaocao.docx%23_Toc359663640

Db an tét nghiép Truong DPHDL Hai Phong

DANH MUC CAC TU VIET TAT

Tén viét tit Dién giai
PDG ( Program Dependence Graph) Db thi phu thudc chuong trinh.
CFG (Control Flow Graph) Db thi ludng diéu khién .

REF (is the set of variables whose values | La tap céc bién c6 gia tri duoc sir dung.
are used)

DEF (is the set of variables whose values | La tap céc bién c6 gia tri dugc thay doi.
are changed)

INFL (range of influence) Tam anh huong.

MOD (variables that may be modified) Bién co thé stra doi.

USE (variables that may be used) Bién c6 thé str dung.

SDG (System Dependence Graph) Do thi phu thudc hé thong.

DU (Definition- Use) Quan hé Pinh nghia — Str dung.
TC (Test- Control) Quan hé Kiém thir- Biéu khién.
IR (Identity- Relation) Quan hé binh danh.

DDG (Dynamic Dependence Graph) Do thi phu thudc dong.

RDDG (Reduced Dynamic Dependence | Pd thi phu thusc dynamic rit gon.
Graph)

DDSG (Dynamic Denpendence Synthesis | D0 thi tong hop phu thudc dong.
Graph)
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Db an tét nghiép Truong DPHDL Hai Phong

GIGI THIEU

Trong san xuat phan mém, rat nhiéu hoat dong duoc thuc hién nhu khao sat,
phan tich, thiét ké,... Trong d6 kiém thir, bao tri phan mém 1 nhitng cdng viéc c6
tam quan trong nham dam bao phan mém hoat dong chinh xac, hiéu qua. Tim hiéu
vé Program Slicing 1a mét trong nhiing phuwong phap nang cao chat lugng phan
mém.

Trong qua trinh tim hiéu tai liéu, em da nghién cau, tim hiéu va trinh bay
trong d6 4n cac phuong phap ap dung trong Progam Slicing nham 1am ré mot sé ky
thuat duoc ap dung trong do.

Céc tac gia nhu Weiser, Ottenstein, B. Korel, J. Laski, Horwitz,Reps,Binkley
... La nhitng nguoi tién phong nghién ciu vé linh vuc nay. Cac tac gia di dua ra
cac khai niém nhu Static Slicing, Dynamic Slicing, do thi phu thuéc chwong trinh,
d6 thi phu thudc ludng diéu khién,doé thi phu thudc hé théng... Tir d6 hinh thanh
mét linh vuc nghién cu méi trong viéc dam bao chat lugng phan mém.

Véi kién thire nhu vay, trong dd 4n nay em ciing chi bude dau tim hiéu cac
k¥ thuat dd duoc dé xuat dé tir d6 hinh dung rd hon vé mét khia canh trong linh vuc
san xuat phan mém. Do vay, em chon dé tai: “Nang cao chat lwong phan mém bang
ky thuat Program Slicing”. D6 an dugc trinh by nhu sau:

Gi6i thiéu: GIOI THIEU VE BAI TOAN PROGRAM SLICING
Chwong 1: CAC KHAI NIEM CO BAN TRONG PROGRAM SLICING

Trinh bay cac khai niém co ban dwoc ung dung trong ky thugt Program
Slicing.

Chuong 2: CAC KY THUAT DUNG TRONG PHUONG PHAP STATIC SLICING

Trong chirong nay trinh bay vé c&c ki thudt trong Static Slicing nhw: Phiong
phap don thu tuc va da thu tuc.

Chuong 3: CAC KY THUAT DUNG TRONG PHUONG PHAP DYNAMIC SLICING

Trong chwong ndy trinh bay vé cac ky thugt trong Dynamic Slicing nhu:
Phuwong phap don thu tuc va da thu tuc.

Chuong 4: THUC NGHIEM TREN CAC CHUONG TRINH SLICER

Churong nay trinh bay cdc céng cu tro gilp trong viéc nghién cizu va tim hiéu cac kj
thugt Program Slicing.

K&t luan: Trinh bay cac két qua tim hiéu trong qué trinh thuc hién do an.

Cudi cung la phan Tai liéu tham khao.
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Db an tét nghiép Truong DPHDL Hai Phong

Chwong 1: CAC KHAI NIEM CO BAN TRONG
PROGRAM SLICING

Theo Weiser [Weil] Program slicing la mot phuong phap dugc thuc hién
gidng nhu céc 1ap trinh vién co6 kinh nghiém g& réi chuong trinh. Khi thuc hién cac
k¥ thuat trong g& rdi chuwong trinh, cac lap trinh vién thuong lua chon cac diém can
quan tam goi Ia Fix point. Bé tir d6 dirng chwong trinh hoic ¢6 1ap mot sé 1énh dé
g& roi. Cong viéc g& réi nay doi hoi rat nhiéu cong strc ciing nhu thoi gian. Néu con
ngudi thuc hién thi ¢6 thé lai mac nhitng 16i khac. Do vay, ¢6 nhiéu quan diém ung
ho viéc tich hop program slicer va méi trudng gé roi.

Tir chuong trinh gdc, k¥ thuat program slicing sé tinh toan dé lya chon mot
tap cac cau lénh lién quan dén mot bién hoic mot nhdm céc bién nao d6 dé kiém
soat. Bat dau tir mot tap hop cac hanh vi caa chuong trinh, cit giam chuong trinh
mau tbi thiéu ma van tao ra hanh vi d6. Chuong trinh rit gon, dugc goi 1a mét
"slice”, la mot chuong trinh doc lap dam bao tinh toan ven cia chuong trinh ban
dau.

Mot slice cua chuong trinh P, véi tiéu chuan slicing(n, v) trong d6 n 1a vi tri
ctia cau lénh trong chuong trinh (n=1,..,téng sé cau Iénh) va v 1a bién trong cau lénh
n, chi bao gom cac cau lénh can thiét cua P dé nam bat dugc hanh vi cua v tai cau
lénh n. Cong viéc tinh toan duoc goi la program slicing. Duéi day 1a mot sé khai
ni¢ém hay dung trong ki thuat program slicing.

1.1 Cac dinh nghia
Pinh nghia 1: P6 thi c6 hwong G
D6 thi ¢é hueng G 1a mét cap co thir tr G:=(V, A), trong do:

-V, tdp cac dinh hogc nut,

- A, tap cac cap co thir tw chira cdc dinh, dwoc goi la cac canh cé
huong hogc cung. Mgt cagnhe= (x,y) dwoc coi la cé
huong tie X t61y; X dwoc goi 12 diém daulgoc vay duoc goi la diém
cudi/ngon cia canh.

Pinh nghia 2: P6 thi ludng diéu khién

Mgt do thi luong diéu khién cia chirong trinh P la mét dé thi trong dé
MGi miit twong 1Ny Véi mét cau lénh trong P va madi canh thé hién cho
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Db an tét nghiép Truong DPHDL Hai Phong

mét luong diéu khién trong P. P thi luong diéu khién(CFG) chira hai
nut dac biét 1a Start va Stop lan lwot thé hién cho nit bdr dau va ket
thuc chwong trinh.

Pinh nghia 3: L4t cit chwong trinh thyc thi

Véi cau Iénh thiz n va bién v, Mgt slice S cia chwong trinh P déi Véi tiéu
chudn slicing(n, v) 1& mét chwong trinh thuc thi bat Ki véi cdc ddc tinh sau day:

- S 6 thé thu duroc bang cach khdng xoa hodc x0a nhiéu cau Iénh tor
P.

- Khi P dieng véi mét dau vao cho trude thi S ciing phdi dieng Véi
dau vao dé, P va S cling tinh todn ra mét gia tri cua cac bién trong
V khi cau Iénh tuwong 1ng voi nat n duroc thuc hién .

1.2 Static slicing

Theo Weiser, static slicing duoc tinh todn bang cach xac dinh lién tiép cac
tap hop céc bién lién quan cua cac cau Iénh theo su phu thudc dir liéu va phu thudc
ludng diéu khién. Trong phuong phap nay, chi nhitng théng tin tinh dugc st dung
tac 14 chi xem xét ma ngudn ma khéng quan tim dén qué trinh thuc thi chuong trinh
nén slices slicing cia Weiser dugc goi la static slicing.

M6t phuong phép khac cta Ottenstein st dung do thi phu thuge chirong trinh
PDG (Program) dé thuc hién chuong trinh. PDG la mot do thi c6 hudng véi cac
dinh twong &ng vai cac cau Iénh va tinh chat diéu khién , cac canh tuwong (ng la phu
thudc dix liéu va phu thudc diéu khién gitra cac cau lénh. Tiéu chuan slicing duoc
xac dinh 1a mét dinh trong PDG ma slices clicing bao gom tat ca cac dinh trong
PDG ma tir dinh ciia tiéu chuan slicing c6 thé di t6i.

Mot phuong phap khac duge dua ra boi Bergeretti va Carre sir dung quan hé
ludng thdng tin tir mot chwong trinh huéng ¢t phap. Cac phuong phap nay tinh toan
tap cac cau Iénh va xac dinh diéu khién bang cach duyét ngugc chuong trinh bét dau
tir tiéu chuan slicing nén slices slicing sinh ra goi la static slicing nguoc. Bergeretti
va Carre sau d6 giéi thiéu static slicing tién gdm tat ca cac cau Iénh va tinh chat
diéu khién phu thudc vao tiéu chuan slices. M6t cau Iénh bi phu thudc vao tiéu
chuan slices néu cac gia tri duoc tinh toan tai cau Iénh d6 phu thudc vao gié tri duoc
tinh toan tai tiéu chuan slices, hoic gié tri duoc tinh toén tai tiéu chuan slices cd tinh
chat quyét dinh sy thi hanh cua cau lénh do.
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Db an tét nghiép Truong DPHDL Hai Phong

(1) read (n) ; read (n) ;

(2) i:=1; i = 1;

(3) sum := 0;

(4) product := 1; product := 1;

(5) while i <= n do while i <= n do
begin begin

(6) sum := sum + 1;

(7) product := product * i; product := product * i;

(8) i :=1i + 1 i :=1 + 1
end; end;

(9) write (sum) ;

(10) write(product) write (product)

(a) (b)

Hinh 1: (a) Chuong trinh meU, (b) slice slicing cua chuong trinh vai tiéu
chuan (10, product)

Static slicing c6 thé duoc sir dung dé xac dinh cac bd phan cua chuong trinh
c6 tiém nang dong gdp vao su tinh todn cua cac chirc ning duoc lya chon cho tat ca
cac chuong trinh dau vao c6 thé. Static slicing 1a hiru ich dé dat dwoc mot su hiéu
biét chung cua cac bo phan cua chuong trinh dong gép vao sy tinh toan dé cac chirc
ning duoc lya chon. Mic du static slicing c6 nhiéu loi thé trong quéa trinh theo doi
chuong trinh, static slicing thuong xuyén van con chuong trinh con 16n vi tinh ton
khong chinh xac cua nhiing slice. Ngoai ra static slicing khdng thé duogc sir dung
trong qua trinh theo ddi vé thuc hién chuong trinh.

1.3 Dynamic slicing

Khai niém dynamic slicing ban dau duoc gii thiéu boi Kroel va Laski 1a mot
bién thé ciia phuong phap phan tich ludng ngugc cua Balzer. Phan tich ludng ngugc
quan tdm dén ludng thong tin trong chwong trinh voi mot gia tri dau vao cu thé.
Nguoi dung duyét d6 thi biéu dién phu thudc diéu khién va phu thuoc dit liu gita
cac cau lénh trong chuong trinh. Vi du nhu gia tri dugc tinh tai cau Iénh n phu thudc
vao gia tri tinh toan tai cau Iénh t thi nguoi dung phai duyét nguoc tir dinh tuong
ing véi cau 1énh n dén dinh cua cau lénh t.

Lich st thuc hién 1a dudng di chra mot chudi céc sy xuét hién caa cac cau
lénh va tinh chat diéu khién. Trong phwong phap dynamic slicing thi chi cd cac su
phu thudc xuat hién trén mét lich st thuc hién cu thé cia chuong trinh méi duoc
cho vao slice slicing. M6t tiéu chuan slice 1a bo ba (x, 19, V)trong d6 x thé hién dau
vao cua chuong trinh, sy xuét hién cua cau 1énh 191a thanh phan thtr q trong duong
di, V 1a tap hop c4c bién trong chwong trinh. Su khac biét giita static slicing va
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Db an tét nghiép Truong DPHDL Hai Phong

dynamic slicing 1a dynamic slicing st dung véi gia thiét c6 dau vao cé dinh cu thé
con static slicing khong quan tim dén dau vao.

(1) read(n) ; read(n) ;
(2) i := 1; i = 1;
(3) while (i <= n) do while (i <= n) do
begin begin
(4) if (i mod 2 = 0) then if (i mod 2 = 0) then
(5) X = 17 X = 17
else else
(6) X := 18; ;
(7) i =i + 1 i :=1i + 1
end ; end ;
(8) write (x) write (x)
(a) (b)

Hinh 2: (a) chuong trinh mau, (b) Dynamic slicing véi tiéu chuan (n=2, 8', x)

Vi du 1.3.1: Trong Hinh 2 chi ra slice dynamic slicing ctia chuong trinh mau
V6i tiéu chuén slicing C = (n = 2, 8", x) trong d6 8" thé hién 1an xuat hién thtr nhét
ctia cau lénh 8 trong lich sur thuc hién cua chuong trinh. Véi dau vao n = 2 thi tha
tir thuc hién cac cau lénh cua chwong trinh 1a {1%, 2%, 3%, 4% 6°, 7°, 37, 4% 5° 7% 3!
8'2}, c4c chi s bén trén chi thtr tu cau lénh thuc hién(trong thir tu ndy thi cau Iénh
s6 8 xuat hién lan dau ¢ vi tri tha 12). V6i dau vao n = 2 thi vong lap thuc hién hai
lan véi cac phép gan 1a x: = 18 va x: = 17. Trong vong lap lan thix hai thi cau lénh
gan x: = 17 dugc thyc hién thay thé cho phép gan trong cau lénh x: = 18 thyc hién
trong vong lap tha nhat nén cau lénh gan x: = 18 trong nhanh else caa cau lénh if
khong c6 trong slice slicing. Trong khi d6 thi slice static slicing véi tiéu chuan C =
(8, X) bao gom toan bo chuong trinh.

Nguyén Sy Linh-Ct1301 19



Db an tét nghiép Truong DPHDL Hai Phong

Chuong 2: CAC Ki THUAT DUNG TRONG PHUONG
PHAP STATIC SLICING

2.1.Static slicing don thu tuc.

2.1.1. Slicing duwa vao dé thi luéng diéu khién

Phuong phap static sling dua trén d6 thi ludng diéu khién duoc gidi thiéu bai
Weiser. Mot tiéu chuan slice trong phuong phap nay 1a mot bo C=(n, V)trong d6 n
la mot nat trong d6 thi ludng diéu khién CFG ciia chuong trinh va V 1a mot tap con
cac bién cua chuong trinh. Mét slice slicing S ddi véi tieu chuan C=(n, V) 1a mot
tap con céc cau lénh trong P thoa man tinh chat: khi P dung voi mot gia tri dau vao
cho truéce thi S ciing ding voi dau vao doé, P va S cuing tinh toan ra mot gia tri cua
cac bién trong V khi cau lénh twong @ng vai nit n duoc thuc hién.

Db thi ludng diéu khién CFG 1a mot d6 thi c6 huéng véi mdi nit biéu dién
mét cau Iénh hay tinh chat diéu khién trong chuong trinh. Mot canh tir nat i dén nut
j thé hién cho ludng diéu khién tir i dén j. Bb thi CFG chira hai nait dac biét 1a Start
va Stop lan luot thé hién cho nat bit dau va két thac chuong trinh. Tai nat i ton tai
hai tap hop do la:

e Tap DEF (i) bao gom tat ca c4c bién ma gia tri cia nd bi thay ddi tai
nat i.
e Tap REF(i) bao gom tit ca c4c bién dugc tham chiéu tai nt i.

Trong d6 thi ludng diéu khién thi ludng diéu khién c6 hai loai 1a phu thudc
dir liéu va phu thudc didu khién. NGt j 12 phu thudc ludng vao nat i néu ton tai mot
bién x sao cho:

e x € DEF(i)
e x € REF())
e Ton tai mot duong di tir i dén j ma khong cd sy ghi dit liéu 18n bién x.

Mot nit i trong do thi CFG la ndt cha caa mét nit j néu tat ca moi dudng di
tir nGt i dén nat Stop déu phai qua ndt j. Mot nat j 1a phu thude diéu khién vao nit i
néu:

e Ton tai mot duong di P tir i dén j macod u # i, j trong P 1a cha cua j
e i khong phai la cha cua j

Trong chuong trinh c6 cau tric thi cac cau Iénh trong cac nhanh cua cau lénh

if va while 1a phu thudc diéu khién vao tinh chat diéu khién.
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Hinh 3: D6 thi CFG cuia chuong trinh mau trong Hinh 1(a)

Vidu 2.1.1.1: Hinh 3 chi ra CFG cuta chuong trinh trong Hinh 1(a). Nat 7 1a
phu thudc ludng vao ndt 4 vi ndt 4 dinh nghia bién product, nit 7 tham chiéu bién
product va ton tai duong di 4-5—-6—7 khong c6 dinh nghia bién product. NGt 7 1a
phu thudc diéu khién vao nat 5 vi ton tai duong di 5—6—-7 ¢6 nit 6 1a cha caa nat 7
va nat 5 khéng la cha cua nat 7.

Slice slicing nho nhat duoc tinh bang cach tinh cac tap bién lién quan & ting
nut trong do thi CFG. PAu tién, cac bién lién quan truc tiép duoc xac dinh bang
cach Iy ra cac phu thuoc dit liu. Ky hiéu i ceg j thé hién cho tén tai mot canh trong
CFG tir nat i dén nat j.

Véi tiéu chuan cit C = (n, V), tap cac bién lién quan tryuc tiép tai nat i coa
CFG ki hiéu la (i). Ta duyét nguogc do thi CFG dé tim ra cac bién lién quan. Tap
duoc xac dinh nhu sau:

e RS (i) =V khii=n.
e Vi moi i=crs j, RS (i) chira tit ca céc bién v sao cho v € R (j) va v
¢ DEF(i), hoic v € REF(i) va DEF(i) N RS (j) # @.

Tap cac cau lénh lién quan tryc tiép S, 1a mot tap cac nuat i xac dinh mot
bién v lién quan tai nGt lién ké sau j va i trong CFG:

[ e ]
RC‘ (E') = R%(L) l']UbEHE. HE&,REF(&})(”
Cac bién dugc tham chiéu trong tinh chat diéu khién caa cau lénh if hay
while 12 lién quan gian tiép néu tdn tai it nhat mot cau 1énh trong than cua nd 12 lién
quan.
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Tam anh huong IFNL(b) caa cau 1énh nhanh b 1a lién quan gian tiép néu cd i
va i nam trong tam anh huong IFNL(b) cua b. Cac cau Iénh nhanh lién quan do anh
huong cua chang lén ndt i ndm trong dugc xac dinh nhu sau:

k
Bt

Tap céac bién lién quan gian tiép
xac dinh mot bién lién quan dén mot lién ké sau j:

k41
sk

Sk+1

= {b]|3Ji € Sk, i € INFL(B)}

= BEU{i| DEF(i) N BEFN () # 0,0 —crG J}

c chira cac ndt trong B¥; cuing véi nat i

Céc tap R*"'c va S¥*'. 1a cac tap khong giam lan luot cua cac bién va cau
lénh trong chuong trinh. Qua trinh tinh toan trén duoc tiép tuc dén khi S¥*1. ¢b dinh.
Céc cau lénh trong S¥*1. thu duoc 13 cac cau lén ¢o trong slice slicing mong mudn .

NopE # || DeF | ReF | IneL | R | Rt

1 {n} ([ @ 0 0

2 {1} 0 0 0 {n}

3 { sum } 0 0 {i} {i, n}

4 {product } [0 0 {1} {i, n}

5 1] {i, n} {6,7.8} | {product, i} | {product, i, n}
6 { sum} {sum, i} 0 {product, i} | {product, i, n}
7 {product } | { producz, i} | 0 {product, i} | {product, i, n}
8 {i} {i} 0 {product, i} | {product, i, n}
9 ( { sum } 0 { product } { product }

1 0 { product } 0 { product } { product }

Hinh 4: Két qua cua thuat toan cua Weiser véi chuong trinh trong Hinh 2(a)
va slice slicing véi tiéu chuan C = (10, product)

Thuat toan static program slicing sir dung do thi ludng di liéu caa Weiser
tinh toan ra slice static slicing theo cac budc sau:

Buwéc 1: Xac dinh cac canh phu thudc ludng va phu thude diéu khién dé
vé& db thi ludng diéu khién cho chuong trinh.

Buwéc 2: Xac dinh cac tap bién va cac tap cau Iénh lién quan tryc tiép va
gian tiép dén cau lénh va bién trong cau Iénh slice théng qua viéc tinh
toan cac tap hop R, 8%, R, $“*%¢
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Buwéc 3: Lip lai cac budc tinh toan cac tap lién quan ¢ budc 2 trén dé
tinh toan tap cb dinh S¥**¢ . Céac cau lénh trong S*"'c 1a céc cau lénh c6
trong slice program slicing mong muén.

Vi du 2.1.1.2: Xét chuong trinh trong Hinh 3(a) véi tiéu chuan slice(10,
product). Hinh 4 chi ra cac tip DEF, REF, INFL va tap cac bién lién quan tinh theo
thuat toan cua Weiser. D6 thi CFG cua chwong trinh chi ra trong Hinh 3.Tir céc
thong tin trén hinh vé ta tinh duoc S°% = {2, 4, 7, 8}, B°c ={5}, S*c ={1, 2, 4, 5, 7,
8}. Trong vi du nay, tap cb dinh cua tap cac cau lénh lién quan gian tiép S'c dat
dugc la twong ung véi slice program slicing trong hinhl(b). Cau Iénh
write(product) khéng c6 trong slice slicing. That ra cau Iénh xuat ra khéng cé trong
slice slicing vi: (i) DEF cua n6 rong nén khéng co cau Iénh nao phu thuoc dit liu
vao no va (i) khdng co6 cau Iénh nao phu thudc diéu khién vao mot cau 1énh xuét.

2.1.2.Slicing dwa vao dé thi phu thugc

Ottenstein dua ki thuat static program slicing don thu tuc duwa trén dd thi phu
thudc chuong trinh. CAc cdu lénh ciia chuong trinh tao thanh cac dinh cua d thi
phu thudc, cac canh twong tng vai phu thudc dir liéu va phu thude diéu khién giira
cac cau lénh.

Do thi PDG cutia chuong trinh P ki hiéu 12 Gp 12 mot d6 thi ¢ huéng ma cac
dinh cua G, biéu dién cac ciu lénh va tinh chat diéu khién xuét hién trong chuong
trinh P, trong Gp ¢6 mot dinh dic biét goi 1a dinh vao. Gp 12 mot da d6 thi nén c6
thé c6 nhiéu hon mét cach gitra hai dinh.

Db thi Gp chira mot cach phu thudc diéu khién tir dinh u dén dinh v ki hiéu 1a
u—.V Néu xay ra mot trong cac diéu sau day:

e U la dinh vao va v biéu dién cho mot cau lénh caa P khéng long trong
bat ky vong lip hay diéu kién nao. Cac canh nay dwoc dan nhan True.

e U biéu dién cho mot tinh chat diéu khién va v biéu didn mot cau Iénh
cua P ¢ ngay trong vong lip hay diéu kién biéu dién boi u. Néu u 1a
tinh chat diéu khién cua mot vong lap while thi cach u—.v duoc gan
nhan True, néu u 12 tinh chét cua mot cau Iénh diéu kién thi cach u—v
1a duoc gan nhan True hay False lan luot tly theo v xuat hién trong
nhanh then hay nhanh else.

Mot canh phu thudc dit liéu tir dinh u dén dinh v ham y chi ra sy tinh toan
ctia chuong trinh c6 thé bi thay ddi néu thir tu twong ddi cua cac thanh phan dai dién
cua u va v bi dao nguoc lai. Cac can h phu thugc dir liéu cia PDG dugc xac dinh
bang cach sir dung phan tich ludng dit liéu. Mot PDG chtra mét canh phu thudc
ludng tir dinh u dén dinh v ky hiéu 1a u = v néu théa man cac diéu kién sau day:
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1. ula dinh dinh nghia bién x.
2. v 1a mot dinh sir dung bién x.
3. Duong di tir u dén v khéng c6 dinh nghia nao cua x.

Cac phu thuoc ludng duoc chia thanh hai loai 1a 1ip mang va lap doc lap.
Mot phu thudc ludng lip mang u —¢ v duoc truyén bai vong lap L, ky hiéu 1a u
=1LV néu ngoai c6 3 diéu kién (1), (2), (3) trén thi phai théa man thém cac diéu
Kién sau:

4. C6 mot dudng di thoa mén didu kién tha (3)bén trén va bao gom mét
canh nguoc dén tinh chat diéu khién cua vong lap L.
5. Ca hai u va v déu nam trong vong lap L.

Mot phu thudc ludng u—;v 1a 1ap doc 1ap ki hiéu 12 u—; v ngoai cac diéu kién
(1), (2), (3) bén trén thi phai thoa man thém cac diéu kién sau:

6. CO mot duong di thoa man diéu kién tha (3)6 trén va khong co canh
nguoc dén tinh chét diéu khiéu cua vong lap L.
7. Ca hai uva v déu nam trong vong lap L.

Horwitz va Reps da chi ra rang cac bién thé PDG la day du tuc 1a néu hai
chuong trinh ¢6 cung PDG thi ching twong dwong nhau. Piéu d6 c6 nghia 1a khi
cho cliing mét trang thai dau vao thi chung tinh ra cing gia tri cho tat ca cac bién
hay ching ciing chay ma khong két thac.

Vi du 2.1.2.1: Hinh 5 chi ra mot chuong trinh va biéu do phu thudc vao
chuong trinh d6. Cac miii tén dam thé hién cac canh phu thudc diéu khién, mii tén
nhat thé hién cac canh phu thudc ludng lip doc 1ap, mii tén nhat voi dau gach
ngang thé hién cac canh phu thudc ludng lap mang.
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Program Example
begin

while(i<11)do
begin
sum = sum+1;
i=i+1:
end
write{sum);
write(i);

end;

Hinh 5: Vi du vé d6 thi phu thugc chuong trinh

Tiéu chuan slicing ddi voi phuong phap static slicing st dung d6 thi phu
thuoc PDG chinh 1a mét dinh trong PDG. Ta ki hiéu cac slice slicing cta Gp ddi véi
dinh s ky hiéu slice(G, s). Slice(G, s) chua tat ca cac dinh c6 thé di tdi dinh s thong
qua cé4c canh phu thudc luéng hay canh phu thudc diéu khién. Tap cac dinh cua
Slice(G,s) ki hiéu la V(Slice(G, s)) dugc xac dinh nhu sau:

V(Slice(G, s))={v | veV(G) v = *s}.
Tap céc canh cua Slice(G, s) ki hiéu 1a E(Slice(G, s)) dugc xac dinh nhu sau:
E(Slice(G, s))={v2u | (v =u) € E(G) v, u € V(Slice(G, s))}

U {(v—cu) € E(G) v, u € V(Slice(G, s))}.

Vi du 2.1.2.2: Hinh 6 chi ra slice slicing ciia chuong trinh theo d6 thi phu
thudc cua chwong trinh trong Hinh 5 véi tiéu chuan slice write(i).

Program Example
begin
sum:= ():
i=0; _—
while(i<11)do P
begin
sum := sum+1; \<
i=i+1; ~—
end T~ .
write(sum); =il )
write(i):

/‘- .

(" whilei <11 A ( write(i) -H\J
oy

— \

end;

Hinh 6: Slice slicing cua chuong trinh trong Hinh 5 véi tiéu chuan
slicing write(i).
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Vi du 2.1.2.3: Trong Hinh 7 chi ra d thi PDG cua chwong trinh trong Hinh
1(a). Trong hinh nay thi canh dam biéu dién phu thudc diéu khién ca canh nhat biéu
dién phu thudc ludng. Cac 6 mau dam chi ra cac dinh trong slice slicing vai tiéu
chuan write(product).

Hinh 7: PDG cua chuong trinh mau trong Hinh 1(a)
2.2.static slicing da thu tuc.

2.2.1.Slicing dwa theo dé thi luéng diéu khién

Weiser chi ra hai budc dé tinh toan slice program slicing da tha tuc dua theo
d6 thi ludng diéu khién nhu sau:

Bwéc mdt: trong chuong trinh ¢6 nhiéu thu tuc thi slice slicing duoc tinh
toan véi thu tuc P chia tiéu chuan slicing ban dau. Anh hudng cua loi goi thu tuc
Ién tap cé4c bién lién quan duoc tinh bang cach sir dung théng tin tong hop da thu
tuc. V&i mot tha tuc P, thong tin ndy chira tip MOD(P) cua céc bién bi thay dbi boi
P va tap USE(P) cua céc bién duoc sir dung boi P. Mot 1oi goi dén thu tuc P duoc
xem nhu 1 n6 xac dinh moi bién trong MOD(P) va sir dung moi bién trong USE(P)
noi ma tham sé thuc thay thé cho tham sb hinh thirc. Thuat toan cua Weiser khong
chinh xac do iy cac cau Iénh ma tham s ra phu thudc vao tham sé vao.
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Vi du 2.2.1.1: Trong Hinh 8(a) chi ra mét chwong trinh miu chi rd van dé
trén. Thuat toan slicing da thu tuc sé& tinh ra slice slicing dugc thé hién & Hinh 8(b)
bang cach st dung cac tap MOD(P) va USE(P). Slice slicing nay cht:a cau lénh
a:=17 1a do sy phu thudc gia giira bién a trudc 16i goi va bién d sau 16 goi.

program Example; program Example; program Example;

begin begin begin
(1) a :=17; a :=17; i
(2) b := 18; b :=18; b := 18;
(3) Pla, b, ¢, d); Pla, b, ¢, d); P(a, b, ¢, d);
(4)  write(d) write(d)

end end end

procedure P(v, w, x, y); | procedure P(v, w, x, y); | procedure P(v, w, x, y);
(5) % :=v;
(6) y:=w y o= W y i W

end end end

(a) (b) (c)

Hinh 8: (a)Chuong trinh mau. (b)Slice slicing theo weiser. (c)Slice slicing
theo HRB
Bwéc hai: Tiéu chuan slicing méi dugc sinh ra cho hai loai thu tuc: (i)
nhitng tha tuc Q duoc goi boi P va (i) nhiing thi tuc R goi dén P.

Buéc hai nay sé dugc lap lai dén khi khéng con tiéu chuan méi dugc sinh ra.
Viéc sinh cac tiéu chuan méi dwoc hinh thic héa bang coéng thac UP(C) va
DOWN(C) anh xa maot tap tiéu chuan C trong tha tuc P dén lan lugt cac tap tiéu
chuan trong cac thu tuc R goi P va trong cac tha tuc Q dugc goi boi P.

Tap UP(C) ={(no, Vo)} trong d6 ng 1a cau lénh cudi cling cta Q va vq 1 bién
c6 lién quan trong P va trong pham vi anh hudng cia Q (tham sé hinh thic thay thé
cho tham sé thuc). Tap DOWN(C) ={(ng, Vr)} trong do6 ng 12 mot 1oi goi P trong R
va Vg 12 tap bién lién quan trong ciu lénh dau tién cua P trong tim pham vi anh
huong cua R(tham sb thuc thay thé cho tham sé hinh thic). Tap kin (UP
DOWN)*(C) chira céc tiéu chuan slice can thiét dé tinh toan moét slice slicing véi
tiéu chuan slicing ban dau C. Ta slicing chuong trinh theo tap tiéu chuan nay s&
dugc slice program slicing mong muén
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program Example ; procedure 2dd(a; b);
begin ' begin
(11) a := a + b
(1) read(n); end
(2) i = 1;
Eii ;izd:l;tof— 1. procedure Multiply (c¢; d);
(5) while 1 <= n do ll)egm
. (12) 3 := 1;
begin (13) X i 0
(6) Add (sum, 1i); oo
. . (14) while § <= 4d do
(7) Multiply (product, 1); begin
(8 endAfid(l’ L) (15)  Add(k, c);
{9) write(sum); (16) enjfid(j’ 1)
(10) write (product) (17) ¢ := k
end
end

Hinh 9: Chuong trinh ¢6 cau tric da thi tuc mau.

Vi du 2.2.1.2: Slice slicing duoc tinh todn véi gia tri cudi caa bién product
trong chuong trinh & Hinh 9. Gia st ta phai slicing véi tiéu chuan ban dau 1a (10,
product). Trong budc 1 caa thuat toan Weiser slice slicing gom tat ca cac dong caa
chuong trinh Main trir dong 3 va dong 6. Loi goi thu tuc Multiply(product, i) va
Add(i, 1) ciing c6 trong slice slicing vi: (i)cac bién product va i lién quan dén céac
loi goi thu tuc d6 , (i) sir dung phan tich ludng thong tin da tha tuc ta c6 MOD(Add)
= {a}, USE(Add) = {a, b}, MOD(Multiply) = {c}, USE(Multiply) = {c, d}. Vi tiéu
chuan ban dau trong chuong trinh Main, ta c6 UP({10, product}) = DOWN({10,
product}) chua tiéu chuan (11, {a}) va (17, {c, d}). Két qua cua viéc cat tha tuc Add
véi thu tuc(11, {a}) va thi tuc Multiply véi tiéu chuan (17, {c, d}) chinh Ia ca hai thu
tuc d6. Luu ¥ rang cac 1oi goi Add ¢ dong 15, 16 sinh ra tiéu chuan méi (11, {a, b})
va sau do6 slicing lai thu tuc Add.

Horwitz, Reps va Binkley da chi ra rang phuong phép slicing da thu tuc cua
Weiser khong chinh xac vi phuong phap nay gap vin dé& vé ngit canh goi. Van dé
ngit canh goi gap phai khi tinh toan xuéng cac thi tuc Q duoc goi bai thu tuc P.
Nhung khi duyét nguoc do thi ludng diéu khién thi s& di 1én moi thi tuc goi Q ma
khong chi c6 P. Piéu nay twong dwong véi cac dudng thuc hién vao Q tr P vara Q
tr mot tha tuc P’ khéac. Cac duong thuc hién do 1a khong thuc thi dugc nén phuong
phap slicing nay sé tao ra slice slicing khong chinh x&c .

Vi du 2.2.1.3: Trong Hinh 9 chi ra van d& ngit canh goi. Khi dong 11 ¢6
trong slice slicing, tiéu chuan méi dugc sinh ra cho tat ca loi goi dén Add. Cac 1oi
goi do 1a cac 1oi goi tai cac dong 8, 15, 16 va cling co6 101 goi Add(sum, i) & dong 6.
Tiéu chuan mai (6, {sum, i}) duoc sinh ra s& cho cau lénh 3 va 6 vao trong slice
slicing la cho slice slicing chuong trinh thu dugc toan bd chuong trinh.
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Vin dé ngit canh goi cua thuat todn Weiser s& duoc giai quyét néu céc tiéu
chuan trong tap UP chi duoc quan tam khi c¢é cac tha tuc goi dén thu tuc P chira tiéu
chuan khai tao. Khi khong c6 tha tuc ndo goi dén tha tuc P thi chi c6 tap DOWN la
can thiét cho viéc tinh toan slice slicing.

Program Main;
- Procedure P (¥1, ¥2s «-es ¥o)s
while (._.)do Begin
P (x, X2, ..., Xny, write(y);
Z = X; write(ya);
Myl = ]
X3l = Xa! I
write(yy);
Hnl = X1y end:
end;
write(z);
end:;

Hinh 10: Chwong trinh mau ma tha tuc P bi slicing n 1an vai thuat toan cua
Weiser

Vi du 2.2.1.4: Trong Hinh 10, L ki hiéu cho sé dong cua cau Iénh write(z) va
M 14 s6 dong cau lénh cubi cua tha tuc P. Tinh toén slice slicing vai tiéu chuan (L,
{z} yéu cau n vong lip trong than caa vong lap while. Trong vong lap tha i thi cac
bién x4, ..., X; S& lién quan tai dinh goi gay ra bao gom tiéu chuan (m, {yx, ....... Vi)
trong DOWN(Main). Néu ta khong chi y khi lidy nhém tiéu chuan trong
DOWN(Main) thi thi tuc P s& bj slicing n lan.

2.2.2. Do thi phu thugc

Horwitz, Reps va Binkley str dung phuong phap slicing dwa vao do thi phu
thudc hé théng SDG dé slicing chuong trinh da thu tuc ¢6 cu trac. Tir “hé théng”
trong khai niém d6 thi phu thudc hé théng dung dé nhan manh mot chuong trinh co
nhiéu tha tuc. Mot SDG chira mot PDG cua chuong trinh chinh va cac dd thi phu
thudc thu tuc cua mdi tha tuc dugc két ndi boi cac canh phu thude luong va canh
phu thudc diéu khién giira cac thu tuc. Vi mdi cau Iénh goi thi twong tng ¢ mot
dinh goi trong SDG. Tham s truyén dugc biéu dién bang cach sir dung bén loai
dinh tham s.
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e O phuong dién thu tuc goi, tham s truyén duogc biéu dién bang dinh
thue trong va dinh thuc ngoai md hinh viéc sao chép céc bién thyc lan
luot dén tir cac bién tam, duoc phu thude diéu khién vao cac dinh goi

e O phuong dién cac thu tuc dwoc goi, tham sb truyén duoc biéu dién
bang dinh hinh thuc trong va hinh thirc ngoai mé hinh viéc sao chép cac
bién hinh thtc 1an luot dén tir cac bién tam, duoc phu thudc diéu khién
vao dinh vao cua thu tuc.

Tai cac cau lénh goi thu tuc thi cac tham sé truyén theo tham tri duoc xay
dung theo cac budc sau:

e Thu tuc goi sao chép cac tham sé thuc trong cia né dén cac bién tam
trude khi goi no.

e Céc tham s6 hinh thuc trong cua thi tuc goi dugc khéi tao tuong (g
v&i cac bién tam.

e Trudc khi tro lai, tha tuc duoc goi sao chép gia tri cudi cung caa tham
s6 hinh thirc ngoai dén cac bién tam.

e Sau khi tré lai, thu tuc goi cap nhat cac tham sé thuc ngoai bang cach
sao chép cac gié tri twong tng véi cac bién tam.

Do thi phu thudc thu tuc tao thanh mot SDG bang céch sir dung ba loai canh
mai sau:
1. Canh goi la cac canh phu thudc diéu khién giira dinh goi trong dinh
goi va dinh vao tha tuc tuong tng trong do thi phu thudc thu tuc.
2. Canh tham s6 trong giira cac dinh hinh thire trong tai tha tuc dwoc goi
va dinh thuc trong tai dinh goi
3. Canh tham sb ngoai gitra cac dinh hinh thirc ngoai tai thu tuc duoc goi
va dinh thuc ngoai tai dinh goi.

Canh goi 1a mot loai canh mai cua canh phu thudc diéu khién. Canh tham s
trong va canh tham sé ngoai 1a hai loai canh méi cua canh phu thugc di liéu. Thuan
loi ctia phuong phap tinh nay 1a cac canh phu thuoc ludng cé thé dugc tinh toan
theo cach thong thudng nhu cach phan tich ludng dir liéu trong d6 thi ludng diéu
khién cuaa tha tuc. Do thi ludng diéu khién chtra cac niit twong ty nhu cac dinh thyc
trong, dinh thuc ngoai, dinh hinh thac trong, dinh hinh thirc ngoai cua do thi phu
thuoc tha tuc. Mot do thi ludng dix liéu caa tha tuc bat dau véi mot chudi céc cau
lénh géan sao chép cac gia tri tir cAc bién tam goi dén céc tham s hinh thic va két
thic voi mot chudi cac cau 1énh gan sao chép gié tri tir tham s hinh thac tré lai cac
bién tam. Mdi cau lénh goi trong thil tuc duoc biéu dién trong d6 thi ludng diéu
khién bang mot chudi cac cau 1énh gan sao chép gia tri tir tham sé thuc dén céc bién
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tam goi, tiép theo 1a mot chudi cac cau Iénh géan sao chép gié tri tro lai cac bién tam
tir cac tham sé thuc.

Program Main;

begin
s = 0; Procedure Add(a, b):
im=1; begin
while(i < 11) do a: = a+b;
begin end;
call A(sum, 1);
end;
write( sum); Procedure Increment(z):
write(1); begin
end; call Addiz, 1);

end;
Procedure A(x, ¥):
begin

Call Add(x. ¥):

Call Increment(v);

end:

Hinh 11: Chuong trinh ¢6 cdu triic da thi tuc mau khac

Goi Gp 1a @6 thi phu thudc thu tuc cua thu tuc P. Cac dinh tham sé lién két
Vi 16 goi tir thu tuc P dén thu tuc Q duogc x4c dinh nhu sau:

e Trong Gp, cac dinh bén dudi cua dinh goi trong dinh goi biéu dién 1oi
goi dén Q, c6 mot dinh thuc trong tuwong wng véi tham sb thuc e cua
lo1 goi dén Q. Pinh thuc trong duoc gan nhan r_in: =e trong d6 r 1a
tén tham s hinh thirc trong &ng.

e V6i mdi tham sé thuc a 1a mot bién ¢ mét dinh thuc ngoai duoc gan
nhdn a: = r_out trong d6 r la tham sé hinh thtc twong tng.

Goi Gg la d@b thi phu thuoc thu tuc cta thi tuc Q. Céc dinh tham s6 lién két
véi dinh vao cua tha tuc Q va két thac thi tuc Q duogce xac dinh nhu sau:

1. V6i mdi tham sé hinh thac r ciia Q thi Go chira mot dinh hinh thirc
trong va mot dinh hinh thirc ngoai. Cac dinh d6 dugc gan nhan theo
thirtu lar: =r_invar_out: =r.
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Vi du 2.2.2.1: Hinh 12 thé hién d thi phu thudc hé théng cua chuong trinh
mau trong Hinh 11. B4 thi ndy gdm cac dd thi phu thudc thu tuc dwoc két ndi véi
nhau thdng qua cac canh tham sé trong, tham sé ngoai, va canh goi. C4c canh diéu
khién trong hinh khéng c6 nhan vi ta mic dinh ching c6 nhan True.

Vén d& ngir canh goi cua phuong phap static program slicing da céu trdc caa
Weiser c6 thé dugc mnh hoa d6 thi thé hién trong Hinh 12. Trong hinh nay c6 mét
duong di tir dinh cua tha tuc Main gan nhén i: =y_out mac du gia tri cua i sau loi
goi dén thu tuc A doc lap voi gié tri caa sum truéc khi goi. Pudng di cu thé nhu sau:

Main: x_in: =sum

2> A:x:=x_in
- A:a in: =X
- Add: a:=a_in
- Add: a: =a+b

- Inc: z: =a_out
- Inc:z out: =z
2> Aly: =2z out

2> Aly out: =y

- Main: i: =y_out.
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Hinh 12: D6 thi SDG ctia chuong trinh da tha tuc mau trong Hinh 11

Nguyén nhan gay ra van dé nay la khong phai tit ca cac duong di trong dd
thi twong (g véi duong di c6 thé thyc thi. Vi du nhu dudng di tir dinh x_in: = sum
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cua thu tuc Main dén dinh i: =y _out cua Main twong tng véi thi tuc Add dugc goi
boi tha tuc A, nhung trd lai thu tuc Increment. Bé khic phuc van dé nay, ching ta
thém mot loai canh bé sung vao do thi phu thuoc hé thdng biéu dién phu thudc
ngoai do anh hudng cua cac 161 goi thu tuc. Vi du, dbi voi do thi thé hién trong Hinh
12, ¢6 canh phu thudc ngoai tir dinh x_in: = sum cua tha tuc Main dén dinh sum: =
x_out ciia Main. Su phu thudc nay ton tai vi gié tri cua bién sum sau khi goi dén A
phu thudc vao gia tri ciia sum trudce khi cac cudc goi dén A.

Gia str ta phai tinh toan slice slicing chuong trinh theo dinh s nam trong thua
tuc P. Phuong phap static slicing da thu tuc st dung d6 thi phu thudc hé thdng tinh
toan slice slicing bang cach duyét d6 thi SDG theo hai budc:

Bwéc mét: Xac dinh cac dinh trong thu tuc P ma s di téi nhung chua di
vao trong cac thu tuc Q duoc goi bai P. Cac canh phu thudc da thu tuc
ngoai chi tir dinh goi dén dinh vao cua thi tuc nhung chua that sy di vao
thu tuc duoc goi.

Bwéc hai: Thuat toan cat tiép tuc véi cac dinh vao cua cac thi tuc duoc
goi da chi ra & budc mot va xac dinh cac dinh con lai trong slice slicing.

Vi du 2.2.2.2: Hinh 13 chi ra d6 thi SDG cho chuong trinh da thi tuc trong
Hinh 9. Trong hinh nay, phan tich ludng thong tin da tha tuc duoc st dung dé loai
bo cac dinh cua tham sb thir hai cua thii tuc Add va Multiply. Trong hinh thi cach
nhat thé hién phu thudc ludng, canh dam thé hién phu thudc diéu khién, nét dat nhat
thé hién cac 1i goi, phu thudc tham sb trong va phu thudc tham sé ngoai, nét dat
dam thé hién phu thudc ludng da thu tuc ngoai.
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Hinh2.2.2. 1: SDG cuia chuong trinh mau trong Hinh 2.2.1.2
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Chwong 3: CAC KY THUAT DUNG TRONG PHUONG
PHAP DYNAMIC SLICING

3.1: Phwong thirc dynamic chwong trinh don thi tuc

3.1.1: Cac khai niém luéng dong

Trong phuong phép dynamic slicing chwong trinh ¢6 cau triac don thu tuc,
Korel va Laski coi lich sir thuc hién chuong trinh 1a mot duong di chira mot chudi
cac sy xuat hién cua cac cau lénh va tinh chat diéu khién. Céac nhin bén trén duoc
sir dung dé phan biét cac 1an xay ra khac nhau caa mét cau Iénh trong lich st thuc
hién. Gia sir ¢6 lich sir thuc hién sau { 1%, 22, 33, 4% 7° 4° 8} thi cau Iénh 4 xuét
hién hai 1an & vi tri thir 4 va thir 6 trong lich st thuc hién.

pu = { (1,3), (13, (113",
]] read(n) (-)2 33) (-)2 44) ('72 7(:)
23 i:=1 (;f:’_j,?)’ (%6’48)’ (;;r:’711))’
3 i1<=n [* (1 <= 2) /* (59]8”3 (710 31]1) ]} ]
4 (imed2=0) /* (1Lmod2=1) /* oA
6 x := 18 ‘ 3 3 25\ (a3 6
7(: i .= i + 1 TC’ = { (3 44)! (3 6‘)! (3 J?f)l
7 : . (44 6 ): (3? 4&), (3? 59):
3 1 <=1 /* (2 <= ) /* (3? 7]0) (4& 5 ) }
& (imod 2=0) /* (2mod2=0) /* :
5 = 17 s X
7]0 }Ji: = 1+ 1 R = { ( ) (BJ!B]])! (3?!3-1)1
3” i . n /* {3 2) /* (3? 3]]) (3”!3J)1 (3”13?)1
<= <= 3
8]2 write (%) (44 4&) (48144): (7(:?]”):
(7]0’76) }
(a) (b)

Hinh 14: (a)Duong di cua chuong trinh mau trong Hinh 2(a). (b)cac khai
ni¢m luong dong cho duong di do.

Vi du 3.1.1.1: Hinh 14 thé hién duong di cua chuong trinh trong Hinh 2(a)
v6i dau vao n = 2. Pudng di cua lich sir thuc hién cta chuong trinh 1a{1?, 22, 3%, 4*,
65, 76’ 37’ 48’ 59’ 710’ 311’ 812}.

Mot tiéu chuan dynamic slicing trong ki thuat slicing nay 1a mét bo ba (x, 19,
V)trong d6 x thé hién dau vao cua chuong trinh, sy xuat hién cua cau lénh 19 1a
thanh phan thir g trong lich sir thuc hién. V 1a tap con céc bién trong chuong trinh.
Céc slice dynamic slicing phai thoa man cac yéu cau sau: (i) cau lénh tuong tng Véi
tiéu chuan 19 phai c6 trong slice slicing, va (ii) néu mot vong lap xay ra trong slice
slicing thi n6 duoc thuc hién cing sb 1an n6 duoc thuc hién trong chuong trinh ban
dau.
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Korel va Laski gii thiéu ba khai niém ludng dong hinh thic héa su phu
thudc giita cac 1an xay ra cua cac cau lénh trong duong di:

1. Quan hé dinh nghia, sir dung (DU): 1a mét lién két st dung cua
mét bién vai dinh nghia cubi cing cua né.

2. Quan hé kiém tra, diéu khién (TC):1a lién két giira sy xuit hién cua
tinh chat diéu khién va cau lénh, xay ra trén dudng di phu thudc
diéu khién vao nd, quan hé nay chi cé trong kiéu huéng ci phép
chi xay dung cho chuong trinh c6 ciu tric.

3. Quan hé dinh danh (IR): 1 lién két gitra sy xuat hién khac nhau
cua cung mét cau lénh.

Vi du 3.1.1.2: Hinh 14(b) chi ra cac khai niém ludong dynamic cho duong di
trong Hinh 14(a).

Céc slice dynamic slicing duoc tinh toan bang cach xéac dinh lién tiép tap S
cuia cac cau Iénh lién quan truc tiép va gian tiép. Vai tiéu chuan (x, 19, V) thi phép
tinh khoi tao S° chira dinh nghia cudi cing cua cac bién trong V trén duong di ciing
nhu kiém tra cac hanh dong trén duong di ma & d6 19 phu thude diéu khién. Tinh
toan S** duoc x4c dinh nhu sau:

S = 5ty A4
AT —{XP| XP g S (XP. V') e (DUUTCUIR) forsome Y' € S, p < ¢}

Slice dynamic slicing thu duoc d& dang tir tap ¢é dinh Sc cua qué trinh trén.
Slice slicing gém tat ca cac cau lénh X ma c6 thé thuc hién XP xuét hién trong Sc va
cau lénh i twong (ng véi tiéu chuan 1°.

Vi du 3.1.1.3: Ta tinh slice dynamic slicing cho duong di trong Hinh 14 véi
tiéu chuan (n = 2, 8", {x}). Luc dau tap S° chira dinh nghia cudi cling cua x 12 S° =
{5°}. Tiép theo ta s& tinh dugc A* = {37, 4%}, A = {7° 1% 3% 3 4% va A’ = {2,
7). Tir @6 theo qua trinh trén ta tinh duoc:

SC — {11’ 22’ 33’ 44’ 76’ 37’ 48’ 59’ 710’ 311’ 812}

Vi vay slice dynamic slicing véi tiéu chuan (n= 2, 8", {x}) chita moi cau
lénh ciia chuong trinh trir cAu 5 tuong (ng véi cau 6° trong duong di. Slice slicing
cua chuong trinh nay dugc chi ra trong Hinh 2(b).
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DU = 11,3%), (1',37),
1"  read(n) i Eoﬂ 333 Eof 44;
22 i .= 1 "‘): 1 ";: 1
- (22,79, (6", 8",
3 1 == n (?(, 3?) }
4 (i mod 2 = 0) :
o x =18 € = { (3,4Y, (3°.6)
7 i :=1 + 1 el
3? i <= n (31?)1(416) }
8 '
8 write (x) IR = { (3313?)1 (3?]33) }
(a) (b)
read(n) ; read (n) ;
i := 1; i:=1;
while (i <= n) do while (i <= n) do
begin begin
if (1 mod 2 = 0) then if (i mod 2 = 0) then
X = 17 X := 17
else else
i =1+ 1
end; end ;
write (x) write(x)
(c) (d)

Hinh 15: (a) Puong di cua chuong trinh mau trong Hinh 2(a) véi dau vao
n= 1. (b) Cac khai niém luong dong cho duong di nay. (c) Slice dynamic slicing véi
tiéu chuan (n = 1, 8%, x). (d) Slice slicing khdng dimg thu dwoc néu bé qua quan hé
IR

Vai tro cua quan hé dinh danh IR la duyét chuong trinh theo ca hai hudng va
cho vao tat ca cac cau 1énh va tinh chat diéu khién can thiét dé dam bao két thic cac
vong lap trong slice slicing.

Vi du 3.1.1.4: Ching ta xem xét vai tro cua quan hé dinh danh IR. Xét
duong di cua chuong trinh mau trong Hinh 2(a) voi dau vao n = 1 thé hién trong
Hinh 15(a). Cac khai niém ludng dynamic véi dudng di d6 va slice slicing voi tiéu
chuan (n=1, 8%, {x}) dugc thé hién trong Hinh 15(b) va 15(c). Slice slicing thu dwoc
la mot chuong trinh két thdc. Tuy nhién néu ta tinh cac slice slicing khong sir dung
quan hé dinh danh IR thi s& thu dugc mot chuong trinh khong két thic thé hién
trong Hinh 15(d). Ly do cua hién twong nay la quan hé DU va TC chi duyét duong
di theo hudng nguoc lai.
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1! read (n)
(1)  read(n); 22 i =1
(2) i :=1; 3’ 1 <= n
(3)  while (i <= n) do 4* (i mod2 = 0)
begin 6" x := 18
(4) if (i md 2 = 0) then | 7° 2z := x
(5) x := 17 87 i =i+ 1
else 3 1 <= n
(6) x := 18; 4 (i mod2 = 0)
(7) Z 1= X; 50 .2 17
(8) i= i+ 1 M, sk
end ; 82 4 =i 4+ 1
(9) write(z) 3B 4 <= n
9" write(z)
(a) (b)

Hinh 16: (a) Chuong trinh mau. (b)Pudng di véi dau vao n = 2.

Tuy nhién duyét quan hé¢ IR theo hudng nguoc lai lam cho slice slicing chaa
cac cau lénh khong can thiét dé dam bao su két thuc.

Vi du 3.1.1.5: Hinh 16(a) chi ra mot phién ban sta d6i ctia chuong trinh
trong Hinh 2(a). Hinh 16(b) thé hién dudng di cua chuong trinh d6. Tir duong di d6
ta c4(7°, 7")phu thudc IR, (6°, 7°) thuoc DU va (5™, 7*) thusc TC. Do d6 ca cau
lénh 5 va 6 déu co trong slice slicing mic du cau lénh 6 khong can thiét dé tinh gia
tri cudi cling cua z hay dé két thic vong lap.

3.1.2.Pé thi phu thugc

Agrawal va Horgan phat trién mot huéng tiép can st dung d6 thi phu thudc
dé tinh toan slice dynamic slicing. Thuat toan dau tién cua ho tinh toan slice
dynamic slicing khong chinh x4c nhung né c6 ich dé hiéu céc thuat toan sau nay.

Hudng tiép can dau tién sir dung do thi PDG danh dau cac dinh 1a “da thyc
hién” cho tap cac dinh dugc dua ra. Mot slice dynamic slicing duoc tinh toan théng
qua cach tinh mat slice sitatic slicing cho d6 thi con chi gdm cac dinh dwgc déanh
diu cua PDG. Giai phap nay khong chinh xac vi né khong tinh dén tinh hudng ton
tai mot canh ludng trong PDG giita hai dinh dugc danh déu vy va v, nhung c6 dinh
nghia cua v; khong duoc sir dung tai v,. Mat khéc, khi ta biéu dién mot dinh duoc
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danh dau trong nhiéu vong lip s& duoc biéu dién trong tat ca cac vong lap tiép theo
tham chi khi cac su phu thudc khong duoc lap lai.

Vi du 3.1.2.1: Hinh 18(a) chi ra d6 thi PDG cuia chwong trinh mau & Hinh
2(a). Gia st ta mudn tinh mét slice dynamic slicing véi gia tri cudi clng cua x cho
du vao n =2. Tét ca cac dinh ctia PDG dugc thuc hién vi moi dinh cia PDG déu
duge danh diu. Thuat toan static slicing & phan 2.1.2 s& tinh ra slice dynamic
slicing 1a toan bd chwong trinh mau. Tuy nhién, ta nhan thdy cau lénh gan x: = 18 1a
khong lién quan. Phép gan nay duoc cho vao slice slicing vi ton tai mot canh phu
thudc ludng tir dinh x = 18 dén dinh write(x) nhung khéng biéu dién mot sy phu
thuoc trong vong lap thir hai. Chinh xac hon thi sy phu thudc nay chi xuat hién
trong vong lap khi bién diéu khién i co gia tri lé.

Giai phép thir hai ciing dua trén d6 thi PDG c¢6 cac dinh phan biét trong d6
thi phu thudc twong @ng véi mdi lan xuat hién cua cau lénh trong duong di. Loai d6
thi nay goi 1a do thi phu thudc dong DDG.Mét tiéu chuan dynamic slicing dugc xac
dinh 1a mot dinh trong DDG va mét slice dynamic slicing duoc tinh toan bang céach
lay tat ca cac dinh DDG ma tir dinh tiéu chuan c6 thé di tgi. Mot cau lénh hay tinh
chat diéu khién c trong slice slicing néu tiéu chuan dugc xem xét tir it nhat mot
dinh trong su xuat hién cua no.

Nhuoc diém cua do thi PDG 1a sé dinh bang s6 cau lénh thuc thi khong bi
rang budc.

Vi du 3.1.2.2: Hinh 18(c) chi ra d6 thi DDG cho chuong trinh mau & Hinh
16(a). Tiéu chuan slicing tuong &ng véi dinh ¢d nhan write(z) va moi dinh tir dinh
nay co thé di téi dugc in ddm.Ta thay la tiéu chuan khong dugc xem xét tir dinh c6
nhén x; = 18 cho nén cau Iénh gan tuong ung khéng co trong slice slicing.
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program Q"; case (i) of

read(x) ; 1: ¥y 1=V + Xi;
read (x,) ; n: Y =Y + Xy
MoreSubsets := true; end; - .
while MoreSubsets do endr:aad[lflnlshed.-:
hcgu? . write(y) ;

Finished := false; read (MoreSubsets) ;

Y i= 0; end

while not(Finished) do end .

begin

read(1i);

Hinh 17: Chuong trinh Q" ¢6 O(2") slice dynamic slicing khac nhau

Trong giai phap thir ba, Agarwal va Horgan dé xuat cach giam sé dinh trong
DDG bang céach két hop cac dinh ¢ phu thudc ngoai anh xa dén ciing mot tap céc
lénh. NOi theo cach khac, mot dinh mai chi dugc xem xét néu nd tao ra slice
dynamic slicing mai. R rang thi cach kiém tra nay lam tiang s6 lan thyc thi. Bo thi
két qua duoc goi 1a d6 thi phu thuéc dynamic rit gon RDDG ctiia mot chuong trinh.
Slice dynamic slicing tinh todn sy dung RDDG c¢6 cung do chinh xac nhu khi tinh
bang DDG.

Thuat toan dung d6 thi RDDG khoéng c6 tat ca dudng di thuc hién. Trong db
thi ndy can phai luu ¥ nhitng van dé sau:

e V6i mdi bién, dinh twong ing dén dinh nghia cudi cing caa no.

e V/6i mdi tinh chat, cac dinh twong tng dén thyc hién cudi cing cua
no.

e V/6i mdi dinh trong RDDG thi céc slice dynamic chira dinh d6.

Vi du 3.1.2.3: Trong d6 thi DDG ¢ Hinh 18(c) thi dinh ¢ nhan i = i+1 va
hai dinh bén phai c6 nhan while (i<=n) la read(n) va i: = 1 c6 cung phu thudc ngoai
dynamic. Cac dinh phy thuoc vao cac cau Iénh 1, 2, 3 va 8 ciia chuong trinh thé hién
& Hinh 16(a). B6 thi RDDG cho chuong trinh nay véi dau vao n = 2 thu dugc bang
cach gop bon dinh bén trong d6 thi DDG thanh mot dinh.
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Hinh 18: (a) PDG cua chuong trinh trong Hinh 2(a).(b)PDG cua chuong trinh
trong Hinh 16(a).(c)DDG cua chuong trinh Hinh 16(a).

3.2. Dynamic slicing da thu tuc

Agrawal, Demillo va Spafford xem xét phuong phap dynamic slicing da thu
tuc V4i cac co ché truyén tham sé khac nhau. Gia sir thu tuc P véi cac tham sé hinh
thic fy, ....., f, duoc goi boi tham sé thuc ay, ....., &, . Piéu chu y trong huwong tiép
can nay la phu thugc dir liéu dong dua trén cac dinh nghia va cac st dung cua vung
nhé da sir dung. Theo cach nay ta tranh duoc hai ban dé: (i)cach st dung bién toan
cuc trong cac thi tuc khdng gay ra 15i, (ii) khong c6 yéu cau phan tich céc bi danh.

Tham sé truyén tham tri duoc tao ra bang mot chudi cac cau Iénh gan f;: =
ay, ..., f,; = a, duoc thuc hién truée khi vao thu tuc. Dé xac dinh cac 6 nhé cho viéc
ghi hanh dong chinh xac thi tap USE cho cac tham sé thuc a; duoc xac dinh trudc
khi vao thu tuc, tap DEF cho c&c tham sé hinh thirc f; dugc xac dinh sau khi vao thu
tuc. Véi tham sb truyén tham tri két qua, cac phép gan caa tham sé hinh thic dén
tham sé thuc phai duoc thuc hién khi ra khoi thu tuc. Tham sé truyén tham chiéu
khong yéu cau cac chi tiét hanh dong dén slice dynamic slicing nhu cung 6 nhd lién
két twong @ng gitra tham s6 thuc va tham sé hinh thic a; va fi.
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Mot huéng tiép can khac cua dynamic slicing da thu tuc duoc gigi thiéu boi
Kamkar, Shahmehri va Fritzson trong nghién ctru cac xac dinh tap cac dinh goi
trong chuwong trinh anh hudng dén gia tri cia mot bién tai mot dinh goi cu thé.
Trong khi thuc hién, mot d6 thi tdng hop phu thuéc dong DDSG duoc xay dung,
cac dinh trong dd thi chi ra c4c thé hién thu tuc twong tng véi su kich hoat tha tuc
dugc chd thich bing cac tham sé caa n6. Cac canh cua db thi tong hop twong tng
véi 161 goi tha tuc hay cac canh phu thudc tdng hop.

Mot tiéu chuan slicing dwoc xac dinh 14 mét cap chira mot thé hién tha tuc va
mot tham sé ra hoic vao cua thi tuc lién két. Sau khi xay dung db thi tng hop, mot
slice slicing véi tiéu chuan slicing dugc xac dinh qua hai budc. Dau tién cac phan
cua do thi tong hop c6 thé di toi dinh tiéu chuan dugc xac dinh, d6 thi con duoc
sinh ra 1a mot slice slicing thuc thi. Cac dinh cua slice slicing thuc thi 1a mot thé
hién thi tuc cu thé vi cac tham sé c6 thé bj slicing di. Mot slice slicing chwong trinh
da thu tuc chira tat ca cac dinh goi trong chwong trinh ma c6 mot thé hién cu thé
xuat hién trong slicing thuc thi.

C6 ba phuong phap dé ta c6 thé xay dung mot d6 thi tong hop. Trong
phuong phép tiép cin dau tién, cac phu thudc dit liéu don tha tuc duge xac dinh mot
c4ch static tao ra slice slicing khdng chinh xac néu c6 cac cau lénh diéu kién. Trong
hudng tiép can tha hai, tit ca cac phu thudc duge xac dinh lac thuc thi. Mubn ¢
slice slicing chinh xac thi cac phu thudc caa mot thu tuc P phai dugc tinh mdi khi P
duoc goi. Cach tiép can tha ba két hop sy hiéu qua cua hudng tiép can static tha
nhét cling su chinh xac cua huéng tiép can dynamic tha hai bang cach tinh toan cac
phu thudc bén trong cac khdi co ban static va cac phu thuéc dynamic gitra cac khéi.
Trong moi céch tiép can trén thi cac phu thudc diéu khién duoc xac dinh static.
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Chwong 4: THUC NGHIEM TREN CAC CHUONG

TRINH SLICER

Trong chwong ndy em xin trinh bay vé hai chuong trinh duoc sir dung minh

hoa cho hai phuong phap StaticSlicing va Dynamic Slicing.

4.1 Chuwong trinh StaticSlicer
Bai toan cho chuong trinh nhu sau:

Xét tidu chuan slicing (n, {v}) = (19, {z}).

1a bién cua cau Iénh n

(1)begin

(2) c =1 ;

(3) b= (2 * a) ;

(4 x =3 ;

(5) =z = 90 ;

(6) 1if (b > c ) then

(7) begin

(8) z = (z + x) ;

(9) while ( z > 30) do
(10) begin

(11) x=(y+1) ;
(12) y = (((y = 2z) +3) *y)
(13) z = (z - 3)
(14) end;

(15) od;

(16) end;

(17) else

(18) begin

(19) z = (z - x) ;
(20) end;

(21) fi;

(22) tmpvar = x;

(23) emptyline=1;

(24) end;

n =19 lavi tri cua cau lénh, v =172
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begin
c=1;
b= (2 * a) ;
x =3 ;
z = 90 ;
if (b > ¢ ) then
begin
z = (z + x) ;
while ( z > 30) do
begin
x=(y +1) ;
y = (((y = 2z) +3) *vy);
z = (z - 3) ;

tmpvar = Xx;
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File Help
Code:

(234z})
begin
c=1;
b={2%3a);
x=3:
z=90;
if (b = ¢ } then
begin
z={z+x);
while [ z = 30} do
begin
x={y+1};
y={ly-z}+3 =y}
z=(z-3);
end;

Lines in Slice:

[2,3,4,5,6,8,9,13,19]
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4.2. Chuwong trinh Kaveri
Yéu cau dé chay chuong trinh Kaveri:
Eclipse: Eclipse phién ban 3.0.x.

Indus Plug-in: Indus Plug-in phién ban 0.6.x

GroovyMonkey phién ban 0.6.x

Khi cai xong chuong trinh s€ c0 giao dién nhu sau:

File Edit Source Refactor Mavigate Search Project Indus Groovy Monkey Run  Window Help

| save |

MrHEES @ B0 Qv in - ®P i e
e, Bl cute 2 =
<.=‘=D = An outline is not available.
[ Problems 52 @ Javadoc] [& Declaration] ¥ =8
0itemns
Description - Resource Path Location Type
o

Bai toan nhu sau: Chuong trinh tinh Tong giai thira cac s6 tir 1 dén n.

Dé cau hinh céc slice slcing ta vao Indus Configuration trén thanh menu.

Vl |Create|

Configurations: | backward-executable-assertion-propertyAware

Slice | General Dependence | Divergence | Intereference | Ready |

[[] Executable slice [ Property Aware Slicing
Preservation of assertions in the system

Preservation of Deadlocking property
Preserve Deadlock
Preserve sync constructs in application classes only
Deadlock Criteria Selection Strategy
(®) All Synchronization constructs
() Escaping Sychronization constructs
() Escaping Sychronization constructs with their contexts

Limit for calling contexts: 10

Preserve assertions Preserve assertions in application classes only

Slice Type

() Backward slice
(") Forward slice
(®) Complete slice

47
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Ta c0 code java cua bai toan:

import java.io.*;

public class Giaithua {

public static int n, Sn;
public Giaithua () {

// Auto-generated constructor stub
}
/**
* args
*/
public static void main(String[] args) {
int i1=0;
int j=0;

int Ketqua=0;
System.out.print ("Nhap so n: ");
try{

n = System.in.read();

}
catch (IOException ex)

{
System.out.println ("Khong doc duoc thong tin");

}

for (i=1;i<=n;i++)
{
int Sn=1;
for (j=1;j<=1i;j++)
{
Sn=3n*7j;
}
Ketqua=Sn+Ketqua;
}

System.out.println ("Ket gqua can tim la:"+""+Ketqua) ;

Sau khi c6 bai toan ta can thém céc tiéu chuan slicing. Dé thém cac tiéu chuan
slicing ta vao Window -> Show View -> Other -> Kaveri ->Jimple View. Khi d6
ta s& ¢O bang dung dé thém vao céc tiéu chuan slicing.
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El Console |[S] Jimple View &2 cte. T LY —O
Statement: | System.out.printin("Ket qua can tim la:"+""+Ketqua); (Giaithua.java)
Jimple Statement Part of Slice
5r5 = <java.lang.Systern: java.io.PrintStream outs falze
5rf = new java.lang.StringBuilder falze

specialinvoke 5rb.<java.lang.StringBuilder: void <init> (javalang.String) = ("Ket qua can tim la:")  false

Sr7 = virtualinvoke Sr6.<java.lang.StringBuilder: java.lang.StringBuilder append(int)= (il) false
&r8 = virtualinvoke $r7.<java.lang StringBuilder: java.lang.5tring toString ()= () false
virtualinvoke $r3.<java.ic.PrintStream: void printin{java.lang.String) = (5r8) false

Ta dung cac nat trong bang Jumple Statement dé thém vao céac tiéu
chuan.Thi tu cac nGt tir trai qua phai Ia:

ct ﬂ+®I‘ Il-‘{

Track Java Statements: Cau Iénh dugc chon chi hién thi khi bat hoaic tat nat
nay.

Add as criteria (Pre-Execution): Thém céc tiéu chuan cua cau Iénh lién quan
t6i chuong trinh can slicing. Tiéu chuan duoc thém vao dung dé diéu khién cau lénh
khi duoc bat nat.

Add as criteria (Post-Execution): Thém cac tiéu chuan cua cau lénh lién quan
t6i chuong trinh can slicing. Tiéu chuan bd sung thém gia tri cua biéu thac néu
duochat nit.

Remove Criteria: Loai bo cac cau lénh c6 lién quan dén tiéu chuan cua bai
toan.

Add as Java criteria (Pre-Execution): Nut nay tuong ty nhu nut Add as
criteria (Pre-Execution) nhung dung dé thém tat ca cac tiéu chuan maot lan bat nat.

Add as Java criteria (Post-Execution): Nut nay tuwong tuy nhu nut Add as
criteria (Post-Execution) nhung dung dé thém tat ca cac tiéu chuan mot 1an bat nat.

Remove all Criteria: Loai bo tat ca cac cau lénh lién quan t6i tiéu chuan cua
bai toan.

Dé xem céc tiéu chuan ta vao Window -> Show View -> Other -> Kaveri -
>Slice information View.

El Console Eﬂmp\e‘u’iew E Slice Information View I =0

Scope | Call Contexts | Criteria List

Function Line number Jimpleindex  Consider Execution

Giaithua.main(String(]) 17 1 true
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Dé xem cac phu thudc cua tidu chuan dugc chon ta vao Window -> Show
View -> Other -> Kaveri ->Dependence Tracking View.

& ConsoleﬂEJimp\eView[ Slice Information View (@ Dependence Tracking View &5 H~=0

Statement Dependence

4 | Ketqua=5n+Ketqua; (Giaithua.java) | Interference A

il=i3+i0 Divergence
Synchronization
Dependents
Control
Data
Ready

Interferenre

Chay Kaveri: Kich chudt phai vao Java file hoac Java project trong navigator
hoac package explorer trong giao dién cua Eclipse va chon Indus -> Slice Java file
or Indus -> Slice project. Tai day ta c6 thé chon cac tiéu chuan dé thyc hién slicing
tir cac budc trén.Sau khi chon xong cac tiéu chuan ta kich vao run dé chay chuong
trinh slicing cho bai toan.

Configuration | backward-executable-assertion-propertyAware
[w] Additive slice display
Criteria | Scope | Contexts | Root Methods | Slice Class Path

Criteria

Function Line number Jimpleindex Consider Execution
[] Giaithua.main(String[]} 17 1 true

Giaithua.main(String[]} 28
Giaithua.main(String[]} 30
Giaithua.main(String[]) 23
[ Giaithua.main(String[l) 23
[] Giaithua.main(String[]} 32
[] Giaithua.main(String[]) =z
[ Giaithua.main(String[]) 32
[] Giaithua.main(String[]} 32
[] Giaithua.main(String[]} 32
[ Giaithua.main(String[]) 32
[] Giaithua.main(String[]} 17

false
false
falze

false

true

true
true
true
true

true

O W oW N =0 == O 0O O

false

Delete

Cancel
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KET LUAN

Véi mot yéu cau 16n vay em chi c6 thé quan tdm dwoc cac van dé lién quan
tGi 1ap trinh, Iénh trong chuong trinh, coding va kiém tht, kiém ching.

Dé thuc hién duogc cac van dé trén doi hoi rat nhiéu thoi gian, phai theo doi
chit ch& cac bién hay cac cau lénh. Déi véi mot chuong trinh nhé thi van dé nay c6
thé dé dang thuc hién dugc nhung véi nhitng chuong trinh 16n ¢6 hang nghin cau
lénh, nhiéu bién chay sudt doc chwong trinh thi viéc theo ddi mét bién tro nén kho
khin khong thé lam dugc hodc lam duge nhung ton rat nhiéu thoi gian.

Vi vdy d3 c6 rat nhiéu cac ki thuat ra doi nham giai quyét van dé trén.Trong
do6 co ki thuat Program Slicing

Program slicing 1a mot ki thuat ldy tir chuwong trinh ra cha céc cau Iénh anh
huong dén maot gia tri tinh toan cu thé tai cac diém duoc quan tdm goi la céc tiéu
chuan slicing. Program slicing da va dang duoc trién khai va &p dung trong nhiéu
linh vuc cdng nghé phan mém nhu hd tro g& rdi chwong trinh kiém thtr, bao tri phan
mém....

Hién nay c6 nhiéu phuong phap slicing khac nhau nhung thuong ding ky
thuat static slicing va dynamic slicing trén nhitng chuong trinh c6 cau tric. Cac ky
thuat slicing théng dung hién nay dé st dung ludng dit liéu va @6 thi phu thudc
chuong trinh dé tinh toén ra cac slice slicing. Ngoai ra trong mot sé truong hop cu
thé ta c6 thé sir dung cac ky thuat program slicing khac nhu slicing dya trén ludng
thong tin, dua trén quan hé phu thugc.
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