1. MO PAU
1.1 Li do chon dé tai.

C6 nhan da c¢6 cau “Hién tai 1a nguyén khi cia Qudc Gia”. Do viy. cung
vO1 “nang cao dan tri” thi “boi dudng nhan tai” duoc Bo Giao Duc xac dinh la
nhiém vu trong tam, duoc trién khai déng bd & cac céip hoc phé) thong trong ca
nudc. Theo no1 dung chwong 1 — Muc tieu va nhiém vu cua mon Tin hoc thi
nhiém vu cua boé mon Tin hoc da duoc Bo Gido Duc xac dinh ré: “Bo mon Tin
hoc phai dam bao chit luong pho cap, dong thot phai ¢6 nhiém vu phat hién va
boi dudng HSG Tin hoc, cung cap cho dat nude nhimg nhan tai trong linh vuce
cong nghé thong tin™.[1]

Trong cac ki tht HSG moén Tin hoc cua tinh Thanh Héa néi riéng va cac ki
thi HSG Tin hoc noi1 chung, bai tht HSG moén Tin hoc thuong duwoc cham bang
chuwong trinh cham tw dong dua trén cac bo Test cham.

Do d6 dé nang cao chét lwong boi dudng HSG, trong qua trinh day hoc
t61 thuong hudéng dan cho hoc sinh lam bai tip va kiém tra bang cac bo Test, qua
do giup hoc sinh ren luyén ki nang lam bai, tu hoan thieén dan nang luc ban than
dong tho1 gitp tao hirng thu hoc tap cho hoc sinh.

Thue té, g1a0 vién rat da trong viéc tim kiém céc bai tap, cac dé thi cé
kem theo dap an tu trén mang Internet, nhung rat kho de tim cac bo Test cham.
Trong khi do, dé tu xay dung cac bo Test cham cho tirng bai tap la cong viéc rat
kho khan, ton nhi€u thoi gian va cong stre. Do do, to1 da nghién cuu, van dung
Tién ich sinh test tu dong vao viéc xay dung bo Test cham va mang lai hiéu qua
nhat dinh, tir d6 nang cao chat lwong boi dudng HSG moén Tin hoc trong nha
truong.

Tt nhitng i do trén, to1 manh dan trinh bay SKKN “Sw dung c6 hiéu
qua Tién ich Sinh Test tw dong vao viéc xay dung Bo Test cham nham nang
cao chat lwrong boi dwong HSG mon Tin hoc”.

1.2 Muc dich nghién ctru

Dé tai “Si dung c6 hiéu qua Tién ich sinh Test vao viéc xay dung
cac bo Test cham nham nang cao chat lwong boi dwéng hoc sinh gioi mon
Tin hoc”, to1 hudng té1 muc dich:

Tim ra cach van dung linh hoat Tién ich sinh Test tu dong vao viéc xay
dung Test cham trong cac bai tap lap trinh, giup cong viec Tao test cham nhanh
chong hon, hi¢u qua hon, tir d6 phuc vu cho cong tac boi dudng va danh gia chat
luong do1 tuyén HSG mon Tin hoc.

1.3 Doi twong nghién ciru

Phan mém cham thi tu dong Themis, tién ich ho tro xay dung test cham
cua Thac si Nguyén To Son. Ngon ngit lap trinh duoc to1 st dung trong qua
trinh nghién ctru, ng dung 1a ngon ngtr Pascal.
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1.4 Phwong phap nghién ciru

Trong qua trinh nghién ctu va hoan thien SKKN nay, to1 da su dung
phoi ket hop nhieéu phuong phap:

e Phwong phdp nghién ctru tai liéu: To6i da tién hanh nghién ctu
nhiéu tai liéu nhu huéng dan st dung phan mém Themis, huéng dan st dung
Tién ich sinh test tw dong. Ngoai ra tdi con tham khao thém céc dé thi, dap 4n,
cac bd Test chim dé thi hoc sinh gio1 duoc to1 suu tam tr nhiéu ngué“)n khac
nhau

e  Phuong phap thuc nghiém: Trén co s6 phat huy nhtmg mat da lam
duoc, rut kinh nghiém nhimg mat con han ché, & cac lan tién hanh sau toi
thudng c6 nhitng cai tién nhat dinh, giup cong viéc xdy dung Test chAm hiéu
qua hon.

e  Phuong phap tong két: Tir qué trinh nghién ctru, thue nghiém va rit
kinh nghiém, t6i dé tong két nhimg kinh nghiém cta ban than trong viéc xay
dung test cham sao cho nhanh, chinh xac va dem lai hiéu qua cao hon.
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2. NOI DUNG
2.1 Co s6' li luan

Theo ndi dung chwong 1 — Muc ti€u va nhiém vu cua mon Tin hoc thi
nhiém vu cua bo mon Tin hoc da duoc Bo Giao Duc xac dinh ro: “Bo mon Tin
hoc phai dam bao chit luong phd cip, dong thoi phai ¢ nhiém vu phét hién va
boi dudng HSG Tin hoc, cung cap cho dat nude nhimg nhan tai trong linh vue
cong nghé thong tin™

Theo cong vin Sb: 2268/TB-SGDDT vé cau tric dé thi HSG cap tinh
cdc mén van hoa & cAp THPT va THCS ban hanh ngay 19 thang 9 nim 2018 thi:
Bai thi hoc sinh giéi mén Tin hoc duoc chdm biang chwong trinh chim tur dong
(chay cac test), c6 so sanh thoi gian chay chuong trinh cua cac thi sinh dé danh
gid. Chi xem x¢ét van ban chuong trinh dé cho Chem trong cac truong hop dac
biét. S6 test cia mdi cau cé thé bang sé diém hodc gap doi, ba.... sb diém va cac
test phai dan hudng td1 tinh hoan thién bai toan, dit licu lon dan, do phuc tap
ting dan,... [

2.2 Thwc trang

Xuat phat tur thuc té, ki thi HSG mén Tin hoc thuong duoc cham bfmg
may tinh, st dung chuong trinh chdm tu dong dwa trén cac Test. Trong qua trinh
tham gia boi dudng HSG mon Tin hoc t0i nhén thdy: viéc gido vién sir dung cac
bo Test dé cham bai 1am mén Tin hoc cho hoc sinh khi giai cdc bai tap lap trinh
hodc trong cac bai kiém tra danh gid chat lwong HSG la viée 1am rat can thiét.
Viéc lam nay khong chi gitp giao vien danh gia kha nang lam bai cua hoc sinh,
ma con giup hoc sinh biét cich phan tich dé, hoan thién nang luc lam bai, tao
htng thu hoc tap cho hoc sinh.

Trudce ddy, dé tao duoc cac bo Test Ché‘im toi thuong phai lam theo cach
thu cong. cong viéc nay thuong rat vat va, ton nhiéu thoi gian va cong strc. Do
vay, 161 chi thuc hién chdm bai lam cho hoc sinh trong cac bai khao sat kiém tra
chét lwong HSG, viéc lam nay khong thuong xuyén vi ban than toi rat ngai xay
dung Test chim. Con trong qua trinh hoc, t6i chi huéng dan hoc sinh giai quyét
cac bai tap, chay duoc chuong trinh. Sau d6 kiém tra chuong trinh bang bo Test
c6 sin trong dé bai va mot vai bd test co gid tri Input nhoé, dé nhin thiy ket qua
Ouput. Khi chuong trinh bai 1lam cta hoc sinh c¢6 két qua Output gidng véi
Output t6i xay dung toi lién voi vang két luan bai 1am cta hoc sinh di ding. Két
qua danh gia bai lam cua hoc sinh c6 the chua phan anh dung su chinh xac cua
thuat toan. Do dé hoc sinh thudng bi mat diém trong céc truong hop dir lidu ¢6
gia tr1 dac biét va dur lieu c6 gia tri 1on.

Trong 2 lan kiém tra khao sat chit lwong HSG 1an 1 va lan 2 duoc t6i
tien hanh dau nam 2018 -2019, két qua bai lam cua hoc sinh nhu sau:
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Ki Thi Diém | Piém | Diém | Diém | Diém | Tong

khao sat Heo tén cAiul | cAu2 | cAu3 | cAud | cau5 | diém
IAn1 Lé Thi Giang 1.5/6/ 2.5/5 1.5/4 0.5/3 0/2 6/20
Vi Van Cuong 2/6 2/5 3/4 2/3 1/2 10/20
Lin o Lé Thi Giang 2/6 3/4 2/4 0/3  0.5/2 7.5/20

Vi Van Cuong 3/6 1/5 2/4 2/3 0/2 8/20

Két qua trén rat thap, mic du & thoi diém nay ca hai dé khao sat thoi t6i
ra déu khong khé, dé ra vao cic dang bai da duoc t01 hudng dan trude do.
Nhung do bai 1am cta hoc sinh chua dwoc t6i wu, dan dén mat diém trong mot
vai test. Ttr két qua hai 1an thi khao st trén, nén trong qua trinh boi dudng toi di
chu y cho hoc sinh kiém tra bai lam cua minh bfmg cac bd Test cham mot cich
thuwong xuyén lién tuc hon.

Pé xay dung cac bo Test cham toi di trin tr& nghién ctru va thuc hién
bang nhieu cach khac nhau. Twr d6 t61 nhan ra cach van dung Tién ich sinh Test
tu dong s€ dem lai hi¢u qua cao nhat.

2.3 N6i dung nghién ciru cia dé tai

2.3.1 Thuit ngir: Bo Test cham

B6 Test: 13 bd gom gid tri Input va Output ding cua bai toan.

Bo Test chim duoc hiéu 1a mdt thu muc me. bén trong co nhiéu thu
muc con (moi thu muc con la mét bo Test), bén trong thu muc con s€ ¢co 2 tép:
Input va output twrong trng dung cua bai toan.

B Test chim duoc st dung dé ddnh gid muc do hoan thién bai lam cua
hoc sinh, tr d6 danh gia va cho diém.

Trong qué trinh bdi dudng va danh gia HSG tai truong, dé kiém tra danh
gid bai lam cua hoc sinh to1 thuwong st dung phan mém cham thi tw dong Themis
(Huong dan sw dung phan mém Themis va link download dé duoc toi luu vao

dia CD ngp kem theo SKKN nay). Dé chim bai bang phan mém Themis, bd Test
chdm yéu cau phai duoc xay dung theo ding ciu tric cdy thu muc sau:

® Tasks

O LARES
= TESTO01
® LARESINP
® LARES.OUT
= TESTO2
m LARESINP ,
PR Taiiaid Hinh 1: Cau truc cay thw
= TESTOS muc Test cham theo yéu cau cua
= LARESINP A A A ~ .
a LARESOUT phan mem cham tw dong Themis
©C PALIND
= TESTO1

m  PALIND.INP
® PALIND.OUT

SangKienKinhNghiem.net



Van dé dit ra la lam thé nao dé tao cay thu muc Test cham nhu trén?
Lam thé nao de tao ra cac tép Input, Output trong moi thu muc con, va dam bao
cac tep nay trong cac thu muc con déu co tén giong het nhau, chi khiac nhau
phan nd1 dung bén trong?

Dudi day to1 chi ra 2 cach ma to1 da tung lam, trong d6 cach 2 (cach su
dung Tien ich) do c6 nhiéu wu diem vuot tro1 nén hién nay toi chi st dung cach
lam nay.

2.3.2 Cach xay dung bo test cham thi cong (cach lam ci)

B1: Tu nhap dit li¢u hoac viét chuong trinh dé tao ra Input cua Testl.

B2: Chay chuong trinh code dép 4n dé sinh ra output twong Ung cia
Testl.

B3: Di chuyén tép Input, output trén vao cay thu muc theo ciu tric quy
dinh (Hinh 1).

B4: Lap lai cac budce trén, cho dén khi du s test theo mong mudn.

Véi1 cach lam nay, gia su can tao mot bd Test chAm gf‘)m 20 Test, thi
gido vién s& can phai tao 20 thw muc con (Test 1, test 2, ....). Theo dé cic cong
viéc tao tép Input, chay chwong trinh dé sinh ra output twong tg, di chuyén cac
thu muc Input, Output vao dung cac thu muc Testl, test 2... cling phai thuc hién
20 1an. Do vAy, han ché 16n nhat cia cach lam nay la gido vién s€ phai tén rat
nhiéu thoi g1an lap di lap lai cdc cong viée twong tu nhau rat nham chén, va dé
gay nham lan.

Tt nhitng 1i do trén, hién nay t6i khong con tao Test chdm theo cach 1am
nay ntra.

2.3.3 Cach xay dung b test cham nho s dung Tién ich Sinh Test tw
dong

a) Gioi thiéu tong quan vé Tién ich sinh test tw dong

Tién ich sinh Test tw déng la phan mém duoc xay dung va phat trién béi
Thay Nguyen To Son — Giang Vién truong Pai Hoc Su Pham Ha Noi. Tién ich
cho phép nguoi dung tao bo Test cham theo cay thu muc phu hop véi phan mém
cham diem tu dong Themis — cua T.S Lé Minh Hoang.[3]
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& Tién ich sinh test tu déng cho phan m&m Themis <™

Nguyén Té Son

Li&n hé: tosonnguyen@gmail .com

S8 ludng test 20

Test bdt dautd 1

Tén file sinh test (Input) r_CONG.PAS

Tén file chay clia Gido vién (Output) CONG.PAS]| Kill ti€n trinh

Binh dang file k&t qua ouT

B

Hinh 2. Giao dién Tién ich sinh Test tw dpng — Thiy Nguyén Té Son

FE Tien ich sinh_ fils te42 tu dong -
[ J— Vhoue - -

- Heres them - |

£ Tign ich sinh st 0 ddng cho phiin mam Themis (Trial) = =

Mguydn Ta San
Ligis . spornguyendigrmad.com

Sucrgtest 20

Hinh 3: Hinh anh mét b test chim dwoc sinh ra tie Tién ich

Chuan bi vé phan citng va phan mém
. Mot may tinh da duoc cai dat Free Pascal va cai dat bién moi
truong Path (xem thém tai tai liéu tham khao 4 — cach cai dat bien moi trueong)

. Copy file sinh test mau cua tac gia tién ich (file nay sinh ra file
INP) va code dép an cua giao vién (file nay tu file .INP trén sinh ra file .OUT
vao cung thu muc vé6i tién ich & trén. Ching ta dung 2 file INP va .OUT nay dé
chdm diém chat lvong chwong trinh dwoc viét boi hoc sinh)

Luu y: Tién ich nay cé giao dién bang Tieng Viet, duoc s dung mién
phi, va khong can cai dat.

Hudéng dan sit dung: gom cac bwée 1am chinh sau
Bwéc 1: Tao tép code dap 4n (tép nay s& dung dé sinh ra file Output)

Buwéce 2: Tao tép sinh Input (tép nay s¢ dung dé sinh ra Input) bang cach
stra lai n6i dung nam gitra 2 phan try va finally 6 chuong trinh mau cua tac gia
(tuy thudce vao dit liéu cta dé bai, can stra lai chuong trinh cho phu hop).

// Chuong trinh Tao cac file Input cua Ban giam khao
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{SMODE OBJFPC}
program RandomTest,
const
Prefix = '"CONG.INP';
procedure GenTest(const FName: String);
var
o Text;
A, B, C, D: Integer;
begin
Randomize;
assign(f, FName), rewrite(f);
try
A := Random(10000) + 1,
B := Random(10000) + 1,
C := Random(10000) + 1;
D := Random(10000) + 1;
WriteLn(f, A, ' ', B),
WriteLn(f, C, ' ', D);
finally
close(f);
end;
end;
procedure Gen09 AZ;
var
c: Char;
begin
forc:="l"to'l"do
GenTest(Prefix);
end;
begin
Gen09 AZ;

end.

Buwée 3: Chay chuong trinh tién ich.
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Luc nay may tinh sé€ tu dong tao ra cay thu muc Test cham theo cau truc
phu hop vé1 cay thu muc ma phan mém Themis yéu cau, tu sinh ra file Input va
file Output, dua vao cay thu muc trén.

(Hudng dan sir dung Tién ich va link download da dwoc téi luu vao dia
CD nop kem SKKN nay)

b) Uu diém cia Tién ich sinh Test tw dong

Uu diém 16n nhé‘it khi st dung Tién ich nay vao viéc xay dung Test
chdm la giiip gido vién tiét kiém thoi gian, cdng stre. Gia st can tao mot bo test
chdm gdm 20 Test. Thay vi phai ldp di lip lai cdc cong viéc tao thu muc Test,
tao tép Input, chay chwong trinh tao tép Output, di chuyén tép Input va tép
Output vao thu muc con theo dung cau truc 20 lan thi nho st dung Tién ich Sinh

Test tw dong, t6i khong can phai tao thw muc con ma chi can chay chwong trinh
Tién ich mét 1an duy nhét.

Tuy nhién, dé c6 thé tao ra dwoc céc bod test chdm hay, danh gid duoc
twong d6i chinh x4c mirc d6 hoan thién bai lam cta hoc sinh, thi gido vién can
van dung linh hoat Tién ich, dac biét trong budc thay ddi code nguon cua tep
sinh Input. Dudi day la nhitng kinh nghiém cua to1 trong viéc s dung Tién ich
Sinh test tw dong vao viéc xay dung bd Test chim.

2.3.4 Van dung linh hoat tién ich sinh Test tw dong dé xiy dung bd
test cham

a) Cach lam chung

B1: Viét code dap an: Vi code nay duoc st dung dé sinh ra file output
cho Test nén yéu ciu code phai dam bao chinh xac, xét duoc cac truong hop
input chira dir lieu co6 gia tri dac biét, dir lieu co gia tri 16n theo yéu cau cua bai
toan.

B2: Tao file sinh Input: D¢ tao ra cic input da dang, c6 kha ning danh
gia tuong ddi mtte dd hoan thién bai lam cua hoc sinh, toi khong chi tao mot file
sinh Input, ma tiy theo yéu cau cia dé t6i thudng tao ra nhiéu file sinh Input
khéac nhau.

e  Ban dau toi tao chwong trinh sinh Input véi muc dinh tao ra duoc
cac test kiém thir dwoc do chinh xdc bai 1am cta hoc sinh. Bao gdm céc trudong
hop bién, cuc han hodc cac truong hop cho két qua khong tuan theo thuat giai,
lam thay d6i dang ké mét vai yéu to lién quan dén thoi gian, b6 nhé cua may
tinh. Theo kinh nghiém cua toi thi day la nhitng test d& sai nhat.

. Tiép theo to1 tao chuwong trinh sinh test vé1 muc dich tao ta duoc
cac test co kha nang kiém tra strc chiu dung cua chuong trinh. Pay thuong la
nhirng test c6 dit licu lén (t61 tao dit licu Input theo cap do tang dan vé do 1on)

B3: Chay file Setup ciia tién ich: nhip céc thong sé cho phu hop dé
sinh ra input va output twong ng voi cac truong hop trén. Sau do kich chon
Run.
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Vi cach lam nay tQi ludn kiém soat duoc dit lidu input cua bai toan, to1
chu ¥ tao céc test dac biet dé danh gia sat nang luc phan tich de€, lam bai cua hoc
sinh. Pong thoi nho viée tw dong hoa cua Tién ich sinh fest da giup toi giam
dang ke thoi gian tao test cham.

b) Mot s6 vi du

Vi du 1: Sinh Test cho bai tip SO LON THU NHI

Tép ‘SOTHUNHLINP’ bao gom:

e Dong dau tién chira mot sé nguyén duong N ( N< 10°)

e Dong tiép theo chira ddy A gom N sb nguyén (JAi| < 10°)

Yéu cau: Chi ra s6 nguyén 4m 16n thtt nhi, khong xuat hién trong diy A.
Két qua ghi vao te¢p ‘“SOTHUNHI.OUT”

Vidu:
SOTHUNHLINP SOTHUNHI.OUT
7 -2
3-43510-3

Buéc 1: Viét code dap an
(code dap an da dwoc t6i luu vao dia CD nop kem theo SKKN nay)
Bwoc 2: Tao file sinh Test

Phdn tich:

Dbi v6i bai tap VD1 & trén, dé xay dung dwoc bo Test cham c6 kha
ning danh gid twong di mirc d6 hoan thién trong thut giai cua bai lam hoc
sinh, to1 da chu ¥ tao ra cac Test ma Input co6 dir licu vao ¢ gid1 han can duoi,
€161 han can trén va cac Input c6 gia tri dac biet. Cu thé Input c6 dit licu trong
mot s6 trudng hop sau:

e Day gom mot phan tur co gia tri nguyen duong (Testl)

e Day gom mot phan tur co gia tri nguyen am (Test 2)

e  Diy gdém 106 phan ttr gid tri cic phan tir 16n hon -106 (Test 12)

e  Diy gém N phan tir, trong diy c¢6 phan tir ¢ gid tri bé hon -108, tri
tuyét d6i khong qud 10° (Test 11)

e (Con lai to1 tao cac Test ngﬁu nhién, véi gia tri dit liéu tang dan

Thuc hién:

Test 1: Input gom sé N = 1 va mot sé nguyén dicong

{Khi d6 sé 4m 16n tht nhat 13 s6 -1; nhw vay s6 4m 16n thit nhi 14 s6 -2

Nén Output cn dua ra 1a: -2}

Pé tao tep sinh mput 1 nhu trén, té1 chi can stra lai code ngué)n cua tac
gia tir doan try dén doan finally nhu sau:

SangKienKinhNghiem.net



try
Writeln(f, ‘1°); write(f,’5°),
Finally
Sau do6 luu lai véi tén R SOTHUNHI TEST1.PAS.
Test 2: Input gom sé N = 1 va mot sé nguyén am

Doan [énh duoc suta lai trong code nguf‘in cua tac gia (tu try dén doan
finally) nhu sau:

Try
Writeln(f, ‘1°); write(f,-2°);
Finally

Test 3 dén Test 5: Tao ra 3 bo test ma Input gom s6 N ngau nhién co
gia tri tir 1 dén 100; va day N phan ti c¢6 gia tri nguyén tir -104 dén 10*

Dé tao ra s6 N co gid tri ngdu nhién t6i st dung ham Random, (chd ¥
phai khai bdo thu vién chuan Crt 'va co dong lenh Randomize bén trén). Do ham
Random(100) chi cho phép tao s6 nguyén ngau nhlen 6 gid tri tir 0 dén 100 nén
dé tao s6 nguyén c6 gid tri tir 1 d&én 100 t6i phai viét: 1+ Random(100-1)

Tuong tu, dé tao cac phan ti trong diy c6 gid tri nguyén tir -10* dén 10*
to1 viet random(10000)- random(10000)

Poan 1énh duoc sira lai trong chwong trinh code ngudn dé Sinh Input
nhu sau:

try
N:=I1+random(100-1); Writeln(f, N);
Fori:=1 to N do begin k:=random(10000)- random(10000),
write(f,l," '),
end,
Finally

Test 6 dén test 8: Tao ra 3 bo test ma Input gom s6 N ngau nhién co6
gia tri tir 100 den 1000; va day N phan ti& cé gia tri nguyén tir -10° den 10°

Poan 1énh duoc sira lai trong chwong trinh code ngudn dé Sinh Input
nhu sau:
try
N:=100+random(1000-100); Writeln(f, N);
Fori:=1to N do begin
ke:=random(1000000)-random(1000000);

write(f,k," '),

10
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end,
finally

Test 9: Tao bo test c6 Input gom s6 N = 10* va day gom 10¢ phan ti
trong do co 104 — 3 phan t& dau c6 gia tri tang dan tir -10% dén -4; 3 phan tw
cuoila — 2 -2 -2 (so6 -2 xuat hién 3 lan) {Khi d6 Output can dua ra la: -3}

try
N:=10000;
Writeln(f, N),
For i:=-10000 to -4 do write(f,i," ');
write(f,-2,"-2,""-2);
finally

Test 10: Tao bo test 6 Input gom s6 N = 105 va day gom 10° phan ti
trong do co 104 — 1 phan tir dau c6 gia tri giam dan tir -2 dén -103 ; phan tw
cuoi la — 2 { khi d6 Output can dua ra la: -100001 }

try
N:=100000; Writeln(f, N);
For i:=-2 downto -100000 do write(f,;i," ');
write(f,-2),

finally

Test 11: Tao bo test c6 Input gom s6 N = 105 va day gom 10° phan ti
c6 gia tri giam dan tir -1 dén -10° {Output can dua ra la: -1000002}

try

N:=1000000; Writeln(f, N);

For i:=-1 downto -1000000 do write(f,i," ');
Finally

Test 12: Tao bo test c6 Input gom s6 N = 106 va day gom 106 phan ti
trong d6 c6 105 — 3 phan tir dau cé gia tri taing dan tir -10°+3 dén -1 ; ba
phan ti cudi 1a -10°, -107, -107 -19 ( ti ¢ tinh chon cic phan tir ¢ gia tri nho
hon 109) {Output can dua ra 1a: 999999}

try
N:=1000000; Writeln(f, N);
For i:=-1000000+3 to -1 do write(f,i," ),
Write(f,-1000000000," ',-10000000," ',-10000000-19);
Finally

Sau moi thao tac trén to1 luu lai t€p vo1 mot tén moi.
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Buwéc 3: Chay tién ich Sinh test tw dong, nhap cac thong so twong
wng:
& Tién ich sinh test tu d6ng cho phan mém Themis [?H?”El

Nguyén TS Sdn

Li€n hé: tosonnguyen &gmail .com

58 ludng test 1

Testbdt dSuty 1

Tén file sinh test (Input) R_SOTHUNHI_TEST1.PAS
Tén file chay cia Gido vién (Output) SOTHUNHIPAS Kill ti&n trinh
Blinh dang file k& qua ouT
Run ‘

Luc nay, tién ich s€ lién két, sinh ra tep Input tu file
R SOTHUNHI TESTI1.PAS va sinh ra file output twong tng tr t€p code dap an
SOTHUNHI.PAS ma toi da tao trudc do.

Két qua, to1 thu dugc bo thu muc ¢o6 tén la Testl bao gf’)m Input, Output
nhu sau:

MName Date modified Type Size
7 SOTHUNHI 5/31/2019 3:37 PM INP File 1 KE

| 7] SOTHUNHI 5/31/2019 3:37 PM OUT File 1 KB
1] SOTHUNHI - Notepad o |[E]= | SOTHUNHI - Notepad o= (=]
File Edit Format View Help File Edit Format View Help

1 - 2

5

Lap lai thao tac trén, thay doi thong sb trong Tien ich to1 s€ thu duoc
Input, Output cho cac Test con lai.

Computer + Dung nhoc (D) b Sinh test bai SO THU NHI » sothunhi »
= Open Include in library ~ Share with = Burn MNew folder
Name . Date modified Type Size
TestOl File folder
Testd2 File folder
Test03 File folder
Testld File folder
Test0s File folde
Test06
Test07
Testdd File folde
Test09 File folde:
Testl0 File folde:
Testll File felde:
(D) Testl2 File folde
1 " E I S| .
& Tién ich sinh test tu déng cho phin mém Themis = = ) = = | EAdung lam skkn\DUNG SINH...| — || = |j=t5s]

Nguyén Té Son
017-PC

Lign hé: lesonnguyen @gmail com
56 lugng test 3

Test bt dauta 2

Tén file sinh teet (nput) R_XAUCON_TEST3_5.PAS

Tén file chay cia Gido vién {Output)  XAUCON.PAS

Binh dang file k& qua ouT

(Dé minh hoa, ddp dn, cdc file sinh test va bo test cham hoan chinh
duwoc toi luu vao dia CD nop kem theo SKKN nay)
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Nhu vay, chi véi viéc sutra lai mot doan ngan trong code nguon cua tac
gia, roi chay tién ich to1 dé dang tao ra dugc Bo test cham hoan chinh, trong co
nhiéu Test c6 gia tri Input ddc biét va cac Test co gia tri ngau nhién nhung do
16n va do phtre tap tang dan.

Vi du 2: Sinh Test cho bai tap XAU CON

Cho xau S do dai n chi gom cac ki tw in hoa ‘A’ dén ‘Z’. Hay tim xau
con lien tiep dai nhat trong xau S, sao cho moi1 ky tu tham gia vao xau con
khong qua k lan.

Yeéu cau: Chi ra do dai cua xau con tim duoc va vi tri cua ky tu dau tién
thudc xau con trong xau S ban dau. Néu c6 nhiéu cach chon xau con — chi ra xau
con dau tién trong xau S va vi tri cua ki tw dau tién thuoc xau S ban dau.

Input: File XAUCON.INP:

- Dong dau tién chira 2 s6 nguyén n va k (1 <n <100 000, I <k <n).

- Dong thtr hai chwra xau S.

Output: File XAUCON.OUT chi mét dong duy nhét ghi hai s6 nguyén
la d6 dai xau con va vi tri ky tu dau tién cua xau con.
XAUCON.INP | XAUCON.OUT
51 31
HELLO

Twong tw nhu bai toan ¢ vi du 1, dé thuc hién tao bd test“ché{lm cho bai
tap nay to1 cling da thuc hién theo 3 budc trén, dudi day toi1 chi dé cap den thao
tac tao file sinh test( B3), cac budc con lai lam twong tu nhu vi du 1.

Phan tich:

Pé tao bd test cham cho bai toan XAU CON trén, t6i di xét mot s
truong hop dit licu co gia tri Input cuc tieu, gia tri cuc dai, gia tri dac biét:

e Truong hop xau chi gdm mot ki tur duy nhat (testl)

e Truong hop xau gom N ki tw (N bé) va mot so nguyeén K=1 (Test2)

e Truong hop xau gom N ki tw (N be) va mot s6 nguyén K >1 (Test3)

e  Trudng hop xau gdm céc ki tw gidng hét nhau, k>1, k<N (test4)

e  Truong hop xau gom 10° phan tir (Test 12)

e (Con lai to1 tao cac Test ngau nhien, dir lieu co gia tri ting dan.

Code duoc sta tir code mau cua tac gia trong cac truong hop dé nhu
sau:

TestI: Input chira mot s6 N ; s6 K =1 va mét xdu gom mét Ki tu.

Chuong trinh Sinh Input duoc sua lai nhu sau:

procedure GenTest(const FName: string),
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var
f: Text; i, k,n: integer;S:ANSISTRING;,
begin
Randomize;
Assign(f, FName), rewrite(f);
try
WRITEIn(f, ‘1°,” *,’1’); WRITE(F,’S’);
finally
close(f);
end;
end;
Test 2: Input chira mét s6 N; s6 K =1 va mét xau c6 d6 dai N.
Poan [énh duoc sua lai nhu sau:
try
S:="TOIYEUVIETNAMk:=1,
WRITEIn(f,LENGTH(S)," "K); WRITE(F.,S);
finally
Test 3: Input chira mét s6 N; s6 K =5 va mét xau c6 d6 dai N.
Poan [énh duoc sua lai nhu sau:
try
S:="TOIYEUVIETNAM  k:=5;
WRITEIn(f,LENGTH(S)," "K);
WRITE(F.S);
Finally

Test 4: Input chira mét s6 N; s6 K =3 va mot xau gom N ki tw giong
hét nhau.

Poan [énh duoc sua lai nhu sau:

Try
N:= I1+random(10); K:= I1+random(N-1),
Fori:=1toNdo WRITE(F,’4’),

finally

Test 5 dén test 7: Input chita mot s6 N ngau nhién 1<N<100; s6 K ¢o6
gia tri ngau nhiéen 1<K<N; va mot xau co6 do dai N chwa cac ki tw ngau
nhién tir A den Z.
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Pé tao tep sinh Test co xuat hién cac ki tw A...Z nggu nhién, to1 da thuc
hién: trudc hét tao x4u st chira tat ca cac ki tu tir A dén Z. sau d6 toi dung ham
Random d¢é tao sé nguyén k ngiu nhién tir 1 dén length(st). In ra st[k] toi s& thu
duoc ki tu ngﬁu nhién tir A dén Z.

Chuong trinh Sinh Input sau khi dwoc t6i stra lai tir chuong trinh ngudn
sinh test cua tac gia nhu sau:

// Chuong trinh Tao cac file Input cua Ban giam khao
{SMODE OBJFPC}
program RandomTest,
const
Prefix = 'XAUCON.INP'";
var st: string;
ch: char;
len. integer,
procedure GenTest(const FName: string),
var
f: Text; i, k,n: integer;
begin
Randomize;
Assign(f, FName), rewrite(f);
try
N:= Random(100-1)+ 1;k:=RANDOM(N-1)+1; {*}
WRITEIn(f,N," "K);
fori:=1toN do
begin  k:=random(length(st)-1)+1;write(f,st[k]); end;
finally
close(f);
end;
end;
procedure GenAZ;
var
c: Char;
begin
forc:="l"to'l"do
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GenTest(Prefix);

end;

begin

st:= H;

for ch:="'A"to 'Z' do st:= st + ch;

GenAZ;

end.

Test 8 dén test 11: Input chira mét s6 N ngau nhién 102<N<10%; s6 K
co6 gia tri ngau nhien 1<K<N; va mot xau c6 do dai N chiwra cac ki tw ngau
nhién tir A dén Z.

Chuong trinh t01 s dung twong tw nhu chwong trinh sinh test 3-5 da xay
dung ¢ trén, chi thay doi duy nhat dong lénh {*} thanh: N:= Random(10000-
100)+100;k:=RANDOM(N-1)+1;

Test 12: Input chita mot s6 N =10%; s6 K c6 gia tri ngau nhién
1<K<N; va mét xau c6 d6 dai N chira cac ki tw ngau nhién tir A dén Z.

Chuong trinh to1 sur dung twong tu nhu chuwong trinh sinh test 3-5 da xay
dung ¢ trén, chi thay doi duy nhat dong Iénh {*} thanh: N:=
100000;k:=RANDOM(N-1)+1;

Két qua sau khi tao duoc 5 file Sinh Input twong tmg véi céc truong hop
da phan tich o trén.

Name Date modified Type Size
. Xaucon 5/31/2019 4:12 PM File folder

| 7] R_XAUCON_TEST1 5/31/2019 4:01 PM  PASFile 1 KB
| 7] R_XAUCON_TEST2 5/31/2019 4:03 PM  PASFile 1 KB
| 7] R_XAUCON_TEST3 5/31/2019 4:03PM  PASFile 1 KB
| 7] R_XAUCON_TEST4 5/31/2019 4:05 PM PAS File 1KB
7] R_XAUCON_TEST5_7 5/31/20194:08 PM  PAS File 1 KB
| 7] R_XAUCON_TEST8_11 5/31/20194:12PM  PASFile 1 KB
| 7] R_XAUCON_TEST9_10 5/29/20191:36 PM  PASFile 1 KB
| 7] R_XAUCON_TEST12 5/31/2019 4:08 PM  PASFile 1 KB
7 Tien ich sinh file test 1/2/2014 8:15 PM Application 19 KB
7 tosond 6/14/2014 9:29 PM Application 5,496 KB
| 7] XAUCON 5/27/20199:28 AM  PASFile 2 KB

Két qua sau khi da chay Tién ich Sinh Test tw dong, to1 thu duogc cay thu
muc test co noi dung:
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» Bo sang (E:) » SKKMN +« TEST CHAM » sinh test bai XAUCOMN » xaucon »

Include in library - Share with - Burn MNew folder
MName - Date modified Type

. TestOl 5/321/,2019 4:09 PM File folder
. TestD2 5/21/72019 4:09 PM File folder
. TestO3 5/31/7,2019 4:09 PM File folder
. TestO4 5/30/2019 6:38 PM File folder
. TestOS 5/31/2019 4:10 PM File folder
. Test06 5/31/2019 4:10 PM File folder
. TestdD7 5/21/72019 4:10 PM File folder
. TestO8 5/31/72019 4:12 PM File folder
. Test09 5/31/2019 4:12 PM File folder
. Test1l0 5/31/,2019 4:12 PM File folder
. Testll 5/31/72019 4:12 PM File folder
. Testl2 5/31/2019 4:12 PM File folder

» Bosang (E:) » SKKN + TEST CHAM » sinh test bai XAUCON » xaucon » Testll

Burn New folder
MName . Date modified Type Size
| XAUCON 5/31/2019 4:12 PM INP File 4 KB
7] XAUCON 5/31/2019 4:12 PM OUT File 1 KB
7| XAUCON - Notepad = || = | =
File Edit Format View Help
3949 3928 -

SHCSODSYKWHTYRCCIHTVKEPBPIJFJUKPROWXCOKEHIJDGKEQWMSHUOGUDFDBCHHTLMHNCWE
RCONIWLYNSCUREKNVUAEEQIJIFGUOBGSYFABVGNOCWXWRRFIJOYLVSELDNCE JFSARMOL UMC
LMNMIMOCXEEERISVPGFQSFMCUCERRIUMROQGKIWXSKNIVHMQTBY IXAGVOQOTHXUGARIUWC
KSNIBLTKELIAOKALVMCUBCRIEQYOOHBGFEMPIIJIPALKPRXURAYXBOAUPKQKOHCUGOOMM>

« | m r
| XAUCON - Notepad o E | S
File Edit Format View Help
3949 1 -
« [ 3

(Dé minh hoa, ddp dn, cdc file sinh test va bo test cham hoan chinh
duwoc toi luu vao dia CD nop kem theo SKKN nay)

Nhirng lvu y khi xay dung chwong trinh sinh test:

e Tao test nho trudec, test 1on sau

e Khong viét qua nhiéu test c6 input na na nhau, nghia la cic input
nay chi ki€m tra duy nhat mot truong hop cua bai toan

Nhu vay, nho st dung Tién ich sinh test fr dong da giup tol tiét kiém
kha nhiéu thoi gian trong viée tao B Test chdm ¢ sb lwrong Test theo mong
mudn, input ¢ dit lidu c¢6 d6 16n ting dan, dé huéng dén danh gid tinh hoan
thién dan cua thuat giai trong bai lam cua hoc sinh.

2.4 Hiéu qua ciia sang kién kinh nghiém déi véi hoat dong gido duc,
v6i ban than, dong nghiép va nha trwong.

- Poi voi hoc sinh: Vigc tao ra cac bo Test cham va chiam bai cho hoc
sinh trong qua trinh boi dudng va danh gia chat lwong HSG giup cac em tu nhan
ra sai lam trong bai lam cua minh. Ttr d6 rut ra duoc nhi€u kinh nghiém cho ban
than trong viéc xu li dir licu.
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- P6i véi ban than va dong nghiép: Khi ap dung Tién ich sinh Test vao
viée x4y dung B6 Test cham, t6i thay viéc tao test chdm tré nén don gian hon,
nhanh chéng hon, it gy nham 1in. To6i c6 thé danh nhiéu thoi gian cho viée
nghién ctru dé, téi wu thuat toan. Viée xay dung duoc nhiéu b test chAm giup
gido vién chu dong hon trong viée 6n luyén déi tuyén HSG. Gido vién thong qua
viéc cham bai cho hoc sinh sé biét duoc kha nang lam bai cua tung em, tr do co
nhitng dinh hwéng nhét dinh trong ké hoach én luyén.

Sau khi 4p dung dé tai va thuong xuyeén s dung cac bo Test chdm vao

qué trinh day bdi dudng HSG. Toi di kiém tra danh gia chat lwong HSG. két qua
cac bai thi khao sat nhu sau:

Ki Thi 2 2 X 2 2 .
Khio Ho tén D’\iém BAiém E[)Aiém DAiém D’\iém Tc?);lg
<at : caul | cau2 | caud | cau4 | cauS | Diem
Lan 3 Le Thi Giang 5/6 4/5 3/4 1/3 0/2 13/20
Vi Van Cuong 5/6 3/5 3/4 0/3 0/2 11/20
Lan 4 Le Thi Giang 6/6 | 0.5/5 4/4 3/3| 0.5/2 14/20
Vi Van Cuong 6/6 3/5 3/4 1/3 1/2 14/20
Lan 5 Le Thi Giang 6/6 | 4.5/5 2/4 1/3 1.5/2 15/20
Vi Van Cuong 6/6 5/5 2/4 1/3| 0.5/2| 14.5/20

So sanh két qua gitta cdc bai thi khao sét trén, va déi chiéu véi két qua
bai thi khao sat 1an 1, 1an 2 dwoc tién hanh hoi dau nim (ma toi di dua ra & phan
thwe trang) d& nhan thiy: Piém kiém tra cla cac lan sau thudng cao hon cac lan
trude d6, mic du dé c6 mirc dd khé ting dan. Pic biét hoc sinh thuong c6 xu
huéng tron ven diém trong cac cau hoi & mue do trung binh va trung binh kha
(ttre cac em it khi bi mat diém trong cac bai tp dang nay). Nhu Vay, hoc sinh da
dan biét phan tich ki d&, cha ¥ nhitng diém dic biét ¢6 trong dé, tranh dé mat
diém trong céc truong hop dit liéu co gia tri dic biét.
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3. KET LUAN VA KIEN NGHI
3.1 Két luan

Dé tai “St dung c6 hiéu qua tién ich sinh test vao viéc xay dung cac
b6 Test cham nham ning cao chat lwong boi dwdng hoc sinh giéi mén Tin
hoc” da chi ra nhitng han ché cta phuong phap tao bd Test cham theo cach thu
cong va gi6i thiéu nhitng wu diém, cach st dung Tién ich sinh Test tr dong dé
Tao bo Test mot cach nhanh chéong, hi¢u qua hon.

Can chu ¥ rang, vé co ban Tién ich chi gitip ta tao cdy thu muc tu dong
nhd viée doc File sinh Input roi tao ra Input, doc file Code dap 4n roi tao ra
Output twong ung. Lap Input, Output vira tao vao cay thu muc. Con chu’cmg
trinh tao Input nhw thé nao 1a gido vién phai tw xay dung dwa trén code mau cua
tac gia.

Diém méi trong dé tai 1a dé tai khong chi dua ra nhimg thao tac chung
dé tao bd Test chAm ma con dinh hudng cach thic tao ra cac chuwong trinh sinh
Input sao cho chuong trinh c6 thé tao ra cac Test da dang, Test dac biec Test
hudng dén tinh hoan thién dan cua thuat toan, va c6 kha nang danh gia muc do
t61 wu trong bai lam cua hoc sinh.

Hi vong dé tai s& gitp ich cho cac thiy co gido giang day mén Tin hoc,
dac biét la nhiing gido vién tré chu dong hon trong cong tac kiém tra ddnh gid
hoc sinh 1ép doi tuyén, tir d6 c6 cac ké hoach kip thoi @& bdi dudng, ning cao
chét lwong bodi dudng HSG.

Tien ich sinh Test tw dong duoc phat hanh mién phi, giao dién than thién
va rat d& st dung nén dé tai d& dang dwoc 4p dung cho tat ca cic gido vién Tin
hoc ¢ cac truong THPT, va cac em hoc sinh yeu thich bo moén lap trinh.

Trong qué trinh nghién ctru va trién khai dé tai nay, toi st dung ngon
ngtr lap trinh PASC AL. Tuy nhién dé tai hoan toan c6 thé duoc st dung dé tién
hanh véi cac code viét bang ngdn ngit 1ap trinh C hoic C++ bang cach thay doi
phan cai dit bién mai truong Path (xem thém tai phf;in taj liéu tham khao). Pbi
vOi nhiing bai toan co nhiéu dap so, viéc ap dung dé tai co the duogc su dung
bang cach viét thém mot trinh chdm ngoai két hop véi phan mém chim diém tu
dong Themis, tién ich sinh test s& giup chuyén ddi dinh dang tr .OUT sang
.ANS theo quy dinh cua Themis.

3.2 Kién nghi

Poi v6i s6 gido duc va dao tao: Hang nam t6 chtic cac budi tap hun
cho gido vién cbt can, gido vién tham gia day doi tuyén dé gido vién c6 diéu kién
giao luu, hoc héi ddng nghiép, nang cao chuyén mon.

P6i v6i nha trwong: Tao diéu kién cho gido vién tham gia day doi
tuyén. Duy tri cong tac thi thtt HSG giao lvu cum cac nha truong, trong huyén.

Doi voi t6 nhom chuyén mon: Trong cac buoi hop t6 - hop nhém can
duy tr1 cac hoat dong trao doi chuyén mon, thao luan cac van dé kho dé nang cao
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chuyén mon, phat huy hiéu qua cua cac budi hop nhom. Xay dung ngan hang de
thi, mdi gido vién s& suu tim cac chuyén dé hay gui vao ngan hang dé cua to
nhom, lam tu liéu tham khao cho cac thanh vién cua t6 nhom.

Doi voi giao vien tham gia day doéi tuyén: can thuong xuyén trao doi
de nang cao chuyén mon

Trong qué trinh thwe hién dé tai khong tranh khoi nhting thiét sot, han
che, rat mong cac thay co gido dong gop ¥y kién deé sang kién kinh nghiém cua to1
duoc hoan thién hon.

To1 xin chan thanh cam on!
XAC NHAN CUA Thanh Hoa, ngay 23 thang 5 nam 2019

THU TRUONG PON VI Toi xin cam doan day la SKKN
ciia minh viét, khong sao chép néi dung
cua ngwoi khac.

Nguyén Thi Dung
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