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LOI NOI PAU

Cubn gido trinh Tin hoc dai cuong nay dugc viét bai cac giang vién Khoa Cong nghé
thong tin, Hoc vién Néng nghiép Viét Nam. Gido trinh bao gom nhing kién thic co ban va
nhiing kién thirc cap nhat caa mot s khia canh chu yéu trong linh vuc Khoa hoc may tinh va
Cong nghé thong tin nhu phan cting, phan mém, hé diéu hanh, mang may tinh va Internet, co s
dir liéu, thuat toan, ngdn ngi 1ap trinh, an toan thong tin. Mdi chwong duoc viét boi giang vién
c6 kinh nghiém giang day nhiéu nam cac hoc phan chuyén vé noi dung twong ang.

Cubn giao trinh nay duoc dung dé lam tai lidu giang day va hoc tap chinh cho hoc phan
Tin hoc dai cwong gém 2 tin chi trong chuong trinh dao tao cua cac nganh khong chuyén Tin hoc
thudc Hoc vién Nong nghiép Viét Nam. Tét nhién giao trinh ciing ¢6 thé duoc dung 1am tai liéu
tham khao cho nhiéu di twong ban doc khac muén mé mang kién thuc.

Gi4o trinh gém 7 chuong, mdi chuong la mot mang kién thirc twong d6i doc lap véi cac
chuong khac. Ban doc c0 thé lya chon doc nhitng phan phu hop véi nhu cau ma hau nhu khong
gap tré ngai vé su doi hoi kién thirc tir cAc phan trudc.

Chuong 1: Gi6i thiéu chung, do TS. Pham Quang Diing va ThS. Tran Thi Thu Huyén
viét. Chuong nay gidi thidu mot s6 kién thizc nén tang chung gom: (1) Céac khai niém vé di liéu,
thong tin, tin hoc, cong nghé thdng tin; (2) Cac hé thdng sé dung trong may tinh; (3) M4 héa va
biéu dién théng tin trong may tinh; va (4) Cac ting dung ctia cong nghé thong tin.

Chuong 2: Cau tric may tinh, do TS. Pham Quang Diing bién soan. Chuong 2 dé cap
dén: (1) Chuc nang, so dd t6 chirc, nguyén ly hoat dong cua may tinh; (2) CAu tric va chirc ning
cuia cac thanh phan co ban cua may tinh, thuoc 4 khdi chirc nang gdm: bo xt ly trung tam, bo
nhé, thiét bi ngoai vi va lién két hé thong.

Chuong 3: Phan mém may tinh va hé diéu hanh, duoc viét boi ThS. Pham Thay Van.
Qua chuong nay ban doc ¢d thé hiéu dugc cac van dé vé: (1) Khai niém va phan loai phan mém
may tinh, quy trinh phét trién phan mém; (2) Khéi niém, lich st phat trién hé diéu hanh, mot s6
hé diéu hanh théng dung cho may tinh va céc thiét bi di dong.

Chuong 4: Mang may tinh va Internet, do ThS. Phan Thi Thu Hong ¢am nhiém. Chuong
nay gigi thiéu dén ban doc cac kién thirc co ban vé mang may tinh va Internet bao gom: (1) Khai
niém, cac thanh phan co ban, cac md hinh két ndi va giao thirc mang, phan loai mang may tinh;
(2) Cac khai niém, cac dich vy pho bién nhu world wide web, tim kiém, thu dién tu, luu trit dam
may.

Chuong 5: Co s¢ dir liéu, do ThS. Hoang Thi Ha bién soan. Trong chuong nay ban doc
c6 thé nam duoc nhitng kién thic vé: (1) Co so dit liéu: khéi niém, loi ich cac mic thé hién cua
co so dir liéu, hé co s¢ dir liéu; (2) Khai niém va chirc nang cua hé quan tri co s¢ dir liéu; va (3)
Céc cAu lénh cua ngdn ngit truy van cé cau tric (SQL).

Chuong 6: Thuét todn va ngdn ngi 1ap trinh, duoc viét boi ThS. Lé Thi Nhung. Chuong
nay gigi thiéu véi ban doc: (1) Khai niém, céc tinh chit, cac cach dién dat thuat toan, thiét ké
thuat todn va danh gia d6 phuc tap; (2) Khai niém vé ngdn ngi 1ap trinh, trinh bién dich va trinh
thong dich.



Chuong 7: Cac van dé xa hoi cua céng nghé thdng tin; do ThS. Nguyén Vin Hoang dam
nhiém. Qua chuong nay ban doc c6 thé thu nhan dwoc céc kién thuac vé: (1) An toan thong tin
nhu cac tai nguyén c6 thé bi xam pham, cac hinh thic tn cong dé lay cap hay phéa hoai thong
tin; (2) Mot s6 diéu trong Bo luat hinh sy vé t6i pham trong linh vuc tin hoc; va (3) Van dé so
htru tri tu¢ noi chung va so hiru tri tué trong cong nghé théng tin nai riéng.

Do day la lan dau tién viét gido trinh Tin hoc dai cuong theo hudng cai tién nén chic
chén chung t6i khong thé tranh khoi nhitng thiéu sot. Nhom tac gia mong nhén duogc nhiing y
kién gop Y tir cac ban doc dé lan tai ban sau giao trinh sé& tét hon. Moi y kién dong gop xin guri vé
dia chi pqdung@vnua.edu.vn.

Chung t6i xin chan thanh cam on!
Ha Noi, thang 1 nam 2015
Nhom tac gia


mailto:pqdung@vnua.edu.vn
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Chir viét tit | Tirtiéng Anh Nghia tiéng Viét
AAC Advanced Audio Coding M4 hoa am thanh tién tién
ADSL Asymmetric  Digital ~ Subscriber | Buong day thué bao sb bat dbi xing
Line
ALU Arithmetic and Logic Unit Pon vi todn hoc va logic, nam trong CPU
AMD Céc vi thiét bj tién tién, cling 13 tén cua
Advanced Micro Devices m(‘)t tap df)an. p}}at,mein cac th\'et,bl IAOa'
nay nhu b vi xir ly may tinh va céc cong
ngh¢ lién quan
ARM Advanced RISC Machine 'F\{AI%tcloal cau trac vi xu ly 32-bit kiéu
American  Standard Code for | Bang ma chuan cua My dung dé trao doi
ASCII : NP
Information Interchange théng tin
ATA Cach goi ngan gon cua Paralell ATA, la
Advanced Technology Attachment mﬁ“ Fhlﬁan glag t'ep; KEL noi gira may thh
va cac 0 dia cung, 6 dia quang trong may
tinh
ATI Tén tap doan dugc thf":mh lap nam 1985,
Arrav Technoloav Inc chuyén san xuat cac d6 hoa cho may tinh
y gy Inc. c4 nhan. Nim 2006, ATI dugc tip doan
AMD mua lai.
. Mot dang dia quang cho phép ghi/phat lai
BD Bluray Disk hinh anh/am thanh vai chat lugng cao
BIOS Basic Input/Output System Hé thdng vao/ra co ban
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CD Compact Disc bia CD (gon nhe), mot dang dia quang
CIDR Classless Inter-Domain Routing Luoc do dia chi mai cua Internet
Complex Instruction Set Computer | Kién tric tap lénh phac tap
CISC :
[Architecture]
CMOS Complementary Metal-Oxide— Cong nghé¢ ban dan kim loai bu, dung dé
Semiconductor, che tao cac vi mach tich hop
CMYK Hé mau gdm 4 mau co so: Cyan, Magenta,
Yellow, Black
CNTT Cong nghé thong tin
CPU Central Processing Unit B xir ly trung tam
CSDL Co so dir ligu
cuU Control Unit Pon vi diéu khién, nam trong CPU
DBMS Database Management System Hé quan tri co s¢ di liéu
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DDR- Double Data Rate SDRAM, SDRAM c¢6 toc do truyén dit lidu gap doi
SDRAM
. . Dang biéu dién anh Bitmap ma khéng phu
DIB Device-Independent Bitmap thuae vao thiét bi luu tri
DNS Domain Name System, I:Ie thong tf:n m!‘fn "?te"“?" Ch? Qhep _t[net
lap twong tng gitra dia chi IP va tén mién
DRAM Dynamic RAM RAM dong, duoc dung dé ché tao b nhé
chinh
Digital Video Disc, hoac Digital | Pia video s, hoic dia da ning s6, mot
DVD . .
Versatile Disc dang dia quang
EEPROM Electrically Erasable Programmable | Bo nhé chi doc cd thé lap trinh va xda
ROM bang di¢n
ENIAC . . May tinh va bo tich hop sé dién tir, tén cua
Electronic Numerical Intergator -2 (o AR X
chiéc may tinh dién to dau tién trén the
and Computer RS
gi61 (nam 1946)
EOF End Of Eile 'I:en cua ky tu dac biét danh dau ket thdc
tép tin
FSB Front Side Bus Tén bus bén trong CPU
GPL General Public License Mot dleu ki¢n ap dung cho vi¢c sur dung
phan mém nguon mo
HD (1) High Definition Do rd nét cao
HD (2) Hard Disk Dia cimg, ngam hiéu Ia dung céng nghé tir
tinh. Mot dang 6 cang khac dung cong
nghé flash 12 SSD — 6 cing thé ran.
HQTCSDL Hé quan tri co s¢ dix liéu
HTML Hypertext Markup Language Ngbn ngit danh dau siéu vin ban
IDE (1) Integrated Drive Electronics N,lot ch_u?n ket 1ot lfhac gitra may tinh voi
cac loai 6 dia néu trén
IDE (2) Integrated Development | Méi truong phat trién tich hop
Environment
IP Internet Protocol Giao thic mang Internet
ISP Internet Service Provider Nha cung cép dich vu Internet
KHKT Khoa hoc k¥ thuat
LAN/ MAN/ | Local/ Metropolitan/ Wide/ Vast | Mang cuc bo / d6 thi / dién rong / toan cau
WAN/ VAN | Area Network
LCD Liquid Crystal Display Man hinh tinh thé long
LED Light-Emitting Diode Didt phat sang
LPT Line Printer Terminal Loai cong song song dé két noi véi may in

theo dong
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MIPS Million Instructions per Second S6 triéu lénh trén mot gidy

MPEG Moving Picture Experts Group Mot dinh dang tép video

MS-DOS Microsoft Disk Operating System Hé diéu hanh hudéng dia cua hang
Microsoft

NAT Network Address Translation Bién dich dia chi mang

NCP Network Control Protocol Giao thtrc diéu khién mang

NIC Network Interface Card Cac giao dién mang

ODBMS Object BDMS Hé quan tri co so dir liéu hudng ddi twong

0S Operating System Hé diéu hanh

PC Personal Computer May tinh ca nhan

RAM Random Access Memory Bo nhé truy nhap ngau nhién

RDBMS Relational BDMS H¢ quan tri co s¢ dir liéu quan hé

RGB Hé mau gom 3 mau co so: Red, Green,
Blue

RISC Reduced Instruction Set Computer | Kién tric tap Iénh tap Iénh rit gon

[Architecture],

ROM Read Only Memory B nho chi cho phép doc

SATA Serial ATA Mot Chuvanxgan ket noi :El_ep, dé noi 0 dia
cang hoac ¢ dia quang vai bo mach cha

SDRAM Synchronous DRAM RAM dong lam viéc dugc dong bo boi
xung dong ho

SQL Structured Query Language Ngbn ngit truy van cd ciu trlic

SRAM Static RAM RAM ftinh, duoc dung dé ché tao bo nhé
cache

SSD Solid State Drive O cting thé ran, dung cong nghé flash

TCP/IP Transmission ~ Control  Protocol/ | Giao thirc diéu khién truyén dit liéu/giao

Internet Protocol thuc Internet

USB Universal Serial Bus Bus noi tiép da nang, 1a mot chuan két noi
cac thiet bi ngoai vi vai may tinh
Tén cac d hoa video hoac cong két noi

VGA Video Graphics Array may tinh véi man hinh hoac may chiéu
(projector)

VXL Vi xt ly

XML Ngbn ngir danh ddu cd thé mo rong, co

eXtensible Markup Language,

kha ning mo ta nhiéu loai dir liéu khac
nhau, véi muc dich chinh 1a don gian hda
viéc chia sé dir liéu gitra cac hé théng khac
nhau, dic biét 1a cac hé thdng duoc két ndi
véi Internet




Chuong 1
GIO' THIEU CHUNG

Chuong 1 giéi thiéu nhiing kién thize co ban va nén tang nhat cia Tin hoc. Myuc 1.1 néu
nhang khai niém vé dir liéu, thdng tin, tin hoc va cdng nghé théng tin. Muc 1.2 trinh bay vé biéu
dién dir liéu trong may tinh, cac hé thang sé va chuyén doi giira cac hé co sé. Cac ma hda mét so
dang da liéu théng dung sé duwoc trinh bay trong muc 1.3. Cudi cing, muc 1.4 sé gidi thiéu
nhitng itng dung cua cdng nghé théng tin trong cdc linh viee doi song.

1.1. MQT SO KHAI NIEM CO BAN

Déi véi ching ta, qué trinh hinh thanh tri tué bit dau tir viéc thu nhan va xi 1y dir liéu roi
rac dé ¢ thdng tin, roi kiém nghiém thong tin dé ¢ thé van dung vao muc dich cy thé nao do ta
goi la tri thirc. Tri tué 1a kha nang sir dung tri thirc mot cach khon ngoan nham dat duoc muc
dich. Mot vi dy cu thé vé qua trinh trén nhu sau:

- Dit liéu: mua, ning, rdm, cao, thap, vira, bay, chudn chudn, troi.

- Théng tin: khi thay chudn chudn bay thap thuong thay mét lic sau troi mua, bay cao
vira phai thi tri ram mat, con khi bay cao thi trai nang.

- Tri thic: chudn chudn bay thap troi mua, bay cao trdi nang, bay vira troi ram.

- Tri tué: khi thay chudn chudn bay thap thi ta cit quan 4o dang phoi. Vi du dinh cao
loi dung thoi tiét thoi Tam Qudc nhu Chu Du lgi dung gié danh hoa cong tran Xich
Bich, Gia Cat Luong logi dung mua tuyét pha tran xe thiét xa ciia rg Khuong.

Trong Iinh vyc cong nghé thdng tin, may tinh tro giup con nguoi chii yéu ¢ khau du
tién, tur dir liéu dén théng tin. Phan nay sé gidi thiéu téi ban doc cac khai niém veé dir liéu, thong
tin, tin hoc va cong ngh¢ thong tin.

1.1.1. Dix liu

Dir liéu (Data) 12 nhitng con sé hodc dit kién thuan ty, roi rac do quan sat hodc do dém
dugc, khong co ngir canh hay dién giai. Dt liéu sau khi duoc t6 chure lai va xtr 1y sé cho ra théng
tin.

Vi du: V6i mot quyén sach thi chit, hinh anh 1a dir liéu con ndi dung ctia quyén sach la
thong tin. D€ biét dugc ndi dung thi phai doc sach. Viéc doc sach chinh la xir 1y dit ligu.

Trong thyc té dir lidu co thé 1a:

- Van ban: Sach, bao, truyén, cong van...

- Céc loai s6 liéu: SO liéu thong ké vé nhén sy, thoi tiét, kho tang...

- Am thanh, hinh anh: Tiéng noi, am nhac, phim anh, tranh vé...
1.1.2. Théng tin

Théng tin (Information) 1a mot khai niém triru twong dugc thé hién qua céc théng bao,
cac biéu hién..., dem lai mot nhan thirc chu quan cho mét déi tugng nhan tin. Thang tin 1a dit liéu
da duoc xur Iy xong, mang y nghia 1o rang.

Twong tu nhu dit liéu, thong tin ¢ thé ton tai dudi nhidu hinh thirc khac nhau nhu 4m
thanh, hinh anh, ky tu..., c6 thé duoc nén, giai nén, ma hoéa, giai ma va duoc truyén tai qua cac
moi trudong vat 1y khac nhau nhu anh sang, song am, song dién tur.



Vi du: Khi ching ta n6i chuyén truc tiép v6i nhau, thong tin dugc thé hién dudi dang am
thanh va duoc truyén tdi qua moi truong song am. Con khi chiing ta trao d6i véi nhau qua dién
thoai, thong tin dugc bi¢u dién dudi dang am thanh nhung dugc truyén tai qua moi trudong song
dién tur.

Tuy nhién, gitra dit liéu va thong tin khéng phai luc ndo ciing dong nhit voi nhau.

Vi du: Mot s ki hiéu trong hé dém La Ma mang ¥ nghia thong tin 13 sb nhung trong hé
thong chit La-tinh lai mang y nghia Ia chit cai.

Cung mot dir liéu nhung tuy thudc vao dédi tuong tiép nhan dit liéu khac nhau lai co thé
cho ra khoi lugng va chat luong thong tin khac nhau.

Vi du: Cung mot tai li€u co6 sinh vién hiéu duge 100% nhung ciing c¢6 sinh vién chi hiéu
duogc 50%, cé sinh vién c6 thé phat trién lién h¢ dugc vdi cac van dé khac nhung c6 sinh vién lai
khong...

Hinh thuce vat 1y cta thong tin duoc goi 1a tin hi¢u. Gilra thong tin va tin hi¢u khong phai
luc nao cling dong nhat véi nhau. Cung mét thong tin ¢6 thé dugc biéu dién bdi nhiéu tin hi¢u
khéc nhau va ngugc lai ciung mot tin hi€u c6 thé bi€u dién nhiéu dang thong tin khac nhau.

Vi du: Cung mot thong tin vé chi din giao thong nhung c6 thé duoc biéu dién dudi cac
tin hiéu khac nhau nhu 1a dén tin hiéu giao thong hay 1a chi dan cua canh sat giao thong... Hay
cung tin hiéu 1a gat dau trong ting trudng hop khac nhau lai biéu dién thong tin khac nhau tuy
thudc vao cau hoéi...

1.1.3. Tin hec

Thong tin nam trong dit lidu, xir 1y thong tin bao gdm nhiéu qué trinh xir 1y dir liéu dé rat
ra thong tin hiru ich phuc vu con ngudi. Khi xa hoi cang phat trién thi khéi lugng thong tin, dur
liéu ngay cang nhiéu va con ngudi khong thé xir 1y théng tin mot cach thu cong duoc ma can t6i
su hd tro ctia may moc dé xir Iy thong tin mot cach ty dong. Trude yéu cau dé cia con ngudi,
mot nganh khoa hoc méi da ra doi, do6 1a Tin hoc.

Tin hoc (Informatics) la mot nganh khoa hoc chuyén nghién citu cac phwong phdp, cong
nghé va cac ky thudt xur ly thong tin mot cach tu dong.

Hay no1 mét cach khac: Tin hoc 1a mét nganh khoa hoc chuyén nghién ciru vé kha ning
luu trix, truyen tai va xir Iy thong tin. Piéu ndy da dugc thé hién 16 qua qua trinh hinh thanh va
phat trién ciia nganh tin hoc. Trudc day, nhing thiét bi luu trir chua da dang c6 dung lugng nho
v6i dung luong tinh theo Megabyte, Gigabyte dugc thay thé dan bai cac thiét b luu trir da dang,
gon nhe hon nhung c6 dung lugng luu trit 16n hon rat nhiéu, tinh theo Terabyte; Puong truyén
thong tin c6 toc d6 thap dan dugc thay thé boi dudng truyén toc d6 cao, khong day; Nhitng b vi
xtr 1y ¢6 tc d6 thap dan dugc thay thé boi nhitng bo vi xir 1y toe d6 cao, bo da xir 1.

San pham ma tin hoc phat minh ra dé gip con ngudi xtr 1y thong tin ty dong 1a may vi
tinh hay may tinh (computer).

Tu "tin hoc" dé duogc dich tir tir informatique trong tiéng Phap. Tir informatics trong tiéng
Anh ciing bit nguon tir tir tiéng Phap nay, nhung theo thoi gian informatics da mang nghia khac
dan véi nghia ban diu. Ngiy nay, thuit ngit tiéng Anh tuong duong voi informatique
la computer science, nghia I “khoa hoc méy tinh”. Thuat ngir nay duogc sir dung rat rong rai trén
thé gidi va da sb cac truong dai hoc & nude ngoai sir dung cum tir Computer Science dé dit tén
cho khoa chuyén mon.


http://vi.wikipedia.org/wiki/Ti%E1%BA%BFng_Ph%C3%A1p
http://vi.wikipedia.org/wiki/Ti%E1%BA%BFng_Anh
http://vi.wikipedia.org/wiki/Ti%E1%BA%BFng_Anh

Khoa hoc may tinh 13 nganh nghién ctru cac co s& ly thuyét vé thong tin va tinh toan cung
sy thyc hién va img dung cua chung trong cac h¢ thong may tinh. Khoa hoc mdy tinh gorn nhiéu
nganh hep; mot s6 nganh tap trung vao cac img dung thuc tién cu thé chang han nhu d6 hoa may
tinh, trong khi mot s6 nganh khéc lai tip trung nghién ctru dén tinh chat co ban cta cac bai toan
tinh toan nhu Iy thuyét 46 phirc tap tinh toan. Ngoai ra con c¢6 nhirng nganh khac nghién ctru cac
van dé trong viéc thuc thi cic phuong phap tinh toan. Vi du, nganh 1y thuyét ngén ngir lap
trinh nghién ctru nhitng phuong thic mé ta cach tinh toan khac nhau, trong khi nganh lap
trinh nghién ctru cach sir dung cac ngdn ngi 14p trinh va cac hé thdng phirc tap va nganh tuong
tac nguoi-may tap trung vao nhing thach thirc trong viéc lam cho may tinh va cong viéc tinh
toan hitu ich va dé str dung ddi v6i moi nguoi dung. (¢rich tir wikipedia)

1.1.4. Céng nghé théng tin

Thuét ngir Cong nghé¢ thong tin (Information Technology) mang y nghia vé khia canh ky
th~uat, c()ng ng~hé hon 1a khia canh khoa hoc. O Viét Nam, thuat ngir nay duoc s dung rong réi,
dé gay nham lan la “Coéng nghé thong tin” mang nghia rong hon “Khoa hoc may tinh”.

Luat Cong nghé thong tin do Qubc hoi nude Cong hoa XHCN Viét Nam ban hanh ngay
29/6/2006 co dua ra khéi niém: “Cong nghé thong tin la tap hop cdc phuwong phdp khoa hoc,
cé]zg nghé va céng cu ky thudt hién dai dé san xuat, truyén dua, thu thap, xu Iy, lvu trir va trao
doi thong tin so”.

O day, thong tin s6 1a thong tin dugc tao 14p bang phuong phap dung tin hiéu s6. Trudce
day, khi muén gui thu nguoi ta thuong dung phuong phap chuyen thu tay nhung gio day da

duogc thay thé bang thu dién tu. Vei khdi lugng 16n cong van gidy to trong cic co quan, xi
nghiép, trudng hoc... viée luu trir sd trd nén don gian va gon nhe hon.

1.2. CAC HE THONG SO VA CAC PHEP TOAN DUNG TRONG MAY TiNH

Trong may tinh c6 sir dung 3 hé thong s6 1 h¢ co s6 10 (goi tat 1a h¢ 10), hé co s6 2 va
hé co sb 16. Trong d6, hé 2 1a hé ¢t 16i dwoc bo vi i ly sir dung dé tinh toan, xu ly (ta s& xet ky
hon & muc 1.3). Trong myc nay sé gIUI thiéu cac noi dung vé 3 hé thong sé va chuyén doi giira
ching, cac phép toan sb hoc trén hé 2 va cac phép toan logic.

1.2.1. Céac hé théng sb
a. Hé co s6 10 (Hé thap phan - Decimal Numeral System)

H¢ 10 1a h¢ dém duoc sir dung dé dém va tinh toan trong doi song hang ngay. Hé 10 su
dung 10 ky hiéus6 0, 1, 2, 3,4, 5, 6, 7, 8, 9 dé biéu dlen cac s0. Cac chuong trinh may tinh
thuong cho phép nguoi dung nhap vao cac s6 hé 10, xuét két qua ¢ hé 10, nhung qua trinh tinh
toan trung gian & bén trong 13 cac s hé 2.

Khi lam viéc véi nhiéu h¢ thong s6 khac nhau, d€ phan bi¢t mdt so viét trong hé co so
nay véi mot so viét trong hé co s6 khac nguoi ta thuong viet kém theo chi s6 ¢6 gia tri bang co
sO cua hé dem.

Vi du: 209210; 789,1210; 12A16; 101102
Mot s6 hé 10 ¢6 thé biéu dién & dang khai trién theo co s6 10. Vi du:
8623,5610 = 8x10% + 6x10% + 2x10" + 3x10° + 5x10 + 6x1072
Trong do:
8, 6,2, 3,5, 61a cac chir sb thanh phan cua sb 8623,56


http://vi.wikipedia.org/wiki/Th%C3%B4ng_tin
http://vi.wikipedia.org/w/index.php?title=T%C3%ADnh_to%C3%A1n&action=edit&redlink=1
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http://vi.wikipedia.org/wiki/%C4%90%E1%BB%93_h%E1%BB%8Da_m%C3%A1y_t%C3%ADnh
http://vi.wikipedia.org/wiki/%C4%90%E1%BB%93_h%E1%BB%8Da_m%C3%A1y_t%C3%ADnh
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http://vi.wikipedia.org/wiki/L%C3%AD_thuy%E1%BA%BFt_ng%C3%B4n_ng%E1%BB%AF_l%E1%BA%ADp_tr%C3%ACnh
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- 101acoso cuahé

- Sémii tuong Ung vai vi tri cua chir s6 thanh phﬁr}: bépg 0 v&i chit s6 phan nguyén
nho nhat, tang dan v¢ phia trai (1, 2, 3...), giam dan vé phia phai (-1, -2...).

Tir hé co s6 10 ta tong quat hoa cho hé co sé a(a>2). SO hé aco cac chir sb 1a by,
Na = bnbn-1...b1bo,b-1b2...b-m cd thé biéu dién theo co s6 a nhu sau:

Na = bpxa" + bpaxa™ + ... + bixal + boxa® + b.axa™+ boxa?+ ... + bmxa™  (1.1)

Gia tri cta tong [y vé phai trong cong thirc (1.1) duoc goi 1a gia tri ctua s6 Na. Cong thirc
(1.1) s€ dugc st dung d€ chuyén doi s6 h¢ a sang hé 10.

b. Hé co s 2 (Hé nhi phan - Binary Numeral System)

- Hé 2 hay hé nhi phan chi str dung 2 ky hiéu s6 1a 0 va 1 dé biéu dién cac s6. Pay 1a hé
co s0 co sO ciia may tinh. May tinh chi luu trit va xur 1y céc dir liéu & dang s6 nhi phan.

- C6 thé biéu dién mot so trong hé 2 ra thanh tong cac hé sd nhan theo quy tac néu & phan
trén:

Vidu: 100112 = 1x2* + 0x23 + 0x22 + 1x2! + 1x2° = 1949
c. Hé co sé 16 (Hexadecimal Numeral System)

- Hé 16 sir dung 16 ky higu dé biéu dién cac so: 10 ky hiéu so tir 0, 1..., 9 dé biéu dién cac
gia tri tir 0 dén 9 va 6 ky hiéu chir A, B, C, D, E, F d¢€ biéu dién cac gia tri tur 10 dén 15.

- H¢ 16 duogc dung dé danh dija chi cac 6 nhd, dia chi vat ly cua cac may tinh trong mang
(dia chi MAC), dia chi ctia cac cong vao-ra trong may tinh. Cac dia chi nay hién thi cho ngudi
dung & dang s6 hé 16 ma khong phai hé 2 vi 1y do 1am cho dia chi ngin gon hon, d& nhé, dé sir
dung hon.

- C6 thé biéu dién mot s trong hé 16 ra thanh tong cac hé s6 nhan véi lity thira cua co sd.
Vidu: 12A16 = 1x16% + 2x16% + Ax16° = 29810

1.2.2. Chuyén déi giira cac hé co s6

a. Chuyén tir hé a sang hé 10

Quy tiic: Mudn chuyen mot s6 hé a (2 hodc 16) sang h¢ 10 ta dem trién khai sb trong hé a
ra thanh tong cac hé sd nhan voéi liy thira ctia co s0, khi d6 ta s& duoc biéu thirc trong hé 10.
Tinh gié tri ciia biéu thirc d6 ta s& dugc sb twong Gmg trong hé 10.

Vi du:
1101015 = 1x2° + 1x2* + 0x2% + 1x2%2 + Ox2! + 1x2° =32+ 16 + 4 + 1 =53y
10F16 = 1x16° + 0x161 + Fx16° = 256 + 15x16° = 256 + 15 = 27119
b. Chuyén tir hé 10 sang hé a
Ta chi xét truong hop chuyén sé nguyén hé 10 sang hé a.

* Quy téc Pem s6 hé 10 chia nguyén lién tiép cho co sd a cho toi khi thuong bang 0 thi
dimg lai, v6i moi phép chia ta nhén dugc mot sO dur. Lay cac s du cua _phép chia theo thur tu
nguoc lai ta dugc so trong hé a (s6 du cua phép chia cudi cung 1a chit sé co trong sb 10n nhat,
chir s dau tién bén tréi).



Vidu 1: Déi s6 3410 sang hé 2, ta thuc hién cac phép chia nhu sau:

Két qua 1a 3410 = 100010,
Vi du 2: Pdi s 17210 sang h¢ 16

Két qua 1a 17210 = AC16 (10 Gng Vi A, 12 Gmg véi C)
c. Chuyén tir hé 2 sang hé 16

Bang 1.1. Mudi sau sé dau tién trong 3 hé co' s6
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Nhdn xét: Tl bang trén ta thay khi hé 16 dung dén chit s6 16n nhét thi hé 2 phai dung dén
4 chir s6. Vi 16 = 2%, mdi chit s6 hé 16 s& twong duong véi 4 chir s6 hé 2.

Quy tic: Dé chuyén mot sb tir hé 2 sang hé 16 ta nhom thanh cac nhom 4 chit s6 hé 2 tir
phai qua trai, sau d6 chuyén ting nhém 4 chir s6 hé 2 thanh cac chir s6 hé 16.



Vidu: 110 1100 10115 = ?16

0110 1100 1011 =>6CBzs

d. Chuyén tir hé 16 sang hé 2

Quy tdc: chuyén timg chit s hé 16 thanh 4 chir s6 hé 2.
Vi du: 9C0A16 = ?2 =1001 1100 0000 10102
1.2.3. C4c phép toan sb hoc trén hé 2

a. Phép cong
Bang cdng hai bit:
A B Tong S6 nhé
(Sum, S) | (Carry, C)
0 0 0 0
0 1 1 0
1 0 1 0
1 1 0 1

Cach thtrc thuc hién phép cong hai s hé 2 thi cong: Thuc hién cong nhu trong hé 10,
cong tung cot bit tir phai qua trai, c6 nhd sang ¢t bit cao hon.

Vi du:
C 11
A 01011
B 10011

A+tB11110

Trong may tinh, phép cong hai bit dugc thyc hién bang mach cong nhu sau:
A

B

b. Phép trir

+

S

C

Trong k¥ thudt may tinh, dé tan dung cac mach cong da cé san nguoi ta thuc hién phép
trir thdng qua phép cong va phép lay s6 doi: cong so bi trir vdi so doi cua so trir.
A-B=A+(-B)

Van dé dat ra 1a phai c6 cach biéu dién sd am trong hé 2 trong may tinh dé cac phép tinh
toan van cho két qua ding. Céch biéu dién s6 nguyén va so thuc (duong, am) s€ dugc trinh bay ¢

muc 1.3.

c. Phép nhan va phép chia

Trong may tinh, phép nhan va phép chia dugc thuc hién qua phép cong, phép trir va phép
dich bit. O murc dai cuong, chung ta khong xét sdu hon hai phép toan nay ¢ day.



1.2.4. Céac phép toan logic

Ngoai viéc hd trg cac _phép toan s6 hoc, may tinh ciing phai hd tro cic phép toan logic
nhu NOT, AND, OR vi su can thiét ctia chung. Ta hay phai 1am viéc voi cac phép toan logic
trong bang tinh Excel hay trong khi lap trinh. Vi du v6i ngén ngir 1ap trinh Pascal, dé kiém tra
mot bién X ¢6 ndm trong khoang [7,8) hay khong, néu dung thi viét dong “Piém B”:

If (x>=7) and (x<8) then
Writeln (“Diem B”);

Gi4 tri logic biéu dién mot trong hai trang thai d6i lap 1a ding/sai, c6/khdng. Trong dai sd
logic gia tri ding duoc goi la TRUE, gia tri sai dugc goi la FALSE. Cac phép toan logic tac dong
trén cac gia tri logic TRUE, FALSE gom co6:

a. Phép toan NOT (phu dinh hay dao)
Bang chan ly:

X NOT X
FALSE | TRUE
TRUE | FALSE

b. Phép toan AND (va)
Bang chan ly:

X Y X AND Y
FALSE | FALSE FALSE
FALSE | TRUE FALSE
TRUE | FALSE FALSE
TRUE TRUE TRUE

Nhdn xét: Phép toan AND chi cho két qua “dting” khi ca hai toan hang déu “ding”.
C. Toan twr OR (hodc)

Bang chan ly:

X Y X ORY
FALSE | FALSE FALSE
FALSE | TRUE TRUE
TRUE | FALSE TRUE
TRUE | TRUE TRUE

Nhdn xét: Phép toan OR chi cho két qua “sai” khi ca hai toan hang déu “sai”.
d. Todn tr XOR (eXclusive OR, hodc loai trir)

Bang chan 1y:



X Y X XORY
FALSE | FALSE FALSE
FALSE | TRUE TRUE
TRUE | FALSE TRUE
TRUE TRUE FALSE

Nhdn xét: Phep toan XOR cho két qua “dtng” khi hai toan hang khac nhau, cho két qua
“sai” khi hai toan hang giong nhau.

e. Biéu thirc logic va thit tw wu tién cdc phép todn

- Biéu thirc logic la su két hop péc gia trj logic bang cac phép toan logic dé tao ra mot gia
tri logic méi. Moi biéu thirc logic c6 két qua 1a mdt gia tri hodc dung (TRUE) hodc sai (FALSE).

- Néu trong biéu thirc logic ¢ chtra nhiéu phép toan logic thi cac phép toan logic duoc
thyc hién theo thir ty wu tién sau: NOT — AND — OR, XOR (OR va XOR cung mtc uu tién).
Céc phép toan cung muc uu tién dugce thuc hién tir trai qua phai.

Vi du:

(Céc SV ¢6 ho khau Ha Noi) AND NOT (Cac SV dan toc Kinh)

Trong vi du nay cn uu tién thuc hién phép NOT trude roi méi thuc hién phép AND.
1.3. BIEU DIEN VA MA HOA THONG TIN
1.3.1. Biéu dién thong tin trong may tinh va cac don vi thong tin
a. Biéu dién thong tin trong mdy tinh

Nhu da dé cap o muc 1.1, dir liéu thyc co thé ton tai ¢ nhiéu dang khac nhau: dang s6 (sd
nguyén, sb thyuc) hodc phi sd (chlr Vlet am thanh, hinh anh). Tuy nhién, may tinh chi xu ly dugc
dir liéu ¢ dang s6 nhi phan (hé co so 2). Do vay, dir li¢u thuc bat ké & dang nao mudn dua vao

may tinh dé Iuu trit, xir 1y, hay truyén tai can phai dwoc ma hoa (so hoa thanh sé nhi phan). Sau
khi xur ly, dir ligu két qua s& dugc khoi phuc lai & dang dé hiéu, d& cam nhan ddi véi con nguoi.

S& di trong may tinh chi dung dugc sb nhi phan dé biéu dién thong tin 13 vi cac linh kién
va vat liéu dién tir dung dé ché tao bo nh¢ trong cua may tinh (flip- flop, tu dién) chi c6 hai trang
thai ddi 1ap (vi du nhu ¢6 dién hodc khéng cé dién), tuong tmg duge biéu dién 1a 1 va 0.

b. Cac don vi thong tin

Trong khoa hoc may tinh, mdi chit s6 nhi phan duogc goi 1a mat bit (Viét tat cua tir tiéng
Anh 1a Blnary digiT). Mo61 6 nhé trong may tinh luu trit dwgc mot bit. Ban than moi 6 nhé do
con dugce goi la mot bit. Céc bit dugc danh so thur ty bat dau tur 0.

Mot nhém 8 bit bt dau tir bit thir 8i (i > 0, nguyén) dugc goi 1a mot byte. Cac byte duoc
danh dia chi bat dau tir 0. Byte 0 gdm cac bit tir 0 dén 7, byte 1 gom cac bit tur 8 dén 15... Mot
don vi nira ciing hay duoc st dung la word (tir nho). Mot word gom 2, 4, hay 8 byte tuy thudc
vao bd vi xur Iy (CPU) cu thé c6 the xir Iy mai 1an dugc bao nhiéu byte.

Cac don vi boi cua byte hay dugc str dung va cach quy déi nhu sau:

1 Kilobyte (1 KB) = 2'° byte = 1024 byte

1 Megabyte (1 MB) = 210 KB = 22 byte = 1.048.576 byte



1 Gigabyte (1 GB) = 21° MB = 22 KB = 2% byte
1 Terabyte (1 TB) = 21°GB = 22 MB = 2°°KB = 2% byte
1.3.2. Khai niém vé ma héa

M3 hoa thong tin trong may tinh thyuc chat 1a sb hoa dir lidu thanh cac chudi s6 nhi phan
(hinh 1.1) theo nhirng quy udc chung dé€ cac may tinh c6 thé luu trir, xir 1y va trao doi thong tin
v6i nhau.

[*‘—‘Hinh = }—’ . Dir liéu s& ]
Am thanh
[- Phim anh }—o

Hinh 1.1. So’ d6 s6 hoa dir liéu

Trong may tinh nguoi ta dung cac s6 nhi phan c6 d6 dai (s bit) c¢b dinh dé biéu dién
thong tin. Cac sd nhi phan nay duoc goi 1a tir ma. Véi do dai tir mi 1a n, ta c6 thé biéu dién dugc
2" thdng tin khac nhau.

Vi du:

- Néu dung 1 byte (8 bit) dé biéu dién cac sé nguyén khong dau thi ta c6 thé biéu dién
duogc 28 =256 56 c6 gia tri tir 0 dén 255 nhu sau:

T ma S6 nguyén
0000 0000 0

0000 0001 1

0000 0010 2

1111 1111 255

- Néu dung 1 byte dé biéu dién cac ky tu (chir cai, chit sé thap phan, cic ddu chdm cau,

cac ky hiéu phép toan...) thi c6 thé biéu dién duoc 28 = 256 ky ty khac nhau.
~ Cach ma hoa cac loai dir liéu dugc tuan theo nhiing chuan chung dé cac may tinh c6 thé
“hiéu” dugc nhau khi trao doi, xtr 1y thong tin.

- Céc ky tu: ma hoa theo bang ma ASCII hoac Unicode

- Cac s nguyén: ma héa theo mét s6 chuan quy ude

- Céc sb thuc: ma hoa theo s6 dau phay dong

- Dir liéu anh, ém thaph, phim: ma hoa roi rac thanh cic ma tran s6 thuc biéu dién

cuong do sang, tan s6 am.

’Cﬁu hN()i dat ra Ia 1am sao may tinh phan biét duoc ch1~15i s6 nhi phan nao ung voéi dir liéu
dang §6, chﬂuéi nao &qg Vdi~ dang k},'/ tu... Vi du voi mét ghuéi 8 ]3it 0100 0001, khi nao thj may
tinh can hiéu‘ do la bi@u dién cua s 6510, khi nao can hi€u la bi¢u dién ctua ky tg ‘A’? DE thuc
hién dugc diéu nay, bang cach nao d6 cac chuong trinh may tinh hodc nguoi st dung phai khai



bao kiéu va céu tric dir liéu cua cac thanh phan trong chuwong trinh dé hé diéu hanh ghi nhé vao
cac vung nhd thich hgp cé dia chi va kich thudc xac dinh. Vi dy, voi file anh thi cac thong tin do
duoc chuong trinh tao anh sb luu ¢ dau file. Vi cac ngdn ngit 1ap trinh, ngudi 14p trinh s& khai
béo cac hiang, bién qua cac cdu 1énh. Ta lay vi du trong ngdn ngit Pascal nhu sau:

Var ch: char; {bién ch cé kiéu ky tu}
st: string; {bién st cé kiéu chudi ky tu}
i: byte; {bién i c6 kiéu sb nguyén khédng diu 8 bit}
j: shortint; {bién § c6 kiéu sb nguyén cé dlu 8 bit}
kl: word; {bién k1 cé kiéu sb nguyén khdédng diu 16 bit}
k2: integer; {bién k2 cbé6 kiéu sb nguyén c6 dlu 16 bit}
longint; {bién m c6 kiéu sb nguyén cé dau 32 bit}
r: real; {bién r c6 kiéu sb thuc 6 byte}
t: double; {bién t cé kiédu sb& thuc 8 byte}

Céac muc con tiép theo sé& trinh bay viéc ma hoa cac loai dir liéu thong dung gom: ky tu,
s0 nguyén, s thuc, anh tinh, &m thanh va phim anh.

1.3.3. Ma hoa tap ky tw

Vé nguyén tic, mdi qudc gia déu co thé ty thiét ké mot bang ma riéng dé biéu dién cac ky
tu cta nuwéc minh. Néu 1am nhu vay thi cac mdy tinh va tham chi cac bd phan cia ciing mot may
tinh s& khong hiéu nhau khi két nbi v6i nhau. Boi vay, cac nude phai quy dinh dung chung mot
bang ma dé biéu dién ky tu, bang ma nay dugc goi 1a bang ma chuan. Trong thyuc té c6 nhiéu
bang mi chuan nhung dugc sir dung pho bién nhét trén may tinh hién nay 1a bang ma ASCII
(America Standard Code for Information Interchange) va bang ma Unicode.

Bang ma ASCII ¢6 256 tir mi 8 bit, biéu dién 256 ky tw khac nhau. Bang ma ASCII dugc
chia thanh phan tiéu chuan (gom céc tir ma co gia tri trong h¢ 10 tir 0 dén 127) va phan mo rong
(cO ma tur 128 dén 255). Cac may tinh trén thé gi61 ¢ bang ma ASCII tiéu chuan gidng nhau,
phan mé rong c6 thé khac nhau vi duoc dung dé biéu dién cac ky tu cia riéng timg nudc.

Bing 1.2. Bang ma ASCII tiéu chuin

Cac bit cao

000 001 010 011 100 101 110 111

0000 [ NUL i DLE @ 5P | 0 @ P 'y P

0001 [ SOH § DCI G | 1 & 0 a q

0010 | 5Ts D2 @ " Z B R b r

0011 | ETx {DC3 : # 3 C 5 g g

0100 [ EQT (D4 @ % 4 ¥ T q t

g [0101 | ENO : Mak P E g E u B u

L T | 0110 | ACK § SYN & b F Y f W
< & [0111 | BEL:ETE: | 7 Giow q W
2 B [1000 [ BS iCaM: g H i h ¥
S & (1001 ] HT : EM ;) 9 [ ¥ i y
8 1010 | LF i5SUB; * : J z i z
1011 | VT i ESC i+ : K. [ k i

1100 | FF i F5 ' < L [ 1 I

1101 | CR i G5 | - = M | m |

1110 | 50 | RS _ 5 N T n =
1111 [ 51 ¢ Us i « 7 0 {e——i o iDEL

s code ASCII

Vi du: ky tw “A’ dugc md hoa thanh 0100 0001 (= 6510). Khi ta 4n Shift+A trén ban
phim, mét xung dién truyeén dén bg xur Iy may tinh c6 dang tuong ung la:
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1 1

0 oooooj

Tai cac chu ky c6 muc dién thé thip, 6 nhé twong tmg s& duoc ghi bit 0; cac 6 nhd twong
ung véi cac chu ky c6 mirc dién thé cao s€ dugc ghi bit 1. May tinh xir Iy chuoi nhi phan d6 roi
“v&” 1én man hinh ky tuy ‘A’.

Do bang md ASCII mé rong cua cac nudc trén thé gidi khac nhau nén khi giri mot vin
ban tir nudc ndy sang nudc khac thi vin ban khong hién thi ding. Boi vy, ca thé gidi lai théng
nhit dung chung mot bang ma trong d6 biéu dién dwoc tit ca ky ty cia cac nudc, bang ma nay
duoc goi 1a bang mi Unicode. Bang ma Unicode c¢6 65536 (= 2%6) tir mé 16 bit. 128 tir ma dau
tién ciia Unicode ma héa giéng véi ASCIL.

1.3.4. M& héa s6 nguyén va sé thuc

Khi ta nhap vao cac s6 hé 10, may tinh ciing phai tinh toan & hé 2. S6 nguyén va sd thyc
duoc biéu dién trong may tinh theo céc chuan khéc nhau.

a. S6 nguyén

May tinh c6 thé dung 8 bit, 16 bit hodc 32 bit dé biéu dién mot sé nguyén, cang dung
nhiéu bit thi biéu dién dugc s6 nguyén cang 16n. Vi 32 bit, may tinh c6 thé biéu dién duoc céc
sd nguyén trong doan [-2.147.483.648, 2.147.483.647]. Mudn biéu dién, tinh toan duoc véi sb
nguyén vuot ra ngoai khoang nay, ta phai dung cach biéu dién cta sé thuc.

C6 2 loai s6 nguyén biéu dién trong may tinh:
- S nguyén khong dau: cac s6 nguyén 16n hon hoic bang 0.
- S nguyén c6 dau: gdm s 0 va cac sé nguyén am, sé nguyén duong.

Sau day, ta xét cach ma hoa véi s6 nguyén khong dau va c6 dau 8 bit. S6 nguyén 16 bit
va 32 bit dugc suy ra tuong tu.

* Sé nguyén khong diu 8 bit

Véi s6 khong ddu, may tinh ding ca 8 bit dé biéu dién do 16n, c6 thé biéu dién duoc 28 =
256 s nguyén. Dai biéu dién 1a 0000 0000 — 1111 1111 (hay 0 — 25510).

S6 mi héa S6 nguyén
0000 0000 0

0000 0001 1

0000 0010 2
11111111 255

Céch biéu dién:
+Po6i s6 he 10 sang hé 2.
+ Thém vao bén trai s6 nhi phan cac bit 0 cho du 8 bit.

_ V6isb 3410 trong mot vi du & trén, ta da tinh dugc 3410 = 1000102. Vay s6 3410 duge bicu
dién trong may tinh boi 8 bit nhu sau: 0010 0010.
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* Sé nguyén cé diu 8 bit

Vi s6 nguyén c6 dau, may tinh ding bit dau tién dé biéu dién déu, 7 bit con lai biéu dién
d6 16n. Bit dau bang 0 thé hién s6 duong, bang 1 the hién s6 am. Dai bicu dién ctia s6 nguyén cd
dau 8 bit 12 1000 0000 — 0111 1111 (hay -12810 — +12710).

Bit ddu

Véi nira duong, dai biéu dién tir 0000 0000 — 0111 1111

S6 mé hoa S6 nguyén
0000 0000 0

0000 0001 1

0000 0010 2
01111111 127

Véi nira am, dai biéu dién tir 1000 0000 — 1111 1111

S6 ma hoa S6 nguyén
1000 0000 -128

1000 0001 -127

1000 0010 -126
11111111 -1

M&i s6 nguyén am duogc biéu dién boi s6 bu 2 cua biéu dién sé nguyén duong tuong Gng
chtr khong don gian chi thay moi bit dau tién tir 0 thanh 1. Cach tim biéu dién 8 bit cua mdt so
nguyén &m dugc may tinh thyc hién qua cac budc:

- Budc 1: Tim biéu dién 8 bit cta s6 nguyén duwong twong ung.

- Budc 2: Tim s6 bu 1 cia s6 vira tim dugc bang cach dao tat ca cac bit (dung toan tir
NOT).

- Budc 3: Tim sb bu 2 bang cach 1dy sé bu 1 cong thém 1.
Vi du: Dé tim biéu dién ctia s6 nguyén -3410:

- Bude 1: Tim dugc biéu dién 8 bit ctia +3410 1a 0010 0010
- Budc 2: Tim dugc s6 bu 11a 1101 1101

- Budc 3: Cong 1 vao sb bu 1

Sébu 1: 1101 1101
+ 1
Sé bu 2: 1101 1110

Vay biéu dién 8 bit ciia s6 -3410 trong may tinh 1a 1101 1110.
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Luu ¥ 12 cach 14y bu 2 ¢6 tinh chét 2 chiéu. Tim sb bu 2 cta biéu dién sd nguyén 4m ta
cling dugc biéu dien cua s6 nguyén duong tuong ng.

Céch biéu dién nay gitp cho viéc tinh toan trong mdy tinh cho nhitng két qua chinh xac.
Vi du: Phép cong 2 s6 do1 nhau phai cho két qua bang 0. Ta s€ ki€ém nghi€ém vi phép cong +3410
voi1 -3410 dugce thuc hién trong may tinh.

+3440: 00100010
-3410: +11011110
Téng: 00000000

Ket qua lay 8 bit 1a 0000 0000, bang 010. S6 nhd tran ra ngoai 8 bit khéng dugc tinh vao
tong cudi.

b. S6 thire

Cac sb thuc dugce biéu dién boi s6 dau phay dong (floating point number) theo chuan
IEEE 754. Mot sb thuc c6 thé dugc viét theo nhiéu cach vai vi tri ddu phay khac nhau (nén goi 1a
“dau phay dong”). Vi du véi s6 580,04 10:

580,9410 = 5,8094 x 102 = 58,094 x 10! = 5809,4 x 10! = 58094,0 x 102
Dé biéu dién s6 phay dong, sd phai duoc phan tich dudi dang mil:
X =+ my X 1057
Trong do: mx 14 phan dinh trj.
+Px 1a phan mil.

Ta théy, mét sb c6 thé duge phan tich ra thanh nhiéu s dang mi khéac nhau, tuy nhién
néu rang budc cho phan dinh tri 1a mdt s6 trong khoang 1 va 107! thi viéc phan tich luén luon 1a
duy nhat va dugc goi la dang chuan.

Bit ddu Phan mii Phan dinh tri

‘ Chuan IEEE 754 st dung cac dang 32 bit, 44 bit, 64 bit va 80 bit. Vi du véi dang 32 bit,
bit dau tién biéu dién dau, 8 bit ké tiép cho phan mii, 23 bit con lai cho phan dinh tri; dai biéu
dién (xap xi) tir 10— 10%,

1.3.5. Ma hoa dir liéu logic

Dir liéu logic la loai dir liéu chi nhan mot trong hai gia tri la TRUE/FALSE, hoac 1/0. Do
do, viéc mé hoa dir li¢u logic nguoi ta thwong chi dung 1 byte.
1.3.6. Md& hda hinh anh tinh

Kich thugc cua cac hinh anh la dang qké, Vi thé ngudi ta can co6 phuong phap ma hoa dé
giam kich thuoc cua cac anh. C6 rat nhicu kiéu ma hda anh trong do anh bitmap va anh vector la
hai kiéu théng dung nhat.
Anh bitmap

Anh bitmap dung ludi cac diém anh (pixel) dé biéu thi hinh anh. Mdi diém anh dugc gan
mot vi tri va gan gia tri mau cu thé. Do d6, anh bitmap 1 anh duoc tao boi ma tran cac diém anh.

MGt anh theo chuan VGA v6i d6 phan giai 640x480 co nghia 1a mot ma trén gom 480 dudng
ngang va moi duong gom 640 diém anh.
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Hinh 1.2. Vi du dang s6 hoa ciia mat anh bitmap
Mot diém anh duoc ma hoa tly thudc vao chat lwong caa anh:

- Anh den trang: Sir dung mot bit dé ma héa mot diém: gia tri 0 cho diém anh mau den
va 1 cho diém anh mau trang. 9 i

- Anh 256 mirc xam: Moi diém duoc the hién bang mot byte (8 bit).

- Anh mau: Thuong st dung h¢ mau RGB, gom phoi tron cua 3 mau do (Red), xanh la
(Green) va xanh dwong (Blue) theo ty I& khac nhau dé tao ra hang tri¢u mau. Vi the
mot mau bat ky cé thé duoc biéu bién bai biéu thuc:

Xx=aR +bG +cB
Trong do a, b, c la cac lugng cua péc mau co ban. Thong thuong mot énl} dep s€ ‘C(’) luong
mau vai gia tri tir 0 dén 255. Va nhu the, mot é}nh mau thudc loai nay dugc thé hién bang 3 ma
tran twong tng cho 3 loai mau co ban. Moi phan tir cuaa mang co gia tri cua 8 bit. Chinh vi the
can c6 24 bit dé ma hoa cho mot diém anh mau.
Anh vector

Anh Vector dugc tao boi cac doan thang va duong cong dugc dinh nghia bang cac ddi
tuong toan hoc goi la Vector. Hinh Vector m6 ta hinh anh dua trén céc thugc tinh hinh hoc cua
hinh anh do.

Hinh 1.3. Anh vector

Véi anh vector, kiéu nay chi phii hop vai céc anh c6 thanh phan 1a cac diém roi rac, cac
duong hoic hinh thé hién bang cac duong bién (ban d6, ban vé ky thuat...). Cach luu trix 1 luu
thong tin vé céc thanh phan cua anh. Vi du: luu toa do cac dau mat d6i véi doan thang, luu toa
d6 tam va ban kinh dbi véi hinh tron... Véi cach luu thong tin nhu trén, cac anh vector thuong
gon gang va linh hoat trong viéc phdong to thu nho.
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1.3.7. Ma héa am thanh va phim anh

Céc tin hiéu 4m thanh va phim anh 1a nhiing tin hiéu dang tuong tu (Analog), tin sb (cao
do) va thoi gian (truong do) déu la cac s6 nén ma hoa dugc.

Viéc s6 hoa cac tin hiéu ndy co thé thuc hién qua 3 budc: 1y mau, luong tir va ma hoa.

- L'Qiy mau: TU tin hiéu lién tuc ban dau c6 thé roi rac hoa dé thu dugc tap cac sb do bién do
theo thoi gian (hinh 1.4a).

- Luong hoa: Lay turong tng cac gia tri ctia bién do véi gia tri thang do (hinh 1.4b).

- M4 hoa: Moi mot gia tri sau d6 dugc ma hoa thanh cac gia tri nhi phan va dit vao trong
cac tép tin. Vi du: 011001100110111110101110110010... (hinh 1.4c)

Bién dd 11
R e s 10 110 110 110

JH
a) b) C)

Hinh 1.4. S6 héa tin hiéu twong tw

Tin hifu tuén tr

101
100

oo

| I |

[ T I A |

(I I T R |
=]

o o0
:[ thé gian
-

O = B B AR =

| tormps

-

Nhu vy, 4m thanh hay phim anh ching ta nghe hay xem tir mdy tinh thyuc chét 1a chudi
nhitng 4m thanh, hinh anh roi rac nhau, nhung cac khoang rdi rac d6 1a qua nho khién chung ta
van ¢ cam giac nhitng 4m thanh, hinh anh d6 1 lién tuc. Khoang cach (tan sb) 1y miu cang nho
thi &m thanh, hinh anh cang “lién tuc”, tuy nhién khi d6 kich thudc dit liéu can luu trir, xir 1y s&
tang 1én dang ké.

Ngoai tan s6 1dy mau, dung lugng tép tin dang nay con phu thudce vao dai gia tri bién do.
Vi duy trong hinh 1.4, cac gia tri bién do duoc lugng hoa thanh cac gia tri nguyén trong doan
[0,7], g6m 8 gia tri. Tap gia tri nay chi can 3 bit dé ma hoa (vi 8 = 2%). Nhung néu tap gia tri bién
do chi can mo rong thanh [0,8], ta s€ phai can dén 4 bit de ma hoa. Nhu vay, dung lugng luu trix
cho mdi miu tang thém 1 bit. Vi s6 lwong hang triéu mau cho mdi file 4m thanh thi dung luong
tang thém la rat dang luu ¥.

1.4. UNG DUNG CUA CONG NGHE THONG TIN

Cong nghé thong tin dugc tng dung trong tat ca cac linh vuc hoat dong cua con ngudi
ma can xu ly thong tin tu dong.

1.4.1. Céc bai toan khoa hoc ky thuat

Déi vai cac bai toan khoa hoc ky thuat, thuat toan thuong phic tap. Vi du nhom céc bai
toan du bao (tai chinh, thoi tiét...), nhém céc bai toan thiét ké (robot, tén lia, cdng trinh thay
dién...), nhom cac bai toan tham do (khoang san, thi truong, vii tru...)... Dé giai cac bai toan d6
doi hoi phai thue hién mot khdi luong cac phép toan khong 16 1én dén hang tram triéu, tham chi
hang ti phép toan. Viéc sir dung tinh toan dua trén stc ngudi 1a diéu khong tudng trong trudng
hop nay, viéc do khong nhitng tén kém vé thoi gian cong sic ma két qua ciing nhu do tin cay
khong dugc danh gia cao. Vi sy ra doi cia may tinh dién tir da gop phan giai quyét duoc céac
bai toan khoa hoc ki thuat mot cach téi wu va triét dé. Trong giai doan dau, nhiing nim 1950-
1970, do may tinh con it va gia thanh may tinh kha dét nén chung chua duoc tng dung rong réi
trong cudc séng ma mai chi duoc dung cho muc dich khoa hoc ki thuat.
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Ngay nay, doi V6i rat nhiéu bai toan khoa hoc ky thuat, ngudi ta mudn két qua dua ra
khong phai dudi dang sé liéu ma con thé hién minh hoa cho 1i giai. Vi thé ké tir khi may tinh
duoc trang bi nhitng man hinh c6 kha nang thé hién d6 hoa thi xir Iy hinh hoc 1a mét trong nhiing
van dé dugc quan tdm nhiéu di véi céc bai toan khoa hoc ki thuat. Véi nhitng may tinh nhu vay
ngudi ta co thé 1am viéc theo kiéu twong tac véi cac su kién dang mo phong trén mdy tinh nhu
sira chira cac ban thiét ké, diéu khién mot nhom ddi twong phic tap théng qua cac hinh anh mo
phong trén man hinh.

Cung véi su phat trién ciia minh, CNTT da dwoc &p dung trén hau hét cac mét cia doi
SOng x& hoi. Tuy nhién céc bai toan khoa hoc ky thuat van c6 chd dung nhit dinh, 1a co s, 1a
nen tang cho sy phat trién cac linh vuc khac va sy ra doi siéu may tinh da tré thanh cong cu hitu
ich hd tro giai quyét cac bai toan khoa hoc ky thuat.

1.4.2. C4c bai toan quan ly

Trude day, khi CNTT con chua phd bién, cac hoat dong van thu va hanh chinh trong cac
co quan chii yéu la cac thao tac tha cdng va phu thudc rat nhiéu vao su gop mat cia con nguoi.
Céc thao tac tha cong d6 rat don gian trong quy trinh va d& thyc hién cac thao tac. Do d6, véi cac
nhan vién c6 chat kinh nghiém va hiéu biét vé nghiép vu déu cé thé thuc hién dugc. Tuy nhién,
nhuoc diém cua no lai qué lon: ton thoi gian, cdng sic, khong cap nhat thudng xuyén, nhing ruai
ro vé mat mat thdng tin, gidy to trong luu trit, gay 1ang phi khoéng nho vé két qua thong tin luu
trix...

Ngay nay, véi su phét trién khong nging cia CNTT da dua con ngudi sang mot Ky
nguyén mai, ky nguyén cuaa cong nghé, ky nguyén cua may moc thay thé mot phan hoat dong
ctia con ngudi. Vi viéc tng dung CNTT vao doi song x& hoi da dem lai nhiéu loi ich cho cac co
quan, t6 chirc, 1am giam chi phi, thoi gian, cong sirc, ting kha nang luu tri...

Cac hoat dong quan ly rat da dang va xuat hién rat nhiéu trong x& hoi, & dau c6 to chuc la
& d6 c6 nhu cau quan ly. Khac véi bai toan khoa hoc ki thuat, cac bai toan quan Iy ¢6 quy trinh
xt Iy don gian nhung khéi lwong thong tin luu trix lai 16n. Mot bai toan quan 1y thuong c6 nhitng
cong viéc sau:

- Tao co s dit liéu (CSDL): Tap hop céac dir liéu, théng tin can duoc t chirc luu trir cua
hé thdng can quan ly va quan Iy mot cach théng nhat trén may tinh.

- Duy tri co so dit liu: Cap nhat dit liéu thuong xuyén dé dam bao dit liéu phan anh
dung va kip thoi hoat dong caa hé thong quan ly.

- Sur dung co sé dit liéu: C6 hai hinh thirc sir dung 1a tra ciru va thong ké.

Kiéu sir dung dang tra ciru nham tim ra céc thdng tin von c6 trong CSDL theo mét tiéu
chuén nao d6. Vi du 1ap danh séch sinh vién c6 hoc bdng, 1ap danh sach cac can bd nghi huu...
Viéc tra ciru dir liéu thuong duoc thuc hién thong qua cac chuong trinh va cac chuong trinh do6
s& truy cap tryc tiép vao CSDL va xu ly theo yéu cau tra ciru. Do d6, hoat dong tra ciru thong
thuong chi trich ra cac dit liéu c6 san trong co so dit liéu.

Kiéu sir dung dit liéu dang thong ké thuong thién vé tinh dém dé rat ra cac dic trung
thdng ké nhu tinh tong c6 diéu kién, lay trung binh, tinh cac gia tri 16n nhat hay nho nhat. Vi du,
sau khi cap nhat két qua cua mot ky thi c6 thé phai danh gia chat luong sinh vién théng qua
nhitng thong ké vé diém xuat sac, gioi, kha, trung binh, yéu, kém.

_ Muyc dich cudi cling cua céac hé thong tin quan ly la h@ trg cho qua trinh ra quyét dinh cua
mot t6 chuc hay ca nhan. Vi du, thdng qua thong ké hang ton kho ma quyet dinh giam gia, tra
ctu nhitng sinh vién du dicu kién dé quyét dinh hinh thic va mic khen thudng. Vi thé cac phan
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mém quan ly thuong phai dugc Xay dung trén co s cac hoat dong hd tro quyét dinh, chir khong
don gian chi la tra cau hay thong ké.

Quan 1y 1a linh vyc st dung tin hoc nhiéu nhat. Nguoi ta udc tinh 85% dau tu tin hoc Ia
danh cho quan ly. Nhiing hé thong nhu quan ly ngan hang, ke toan xi nghiép, quan ly ban hang
va kho tang, quan ly nhan su... déu la nhitng irng dung trong linh vuc quan ly.

1.4.3. Ty dong hoa

Tru6c day, khi CNTT con chua phat trién, k¥ thuét tw dong hoa kha don gian chu yéu Ia
theo ki€u dién co, do d6 con han ché trong viéc dap ung cac qua trinh diéu khién phic tap.

Ngay nay, v6i viéc tmg dung CNTT di cho ra doi nhitng loai hinh diéu khién c6 tinh
thich nghi, hay chinh la h¢ ho trg ra quyet dinh. Vi du: tmg dung ty dong hoa trong cac nha may
san xuat 6 t0, may bay khong nguoi 1ai, cac robot...

Muc do ty dong hoa: ¢6 2 mirc do

Tw dong hod mét phan: ¢ su phan chia viéc xir 1y thong tin giita con ngudi va may tinh.

Nhugc diém: Thudng xay ra mau thuan khi két ndi timg phan nho.

Tw dong hod toan bg: toan bd hé thong tin dugce xur 1y béng may tinh, con nguoi chi co
vai tro phu.

Uu diém: Xir 1y thong tin tong thé va tap trung, diéu khién chung ndm tai mot khéi nén
rat hi¢u qua. Dir liéu tap trung & mot noi va chi c6 mot ban nén giam duoc chi phi va tranh dugc
sai léch.

Nhuge diém: Kho xiy dung.

Cac h¢ théng nhung la moét vi du phé bién nhét vé ty dong hoa trén co s may tinh va da
tré nén rat pho bién dén mirc nguoi ta it khi dé y dén sy c6 mat cia no.

1.4.4. Cong tac van phong

Cong tac van phong la cong tac thuong gap tai cac co quan, t6 chire, doan thé... Do do,
ung dung CNTT vao cac hoat dong van phong dugc chd y tir rat sém va la linh vyc tng dung
pho bien cua CNTT.

'Vige ing dung CNTT da giam tai dwoc rat nhidu thoi gian, cdng sirc va nhan lyc va da
thay doi hoan toan b mat hoat dong cua cong tac van phong. Cac hoat dong co ban cua céng tac
van phong:

- Luu trlr van ban, tai liéu.

- Xu ly va lap ke hoach.

Nhan va luu chuyén van ban, tai liéu.
Tao va gui van ban, tai liéu.

Véi su ra doi phan mém vin phong dién tir da danh du su thay ddi cua viéc tng dung
CNTT vao trong cac co quan, to chuc, xi nghiép.

1.4.5. Gido duc

Gi4o duyc ciing khong ndm ngoai xu thé phat trién cia CNTT. Viéc tng dung cia CNTT
vao trong gido duc da mao ra nhiéu co hoi madi hon cho ngudi hoc, nguoi day va nguoi quan ly.
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Ngudi hoc ¢6 nhiéu co hai tiép can hon voi kién thic cia nhan loai ma khéng phai goi
gon trong ndi dung bai hoc cua minh, tiép can dwoc vai nhimg phuong phap day va hoc tién tién
trén thé gigi, c6 nhiéu co hoi giao luu hoc héi, ting tinh chu dong va sang tao.

_ V&i nguoi day, co nhiéu phuong phap hd trg hon trong viéc bé sung kiér) thirc va viéc
truyen tai bai giang dén ngudi hoc cling phong phu va sinh dong hon. Tao dugc mai lién két chat
ché hon gitra nha truong va gia dinh. Thong qua d6 ciling c6 cach danh gia chinh xac hon dén
ngudi hoc.

V6i nguoi quan 1y, tng dung CNTT ciing mang lai nhiéu loi ich trong viéc quan ly gi&o
duc, quan 1y nguoi day, nguoi hoc, ndi dung chuong trinh day va hoc, ¢ nhiing danh gia khach
quan hon.

Viéc ra doi cac hé théng thu vién dién tir, bai giang dién tir, s6 lién lac dién ti, website
cua cac co s¢ gido duc... Ia minh chitng manh mé& nhat cia CNTT da lan téa trong nganh giao
duc nude nha va trén thé gioi.

1.4.6. Thwong mai dién tir

CNTT phat trién kéo theo sy phat trién cua rat nhiéu nganh nghé va thuong mai dién tu
cting khong nam ngoai xu thé d6. Co thé ké dén mot so6 hoat dong thuong mai dién tur dién hinh
nhu:

- Quang cdo trén mang.
- Mua ban va thanh toan qua mang.
- Thuong thao céc hop dong qua mang.

Cung vai do la sy ra doi cua cac website ban hang, website quang cdo, website cac cong
ty... Tuy nhién, véi sy phat trien cua minh thi thuong mai dién tir ciing phdi doi dién véi nhicu
thach thurc 16n hién nay nhu van dé phap ly, van dé bao mat va an toan thong tin...

CAU HOI VA BAI TAP

1. Néu céac khéi niém: Dt liéu, Thong tin, Tin hoc, Céng nghé thdng tin?
2. Thong tin s6 1a gi?

3. Bon vi do dung lugng thong tin?

4. So sanh bang ma ASCII va bang ma UNICODE?

5. M4 hoa dix liéu kiéu s5?

6. Ma hoa dit liéu phi s6?

7. Cac linh vyc tting dung cta cong ngh¢ thong tin?
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Chuong 2
CAU TRUC MAY TiNH

Cac logi mdy tinh nhw mdy tinh d@é ban, may tinh xach tay, may tinh bang hay dién thogi
di déng c6 cdu trdc chung gom céc khoi chire nang: bo xik ly trung tam, bé nhé, hé théng vao-ra
va lién két hé thong. Chuwong nay gidi thiéu mét sé vin dé co ban vé cau tric may tinh gom cac
khai néu trén. Muc 2.1 giéi thiéu so luwoc vé lich sir ra doi va qua trinh phat trién cia may tinh
dién tir. Myc 2.2 trinh bay vé chite néng, so do cau tric chung va nguyén 1y hoar déng cia may
tinh. Muc cudi cing 2.3 sé gidi thiéu vé chire ning va cdu tric cia cac thanh phdn co ban cua
may tinh.

2.1. GIOI THIEU

May tinh dién tir (tir sau goi tat 1a may tinh) dau tién ra doi nam 1946, c6 tén 1a ENIAC
(Electronic Numerical Intergator and Computer), 1a san pham cia mot dy an thuéc Bo Qudc
phong Hoa Ky phuc vu muc dich quéan sy. ENIAC duoc thiét ké boi John Mauchly va John
Presper Eckert & Pai hoc Pennsylvania. Chiéc may tinh nay nang 30 tan, kich thudc 140m?, thyuc
hién duoc 5.000 phép cong/gidy, xir Iy theo sé thap phan, bo nhé chi lwu triv dit liéu va 1ap trinh
bang cach thiét 1ap vi tri ciia cac chuyén mach va cac cap noi.
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Hinh 2.1. May tinh dién tir dau tién - ENIAC
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~ Nam 1952, mdy tinh von Neumann ra doi tai Hoc vién Nghién ctwu tién tién Princeton.
Chi€c mdy tinh nay dugc xay dyng theo y tudéng “chuong trinh duge luu trir”, xtr 1y theo s6 nhi
phan. Nhiing nguyén ly cua von Neumann (phan 2.2.3) di tré thanh mé h1nh co ban cua may
tinh cho dén ngay nay.

Nam 1980, hing IBM cho ra ddi chiéc may tinh c4 nhan dau tién, sir dung bo vi xi 1y 8
bit 8085 cua Intel.

Vé6i 70 ndm phat trién, may tinh da trai qua 4 thé hé: dung dén dién tir (1943-1956), ding
transistor (1957-1965), dung vi mach tich hgp (1966-1980) va dung siéu vi mach tich hop (1981-
nay). Ngay nay, cac may tinh ca nhan, may tinh bang, dién thoai thong minh... ¢ kich thuéc nho
gon, cdu hinh manh mg&. T4t ca van c6 cdu tric chung va sir dung nhimg nguyén 1y dugc dé ra
bai von Neumann.

Trong phan tiép theo chiing t6i s& givi thiéu chire niang cua may tinh, nguyén Iy hoat
dong va so do cau trdc chung cua cac may tinh. Phan 2.3.s8 giai thiéu cau tao va cac dac tinh k§
thuat chinh cua céc thanh phan co ban cia may tinh gom CPU, bd nhé va céc thiét bi ngoai vi.
2.2. CHU'C NANG VA SO PO CAU TRUC CUA MAY TIiNH
2.2.1. Chirc ning ctia may tinh:

May tinh cé nhitng chirc nang sau:

- Nhan théng tin vao (input) tir ngudi sir dung hoic tir may tinh khéac théng qua cac thiét

bi vao;

- Xu 1y thong tin da nhén theo day Iénh da nhé san bén trong;

- Dua thong tin sau xu ly (output) téi ngudi su dung hodc téi may tinh khac thong qua

cac thiét bi ra;

- Luu trir thdng tin dang s hoa.

2.2.2. So' db cau tric chung ciia may tinh

H BO

1T}
HcPUE nhé
B = chinh gL
LLLRLLL Cac thiét bi
vao-ra

v

Hinh 2.2. So dd ciu trdc caa may tinh
Cac khéi chie ning:
Bo xut ly trung tam (CPU):

*  Chuc nang
- biéu khién hoat dong caa may tinh;
- X ly dix liéu.
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*  Nguyén tic hoat dong co ban
- CPU hoat dong theo chuong trinh nam trong bo nhé chinh.
* Céac thanh phan chinh
- Pon vi diéu khién (Control Unit);
- Pon vi s6 hoc va logic (Arithmetic and Logic Unit);
- Tap céac thanh ghi (Registers).
Bo nhor
Chtre nang: Luu trir chuong trinh va dit liéu.
*  Céc thao tac co ban vai bo nhé
- boc (Read);
- Ghi (Write).
* CA&c thanh phan chinh
- Bo nhé trong (Internal Memory);
- B0o nhd ngoai (External Memory).

Hé thong vao-ra:
*  Chuc nang: Trao dbi théng tin gitra may tinh vai thé gici bén ngoai.
* Céac thao tac co ban
- Vao dir liéu (Input);
- Radir ligu (Output).
*  Céc thanh phan chinh
- Céc thiét bi ngoai vi (Peripheral Devices) ;
- Cac modun vao-ra (10 Modules).

2.2.3. Nguyén ly hoat dgng cia may tinh

Tur khi ra doi dén nay, cac may tinh déu’hOat dong theo nhiing nguyén 1y dugc dé xuat
nam 1946 boi nha khoa hoc 161 lac nguoi My goc Hungary John von Neumann (1903-1957).

a. Nguyén ly Von Neumann

N - Nguyén Iy diéu khién bang chuong trinh: may tinh hoat dong theo chuong trinh luu trix
san trong bo nhé cua n6. Nguyén 1y nay dam bao cho may tinh c6 kha néng tw diu khién khong
can c6 sy can thiép ctua nguoi str dung trong qué trinh xt ly théng tin.

- Nguyén ly truy cap theo dia chi: cac chuong trinh, dir liéu trudc, trong va sau khi xi ly
déu dugc dua vao bo nhé trong nhitng vung nh¢ duge danh dia chi. Viéc truy cap dix lieu la gian
tiép théng qua dia chi cia nd trong bo nhé. Nguyén ly nay dam bao tinh mém deo trong xur ly
thong tin: nguoi 1ap trinh chi can viét cac yéu cau mot cach tong quat theo vi tri cac ddi tuong
ma khong can biét gia tri cu thé caa ching.

b. Cdu tric Iénh va qud trinh theec hién Iénh

Dé xu ly thdng tin tu dong, mdi may tinh can dugc cai dit sin mot tap lénh, thuong vao
trong bo ph(y ROM. Moi Iénh may la mot chuoi so nhi phén, yéu cau CPU thuc hién mét thao tac
nao d6 doi vai cac todn hang. Cac Iénh nay phai chi ra day du cac théng tin sau:

- Thao tac can thuc hién: chuyén dit ligu, xu Iy s hoc véi s6 nguyén/sd dau phay dong,
xt 1y logic, dieu khién vao-ra, chuyén diéu khién (ré nhanh), diéu khién hé thong, xu ly cac dir
liéu chuyén dung.
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- Noi dat dit liéu cua lénh va noi dat két qua xt ly: tai b nhd trong hoic tai cac thanh ghi
trong CPU.

CAu trc chung cua lénh may nhu sau:

Ma thao tac bia chi cac toan hang

Vi du:

................................................................................................................................

Lénh goi nh¢ twvong ng: addi $r1, $r2

Hinh 2.3. Mgt Iénh cgng trong tap lénh MIPS32

Mot chuong trinh mdy tinh 1a mot day cac Iénh. Do chuong trinh cling nam trong bo nha
nén chinh cac Iénh cling c6 dia chi, d6 chinh 1a dia chi byte dau tién cua Iénh.

Qua trinh thyc hién mot chuong trinh thuong 1a moét qua trinh thuc hién lién tiép ting
lénh. DE quan ly the tu thuc hién cac 1énh, trong bo vi xt Iy c6 mét thanh ghi goi 1a Bo dém
chuong trinh (Program Counter — PC) dé ghi dia chi cua Iénh sé& thyc hién tiép theo. Gi4 tri khoi
tao ctia PC 1a dja chi Iénh dau tién caa chuong trinh.

May tinh dién tir duoc diéu khién boi céc Iénh cua chuong trinh. Chu ky thuc hién mot
Iénh bao gom cac budc sau:

- Nhan Ignh (Fetch Instruction): Bo diéu khién trong CPU gui noi dung PC vao Bo giai
ma dia chi dé doc byte dau tién cua lénh Ién thanh ghi lénh. Néu khdng c6 Iénh nhay (vi
du lénh goto trong Pascal) PC s& tang 1én mot don vi dé bo diéu khién chuan bi doc byte
tiép theo, treong hop nguoc lai thi PC s& duoc nap vao dia chi cua Ignh ké tiép s& nhay
den.

- Giai ma Ignh (Decode Instruction): B¢ diéu khién can ctr vao mé Iénh dé biét Iénh dai

bao nhiéu byte d€ doc not cac thong tin dia chi cua Iénh va hoan thanh viéc doc Iénh. PC

tiep tuc tang theo so lugng byte da doc vao.

- Nhan dix liéu (Fetch Data): Nhan di liéu tir bo nhé hodc cac cong vao-ra.

- Xir ly dix liéu (Process Data): Thuc hién phép toan sé hoc hay phép toan logic véi cac

di liéu.

- Ghi dir liéu (Write Data): Ghi dit liéu ra bo nhé hay cong vao-ra.

Sau d6 quay lai chu ky méi, bat dau tir nhan lénh.
2.3. CAC THANH PHAN CO BAN CUA MAY TINH

Nhur da dé cap ¢ phan 2.2.2, mot hé théng may tinh gom 4 khoi chirc nang: bo xir 1y trung
tam, bo nhé, cac thiet bi vao-ra va lién ket hé thong. Phan nay ching ta s& dé cép sau hon dén
cau tao va nhirng dac tinh ky thuat cua cac thiét bi trong cép khoi chure nang do cua cac may tinh
ca nhan. Nguoi su dung thuong quen thudc vai nhirng thiét bi ngoai vi pho bién nhu ban phim,

con chudt, man hinh, mdy in; nhung bén trong hop may c6 nhing thiét bi gi? Trudc khi dé cap
ting thiét bi cu thé, ching tdi gioi thidu mot sb thiét bi thuong c6 trong hop may trong hinh 2.4:
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Quat hé théng O diamém

"‘""'""'-QQH, ~Tan nhiét
4 cho CPU

O dia cirng

Hinh 2.4. Cac thanh phan pho bién bén trong hép may tinh ca nhan
2.3.1. B xir ly trung tdm

Bo xu ly trung tdm (CPU: Central Processing Unit), hay b vi xu ly (microprocessor,
processor) 1a mot mach xir Iy dit liéu theo chuong trinh dugc thiét 1ap trugc. N6 1a mot mach tich
hop phirc tap gom hang triéu transitor trén mot bang mach nho. Pay 1a thanh phan quan trong
nhat, duoc xem nhu bd ndo va thuong 1a dit nhat cia mot may tinh. Hai nha san xuat CPU 16n
nhét hién nay 12 Intel va AMD (Advanced Micro Devices).

Nhitng chie nang cua CPU:

- Nhan Iénh, giai ma Iénh va diéu khién cac khdi khac thyc hign Ignh;
- Thuc hién cac phép tinh so hgc, logic va cac phép tinh khac;
- Sinhra céc tin hiéu dia chi dé truy nhap bd nhé.

Mot bo vi xtr Iy gdm nhitng khdi co ban 1a: Khéi diéu khién, khdi sé hoc va logic, cac thanh
ghi (hinh 2.5).

Pon vi Pon vi sé hoc Tap cac
diéu khién va logic thanh ghi
(CL) (ALU) (RF)

bus bén trong

Bon vi phédi ghép bus (BIU)

r 1 {

bus diéu khién  bus di¥ lidu bus dia chi

Hinh 2.5. So d6 khéi cia CPU
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Khei diéu khién (CU: control unit): 1a khéi ¢ chic ning diéu khién sy hoat dong cua
may tinh theo chuong trinh dinh san.

Khai s6 hoc va logic (ALU: arithmetic and logic unit): gom cac mach chic ning dé thyc
hién cac phép toan co s& nhu phép toan so6 hoc, phép toan logic, phép tao ma...

Céc thanh ghi (registers): dugc ding nhu nhitng b nhé nhanh, ¢6 thé twong téc truc tiép
véi cdc mach xur ly caa CPU. Cé thanh ghi ghi dia chi Iénh sap thuc hién, c6 thanh ghi ghi 1énh
dang thuc hién, co6 thanh ghi ghi dir liéu, c6 thanh ghi ghi két qua xu ly...

Nhitng yéu t6 anh huéng dén hi¢u ning cua bo vi xir 1y bao gom: téc do dong ho, toc do
bus, kich thudc tir nhé, dung Iugng bo nhé cache, tap 1énh, so lwong 18i, cac ky thuat xur ly.

Pong ho trong bé vi xir 1y (clock): 1a thiét bi thiét 1ap budc thuc hién Iénh. Mach xung
nhip déng hd dung dé ddng bo céc thao tac xtr ly trong va ngoai CPU theo céc khoang thoi gian
khong d6i. Khoang thoi gian cho giira hai xung goi la chu ky xung nhip. Xung nhip h¢ thng tao
ra cac xung tin hiéu chuan thoi gian goi 1a téc d6 xung nhip — tbc do ddng hd tinh bang triéu
hoic ty don vi mdi gidy (MHz/GHz). Tuy nhién, can hiéu la téc do dong hod khdng bang sé lénh
ma bo vi xir ly thuc hién trong mét gidy. Trong nhiéu may tinh, mdi chu ky c6 thé c6 vai lénh,
nhung cac 1énh khéc c6 thé can nhiéu chu ky.

Ban c6 thé nghi rang may tinh c6 bo vi xt Iy 1,6 GHz thuc hién cham hon may tinh c6 bo
vi xir Iy 2.3 GHz. Diéu nay chi diing khi so sanh cac bo vi xir ly trong cting ho chip. Vi dy, bo vi
xtr 1y 1.87 GHz i7 840QM nhanh hon bo vi xt Iy 1.6 GHz i7 720QM. Ban c6 thé ngac nhién vi
bo vi xir 1y i7 1.6 GHz nhanh hon b vi xir 1y i5 2.4 GHz vi i7 ¢6 nhiéu 15i hon i5.

B vi xi# ly nhiéu 16i (multi-core processor): Mot bo vi xt Iy ¢6 thé c6 nhiéu hon mot don
vi xur 1y, dugc goi 1a bo xur ly nhiéu 16i. Nhiéu 161 thuong cd hi¢u niang nhanh hon. Bé vi xtr ly i5
2.4 GHz c6 2 16i, hiéu nang tuong duong 4.8 GHz. Con bd vi xt ly i7 1.6 GHz c6 4 16i, hi¢u
nang tuong duong 6.4 GHz.

Téc do bus (FSB: front side bus): 1a duong truyén di liéu dén va ra khoi bo vi xir ly. Bus
toc d6 cao gitp chuyén dir liéu nhanh, gidp CPU hoat dong véi cong suat 16n nhat. Tc do bus
duoc do bang megahertz. Megahertz (MHz) ¢6 nghia 1a mot triéu chu ky/gidy. Cac may tinh
ngay nay co téc do bus tir 1000-1600 MHz.

Dung lrong cache: CPU cache 12 bo nhd dém tc do rat cao, cho phép bo vi xir ly truy
cap dir lieu nhanh hon tir b Nnhé RAM. Dung lugng cache I6n lam tang hiéu nang cia may tinh.
CPU cache dugc chia thanh 2-3 mac. Cache L1 (muc 1) ¢6 téc dd nhanh nhat; cache L2, L3 ¢
téc do cham hon mot chut nhung van nhanh hon téc d6 truy nhap bo nhé chinh (RAM) hay cac
dia. Dung lugng cache thuong duoc do bang megabytes (MB).

Kich thuéc tir nhé: LA sb bit ma bo vi xtr Iy ¢6 thé thuc hién dwge mdi lan. Kich thuéc tir
nhd dugc dua trén kich thuéc cua cac thanh ghi trong khdi sé hoc va logic (ALU) va cua cac
mach dan dén cac thanh ghi d6. Vi dy, bo vi xtr ly 64-bit ¢ cac thanh ghi 64-bit va xir ly mdi lan
64 bit. Kich thudc tir nhé 16n gidp cho bo vi xir Iy ¢6 kha ning xu ly nhiéu dit liéu hon trong mdi
chu ky - mot yéu té lam tang hiéu nang ciia may tinh. Cac may tinh ca nhan ngay nay thudng co
bo vi xur ly 32-bit hoac 64-bit.

Tdp lénh: Khi cac nha thiét ké chip phat trién tap lénh cho cac bo vi xu ly (VXL), ho
ngay cang thém céc lénh phuc tap ma mdi lénh can vai chu ky dong ho dé thuc hién. Bo VXL ¢6
tap 1énh nhu vay st dung cong nghé CISC (complex instruction set computer). B6 VXL ¢ tap
lénh rt gon gdm céc Iénh don gian sir dung cdng nghé RISC (reduced instruction set computer).
B6 VXL RISC thuc hién hau hét cac 1énh nhanh hon so v6i bd VXL CISC. Tuy nhién, né c6 thé
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can nhiéu Iénh don gian dé hoan thanh mét tac vu so véi bo VXL CISC. Pa sb bd VXL trong cac
may tinh c& nhan hién nay st dung cong nghé CISC. Nhiéu bo VXL trong céc thiét bi cam tay
nhu iPod, Droid, BlackBerry 1a ARM (advanced RISC machine).

Céc ky thugt xz ly:
- Serial processing (xtr ly tuan tw): b VXL phai hoan thanh tat ca cac buéc cua chu ky
Iénh trudc khi bat dau thyc hién Iénh ke tiep.

- Pipelining (ky thuat duong éng Iénh): cdng nghé nay gidp cho bo VXL cd thé bat dau
thuc hién mot 1énh trudge khi né hoan thanh 1énh trude do.

- Parallel processing (xu ly song song): cdng ngh¢ nay giup cho bo VXL c6 thé thuc hién
nhiéu Iénh cung mot 1ac.

Minh hoa cho céc k¥ thuat trén duoc thé hién trong hinh 2.6.

Wm

Instruction 2

Instruction 3

Instruction 1 Instruction 1

m Trong dwong 6ng 1énh, 1 1énh co Trong x& Iy song song, nhigu

L A thé dwoc bat dau x ly trwedc khi Iénh co thé dwoe xt ly tai
Trong X ly tuan tu, chi 1 Iénh l8nh treéc do két thic cung thoi didm
dwoc x& ly tai mét thoi diém

Hinh 2.6. Cac ky thuat xir ly Iénh cia CPU

So sanh hiéu nang tong quat cia cac bé vi xi 1y: Nhiéu phong thi nghiém chay mot loat
cac thi nghiém dé danh gia toc do tong quat caa mot bo VXL. Cac két qua nay duoc goi la
benchmark (diém chuan) va c6 thé dung dé so sanh vai cac bo VXL khéc. Nhitng két qua thi
nghiém benchmark thudng dugc dua 1én Web va duoc xuat ban trong céc tap chi may tinh.

« All Control Panel ltems » Performance Information and Tools

Contsol Panct 11 . Subscore danh gia hiéu Base score danh gia
Rate and improve you nang cla tirng thanh phan | | hiéu nang tong quat
@I Adjust visual effects The Windows Experience Index assesses key system compenents on a sghle of 1.0 to 7.9, |
Adjust indexing options
Adjust power settings Component What is rated Subscore Base score
Open disk cleanup
Processor: Calculations per second 74

Advanced tools

Memory (RAM): Memory operations per second 7.5
Graphics: Desktop performance for 52 _'_I

FES Windows Aero ’ | ¥ )
‘Gaming graphics: e el ling 66 Determined by

raphics pefformance
= 5 lowest subscore

Primary hard disk: Disk data transfer rate 59

% , 7 View and print detailed performance
[ )W ? /
9 What do these numbers mezn =2 and system information

I-" "-‘ Tips for improving your computer's
Y performance.

|_ ~{  Learn more about scores and software View ways to increase
5 4 "
il online your score

Your scores are current ‘\‘;'Re—run the assessment
See also Last update: 10/4/2011 11:50:28 AM

Action Center

Hinh 2.7. Mgt béo cao vé diém danh gia cia Windows Experience Index
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2.3.2. B nhé
Hg thong nhé (hinh 2.8) ciia may tinh gdm nhiéu mic bo nhé dé sir dung wu diém, khac
phuc nhugc diém cua tung loai bo nho.

Dung lugng tdng dan, tdc d6 gidm
dan, gia thanh/1 bit giam dan

Bovixely |

cPU T ‘

w [ Ml | | O

thanh 5 > » nhd <> nho 3 ‘

hi Cache |8 Cache chinh ngoai [“Z

9 L1 L2 9 Bo ||
e -
- mang | -

Hinh 2.8. So' @6 hé théng nhé

Céc thanh ghi da duoc dé cap khi n6i vé Bo vi xt Iy & trén. Trong phan nay ching ta chi
xem xét cac muc bo nhd con lai.
a. Bo nho trong

Khai niém:

B nhé trong (memory) la bo nhé cé thoi gian truy cap nho, duge dung dé nap hé diéu
hanh, ghi chuong trinh va dir liéu trong thoi gian xur ly. B nhé trong gom cac muc by nhé ma
CPU c6 thé truy cp truc ti€p. Bo nhé trong gom cac loai: cache, RAM va ROM. Trong do cache
va RAM la cac bo nhé cé thé doc va ghi dir liéu, bi mat thong tin khi mat nguon nudi; con ROM
14 b6 nhé chi cho phép doc, dir liéu khdng bi x6a khi mat nguon.

Céu tao:

B6 nhé trong dugc ciu tao tir cac phan tir vat ly c6 2 trang thai dbi lap. Mot trang thai
dung dé thé hién bit 0, con trang thai kia thé hién bit 1. C6 nhiéu k¥ thuat ché tao céc phan tu c6
2 trang thai nhur dung tir tinh, ding mach ban dan. Ngay nay, ngudi ta diing cac bo nhé ban dan
la c&c mach ban dan diéu khién duoc c6 2 trang thai dong/mao dé thé hién céc bit.

Nho tién bo cua cdng nghé vi dién tir, cac bo nhé ban dan c6 thé duge ché tao 14 céc vi
mach tich hop (vai cm?) c6 dung lugng vai gigabyte (GB).

Té chic:

Ta c6 thé hinh dung bo nhd trong nhu day lién tiép cac byte nh¢ dugc danh sé~th1’1 tu - la
dja,chi cua byte nhé. Pia chi dugc danh so6 lan luot tir 0, 1, 2... Moi byte gom 8 bit, m@i bit duoc
thiet 1ap bang 0 hodc 1. Byte la don vi thdng tin thuan lgi cho xtr ly dit liéu vi n6 c6 the chua vira
du mot ky tw md hda theo bang ma ASCII hay mot s6 nguyén nhoé hon 256 (= 28-1): beé thé hién
cac dir liéu dai hon nhu mot ky tw ma hoa theo bang ma Unicode can 2 byte, mét s6 nguyén Ion
hon can 2 hoac 4 byte, mét so thuc can 4, 8 hoac 10 byte lien nhau.
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No6i dung Dia chi

00101011 0000
11010101 0001
00001010 0010
01011000 0011
11111011 0100
00001000 0101
11101010 0110
00000000 0111
10011101 1000
00101011 1001
11101011 1010
00101000 1011
11111111 1100
10101010 1101
00101011 1110
01010101 1111

Hinh 2.9. Hinh anh dia chi héa b nhé trong
Nhu vay, mdi byte nhé c6 2 dic trung:

- Dia chi: 1a tht tu cia vi tri byte nhd trong Bo nhé trong. Dia chi cia mdi byte nhé 1a ¢b
dinh.

- Noi dung: la gia tri s6 dang ma nhj phan, dugc luu trit bang cac trang thai vat Iy trong
byte nhé. Noi dung byte nhé ¢ thé thay doi.

Do mdi byte nhd cé dia chi riéng nén co thé truy cap toi dit liéu trong timng byte nho
khdng phu thugc vao céc byte nhé khac.

DPoc/ghi véi by nhé trong:

Khi doc bo nhd, ngi dung chira trong 6 nhé khong thay d6i. Qua trinh doc thong tin tir bo
nha trong dién ra nhu sau:

- Pau tién CPU giri dia chi ciia ving nhé théng qua bus dia chi téi mot mach goi 1a bo giai
ma dia chi.

- Tiép theo, CPU gui mét tin hiéu diéu khién qua bus diéu khién téi kich hoat b giai ma
dia chi.

- B0 giai ma dia chi mé mach dién thuc hién chirc nang sao chép dir liéu trong vung nhé
dua ra bus dit liéu, CPU ghi nhan dir liéu vao cac thanh ghi.

Qua trinh ghi ciing twong tu nhung xay ra theo chiéu nguoc lai, dir liéu di ter CPU dén bo
nhé. Khi ghi vao bo nhé thi noi dung c6 trong bd nhé @6 bi x6a dé luu ndi dung méi.

~ Doco ché dia chi hoa va do gia thanh cao nén b nh¢ trong thuong c6 dung lugng khong
I6n lam, tir vai megabyte (cache) dén vai gigabyte (RAM).

Cac loai b nhé trong:

Bg nhe cache la b nhé dém gitra CPU (chinh xac la cac thanh ghi trong CPU) va bo nhé
chinh (RAM), cé toc do rat cao, cho phép CPU truy cap dir liéu nhanh hon tir bd nhé chinh.
Cache thuong dugc dat trén chip caa CPU.
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B6 nh¢&

CPU —— 3 cache K—— chinh

Truyén theo Truyén theo
tr nh& block nh&

Hinh 2.10. Cache dém giira CPU va bd nhé chinh

Khi CPU Cén‘doc dir liéu, n6 tim dir ligu trong cache truéc, néu khong thay thi maéi tim
trong bo nhé chinh roi dua di liéu do vao cache dé tang toc do xu ly dir liéu trong cac Iénh ké
tiep.

Cache duogc lam tir RAM tinh (SRAM, Static Random Access Memory — bd nhé truy cap
ngau nhién tinh), cac bit dugc luu trir bang cac Flip-Flop, c6 cau trdc phuc tap va gia thanh cao.

RAM (Random Access Memory)

Thuyc chat, RAM la céch goi tat pho bién cia RAM dong (DRAM, Dynamic RAM), cac
bit dugce luu trir trén tu dién, cé cau trac don gian hon, toc d6 cham hon va gia thanh thap hon so
véi SRAM. Khi tu dién duogc tich dién, no biéu dién bit 1. Nguoc lai, khi tu dién xa hét sé biéu
dién bit 0.

Tuong ty nhu cache, RAM 1a “phong doi” cho CPU. N6 duge dung dé nap vao hé diéu
hanh (dit & bo nhé ngoai, thuong 1a dia cing) khi khoi dong may tinh, dé chira cac 1énh chuong
trinh ng dung, dé luu trit dit liéu tam thoi cho duoc CPU doc vao cac mic bo nhé phia trong
hoac ghi 1én cac mic b nhd ngoai.

Cac mady tinh c4 nhan ngay nay thuong c6 2-8 GB RAM. Bé dat mic hiéu ning co ban
t6t, may tinh cai hé diéu hanh Windows 7 nén ¢ it nhat 1GB RAM. Cac tng dung/trd choi dd
hoa, video dé chay tét can téi thieu 2GB RAM. Luong RAM ma may tinh can phu thudc vao
phan mém duoc st dung. Dung lugng RAM yéu cau thuong dugc ghi trén nhan cua céc gi phan
mem.

Céac hé diéu hanh ngay nay c6 kha ning phan phdi rat tot khdng gian RAM cho nhiéu
chuong trinh tai cing mot thoi diém. Trong truong hop mot chuong trinh vuot quéa khdng gian
cap cho n6, hé diéu hanh ding mot ving trén dia cing, goi 1a bé nhé a0, dé chira cac phan cua
chuong trinh hoic tép dit liéu dén khi chung duoc can dén. Bang cach ddi dir liéu trong RAM va
bo nhé 40, may tinh tao ra dung lwong bd nhd chinh gan nhu 14 khong gidi han. Tuy nhién, vi téc
d truy cap dia cng nho hon rat nhiéu so véi RAM nén néu phu thudc qua nhiéu vao bd nhé ao
thi hiéu nang cua may tinh s& bi giam dang ké.

Pa sd cac may tinh ca nhan ngay nay s dung SDRAM (synchronous DRAM — RAM
dong 1am viéc duoc dong bo boi xung ddéng hd), cb toc do cao va twong ddi ré. SDRAM duoc
phan 16p tiép thanh DDR (Double Data Rate), DDR2 (2 kénh truyén dix liéu), DDR3.
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Hinh 2.11. DDR3-SDRAM

ROM (Read Only Memory)

ROM Ia loai bo nhd ¢6 noi dung cb dinh, chi cho phép ngudi ding/may tinh doc dit liéu
nhung khéng cho phép ghi vao. Dir lidu thuong dugc ghi vao ROM trong luc ché tao, la tap cac
lénh cbt 16i dé khai dong may tinh nhu cach truy cap dia cing, tim hé diéu hanh va nap vao
RAM. Tap lénh nay duoc goi la BIOS (Basic Input/Output System).

EEPROM (Electrically Erasable Programmable ROM): 1a b$ nh¢ c6 thé ghi chuong trinh
theo ting byte va xo6a dugc bang dién. EEPROM thay thé cong ngh¢ CMOS dung mot pin nho
cap nguon gan trén bo mach chu. Loai bo nhé nay duge dung dé luu trir cac thdng tin hé théng
ma c6 thé bi thay d6i nhu thoi gian, dung lwong RAM, dung luong dia cung. Khi ngudi ding
thay d6i cau hinh ciia may tinh — vi du nhu 1ip thém RAM — dit liéu trong EEPROM phai duoc
cap nhat. Mot s6 hé diéu hanh nhan biét va thuc hién cap nhat tu dong. Ngudi ding ciing c6 thé
ty thay doi thiét lap trong EEPROM bang cach chay chuong trinh cai dat nhu hinh 2.12.

Aptio Setup Utility - Copyright (C) 2012 American Megatrends, Inc.

Advanced Chipset Boot Security Save & Exit Ewvent Logs

BIOS Information |Platform Information
BIOS Vendor American Megatrends

Core Version 4.6.5.4

Compliancy UEFI 2.3.1; PI 0.9.1

Project Version OACAH 0.15 x64

I
I
I
Build Date and Time 07/12/2013 19:20:49 |
I
Memory Information

I

Total Memory 8192 MEB (DDR3)

|=<: Select Screen

|#v: Select Item
System Language [English] |Enter: Select

|+/-: Change Opt.
System Date [Tue 05/20/2014] |F1: General Help
System Time [18:45:08] |F2: Previous Values

|F3: Optimized Defaults
Access Level Administrator |F4: Save & Exit

|ESC: Exit

e e e /|

6. Copyright (C) 2012 American Megatrends, Inc.

Hinh 2.12. EEPROM chira céc thiét 1ap ciu hinh may tinh
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b. Bg nho ngoai

RAM chi dung cho viéc ghi dir liéu khi dang xtr ly, khéng gitr dugc di liéu khi khong
con ngudn nudi. Vi vay, déi véi cac dir liéu can luu gitr 1au dai, khdng thé dé trén RAM duoc.
Mat khac, tuy toc do truy nhap trén RAM nhanh, nhung dung luong cia né nho, khdng thé luu
trir lwong thdng tin 16n. Vi vay, dé co thé luu trir thong tin 1au dai voi khéi luong 16n, ta phai sir
dung b6 nhé ngoai.

Bo nhd ngoai (storage devices) gbm cac loai b6 nhé ma CPU khong thé truy cap truc
tlep, thong tin luu trir khdng bi x6a khi mat ngudn, c¢6 dung luong 16n hon bd nho trong nhung
tbc do truy cap thip hon. Bd nhé ngoai gdm céac loai dia tir tinh (dia cng tu, dia mem) dia
quang (CD, DVD, Bluray), bo nh¢ flash (cac loai thé nhg, thanh nhé usb, 6 ciing thé ran).

Pic diém co ban cia bd nhd ngoai 1a thong tin khong duoc dinh vi bang dia chi giéng
nhu bo nhé trong ma duoc to chuc theo ting khdi logic goi 12 tép (file). Do d6 CPU khong thé
lam viéc tryc tiép véi dix liéu & bo nhé ngoai. Trudc khi sir dung, dit liéu & cac file duoc chuyén
dan vao b nhé trong dé CPU c6 thé xur ly.

B vi xtr ly chi lam viéc véi cac dir liéu da dugc méa hoa thanh cac bit 1 va 0. Khi dix liéu
duoc luu trit, cac bit d6 phai duoc chuyén thanh dang tin hiéu hay dau hiéu ndo do6 lau dai,
nhung c6 thé thay d6i duoc khi can thiét. D& nhan thay la dix liéu khdng thé duoc ghi dang sé 0/1
theo nghia den. Thay vao dé, cac bit 0 va 1 phai duoc chuyén thanh dang nao d6 thé hién duoc
trén bé mat caa cac phuong tién luu trir. C6 3 cdng nghé dugc dung dé ché tao bo nhé ngoai 1a:
tir tinh, quang, thé ran.

Dia cirng ter (Magnetic Hard Disk)

Pia cing tir (hay goi tit 1a dia ctng) thuong 1a mot b dia hop kim nhém dudng kinh
3,57, ¢6 phu vat liéu tir tinh trén mat (hinh 2.13). Cac dia tir luu thong tin bang cach tir hda cac
hat rat nho trén bé miat dia. Cac hat d6 duy tri huéng tir ciia chung cho dén khi huéng bi thay doi
(hinh 2.14). Vi vay, thong tin trén dia tir dugc luu trir 1au dai nhung ciing c¢6 thé thay doi dugc
hodc x6a duoc. Tinh chat nay cung cap su linh hoat trong viéc stra doi dix liéu, sir dung lai nhitng
viing nhé chira dir liéu khdng can thiét nira.

Cac dia

640GB  igeoniis

Truc quay

DPau doc-ghi

Hinh 2.13. O dia cieng tir khi nguyén trang (trai) va khi théo l6p vé bao vé (phai)
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Hwéng dong dién Nam cham dién

Mét dia

Cac hat kim loai 16n xon
(khéng biéu dién d liéu)

w»
'~ ] Cac hat co o chirc
- (bidu diBn der lidu)
-

Khi dia quay, dau doc-ghi
ghi div liéu bang cach twr o
hoa, dat cac hat c6 té chirc @, 9
-

|

Hinh 2.14. Tir hoa céc hat trén bé mit dia tir
Pia cing gom nhiéu dia duoc xép thanh chdng, dong truc. Mdi mit dia dwoc chia thanh
cac duong tron dong tdm goi la cac duong ghi (track). Cac duong ghi lai dugc chia thanh cac
cung (sector). Dir liéu duogc d@nh vi trén dia theo dia chi, dugc xac dinh thong qua chi s6 cia mat
dia, chi s6 duong ghi va chi s6 cung (hinh 2.15).

Sector

Cluster of 4
Sectors

Read/Write
Platters Heads

Hinh 2.15. Cu tao dia cirng

Dit liéu duoc doc/ghi trén cac mat dia nho cac dau tir (con duoc goi 1a dau doc/ghi). MJi
mit dia c6 mot dau tir riéng. Chung duoc gan két thanh mot khéi va di chuyén ddng thoi. Dau tir
dich chuyén theo phuong ban kinh, dia thi quay tron. Nho su két hop do, dau tir ¢ thé tiép xic
v6i moi ving thong tin trén cac duong ghi. Mac du tat ca cac dau tir déu dat vao cac mat dia
tuong tmg nhung doc/ghi trén mat dia nao thi dau tir twong wng s& duoc kich hoat.

MGt dia cimg hién nay c6 dung lugng tir 40 GB dén 2 TB, thoi gian truy cap 6-11 ms, toc
d6 quay 5.400-7.200 vong/phut, toc d6 chuyen dix liéu trung binh khoang 57.000 KB/s.
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Dia quang

Pia quang gom cac loai dia CD (compact disc), DVD (digital video disc, hoic digital
versatile disc) va BD (bluray disc). Cac dia quang thudng c6 duong kinh 4,757, lam bang
polycarbonate, c6 1-2 16p ghi dir liéu, co6 pha mot 16p phim nhdm c6 tinh phan xa va mét 16p bao
vé (hinh 2.16).

Semi-Transparent
REFLECTIVE Layer

Hinh 2.16. Céc lép cia mét dia quang
O dia quang c6 mot tryc quay dé quay tron dia qua mot dau doc/ghi bang tia laze.
' B6 phéan dat 1 dwong

ghi cta dia Ién trén
thau kinh laze

Th&u kinh laze chiéu
moét chum sang vao
mat dwéi cha dia

Truc quay tron dia

Hinh 2.17. Bén trong mjt 6 dia quang
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Dé ghi dit liéu 1én céac dia quang thi ching can duoc dét péng tia laze cudng d6 manh dé
tao ra cac vung 1dm (trong tieng Anh goi la pit) va cac ving noi (land) trén lop polycarbonate
(hinh 2.18). Viéc nay doi hoi phai ¢ 6 dia c6 chirc nang ghi.

1.6\ \—

pm spacing | ) o
‘ J | Pit
CD ‘
0.83 um

minium

Hinh 2.18. Cac vung pitch va land trén dia quang

Pé doc dir liéu tir dia quang thi dung 6 dia véi tia laze co cudng do yéu hon. Khi doc, dau
doc chiéu tia laze 1én dia va phan tich tin hiéu phan hoi dé nhan biét cac pit va land. Luu y 1a ban
than cac pit va land khong biéu dién cac bit “0” hay “1”. Tai mdi diém chuyén ddi tir pit thanh
land hoidc nguoc lai thi tia laze bj hap thu hozc bi tAn xa, cam bién khong nhan duoc tia phan xa,
khi d6 may tinh doc thanh bit “1”. Tai cac diém khéc (trén pit hoic land) thi cam bién nhan duoc
tia phan xa, may tinh sé doc thanh bit “0” (hinh 2.19).

0000000000100000000001 0000000

alurminum
dat= |=ywer S

LAaMD
clear

/‘ \‘ plastic /q

sensar SeM=ar
laser laser

Hinh 2.19. Nguyén tiic doc dit liéu trén dia quang

\

Dung lugng va tc do cua cac loai dia quang hién nay duoc chi ra trong bang sau:
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Bang 2.1. Dung lwong va tdc d ciia cac loai dia quang

Loai dia quang | Dung lweng/Iép | Toc dd ghi co sé (1X) | Téc @ 16n nhit hién tai
CD 700 MB 150 KB/s 52X ~ 78000 KB/s
DVD 4,7 GB 1352.5 KB/s 24X ~ 32500 KB/s
BD 25 GB 4394.5 KB/s 16X ~ 70000 KB/s

Bé nhg ban ddn ding cong nghé flash

Loai bo nhd nay con duoc goi 1a bo nhd thé ran, bao gdom céc loai thé nhé (memory
cards), thanh nhé usb (usb flash drives, memory sticks) va 6 cting thé ran (SSD, solid-state
drives) (hinh 2.20). Cac b nhé nay rat gon, ¢ thé dung truc tiép véi may tinh hodc vai céc thiét
bi s6 cam tay nhu mdy anh, may quay phim, dién thoai di dong, may nghe nhac.

. 'Y
Transcend

*LOCK

S.'?’ ®

Hinh 2.20. Céc loai b nhé thé rin

Loai bo nh¢ nay ding mang luéi cac mach ban dan véi cong nghé flash, dit liéu c6 thé bi
x0a va ghi lai. Mdi 6 trén ludi c6 2 transistor dong vai tro 1 cac cong giir cac bit 0 va 1. Khi
cong ma, dong dién co thé di qua va 6 d6 twong &g véi bit 1. Nguoc lai, khi cong dong, 6 d6
twong (tng véi bit 0 (hinh 2.21).

’ ARRNEE ERe S AL L e B A s T M
A
:. ’.-3’* EEREES S q 's'mw» SEAAEEANT
HOAR0A11001o00con I 2270

Hinh 2.21. Cac céng giir cac bit 0/1 tai mdi 6 trong mach ban din

Bo nh¢ the rén tiéu thy rat it nang lwong, c6 téc do truy cap dit liéu nhanh vi ching
khong can céac thanh phan chuyén dong. Cong ngh¢ nay cling rat bén vi né khong bi anh huong
boi cac chin dong, tir truong hay su thay ddi nhiét do bat thuong. Tuy nhlen hién tai th| dung
lwong bd nhé thé ran it hon so véi dia cing tir va gia thanh thi cao hon nén 6 ciing thé ran con
chua phd bién 1im.
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2.3.3. Thiét bj vao/ra

Céc thiét bj vao/ra (Input/Output Devices) dung dé trao doi dir liéu gitra may tinh va moi

truong bén ngodi. Cu thé hon, cac thiét bi vao cd chirc niang chuyén dir lidu tir bén ngoai vao bo
nha trong, con céc thiét bi ra dung dé chuyén thdng tin tir bd nhé trong ra moi treong bén ngoai.

a. Thiét bi vao

Céc thiét bi vao bao gdm ban phim, con chuét, tay choi game, may quét anh, may anh sé,

microphone, t)l]t va man hinh cam &ng, thiét bi doc thé, doc ma vach... Ching ta s& dé cap ky
hon dén 2 thiét bi vao co ban nhat la ban phim va con chuét.

Ban phim (Keyboard)
La thiét bi dung dé dwa vao may cac 1énh diéu khién, dir liéu. Cac ban phim thudng duoc

thiét ké twong tu nhu cAc méy danh chir (hinh 2.22), wu diém 1a tranh su méc ket co khi cua cac
phim. Thiét ké nay duoc goi la QWERTY (theo 6 phim chir ci lién tuc ¢ hang trén bén trai).

Capitals

I'iscape Function [ Enter {I Backspace { Delete{%nt Screen seroll | indicators
14

Windows | | Space barg/ !Wmdows 4' Menu Control\\jlsh:ft ; Arrows | Number Pad

Hinh 2.22. Mgt ban phim may tinh

Ban phim cé khoang 104 phim, duoc chia thanh 4 nhom sau:

Nhom phim chir: gom céc phim chir céi, chir s6, cac dau.

Nhém phim chtic nang: dé thuc hién nhanh mot sé yéu cau nao d6. Thuong cac phan
mém tu quy dinh nhitng thao tic twong wng véi ching. Ban phim may tinh c& nhan
thuong dé san 12 phim chic nang F1, F2.... , F12.

Nhom phim didu khién: xac dinh mot s6 chirc ning dac biét nhu thiét 1ap céc ché do khac
nhau cua ban phim, thoat khoi chuong trinh. Nhém nay gém cac phim: Esc (Escape),
Caps Lock, Shift, Ctrl (Control), Alt (Alternate), Insert, Delete, Print Screen, Scroll Lock,
Pause/Break, Num Lock.

Nhom phim diéu khién con tré man hinh: gém cac phim mdii tén 1én, xubng, tréi, phai,
Home, End, Page Up, Page Down, Tab, Back space.

Khi ta 4n mot phim, tin hiéu duoc truyén cho may tinh théng qua bo 1ap ma, twong ung

vé6i ky tu cia phim duogc an do.
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Con chugt (Mouse)

La thiét bi chi dinh diém 1am viéc trén man hinh phé bién nhét, hoat dong theo nguyén Iy
phét hién chuyén dong theo hai hudng so voi bé mat bén dudi. Chuyén dong cia con chudt trén
bé miat dwoc phién dich thanh chuyén doéng ciaa mot con tré trén man hinh giao dién dd hoa.
Dang phd bién nhat cia con chudt 1a gém 2 ndt bdm va 1 nat cudn (hinh 2.23). Thong thudng,
nit bén trai dung cho thao tac lya chon, dat vi tri cua con trd man hinh, ndt bén phai dé hién
menu ngir canh gom cac 1énh cd thé duoc thuc hién véi ddi tuong tai vi tri con tro.

Hinh 2.23. Con chut may tinh

Chugt bi: loai nay sir dung co ché co hoc. M6t vién bi hinh cau ¢ dudi con chudt, khi
chuot di chuyen sg truyén chuyen dong vao 2 tru dat vudng géc nhau (hinh 2.24). Mdi tru nay
duoc gan véi mot thiét bi dém xung ma sb luong xung ty & véi goc quay cua nd. Cac xung
truyén vao trong may tinh s& dugc dung dé tinh vi tri dich chuyén caa con tré man hinh. Loai
chudt nay c6 nhuge diém 12 dé bi ket do ban.

Hinh 2.24. Bén trong chuét bi
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Chugt quang: loai chudt nay chup anh lién tiép bé mit bén duéi chudt (khoang 1.000 anh
mdi gidy), so sanh dé phét hién ra sy chuyén dich. Chudt quang thudong dung di-6t phat quang
hoic phat laze hong ngoai dé chiéu sang bé mat bén dudi (hinh 2.25). Uu diém cua chudt quang
1a @6 phan giai dat duoc cao hon nén cho két qua chinh xac hon, hoat dong tét trén nhiéu loai bé
mat khac nhau (chuot laze tham chi hoat dong trén ca bé mat kinh), khdng bi ket do ban giéng
nhu chu6t bi.

Nut chuét Camera

DSP

Théau kinh

NUt tréi

Anh sang

Hinh 2.25. Céu tao bén trong chugt quang
Chu thich: DSP (Digtal Signal Processor): B¢ xit Iy tin hiéu so;
LED (Light-Emitting Diode): Pi-6t phat quang;

Cac may tinh xach tay thudng c6 mot ban cam tng. Ngudi sir dung c6 thé ding thay
chuot bang cach di ngon tay 1én mat ban cam ung dé diéu khién con tré di chuyén.

b. Thiét bi ra
_Céc thiét bj ra bao gom man hinh, méy in, may chiéu, méy v&, loa may tinh. Ching ta s&
tim hiéu ky hon vé 2 loai thiét bi théng dung nhat Ia man hinh va may in.

Man hinh (Display hoac Monitor)

Man hinh 14 thiét bi hién thi chir hay anh bang cach tao ra ludi cac diém anh (pixel) rat
nho c6 mau sac khac nhau. Cac yeu to anh huong den chat luong hinh anh bao gom: kich thuéc
man hinh, khoang cach gitra cac diém anh (dot pitch), do rong goc nhin, toc do dap tng, d6 phan
giai va do sdu mau sac.

Dot pitch 14 thuéc do d sic nét cua anh. Thong sb ndy cang nho thi anh cang sic nét.
Cac man hinh ngay nay c6 khoang cach gitra cac diém anh la khoang 0,26-0,23mm.
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Do rong goc nhin duge xac dinh bai géc 16n nhat ma nguoi sir dung van nhin rd anh man
hinh. D6 rong nay ttr 170° tro 18n cho phép ban nhin man hinh tir cac vi tri khac nhau ma khong
lam giam chat luong hinh anh.

Téc a6 dap ung la khoang thoi gian can thiét dé mot diém anh thay doi tir den thanh tring
réi doi lai thanh den. Man hinh c6 toc d6 dap tng nhanh hién thi hinh anh cua cac d6i tuong
chuyén dong sic nét véi do bong ma téi thiéu. Tde do nay duoc do bang mili gidy (ms). Vi cac
may chuyén choi game thi tbc do dap tmg 1y twong 12 5ms hoic nho hon.

Do sau mau sic (hogc d sau bit) 1a sé mau ma man hinh c6 thé hién thi. Cac man hinh
ngay nay cé thé hién thi hang triéu mau. Khi duoc thict lap d6 sau 24-bit mau, man hinh caa ban
c6 thé hién thi hon 16 triéu mau (224).

Do phan giai 1a thude do kha nang thé hién tinh té ciia man hinh, duoc xac dinh bang sb
luong diém anh theo chiéu ngang va chiéu doc ma man hinh hién thi. Bo phan giai chuan 1 theo
ty 1€ 4:3. Man hinh rgng thi ty I¢ nay 1a 16:9. Cac man hinh may tinh ca nhan ngay nay thuong
c6 do phan giai dat chuan HD (high definition) Ia 1280 x 720 (720p), tham chi dat full HD Ia
1920 x 1080 (1080p), hodc cao hon. Thuc ra, hai tinh ning P6 sdu mau sic va Do phan giai
khong chi phu thudc vao chinh man hinh ma con phu thudc vao thiét bi diéu khién man hinh
(video card).

Trudc day, loai man hinh phd bién 1a den tia am cuc (den CRT) — la loai dén dung cho
tivi. Cac diém anh duoc tao bdi cac sung ban dién tir trong dén hinh c6 phu céc vat li¢u phéat
quang. Loai man hinh nay nang, c6 d6 day lon, chiém nhiéu dién tich.

Ngay nay, chung ta dang ding phd bién cac loai man hinh mong, nhe, ding céng nghé
tinh thé long (LCD — liquid crystal display) hodc plasma. Man hinh tinh thé long hién thi hinh
anh bang cach loc anh sang qua mot 16p cac 6 tinh thé 1ong. Ngudn sang cé thé dung dén huynh
quang catét lanh (CCFL) hoic dung céac didt phat sang (LED).

Hinh 2.26. Man hinh CRT (tréi) va LCD (phai)

May in (Printer)

May in la thiét bi cho phép in chit hay anh ra gidy. C6 ba loai may in gébm: may in kim,
may in phun va may in laze.
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May in kim (Dot matrix printer) Ia loai ra doi dau tién, ciing véi su ra doi caa may tinh ca
nhan. Loai nay sir dung mét bo cac kim in bé tri dang ma tran, anh hay chir dugc tao bang cac
cham do kim in dap vao bing muc lam bang muyc in 1&n glay, mdi chit duoc thé hién qua mot to
hop cac diém tach ra tir ma tran diém (hinh 2.27). Mic du chét lugng hinh anh in khdng min nhu
cac loai may in khac nhung c6 nhirng cdng viéc can in nhiing ban in nhiéu lién bat budc phai in
theo nguyén tic va dap (nhu in hoa don) nén loai may in ndy van kha phd bién & cac quay thanh
toan va trong cac ngan hang.

DPau in gbm mét
ma tran cac kim

Cac ky ty dwoc tao béi
cac cham do dau kim in

Hinh 2.27. Bén trong may in kim

May in phun (ink jet printer, hinh 2.28) tao cac diém trén gidy bang cach phun tia muc
siéu nho. Cong nghé phd bién nhat 1a dung tinh thé ap dién dé 1am bom muc. M6t tinh thé ap
dién s& co hay gian tuy thudc vao diép ap dat vao hai mét doi dién cua tinh thé. Mot nguyén ly
khac ciing dugc dung 1a dau in ¢6 cac -ong phun myc nho i ti. Khi dng bi ndng thi myc bi sdi tao
thanh bong bong siéu nho bin vao gidy. Pa s cac may in phun dung hé mau CMYK — chi ding
4 mau xanh cam thach, do tim vang, den (Cyan, Magenta, Yellow, Black) phdi tron véi nhau dé
tao thanh hang nghin mau cho cac ban in. Loai may in nay c6 wu diém la chat luong ban in tét,
nhung t6n nhiéu myc va gia hop muc kha cao.

HOp myc mau

Hinh 2.28. Bén trong may in phun mau

May in laze (laser printer, hinh 2.29) la loai may in dung k§y thuat laze dé tao ting trang
anh bang cac hat muc siéu nho trén mot trong tinh dién. Khi trong &p vao giay in thi nhiing hat
muc s& dinh tré lai gidy va duoc nung ndng chay ra thim vao gidy. Vi cong nghé laze phic tap
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hon cong nghé phun muc nén gia may in laze cao hon. Uu diém cua loai may in nay Ia chat
lugng anh rat cao, ton it myc hon nén dugc dung rat rong rai.

Hinh 2.29. May in laze
Ngoai cac thiét bi vao-ra ké trén thi c6 mot sé thiét bi vira 1a thiét bi vao vira 1a thiét bi ra
nhu man hinh cam ng, modem, 6 doc va ghi dia.
2.3.4. Lién két hé théng
C4c thiét bi may tinh duoc lién két véi nhau thong qua cac dudng bus, cac khe cim mo

rong hoic cac loai cong két ndi (hinh 2.30). Cac thanh phan nay thuong duoc thiét ké trén mot
bo mach chu (hinh 2.31).

) ———
Expansion
i Localous SEENLER == cae

EreTiiin DS D——

Microprocessor RAM o B Expansion slots Ports Printer or other
& g. and expansion peripherals
] cards
Hard disk drive

Hinh 2.30. Lién két cac thanh phan h¢ théng

Bus la cac tuyén dwong dé thdng tin (dir liéu, Iénh, dia chi) chay trén d6. Chiing c6 thé la
nhimg duong mach trén bo mach chu (vi du ndi gitra CPU va RAM) hodc cac loai cap mé rong
(vi du cap noi 6 dia ctirng va&i bo mach cha).

Cac khe cam mé rong (expansion slot) duoc ding dé cim cac loai card diéu khién thiét bi
vao-ra nhu card do hoa, card &m thanh, modem.
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Dl cimg- kit ndi SATA

Chip cau bac Dha cimg-k8t ndl ATA Pt CI08
P (e dia quang)

Chip c3u nam

Khe cam cap dia

BIOS
Socket cdm (U
Khe cdm
Bo mapch dd hog
Cdan ch(t va
ban phim Caing (vdo/ra)

Cong ey dm thanh +mk

Hinh 2.31. C4c thanh phan két néi h¢ théng trén bo mach chi
Céc COng (port) gom nhiéu loai, dugc dung dé két ndi may tinh Véi cac thiét bi vao-ra.

Mot s6 loai cong pho blen la: PS/2 két ndi chuot va ban phim, VGA két ni man hinh, LPT két
néi may in, RJ45 két ndi modem, USB két néi rat nhiéu thiét bi giao tiép qua chuan USB, céc

cong am thanh, cong doc thé nh...
CAU HOI VA BAI TAP

1. Néu chuc niang cua Bo xt ly trung tam (CPU). Nhitng yéu té ndo anh hudng dén hiéu ning
cua CPU?

2. Cho biét su khac nhau co ban vé cach thuc luu trit dix liéu caa bo nhé trong va bo nho

ngoai?
3. K& tén va néu nhimg dic diém cau tao, luu trir ciia cac loai b nhé trong? So sanh tc do
truy nhap dir liéu cua cac bo nho @o.
K& tén va néu nhitng dic diém cau tao, luu trir caa cac loai bd nhé ngoai?
Cho biét tén va dic diém cau tao va hoat dong ciaa mot sb loai thiét bi vao dién hinh?
Cho biét tén va dic diém ciu tao va hoat dong cia mot sb loai thiét bi ra dién hinh?
Néu chuc ning cta thanh phan lién két hé théng. Néu tén mot sé cong vao ra théng dung va
cho biét chiing c6 thé két ndi vai nhirng thiét bi ngoai vi nao?

~No ok
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Chuong 3
PHAN MEM MAY TiNH VA HE BPIEU HANH

May tinh khong thé hoat dong néu khong dugc cai dat hé diéu hanh va cac phan mém
ung dung. Chuong nay gidi thi¢u vé cac van dé co ban cua hé dieu hanh va phan mem may tinh.

Phan 3.1 trinh bay khai niém phan mém, quy trinh san xuat phan mém va phan loai phan
mém. Phan 3.2 trinh bay vé lich str hinh thanh va phat trién cua hé diéu hanh, vai trd va hoat
d6ng cua hé diéu hanh trén may tinh. Bén canh d6 ciing gidi thiéu vé mot s6 loai hé diéu hanh
dién hinh cai dat trén may tinh ca nhan va céc thiét bi di dong. Phan cudi cling cua chuong gidi
thiéu cac van dé lién quan t6i tép va thu muc.

3.1. PHAN MEM MAY TiNH
3.1.1. Khéi niém vé phan mém

Phan mém, hay con goi 1a chuong trinh, 13 mot 1a mot tap hop nhitng cau Iénh hoac chi
thi (Instruction) duogc viét bang mot hodc nhiéu ngén ngi 1ap trinh theo mot trat tu xac dinh, két
hop v&i céac dit liéu hay tai liéu lién quan nham tu dong thuc hién mét s nhiém vu hay chic
ning hoic giai quyét mot van dé cu thé nao do.

Phan mém thyc hién cac chirc ning cua né bang cach giri céc chi thi tryc tiép dén phan
cung may tinh (Computer hardware) hodc bang cach cung cap di ligu dé phuc vu cic chuong
trinh hay phan mem khac.

Thong thuong, nguoi dung co thé twong tic v&i phan mém théng ‘qua mot giao di¢n.

Ngay nay giao dién phan mém thuong 1 giao dién db hoa, ngudi ding c6 thé twong tac véi phan
mém théng qua cac doan vian ban, hinh anh hoic céc biéu tuong.
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Hinh 3.1. Giao di¢n dé hoa ciia phan mém va hé diéu hanh Windows XP
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3.1.2. Phan loai phan mém

C6 hai loai phan mém co ban: phan mém hé thdng va phan mém tng dung, hinh 3.1 la
mot minh hoa vé giao dién hé diéu hanh va phan mém (ng dung soan thao van ban.

a) Phan mém hé thong

Phan mém h¢ thong la céc chuong trinh diéu khién hogc duy tri céc hoat dong cua may
tinh va céc thiét bi lién quan. Phan mém hé thong h0 tro giao tlep gitra nguoi dung, phan mém
g dung va phan ciing may tinh. C6 2 kiéu phan mém hé thdng: hé diéu hanh va cac chuong
trinh tién ich.

H¢ diéu hanh 1a mét tap cac chuong trinh phdi hop tat ca cac hoat dong cua cac thiét bi
phan cing. N6 1a mot phuong tién cho ngudi dung dé giao tiép véi may tinh va cac phan mém
khac. Nhitng dong hé diéu hanh phé bién nhat hién nay 1a Microsoft Windows, mét trong s6 cac
phién ban 1a Windows XP duoc thé hién trong hinh 3.1, hay Mac OS, hé diéu hanh caa Apple.

Chwong trinh ti¢n ich cho phép nguoi dung thuc hién cac cong viéc lién quan tai viéc
bao tri may tinh, cac thiét bi va cac chuong trinh dugc cai dat trong may. Hau hét cac hé diéu
hanh bao gom nhiéu chuong trinh tién ich nhu: quan ly 6 dia, may in va cac thiét bi khac. Nguoi
dung cling c6 thé mua cac chuong trinh tién ich cho phép thuc hién chic nang quan ly may tinh
bo sung.

-
By Disk Defragmenter l — i

+  Disk Defragmenter consclidates fragmented files on your computer's hard disk to improve system
[%' performance. Tell me more about Disk Defragmenter,

Schedule:

Scheduled defragmentation is turned on | rEi;','(jorﬂ‘igure schedule...
Run at 1:00 AM every Wednesday
Mext scheduled run: 1/14/2015 1:02 AM

Current status:

Disk Last Run Progress
;, () 1/8/2015 9:24 AM (0% fragmented)
ca (D) 1/8/2015 9:29 AM (0% fragmented)
cal(E) 1/8/2015 9:29 AM (0% fragmented)
—a System Reserved 1/8/2015 3:24 AM (0% fragmented)

Only disks that can be defragmented are shown.
To best determine if your disks need defragmenting right now, you need to first analyze your disks.

| IE‘;‘gnal]ﬁe disk | | [ Defragment disk |
Close

Hinh 3.2. Chwong trinh ti¢n ich Disk Defragmenter gitp chéng phan manh  cing

b) Phan mém sng dung

Phan mém tng dung c6 thé 1a cac chuong trinh dugc thiét ké gitp nguoi ding st dung
mot c&c hiéu qua hon vé/hoic ho tro cac cﬁng Viéc ca nhan, yi dq nhu phan mém thiet ke mot thi
nghiém, phan mém dicu khién mot day chuyén san xuat, phan mém quan ly khach hang cia mot
cong ty... Nhitng phan mém nhu vay con dugc goi la phan mém dat hang.
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C6 nhitng phan mém ung dung duoc thiét ké dya trén nhitng yéu cau chung cua nhiéu
nguoi, khéng theo yéu cau dat hang cua riéng ai. Chung duoc viét rat hoan chinh va thuong kém
theo nhitng phuong tién dé cai dat 1én may mot cach tu dong. Nguoi mua chi can mua vé, thiét
lap cac ché do lam viéc thich hop l1a c6 thé sir dung duoc. Nhitng phan mém nhu thé goi 1a phan
mém déng goi.

Phan mém déng gbi ciing co nhleu loai khéc nhau gitp nguoi ding thyc hién cac cong
viéc rat da dang. Vi du nhu cac phan mém quan ly thdng tin ca nhan, nhac viéc, quan ly du an,
céc phan mém ké toan, quan ly ho so tai lidu, tro gitp thiét ké (hinh 3.3), chinh stra hinh anh, am
thanh, video va cac phan mém da phuong tién khac nhau. Bén canh dé cing c6 nhing loai phan
mém gitp ngudi ding cé thé tao cac trang Web ca nhan mot cach don gian, cac phan mém quan
ly tai chinh c& nhan, phép ly, thué, cac phan mém mang tinh gido duc, cac hé thong tai liéu tham
khao va giai tri (vi du phan mém trd choi va md phong)...

Hinh 3.3. Cac phan mém hd tro thiét ké

Céc phan mém dong goi thuong cd san tai cac cira hang ban cac san pham may tinh hoic
c0 thé tai tryc tuyen trén nhiéu trang Web khac nhau.

Phan mém phét trién #ng dung la cac phan mém dé tao ra cac phan mém khac. Pay 1a
cdc phan mém ma céc chuyén gia tin hoc thuong sir dung dé phét trién phan mém. Déi voi
nhirmg nguoi lam viée trong linh vuc tin hoc thi phan mém tng dung danh cho ngudi dung cudi,
la san pham va la muc tiéu cua ho. Pé hd trg cho viéc lam ra cac sdn pham phan mém, ho lai
dung chinh cac phan mém khac goi 1a phan mém hd tro phat trién.

Ngay nay céc thiét bi dién tir dan dung tré nén théng minh hon nhd cng nghé vi xi Iy.
Céc phan mém diéu khién thiét bi dugc ghi trong ROM. Tivi, 6 6, dién thoai di dong, 10 vi
s6ng... déu sir dung cac hé vi xir ly. Phan mém duoc ghi vao trong ROM va ding trong cac hé vi
xtr Iy gan lién vai cac thiét bi goi 12 phan mém nhing. Ngay nay, phan mém nhing chiém mot ty
trong rat 16n trong thi trudng phan mém néi chung.

Viéc phan loai phan mém ciing mang tinh chit trong d6i, mdi tai lidu cd thé s& c6 quan
niém va cach phan loai khac nhau. Sy phan loai n6i trén chi mang tinh twong dbi nham cung cap
mot buc tranh téng thé vé cac 16p phan mém dua trén myc dich va phuong thirc sir dung. Ranh
gidi gitra ching kha mo, tham chi con xam 1an vao nhau. Vi du phan mém tién ich ciing c6 thé
dugc coi 1a mot kiéu phan mém tng dung.
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3.1.3. Quy trinh phét trién phan mém

Phaét trién phﬁn mém bao gé)m bdn hoat dong co ban: dac ta, phat trién (thiét ké va thuc
thi), kiém thir va cai dat bao tri phan mém. Cac hoat dong nay dugc t6 chirc mot cach khac nhau
tuy theo tién trinh phat trién dugc lya chon.

O md hinh thac nudc, cac hoat dong nay duoc t6 chire mot cach tuan tu, trong khi do, véi
mo hinh phat trién tién hoa, cac hoat dong nay lai dugc to chire mot cach xen k&. Cac hoat dong
nay dugc thue hién nhu thé nao phu thudc vao kiéu phan mém, tinh hinh nhan su va ciu tric cua
t6 chirc.

a) Pac ta phan mém

Pic ta phan mém 1a mot tién trinh dé hiéu va xac dinh nhimg dich vu nao can c6 trong h¢
thdng ciing nhu xac dinh nhung rang budc dbi voi viéc _phat trién va chire nang cua hé thong
bay 1a mdt trong nhiing giai doan rat quan trong trong tién trinh phan mem vi m01 16i trong giai
doan nay s& khong tranh khoi viéc dan dén nhitng sai 1am trong cac giai doan tiép theo.

Tién trinh nay s& sinh ra cac tai lidu yéu cau, d6 1a cic ban dic ta hé théng. Cac yéu cau
thudong duoc trinh bay ¢ hai mirc d6 chi tiét khac nhau trong tai liéu. Khach hang va ngudi ding
cudi can nhitng md ta yéu cdu & muic cao, con ngudi phat trién hé thong lai can nhitng dic ta hé
thdng chi tiét hon.

b) Thiét ké va thuec thi phan mém

Giai doan nay lién quan téi viéc chuyén nhimg yéu cau phan mém thanh nhiing hé thong
c6 the thyuc thi dugc. Thong thuong no lién quan dén vi¢e thiét ké va lap trinh.

Thiét ké phan mém 1a viéc mo ta céu triic ciia phan mém dugc thyc thi, dir lidu ciia hé
thong, giao dién giao tiép gilta cac thanh phan va doi khi, d6 1a thuat toan s& dugc sir dung.
Ngudi lam thiét ké ciing khong phai ngay 1ap tic dua ra duge mot ban thiét ké hoan chinh, ma
thong thudng no ciing phai duoc chinh sta 1ap di lap lai nhiéu lan.

Tién trinh thiét ké c6 thé lién quan tdi viéc phat trién mot vai mo hinh cta hé théng &
nhitng mirc d9 triru twong khac nhau. Khi thiét ké dugce phan tich, 161 va cac diém thi€u sot & cac
giai doan trudce s€ duogc boc 10, diéu nay cling gitp cho viéc chinh stra nhitng ban thiét ké trudc
do.

Thiee thi phan mém 13 giai doan cac 1ap trinh vién ding cic ngdn ngit lap trinh dé viét
Iénh (ma nguén) thuc su dé tao ra hé théng dua trén cac ban dic ta thiét ké chi tiét. Bé dam bao
chuong trinh dugc xay dung théa min moi yéu cdu trong ban dic ta thiét ké, cac k¥ su lap trinh
cling dong thoi tién hanh cac thir nghiém phan chwong trinh do minh tao ra. Phan thir nghiém
trong giai doan nay dugc goi 1a kiém thir don vi. Ngudi viét ma nguon chay thir chwong trinh ciia
minh véi dir liéu gia dinh dé xem chuong trinh c6 cho ra cac két qua mong doi. Giai doan nay
con dugc goi la kiém thu hop tréng. Bén canh do, nguoi ta cling co thé tién hanh thir nghi¢m don
vi doc lap. Cong viéc nay do mot thanh vién khéc trong nhom ddm nhiém dé dam bao tinh “doc
lap”, duoc tién hanh dua trén ké hoach kiém thir do nguoi viét ma nguén soan ra.

¢) Kiém thiz phan mém

Kiém thiz phan mém 1a qua trinh van hanh chuong trinh dé tim ra 16i, myc tiéu cia nguoi
lam kiém thir 1a thiét ké cac truong hop kiém thir dé ¢6 thé phat hién méot cach ¢ hé thong cac
loai 161 khac nhau vai chi phi thoi gian va cong suc it nhat co the.
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Tuy nhién, dé dam bao phan mém phat trlen ding theo dac ta va dap ung tét cac yéu Cau
ngudi dung thi ngoai hoat dong kiém thir phan mém, trong sudt tién trinh phat trién phan mém
ngudi ta can phai tién hanh cac hoat dong xac minh va tham dinh phan mém.

X&c minh 1a sy kiém tra xem san phim c6 dung véi dic ta hay khdng, tic 1a chi trong
vao Vviéc phat hién 16i cia phan mém qua ting giai doan phat trien.

Tham dinh |2 kiém tra xem san phan c6 déap tmg duoc yéu cau nguoi ding hay khong, tirc
la cha trong vao viéc phat hién su khac biét cua san pham lam ra vai nhitng gi ma nguoi dung
mong doi.

Xé&c minh va tham dinh tinh 12 viéc kiém tra phan mém ma khong thuc hién chuong trinh.
(xét duyét yéu cau, xét duygt thict ke, thanh tra ma nguon, st dung cac bien doi hinh thirc dé
Kiém tra tinh dung ctia chuong trinh).

Xac minh va tham dinh dong la viéc kiém tra thong qua viéc thuc hién chuong trinh,
dugc tién hanh sau khi da xay dung duoc chuong trinh (ma nguon) Pay 1a ky thuat kiém tra
duoc &p dung phd bién nhat, con duoc goi 12 kiém thir phan mém.

d) Cai dat va bdo tri phan mém

Trong giai doan ndy, hé thong vira phat trién s& duoc cai dat va trién khai sao cho ngudi
ding c6 thé sir dung duoc. Trude khi nguoi ding that su bat tay vao sir dung hé thdng, nhém
phét trién can tao cac tap dir liéu can thiét va huan luyén cho nguoi ding sir dung chuong trinh
dé dam bao hé thong duoc sir dung hiru hiéu nhat.

Bao tri phan mém la viéc diéu chinh cac 16i chua duoc phat hién trong cac giai doan
trugc cua chu ky séng cua mot phan mém, nang cip tinh nang st dung va an toan van hanh caa
phan mém. Bao tri phan mém c6 thé chiém dén 65%-75% cong sic trong chu ky séng caa mot
phan mém. Nhiém vy cia giai doan bao tri phan mém 14 giit cho phan mém dugc cap nhat khi
moi trudng thay d6i va yéu cau ngudi str dung thay doi.

3.1.4. Phan mém m& nguén déng va mi ngudn mé
a) Phan mém ma nguon dong

Phan mém ma ngUOn dong la phan mém ma ma nguon khong duoc cong bd. Mubn sir
dung hop_phap phan mém ngudn dong, nguoi dung can duoc su cho phép cua ngudi gitr ban
quyen phan mém, thuong Ia nhiing t6 chic hay ca nhan phat trién phan mém do. Phan mém
nguon dong thuong 1a c6 phi, tuy nhién mot so6 phién ban gian lugc chire nang co thé 12 mién ph|
Vi du vé phan mém ma ngudn déng co phi 1a cac h¢ diéu hanh Microsoft Windows, b phan
mém tng dung van phong Microsoft Office, phan mem g8 tiéng Viét Vietkey, hé quan tri co so
dir liu SQL Server, m6i truong phat trlen phan mém Microsoft Visual Studio. Phan mém nghe
nhac JetAudio 1a mét vi du vé phan mém ngudn dong mién phi phién ban gian luoc (jetAudio
Basic) va co phi phién ban day du _(JetAudio Plus VX). Trinh duyét web Google Chrome la vi du
cho phan mém ma ngudn déng mién phi.

Uu thé cua ma ngudn dong nhu cai tén cua nod, co thé che day toan by cong nghé dang
sau giup ting cudng bao mat va gidu dugc cong nghé doc quyén. Hién nhién ma ngudn dong
ludn dugc phep hoc hoi cong nghé moi nhét cua ma nguoén mo nhung diéu nguoc lai 1a khé co
the tir yéu t6 nay dé dang nhan thiy ma ngUOn dong luon so hitu cong ngh¢ tuong tu Moi nhét
néu khdng muén noéi 1a hon so vi ma ngudn mé. Ngoai ra viéc doc quyén tao diéu kién kiém
siéu loi nhuan va mot phan trong d6 dugc quay tré lai ddu tu cho cong nghé dang sau mdi san
pham phét trién, chu trinh nay nhu mot vong khép kin giip ma ngudn déng dang viing.
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Hau hét cac cong ty phat trién ma nguodn dong deu c¢b ging dung cac cdng ngh¢ moi nhat
dé han che nguoi dung thay d0| hodc sao chép phan mém mét cach bat hop phap. Ngay ca voi
phan mém mién phi ma ngudn ciing khéng duoc cdng khai vi tac gia khong muon nguoi khac
thay d6i ma nguon cia minh ciing nhu loi dung n6 dé bién thanh san pham cua riéng minh
(gidng nhu mot hinh thie dao vin).

b) Phdn mém ma nguon mo

Phan mém ma ngum m¢ (open-source software) hleu theo nghia rong la mot khai niém
chung duoc sir dung cho tit ca cac phan mém ma ma nguon cua n6 dugc cong bd rong rai, cong
khai va cho phép moi nguoi tiép tuc phat trién phan mém d6. Nhitng phan mém ngudn mé ngay
nay rat phat trién ca vé chat luong va sé luong. Hé diéu hanh Linux, trinh duyét web Mozilla
Firefox, bo phan mém tng dung vian phong Open Office, phan mém gb tiéng Viét Unikey, phan
mém may chu web Apache, h¢ quan tri co s¢ dix ligu MySQL, ngon ngit 1ap trinh Perl Ia nhitng
vi du dién hinh ctia phan mém ma ngudn mo.

M4 nguon mé khong c6 nghia 1a ching c6 thé duoc sao chép, stra chira thoai mai hay su
dung vao muc dich nao ciing dugc. Ma nguoén mé dugc cong bd dudi rat nhiéu diéu kién khac
nhau, mot sb trong d6 cho phép phat trién, sir dung va béan tiy y mién 1a giir nguyén céc dong vé
nQUOn g6c san pham, mét sé bat budc tit ca cac san pham lam ra tir do cling phai la open-source,
mot sé khac doi hoi phai cong bd tron ven ma nguon, mot sé khac khéng cho phép sir dung vao
muc dich thuong mai, mot sb khac lai khdng c6 rang budc gi dang ké.

Qua d6 ta thay khai niém open source khong thé chuan xac ma mudn noi dén tinh phap Iy
cua viéc su dung cac phan mém méa ngudn ma, ching ta phai xem xét dén diéu kién su dung da
dugc cdng bd. Mot diéu kién hay duoc &p dung nhat 12 GPL: GNU General Public License
(http://mww.fsf.org/licenses/gpl.html) cia to chirc Free Software Foundation.

GPL ¢6 2 dic diém phan biét, do la:

- Tac gia gbc gitr ban quyen vé phan mém nhung cho phép nguoi ding rat nhiéu quyén
khac, trong d6 co quyén tim hiéu, phét trién, cong b cling nhu quyén khai thac thwong mai san
pham.

- Tac gia sir dung luat ban quyén dé bao dam céc quyén d6 khong bao gid bi vi pham dbi
Vai tat ca moi nguoi, trén moi phan meém co sir dung ma nguon cua minh.

Pic biét diém tha hai thuong duoc goi 1a hiéu tng virus (viral effect) vi n6 bién tat ca
cac phan mém c6 dung ma ngudn GPL ciing bién thanh phan mém GPL. Trén thuc té diéu nay
c6 ¥ nghia: bat ky tac gia nao sir dung du chi mot phan rat nho ma ngudn GPL trong chuong
trinh ctia minh ciing phai cdng bd chuong trinh d6 dudi diéu kién GPL. Piéu kién nay quy
dinh: moi phan mém GPL déu phai cong b6 ma ngudn cua minh rong réi cong khai va phai tao
diéu kién cho moi ngudi truy cap dugc ma nguon ay (vi du qua web hodc qua viéc ban CD gia
ré); gitr nguyén moi dong cha thlch vé ngudn géc tac gia, ban quyén caa ho ciing nhu diéu kién
dugc ap dung ddi voi phan mém (trong mot tép tin ¢ tén LICENSE); cdm viéc ban ma nguon
nhung cho phép kinh doanh chwong trinh duoc tao ra tir ma nguén ay hoic la cac dich vu hd trg
lién quan.

3.2. HE PIEU HANH
3.2.1. Khai ni¢m hé diéu hanh

Hé diéu hanh (Operating system) 1a hé thong céac chuong trinh may tinh diéu khién, quan
ly, phan phdi viéc str dung tai nguyén cua may tinh va giao tiép voi nguoi sir dung. Nhu vay, hé
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diéu hanh 1a hé théng ding giita con ngudi va may tinh, gitip con nguoi thuc hién cong viéc xir
Iy cua ho (thong qua chuong trinh tng dung) mot cach hiéu qua. Hoat dong cia may tinh khdng
thé tach roi khoi hé diéu hanh. Hé diéu hanh c6 cac chirc nang chinh sau:

- Quan Iy va diéu phéi céc thiét bj cia may dé phuc vu cho cong viéc xir 1y. Hinh 3.4 minh hoa
cach thirc nguoi dung tién hanh in mot van ban dudi su diéu khién caa hé dieu hanh.

2. Phin mém van ban
truyén tin hiéu cho hé
diéu hanh l1a tai liéu
nay can dugc chuyén

. t6i may in I
(. >| B o
_ 4. Thiét bi diéu khién
_ g may in diéu khién

1. Ngudi ding thuc hign i viéc in tai liéu
énh in tr mot Gng dung = '
(Vi du: tr mot phan 3. HPH gui ti ligu toi
mém soan thao van ban) thiét bi didu khién may

in

Hinh 3.4. Tién trinh in mdt vin ban tir may tinh

- Quan ly théng tin bo nhd ngoai: Cac thdng tin & bo nhé ngoai dugc to chic thanh céc
don vi luu trr goi 1a file (tép tin). Phan hé thuc hién chirc nang quan ly thong tin bd nhé ngoai
goi la phan h¢ quan Iy file (file management system). Cac tng dung nhu tim file, khai thac thong
tin trén file, luu trit file vao bo nhé ngoai... déu phai thong qua hé quan ly file. Chie néng nay
giai phong cac chuong trinh tng dung ra khoi mot cong viéc rat phac tap va ti mi.

- Quan ly cc tién trinh (process management). V& co ban, mdi tién trinh 12 mot chuong
trinh dang thyc hi¢n trén mdy tinh. Ngoai cdc chuong trinh cua nguoi ding con cd cac tién trinh
hé thong nhu quan |y thong tin giao tiép véi céc thiét bi ngoai vi, diéu phol tai nguyén... Thuc
chat quan Iy tién trinh 1a 1ap lich thyc hién cac tién trinh phl hop véi yéu cau tai nguyén cia moi
tién trinh.

- Cung cip moi truong giao tiép v4i ngudi st dung va cung cap cac tién ich co ban. Mdi
hé d1eu hanh thudng cung cap mot ngdn ngit giao tiép véi nguol su dung. Trudc day, ngdn ngir
giao tiép thuong la cac lénh ma nguoi St (dung phai go truc tiép tir ban phim. Ngay nay, cac hé
diéu hanh thuong cung cAp moi truong dd hoa dé nguoi ding giao tiép voi may, theo d6 nguoi
dung str dung chudt dé chi ra cac cdng viéc thé hién qua cac biéu twong chir khéng phai gé cac
Iénh.

Hé Qiéu hanh phai dugc khoi dong ngay trude khi may tinh lam viéc véi cac chuong trinh
khac. Hé dieu hanh phai luon thuong tryc cho téi khi may ngung hoat dong.

3.2.2. Lich sir phat trién va phan loai hé diéu hanh
a) Thé hé 1 (1945 — 1955)

Vao khoang gitra thap nién 1940, Howard Aiken ¢ Havard va John von Neumann &
Prlnceton da thanh cong trong viéc xay dung may tinh dung dng chan khong. Nhitng may nay
rat 1on véi hon 10.000 6ng chan khong nhung chdm hon nhiéu so véi may ré nhat ngay nay.

Moi may dugc mot nhém thuc hién tat ca tur thiét ké, xay dung lap trinh, thao tac dén
quan ly. Lap trinh bang ngbn ngir may, thuong la bang cach dung bang diéu khién dé thuc hién
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cac chirc niang co ban. Ngdn ngit lap trinh chua duoc biét dén va hé didu hanh ciing chua
nghe den.

Vao dau thap nién 1950, phiéu duc 16 ra doi va 6 thé viét chuong trinh trén phicu thay
cho dung bang dieu khién. Khong c6 su phan biét gitta chuong trinh cua nguoi st dung va
chuong trinh diéu khién.

b) Thé hé 2 (1955 — 1965)

Su ra doi cua thiét bj ban dan vao giira thap nién 1950 lam thay ddi bic tranh tong thé.
May tinh tr& nén du tin cay hon, nd duoc san xuét va cung cp cho cac khach hang. Lan dau tién
c6 su phan chia rd rang giira nguoi thiét ké, nguoi xay dung, nguoi van hanh, nguoi l4p trinh va
ngudi bao tri.

Dé thyc hién mot cong viéc (Mot chuong trinh hay mét tap hop cac chuong trinh), 1ap
trinh vién trudc het viét chuong trinh trén giay (bang hop ngit hay FORTRAN) sau d6 duc 15
trén phiéu va cudi cing dua phiéu vao may. Sau khi thuc hién xong né sé& xuat két qua ra may in.

Hé théng xu ly theo 10 ra doi, né luu céc yéu cau can thuc hi¢n 1én bang tir va h¢ thdng
s€ doc va thi hanh lan luot. Sau do, no s€ ghi két qua 1én bang tir xuat va cudi cung ngudi Str
dung s€ dem bang tir xuat di in.

Hé théng xix Iy theo 16 hoat dong dudi su diéu khién ctia mot chuong trinh dac biét 1a tién
than cua hé diéu hanh sau nay. Ngbén ngt lap trinh sir dung trong giai doan nay chua yeu la
FORTRAN va hop ngi.

¢) Thé hé 3 (1965 — 1980)

Trong giai doan nay, may tinh dugc sir dung rong rai trong khoa hoc ciing nhu trong
thuong mai. May 1BM 360 la may tinh dau tién sir dung mach tich hop, tir d6 kich thudc va gia
ca caa cac hé thdng may giam dang ké va may tinh cang phé bién hon. Cac thiét bi ngoai vi danh
cho may tinh xuat hién ngay cang nhiéu va thao tac diéu khién bt dau phuc tap.

~ Hédiéu hanh ra doi nhdm diéu phi, kiém soat hoat dong va giai quyét cac yéu cau tranh
chap thiét bi. Chuong trinh hé diéu hanh dai ca triéu dong hop ngir va do hang ngan lap trinh
vién thuc hién.

Mot cai tién quan trong cua thé hé may tinh thir 3 12 ché dé da chwong trinh (multi-
program). Trong thé hé may tinh thi 2, khi mot chuwong trinh dang str dung thiét bi xuat nhap di
lieu thi CPU phai chd cdng viéc xuat nhap do két thic méi tiép tuc cong viéc xir ly. Ché do da
chuong trinh nham song song hoa cac thiét bi ngoai vi dé tan dung thoi gian CPU. Trong ché d6
nay, nhiéu chuong trinh cting duoc nap vao trong bd nhé. Trong khi chuong trinh nay st dung
CPU thi chwong trinh thir hai ¢6 thé doc dir liéu tir dia, con chuong trinh thir ba c6 thé sir dung
may in... Vai trd cua hé diéu hanh trong ché do xir Iy da chuong trinh 1a didu phdi céc tai nguyén
ctia hé thong mot cach hop ly phuc vu cho cac chuong trinh dé giam thoi gian “chét” cua céac
thiét bi. Viéc phan phéi bo nhé cho cac chuong trinh cung dugc nap vao bo nhé cling la mét viéc
diéu phéi “tai nguyén”.

Trong cac hé diéu hanh da chuong trinh, cac chuong trinh dugc xt ly c6 mét tha ty vu
tién nao do, thong thuong 14 thi tu chuong trinh dugc nap vao may. Mot s hé diéu hanh tu dong
xép cac chuong trinh c6 du bao thoi gian chay it 1én trude dé giam thoi gian cho doi tong thé.
Nhu vay, cic chuong trinh khong bat budc phai cing tién trién, diéu d6 dan dén tinh trang cé cac
chuong trinh hau nhu khong dugc phuc vu cho dén khi mot sb chuong trinh c6 d§ uu tién cao
hon da thuc hién xong. Trong nhiéu trudng hop, ché do nay to ra kha bt tién.
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Mot phat minh quan trong khac lan dau tién dugc dua vao trong hé diéu hanh cua cac
may tinh thé hé thir 3 1a co ché phan chia thoi gian (time sharing). Ché o nay thuong ap dung
véi cac may tinh ¢ nhiéu nguoi st dung théng qua cac tram cuoi. Mai tram cudi thuong c6 mot
man hinh va mot ban phim, nguoi st dung giao tiép tryuc tiép voi may tinh qua hé diéu hanh. Téc
do 1am viéc cia mdi ngudi deu rat cham s0 v&i kha nang cua may. Trong ché do phan chia thoi
gian, hé diéu hanh lan luot cAp CPU cho mdi ngudi sir dung mot khoang thai gian nhat dinh.

Hé diéu hanh phan chia thoi gian 1a mot kiéu phét trién cao hon cua hé diéu hanh da
chuong trinh. Diém mai 14 viéc xir Iy cac chuong trinh 1 ludn phién chir khong doi xir Iy xong
chuong trinh nady méi chuyén dén chuong trinh khac. Tinh ning nay giup cho nhiéu nhiém vu cé
thé thuc thi duoc tai cing mét thoi diém. Chinh vi 1y do nady ma hé diéu hanh c¢6 co ché phan
chia thoi gian con gon 12 hé diéu hanh da nhiém (multi-task).

Bén canh dé, c6 mot s6 phién ban caa hé diéu hanh con cho phép nhiéu nguoi dong thoi
sir dung hé thdng, nguoi ta goi do 1a cac hé diéu hanh nhiéu nguwoi sir dung. Trong ché do nay,
khi nhiéu nguoi cing ding mot phan mém thi may tinh phai nap phan mém d6 vao may tinh
nhiéu ban chay dong thoi, mdi ban chi phuc vu mot ngudi ding vi néu khong thi ngudi nay dong
ing dung ma hoan toan khdng biét ngudi kia van dang ding no.

Trong thoi ky cac thé hé may tinh thé hé 3 nguoi ta cling dua vao hé didu hanh mot ché
d6 van hanh goi 1a b nhé do. Bé may tinh co thé chay dugc cac chuong trinh c6 kich thuéc 16n
hon bd nhé trong, ngudi ta té chic mot co ché phan trang. Mdi trang bo nhé déu co d6 dai nhu
nhau, mot chuong trinh khi 1am viéc dugc hé diéu hanh cap cho mét sé trang trong bo nhé. Nhu
vay, chi mot phan chuong trinh dang chay c6 mat trong bo nhd trong, phan con lai ciia chuong
trinh van nam ¢ dia tir. Khi nao can sir dung dén cac lénh dang nim ¢ dia thi hé diéu hanh t6
chac hoan chuyén phan dang nam trong bo nh¢ trong 1én dia va nap phan chuong trinh can thiét
tur dia vao cac trang danh cho chuong trinh.

d) Thé hé 4 (1980 - nay)

Phu hop véi hai khuynh huéng x@y dung cdc may tinh nho - may tinh ca nhan va xay
dung cac may tinh Ion thi hé diéu hanh ciing duoc phat trién theo hai khuynh hudng khac nhau.

Vé6i may vi tinh, hé diéu hanh c6 nhimg huéng phat trién wu tién mai, d6 1a tinh ning
than thién vi dbi twong st dung thuong 1a nhimg ngudi khdng chuyén nghiép. Mot s hé diéu
hanh ndi tiéng trong thoi ky nay 1a DOS, WINDOWS trén céc dong may PC, MAC OS trén céc
dong may Macintosh.

Dbi véi cac dong may tinh 16n nhu mini va mainframe thi hé diéu hanh chu dao van la
UNIX, duoc ké thira tir MULTICS. UNIX dugc thiét ké la mot hé diéu hanh da nhiém va nhiéu
ngudi ding véi co ché phan chia thoi gian. Do quan niém c6 nhiéu ngudi ding nén nd c6 co ché
kiém soat tham quyén nghiém ngat dé ¢am bao an toan cho mdi chuong trinh cung chay trén
may tinh.

Hé thong tép tin cua UNIX ciing dugc phan Cap theo méot cay thu muc ¢ cac thugc tinh
dé kiém soat tham quyén: quyén doc, quyén stra, quyén thyuc hién cho ban than nguoi tao ra tép
tin, nhdm nguoi str dung va cho nhitng nguoi khac. UNIX cung cp nhiéu tién ich dudi dang cac
lénh, bao gom cac lénh thao tac vai tép tin va thu muc, cac phuong tién dé loc, cac phuong tién
dé lap trinh, cac hé soan thao vin ban, cac Iénh dé quan tri hé théng.

Ngay nay hau hét cac méy tinh Ion déu sir dung UNIX, SOLARIS, SUN, AIX cua IBM,
alpha UNIX cua DEC, HP Unix cua Hewlette Parkard deu la cac phién ban khac nhau cua hé
dieu hanh UNIX. UNIX ciing dugc dung trén cac may tinh c4 nhan nhu cac phién ban SOLARIS
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trén PC, SCO UNIX va gan day 1a LINUX, mét hé diéu hanh ngudn m, tao diéu kién dé nhiing
ngudi quan tam cd the cung tham gia va phat trien UNIX. Ngoai giao di¢n truyen thong cua
UNIX, nguoi ta cling sir dung mét giao dién do hoa la X-WINDOWS.

Do khuon kho ciia mot gido trinh tin hoc dai cuong, & day chung t6i khdng gii thiéu
thém veé cac h¢ dicu hanh khéac nhu hé dieu hanh song song, hay trong méi trudng mang may
tinh nhu hé diéeu hanh mang, hé dieu hanh phéan tan.

3.2.3. Mot s6 hé diéu hanh dién hinh
a) Hé diéu hanh cho may tinh
H¢ diéu hanh MS-DOS

Hé diéu hanh hudéng dia MS-DOS (Microsoft Disk Operating System) la h¢ diéu hanh
cua hdng phan mém Microsoft. Pay 1a mot hé didu hanh c6 giao dién dong lénh (command-line
interface) duoc thiét ké cho cac may tinh c& nhan (PC - Personal Computer). MS-DOS d tirng
rat phé bién trong suét thap nién 1980 va dau thap nién 1990, cho dén khi Windows 95 ra doi.

Phién ban DOS dau tién ra doi vao thang 8 ndm 1981, véi tén chinh thuc 1a PC DOS 1.0.
Tén goi MS-DOS chi dugc bict den ke tir thang 5 ndm 1982 (MS-DOS 1.25). Sau d6, Microsoft
lan lugt cho ra doi c&c phién ban tiep theo cia MS-DOS song song cung véi PC-DOS.

MS-DOS 5.0 ra doi vao thang 6 nam 1991 bao gom nhiéu tinh niang méi nhu quan ly bo
nh¢ (MEMMAKER.EXE), trinh soan thao van ban (MS-DOS Editor), ngbn ngtr lap
trinh QBASIC da tré nén phd bién mot thoi trude khi MS-DOS 6.22 ra doi vao thang 6 nim
1994. MS-DOS 6.22 ciing 1a phién ban DOS cubi cing dugc chay nhu mot hé diéu hanh doc 1ap.
Sau khi Windows 95 ra doi vao nam 1995, cac phién ban MS-DOS tiép theo déu dugc phat hanh
di kém voi Windows, chang han nhu MS-DOS 7.0 (8/1995) la nén dé cho Windows 95 khoi
dong va MS-DOS 8.0 di kém véi Windows ME. Day ciing 14 phién ban cudi cling caa hé diéu
hanh nay.

T : ol
omnand: BCDEFGIMPRSTUW- Command options 4

Hinh 3.5. Giao di¢n lam vigc ciia hé diéu hanh MS-DOS

~ MS-DOS la h¢ diéu hanh don nhiém. Tai mdi thoi diém chi thuc hign mét thao tac duy
nhat. N6i mot cach khac, MS-DOS chi cho phép chay mét ung dung duy nhat tai méi thoi diem.
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Diéu nay khéc han véi Windows, von 1a mot hé diéu hanh da nhiém - ngudi dung cé thé thi hanh
nhiéu ung dung cting mot IGc. Mic du vay, vé sau ngudi ta di thiét k& mot sé tng dung chay
thuong trd cho MS-DOS. Céc tng dung nay c6 thé chay trén nén caa cac ung dung khéc, khién
ngudi sir dung co thé thuc hién nhiéu thao tac cung ldc. O Viét Nam, phdn mém chay thuong trd
trén MS-DOS rat phé bién Ia chuong trinh hd tro gd tiéng Viét, VietRes.

Mot s6 moi trudng 1am viée da nhiém nhu Deskmate hay Desqview da duoc thiét ké dé
chay trén DOS. Nhiing phién ban Windows dau tién ciing déu phai khoi dong tur dau nhic DOS.
Tuy nhién, ngay nay, MS-DOS di tré nén it phd bién hon. N6 chi ¢on ton tai trong cac phién ban
Windows sau ndy (2000, XP) dudi dang mét tng dung cho phép ngudi dung kich hoat ché
d6 dong 1énh va thuong chi duge dung dé thuc hién nhitng tac vu lién quan mat thiét dén hé
thdng ma giao dién do hoa ciia Windows khong lam dugc.

H¢ diéu hanh Microsoft Windows

Microsoft Windows la tén cua cac dong phan mém hé diéu hanh doc quyén caa hing
Microsoft. Lan dau tién Microsoft gigi thiéu mot moi trudng diéu hanh mang tén Windows (Cira
$6) 1a vao thang 11 nam 1985 véi nhitng tinh nang thém vao Hé diéu hanh MS-DOS giao dién d6
hoa - dang dwoc sy quan tdm cao vao thoi diém do, dong thoi dé canh tranh véi hangApple
Computer.

Windows khai dau dugc phét trién cho nhitng may tinh tuong thich véi IBM (dya vao
kién triic x86 cua Intel) va ngay nay hau hét moi phién ban caa Windows déu dugc tao ra cho
kién trdc nay (tuy nhién Windows NT da duoc viét nhu 1a mot hé théng xuyén cau tric cho b
xtr ly Intel va MIPS) va sau niy da xuét hién trén cac ciu tric PowerPC va DEC Alpha. Su ph
bién ciia Windows da khién bo xur ly caa Intel tré nén pho bién hon va nguoc lai.

Hinh 3.6. Giao di¢n ciia hé diéu hanh Windows

Tir 6 dén nay, Microsoft Windows dan dan chiém wu thé trong thj trudng may tinh cé
nhan trén toan thé gidi, hién nay n6 duoc cai dat trén khoang 80% so6 lugng may tinh trén the
gidi. Hé diéu hanh Windows duoc dat tén xuat phat tir cac khu vuc lam viéc hinh chix nhat xuat
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hién trén man hinh may tinh. Mdi ctra s6 1am viéc c6 thé hién thi mot tai lieu hoic chwong trinh
khéc nhau, cung cap mét mé hinh truc quan thé hién kha nang da nhiém caa hé diéu hanh (hinh
3.6).

H¢ diéu hanh MAC OS

Mac OS la tén viét tit cua hé diéu hanh Macintosh va né 1a hé diéu hanh duoc thiét ké
riéng cho dong may tinh Macintosh cua hang Apple Computer. Mic di hé didu hanh Mac da
dugc phéat trién vai nam trude khi Windows ra doi, ca hai hé diéu hanh déu c6 nhiéu khu vyc lam
viéc hinh chit nhat dé phan &nh kha niang xir 1y da nhiém. Ca Windows va Mac OS déu cung cap
cac dich vu mang co ban. Tinh ning doc ddo cua may tinh dé ban Mac la chiing bao gém cac
biéu tuong cua Apple, Dock va mét thanh trinh don tng dung ¢ dinh & phia trén cing ciia man
hinh. Hinh 3.7 minh hoa mét s tinh ning co ban cia hé diéu hanh dung cho méy tinh dé ban
Mac.
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Hinh 3.7. Giao dién lam viéc cia hé diéu hanh Mac OS

Mac OS la mot hé diéu hanh c6 nhiéu nét twong dong vaoi Microsoft Windows. Tuy
nhién, nd c6 mot sé diém vuot troi so voi hé didu hanh Windows nhu: doc 1ap vé do phan giai,
c6 phan mém nghe nhin Quick Time, c6 hé thong sao luu dit liéu Time Machine, tién ich tim
kiém dir lidu trong may tinh ciing hon 200 tién ich méi. La mét trong nhing hé diéu hanh mang
tinh cach mang va bao mat cao nhat tir trude dén nay, khdng can phan mém bao vé riéng, it bi
virus tan cong trong khi d6 Windows thi bi hang loat 16i bao mat nguy hiém.

Nhuoc diém 16n nhit ciia Mac OS 1a doi hoi su twong dong ca vé phan ciing va cac phan
mém tng dung. Trong nhitng nim 90, Apple da tirng cho phép cac hing san xuat khéc trong lién
minh PowerPC st dung hé diéu hanh Mac OS, nhung viéc nay da cham dut vao khoang nim
1998 va Mac OS tr vé ma nguon dong.

Viée cai dat Mac OS X Ién cac may tinh khong do Apple sin xuét bét dau duoc chi y vao
khodng ndm 2005, khi Apple chuyén sang dung b xtr ly Intel cho may tinh cua ho va Mac OS X
bat dau boc 16 nhirng wu diém so véi Windows. Hién nay, dé lam viéc nay c6 2 cach, mét la cai
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Mac OS X vao may ao trén nén Windows (sir dung mot vai phan mém may ao nhu VMWare,
VirtualBox), hai la cai song song (dual-boot) v&i Windows. Ca 2 cach déu khong thé dung dia
cai dat gbc Mac OS X do Apple san xuit, ma phai ding c4c phién ban da duoc tly chinh boi
cong ddng OSX86 dé cho twong thich véi cac may khong thuoc Apple (co thé ké dén nhu
Leodall, iPC, Hazard, Kalyway, JaS...) hoic tu thém céc driver vao dia cai dat goc dé viéc cai dat
va sir dung dién ra suon sé.

H¢ d@iéu hanh UNIX va LINUX

9 Hé diéu hanh UNIX da duoc phét trién trong nam 1969 tai AT&T Bell Labs. Uu diém
noi bat cua UNIX la d¢ tin c@y cao trong mdi truong da nguoi dung, nhiéu phién ban cia UNIX
dugc cai dat trén cac hé thong may tinh 16n (mainframes) va may vi tinh (microcomputers).

Phién ban Linux dau tién do Linus Torvalds viét vao nim 1991, ldc 6ng con 1a mét sinh
vién cua DPai hoc Helsinki tai Phan Lan. Ong lam viéc mot cach hing say trong vong 3 nam lién
tuc va cho ra doi phién ban Linux 1.0 vao ndm 1994. B$ phan chu yéu nay duoc phat trién va
tung ra trén thi truong dudi ban quyén GNU General Public License. Do dé ma bat ct ai ciing cd
thé tai va xem ma ngudn cia Linux.

Linux duoc lay cam hang va dua trén mot dan xuat UNIX goi 1a Minix, dugc tao ra bai
Andrew Tanenbaum. Linux thuong dugc st dung nhu mét hé dieu hanh cho cac may chu, né
khdng pho bién cho cdc ung dung may tinh d€ ban nhu Windows hay Mac OS.

Linux 1a kha doc déo vi n6 duoc phan phéi cling véi ma ngudn cia minh theo cac diéu
khoan cua ma nguon mé GPL (General Public License), cho phép tat ca moi ngudi tu stra d6i dé
tao ra cac ban sao cho riéng minh, cho nhitng ngudi khac hoac véi muc dich thuong mai. Chinh
sach cip phép nay da khuyén khich cac 1ap trinh vién phat trién céc tién ich, phan mém va cai
tién Linux. Linux duoc phan phdi chu yéu trén web.

Linux chia sé mot s6 tinh nang k¥ thuat vgi UNIX, chang han nhu kha ning da nhiém va
da nguoi dung, an toan va dang tin cay. HE diéu hanh Android, Symbian va Chromium cho céc
thict bi cam tay duoc xay dung dua trén nén Linux.

Tuy nhién, Linux khong c6 dwoc giao di¢n than thién doi véi nguoi dung nhur céc hé diéu
hanh Windows va Mac. Cac hé thong phan mém chay trén nén Linux cling con han ché va chu
yéu hudng téi doi tuong khach hang la cac doanh nghiép hoac cac k¥ thuat vién.

Mot phién ban cua Linux c6 thé duoc tai vé bao gom cac hat nhan Linux, c4c tién ich,
giao dién do hoa, cac ung dung va cach thace cai dat. Mot so6 phién ban cia Linux twong doi than
thién véi nguoi dung la Fedora, Mandriva, openSUSE va Ubuntu (Hinh 3.8).
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Hinh 3.8. Giao dién d6 hoa ciia phién ban Ubuntu
b) H¢ dieu hanh cho thiét b di déng

C6 6 loai hé diéu hanh théng tri cac thiét bi cam tay, d6 1a: i0S, Symbian, BlackBerry
OS, Android OS, Windows Phone 7 va HP webOS (nhu trong hinh 3.9)
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Android OS Windows Phone 7 HP webOS
Hinh 3.9. S&u loai hé diéu hanh dién hinh cho céc thiét bi cam tay

I0S la h¢ diéu hanh trén céc thiét bj di dong cia Apple, ban dau h¢ diéu hanh nay chi
dugc phat trién dé chay trén iPhone, nhung sau d6 n6 da dugc mo rong dé chay trén cac thiét bi
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cua Apple nhu iPod touch, iPad va Apple TV. Ngay 31/5/2011, App Store cua Apple chaa
khoang 500.000 &ng dung iOS va duogc tai vé& tong cong khoang 15 ty lan. Trong quy 4 nim
2010, c6 khoang 26% dién thoai thdng minh chay hé diéu hanh iOS, sau hé diéu hanh Android
ciia Google va Symbian cua Nokia, giao dién nguoi ding cua iOS dua trén co so thao tac bing
tay. Nguoi dung c6 thé twong tac voi hé diéu hanh nay théng qua rat nhiéu dong tac bang tay trén
man hinh cam tng caa cac thiét bi caa Apple.

Symbian 1a hé diéu hanh duoc viét va sir dung cho mét sé dién thoai di dong. Symbian
duoc str dung nhiéu nhat bai cac dién thoai cao cap cua Nokia. Hing nay d rat thanh cong voi
hé diéu hanh nay va c6 thoi da gitip Symbian tré thanh hé diéu hanh danh cho thiét bi di dong
phd bién nhét thé gidi. Tuy nhién ké tir thang 9/2012, Symbian da di vao giai doan thodi trao do
khong canh tranh ndi véi cac hé didu hanh méi tan tién hon nhu iOS, Android... S5 ngudi ding
cang ngay cang it khién thi phan Symbian thu hep va tro nén khiém ton so véi cac nén tang khac.
Dén ngay 25/1/2013, tap doan Nokia da chinh thtc khai tir nén tang Symbian, thiét bi cudi cung
chay Symbian la Nokia 808 pureview.

BlackBerry OS la nén tang phan mém tu hitu do Research In Motion phét trién cho dong
san pham cam tay BlackBerry. BlackBerry OS cung cap kha ning da nhiém va duoc thiét ké cho
c4c thiét bi str dung phwong phap nhap dic biét, thuong la trackball hoic man hinh cam tng. Hé
diéu hanh dugc hd trg MIDP 1.0 va WAP 1.2. Céc phién ban trude dé cho phép dong bo hoa
khong day thu dién tr va lich vai Microsoft Exchange Server va vai ca Lotus Domino. Phién ban
OS 4 hién tai hd tro MIDP 2.0, c¢6 kha ning kich hoat khong day hoan toan va dong bo thu dién
tir, lich, cong viéc, ghi chG va danh ba voi Exchange va kha ning ho trg Novell
GroupWise, Lotus Notes khi két hop véi BlackBerry Enterprise Server.

Céc ban cap nhat cho BlackBerry OS c6 thé c6 néu nha mang cung cip théng qua dich vu
BlackBerry OTASL.

Android 12 mot hé diéu hanh dua trén nén tang Linux duoc thiét ké danh cho cac thiét bi
di dong c¢6 man hinh cam @ng nhu dién thoai théng minh va may tinh bang. Ban dau, Android
duoc phat trién boi Tong cong ty Android, véi su hd tro tai chinh tir Google va sau nay duoc
chinh Google mua lai vao nam 2005.

Android c6 ma nguon ma va Google phat hanh ma nguon theo Giay phép Apache. Chinh
m& ngudn maé cling voi mot gidy phép khong cé nhiéu rang budc da cho phép cac nha phat trién
thiét bi, mang di dong va cac 1ap trinh vién nhiét huyét dugc diéu chinh va phan phdi Android
mot cach tu do. Ngoai ra, Android con c6 mot cong dong lap trinh vién dong dao chuyén viét cac
ing dung dé mo rong chic ning cua thiét bi, bang mot loai ngdn ngit 1ap trinh Java c6 sira doi.

Nhiing yéu té nay da gitip Android tré thanh nén tang dién thoai thong minh phé bién
nhat thé gioi. Mic du duoc thiét ké dé chay trén dién thoai va may tinh bang, Android di xuét
hién trén TV, may choi game va cac thiét bi dién tir khac. Ban chat mo ciia Android ciing khich
16 mot doi ngii dong dao 1ap trinh vién va nhitng nguoi dam mé sir dung ma ngudn mo dé tao ra
nhiing du &n do cong ddng quan ly. Nhiing du an nay bd sung céac tinh ning cao cip cho nhiing
ngudi dung thich tim toi hodc dwa Android vao cac thiét bi ban dau chay hé diéu hanh khac.

Windows Phone 7 la thé hé ké tiép cua dong dién thoai chay hé diéu hanh Microsoft
Windows Mobile. Windows Phone 7 duoc phét trién dua trén phan 18i 1a Windows CE 7 gidng
Zune HD, trong khi cac phién ban trudc lai dya trén Windows CE 5.

Nhu d4 néi & trén, Windows Phone 7 hoan toan khac Windows Mobile, khac ca vé phan
ctng 13n phan mém: Giao dién st dung dang 1t md hoan toan mai la, chl trong tinh ning nhap
liéu bang ngdn tay, két hop va mé rong day du véi cac thanh phan cua Zune va Xbox, doi hoi
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cau hinh phan cang rat khit khe ddi véi cac ddi tac san xuat. Ngoai ra, Windows Phone 7 hd tro
ca Outlook va Office.

HP WebOS 1a mét hé diéu hanh di dong dwa trén hat nhan Linux, ban ddu duoc phat trién
boi Palm, ma sau nay dwoc mua lai boi Hewlett-Packard. N6i theo mot cach d& hiéu nhét,
WebOS 1a mét hé diéu hanh ao chay trong trinh duyét Web. Bén nay, LG Electronics dd mua lai
hé diéu hanh nay nham phat trién dong tivi thdng minh cua hdng. Néu nhu déi voi Android hay
i0S, nguoi dung chi ¢d thé chay dwoc mot tng dung trén man hinh, viéc chuyén qua chuyén lai
giita cac ung dung phai théng qua mot danh sach cac ung dung dang chay dwoc goi 1én bang mot
thao tac nao d6 thi & WebOS cac tng dung dang chay duoc quan 1y dudi dang cac cira s6. Hoic
hé théng hién thi thdng béo tir email, tin nhin va thdng béo tir cac tng dung ciia WebOS ciing
dugc danh gia tot hon han so véi cac hé diéu hanh khac nhu iOS hay Windows Phone.

3.2.4. Quan ly dir liéu trén by nhé ngoai

Dit liéu trén bo nhé ngoai ma Windows néi riéng va cac hé diéu hanh néi chung quan ly
la tép va thu muc.
a) Khai niém tép tin

Tép, hay tép tin (file) la mot tap hop céc thong tin c6 lién quan dén nhau do nguoi ding
tao ra trong may tinh hoac cac thict bi so héa khac (anh, video), dugc luu trir trong may. Cac
thdng tin nay la cac gia tri s6, mot hay nhieu chuoi ky tu, ky hi¢u giong hodc khac nhau. Tép tin
dugc dat tén va luu trlr trong cac thiét bi Iuu trlit khac nhau nhu dia cung, dia CD, USB...

Tén tép tin gom hai phan, phan tén chinh va phan mo rong, duoc cach nhau bang dau
cham (.). Phan tén chinh thong thuong do ngudi dung dat, con phan M& rong thudong duoc quy
dinh boi phan mém tao ra tép, ban dau phan tén chinh chi bao gdm tam ky tu va phan mé rong tir
mot dén ba ky ty, hién nay tén tép c6 do dai tdy y tiy thudc vao hé théng tép tin va hé diéu hanh,
trong mét sé trudng hop c6 thé dit tén co dau tiéng Viét.

Mot tép tin ludn ludn két thic bang 1 ky tu dac biét (hay dau két thic) c6 ma ASCII 1a
255 ¢ hé thap phéan. Ky tu nay thuong duoc Ky hiéu Ia EOF (tu chir End Of File).

Mot tép tin c6 thé khdng chira mot thong tin nao ngoai trir tén va dau két thdc. Tuy nhién,
dieu nay khong hé mau thuan véi dinh nghia vi ban than tén cua tép tin cling da chtra thong tin.
Nhirng tép tin nay goi la tép tin rong hay tép tin trong.

Do dai (kich thudc) caa tép tin c6 thé chi phu thudc vao kha ning ciia may tinh, kha ning
cua h¢ dieu hanh cling nhu vao phan mem ng dung dung né, don vi nho nhat dung dé do d6 dai
cua tép tin 1a byte, @ dai cua tép tin khéng bao gom do dai cua tén tép tin va dau ket thac.

b) Khai niém thu muc

Pé ¢ thé t6 chuc quan ly tdt tép tin trén dia ngudi ta luu cac tép tin thanh tirng nhém va
luu trong tirng chd riéng goi 1a thu muc. NGi cach khac, thu muc 14 mot dang tép tin dac biét co
cong dung nhu 13 mét ngin chira, dwoc dung trong viéc quan ly va sap xép cac tép tin. Thu muc
c6 thé chira cac tép tin va cac thu muc con bén trong, cac thu muc con ndy ciing c6 thé chua
thém céc tép tin va cac thu muc con khac nira... tao thanh mét cdy thir muc trén dia. CO thé tao
nhiéu thu muc dung dé chtra cac tép tin khac nhau gitp phan loai chung dé thuan tién trong viéc
tim kiém, st dung.

Thu muc géc 13 thu muc do dinh dang dia tao ra va chiing ta khong thé xo6a dugc, mdi dia
chi cé mot thu muc goc, tur day ngudi st dung ¢ thé tao ra cac thu muc con, thu muc hién hanh
la thu muc ma ngudi stir dung dang thao tac.
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Ciing gidéng nhu tép tin, thu muc c6 thé dugc dat tén tiy y nhung khong can phai co phan
Mo rong, d6 dai cua tén cling tuy thugc vao hé thdng tép tin va hé diéu hanh, trong mot s6 trudng
hop ¢6 thé dat tén ¢ dau tleng Viét. Ban than thu muc chiém mét dung luong khong dang ké
trén thiét bi luu trit, nhung néu ¢ chira cac tép tin bén trong thi nd s& c6 dung lwong bing tong
dung luong tat ca cac tép tin cong don lai.

CAU HOI VA BAI TAP
1. Khéi niém phan mém?

2. C6 may loai phan mém? Pic diém co ban dé phan loai phan mém tng dung va phan
mém h¢ thong la gi?

3. Ké tén mot sb loai phan mém nhing dién hinh.

4. Ké tén mot sb loai phan mém tién ich dién hinh.

5. Phan mém ngudn ma 1 gi? Hay néu nhitng diém wu viét cua phan mém ngudn mo.
6. Trinh bay khai niém va chuc ning cta hé diéu hanh?

7. He diéu hanh da phat trién qua may thé hé¢? Thé h¢ nao bat dau xuat hign hé diéu hanh
da nhiém? Uu diém cua hé diéu hanh da nhiém la gi?

8. Trinh bay khai niém tép va thu muc. Néu cac nguyén tic dit tén cho tép va thu muc.
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Chuong 4
MANG MAY TINH VA INTERNET

Chirong ndy gidi thiéu so lwot vé mang may tinh, cac thanh phan co ban cia mang may
tinh, cach két ngi mang va cach phan logi mang may tinh. Tir @6 gilp sinh vién cé kién thitc tong
quan vé mang may tinh, dong thoi sinh vién con dwoc trang bi céc kién thirc vé mang Internet,
lich sur va cac dich vu co ban cua Internet.

4.1. MANG MAY TINH

Ngay nay, nhu cau sir dung may tinh khong ngimg dugc ting 1én vé ca sé luong va tng
dung, dic biét 1a sy phat trién hé théng mang may tinh, két néi cac may tinh lai véi nhau théng
qua moi trudng truyén tin dé cuing nhau chia sé tai nguyén trén mang gép phan 1am ting hiéu qua
ctia cac ung dung trong tat ca cac linh vuc khoa hoc ky thuat, kinh té, quan sy, van hoa. Su két
hop cia may tinh véi hé théng truyén théng (communication), dic biét 1a vién thong
(telecommunication) d3 tao ra mot sy chuyén bién cé tinh cach mang trong van dé t chic khai
thac va st dung céac hé thbng may tinh. Tir d6 da hinh thanh cac méi truong trao d6i thong tin tap
trung, phan tan, cho phép ddng thoi nhiéu ngudi cing trao ddi thdng tin véi nhau mot cach
nhanh chong va hiéu qua tir nhiing vi tri dia ly khac nhau. Céc hé thong nhu thé duoc goi la
mang may tinh (computer network). Nhu vay, mgng may tinh 1a mét tap hop gém nhiéu may tinh
hodc thiét bi xit Iy thong tin dwrgc Két néi Véi nhau qua cdc dwong truyén vat 1i theo mgt kién tric
mang nhdt dinh va c6 su trao doi dir liéu véi nhau. Nho c6 magng may tinh, thdng tin tir mét may
tinh ¢ thé duroc truyén sang may tinh khac.

Vi du vé mang:
- Mang may tinh ctia Hoc vién Nong nghiép Viét Nam.
- Mang cua Cong ty FPT.
4.1.1. Céc thanh phan co ban ciia mang may tinh
Mot mang may tinh c6 thé c6 cac thanh phan sau:

- Cac may tinh (Computer): Pugc dung
dé xir 1y, luu trir va trao d6i théng tin. Mai
may tinh trong mang may tinh la mot nut caa
mang.

- Cac mang (Network Interface Card,
NIC): La mot ban mach cung cip kha ning
truyén thdng mang cho mot may tinh.

Cac mang may tinh
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- Puong truyén vat 1y: La phuong tién
(media) truyén tai dir liéu, 1a noi trén d6 dix
litu duoc truyén di. Ta c6 thé chia duong
truyén thanh hai loai 1a hitu tuyén va vo
tuyén.

o @

Day cap mang Soéng vo tuyén

- Céc thiét bi két ndi mang: La cac
thiét bi dé lién két cac may tinh va cac mang
V6i nhau nhw HUB, SWITCH, ROUTER...

Hub Router

- Céc thiét bi dau cudi (terminal) nhur: e\ o (‘? I
May photo, may in, may scan, camera may i ‘t_ QEJV N i

3

tinh... ==
May photo Mayin Mayscan Webcam
- Céc phu kién mang nhu gidc cim, 6 :
cam... S . '
Giic cim mang O cdm mang

Hinh 4.1. Cac thanh phan co ban ciia mang

- Hé diéu hanh mang 1a mot phan mém diéu khién su hoat dong ciia mang.
- Céc ung dung trén mang (vi du: email, tim kiém, www, hé quan trj co s& dit liéu...).

- Kién tric mang may tinh (network architecture) thé hién cach két ndi may tinh vai nhau

va qui udc truyén dir lidu gitra cac may tinh nhu thé ndo. Céch néi cac may tinh véi nhau goi la

hinh trang (topology) cua mang. Tap cac qui udc truyén théng goi 1a giao thirc (protocol).
4.1.2. M hinh két ndi va giao thirc mang
a) M6 hinh két ngi (Topo mang)

Dua theo ki thuat truyén tai thong tin, ngudi ta ¢ thé chia mang thanh hai kiéu néi mang
chu yéu 1a diém-diém (point-to-point network) va quang ba (broadcast hay point-to-multipoint
network).

- Kiéu két néi diém-diém
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Trong hé thdng mang nay, cac dudng truyén ndi cac nat thanh tung cap va mdi nat déu
c6 trach nhiém lwu trir dit liéu tam thoi, sau d6 chuyén tiép dir liéu dén nat 1an can no (nat duoc
ndi truc tiép vai nd). NGt 1an can s& chuyén tiép dir liéu nhu vay cho dén khi dir liéu dén dich, do
cach thtrc 1am viéc nhu thé nén mang kiéu nay con dugc goi 1a mang “Luu va chuyén tiép”
(Store and Forward). Kiéu ndi mang diém - diém c6 ba dang chinh I&: hinh sao (star), chu trinh
(loop) va hinh cay (tree).

b

Topo mang hinh sao — Star ~ Topo mang chu trinh — Loop Topo mang hinh cay — Tree
Hinh 4.2. Cac mang c6 ciu tric diém — diém
- Kiéu két ngi qudang ba

Trong hé théng mang quang bé chi ton tai mot kénh truyén vat ly, tat ca cac nut trong
mang cling truy cap chung trén kénh truyén vat ly nay. Dit liéu duoc gui di tir mot nat nao d6 s&
duoc tat ca cac nat con lai tiép nhan, do d6 can chi ra dia chi dich cua dit liéu dé mdi nat can cbr
vao d6 kiém tra dir liéu xem c6 phai 1a giri &én minh hay khong. Kiéu két ndi quang ba c6 mot s6
dang chinh: bus va vong tron.

S PP

T T
S LL

Topo mang — Bus Topo mang — Ring V¢ tinh

Hinh 4.3. Cac mang c6 ciu tric quang ba
b) Giao thizc mang (Network protocol)

Viéc trao ddi thong tin, cho du 1a don gian nhat ciing déu phai tuan theo nhitng quy tic
nhét dinh. Viéc truyén tin hiéu trén mang can phai c6 nhiing quy tic, quy wdc vé nhidu mat, tir
khuén dang (ct phap, ngit nghia) cia dit liéu cho t6i cac tha tuc giri, nhan dit liéu, kiém soat hiéu
qua, chat luong truyén tin va xu ly cac 16i. Yéu cau vé xur Iy va trao doi théng tin cia ngudi st
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dung cang cao thi cac quy tic cang nhiéu va phic tap hon. Tap hop tit cac quy tic, quy udc do
dugc goi la giao thirc (protocol) ciia mang. Cac thanh phan chinh cua mét giao thic bao gdom:

- Cu phap: Binh dang di liéu, phuong thirc mé hda va cdc maec tin hiéu.
- Ngit nghia: Thong tin diéu khién, diéu khién Iuu luong va xu 1y 15i...
4.1.3. Phén loai mang may tinh

C6 nhiéu cach phan loai mang khac nhau tiy theo yéu té chinh duoc chon dé lam chi tiéu
phan loai nhu theo khoang cach dia 1y, theo topo két néi hay kiéu truyén thong ma mang st
dung...

Céach 1: Phan logi mgng theo khodng cach dia ly

Néu lay “khodng cach dia Iy~ 1am yéu t6 chinh thi mang dugc phan chia thanh mang cuc
bo, mang d6 thi, mang dién rong, mang toan cau.

- Mang cuc by (LAN: Local Area Network): la mang duoc cai dat trong mot pham vi
tuong d6i nho (vi du trong mot co quan, cong ty, trudng hoc...).

- Mang do thi (MAN: Metropolitan Area Network): 1a mang duoc cai dat trong pham vi
mét thanh phd, mot trung tam kinh té, pham vi dja 1y 14 hang tram km.

- Mang dién réng (WAN: Wide Area Network): pham vi hoat dong cia mang cé thé vuot
qua bién gisi mot qudc gia, co thé ca mot khu vuc.

- Mang toan ciau (VAN: Vast Area Network): pham vi caa mang trai rong trén khap cac
luc dia.

Khoang cach dia ly c6 tinh chat twong dbi, dic biét trong thoi dai ngay nay. Nhiing tién
bo va sy phaét trién cua cong nghé truyén dan va quan ly mang khién ranh gigi khoang cach dia ly
gitra cAc mang tré nén mo nhat. Hién tai, khi phan loai mang theo khoang cach dia ly nguoi ta
thudng déng nhat 4 loai mang trén thanh 2 loai sau:

- WAN la mang 16n trén dién rong, hé théng mang nay c6 thé truyén thong va trao doi dir
liéu trong mot pham vi rong 16n nhu trong mot qudc gia hay qudc té.
- LAN la mang cuc bo duoc b tri trong pham vi hep nhu mét co quan, mét bo, nganh...

Mot s6 mang LAN c¢6 thé néi lai véi nhau dé tao thanh mot mang LAN 16n hon.

Céch 2: Phan logi mang theo méi quan hé giira cac may trong mang
- Mang binh ding (peer-to-peer, con duoc goi 1a mang ngang hang): Cac may c6 quan hé
ngang hang, mot may c6 thé yéu cau mot may khac phuc vu.
- Mang khach/chu (client/server): Mot s6 may la server (may chii) chuyén phuc vu cac
may khéc goi 1a may khach (client) hay may tram (work station) khi cé yéu cau. Céc dich vu
c6 thé 1a cung cap thdng tin, tinh toan hay céc dich vu Internet.
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4.2. INTERNET
4.2.1. Mt s6 khai niém
a) Internet

Internet 1a mot hé théng thong tin toan ciu gom céc mang may tinh dwoc lién két voi
nhau. Hé thong nay sir dung giao thuc truyén théng TCP/IP (Transmission Control Protocol/
Internet Protocol) dé truyén dit liéu.

Diém khac vai cdc mang mady tinh thong thuong 1a & chd Internet khdng thudc sé hitu
cua ai ca va khong c6 mang nao diéu hanh mang nao, chi c6 c4c uy ban diéu phdi va ki thuat (céc
t6 chire phi loi nhuan, phi chinh pha - non profit, non govermental) quan Iy viéc cap dia chi va
nghién ctru cac chinh sach cling nhu cong nghé trén Internet.

Hé thdng Internet bao gom hang ngan mang may tinh cua cac doanh nghiép, cac vién
nghién ctru va cac truong dai hoc, nguoi ding ca nhan va cac chinh phu trén toan cau. Ching
cung cap mot khdi lugng thdng tin va dich vy khong 16 trén Internet, mang Internet mang lai rat
nhiéu tién ich hitu dung cho ngudi s dung, mét trong cac tién ich phd théng caa Internet 1a hé
thdng World Wide Web (WWW), thu dién tir (email), tro chuyén truc tuyén (chat), may tim
kiém (search engine), cac dich vy thuong mai va chuyén ngan va céc dich vy vé y té, gido duc
nhu hinh thtrc ddo tao truc tuyén, chita bénh tir xa...

- Lich sir Internet

Nguén géc cua Internet la ARPANET, mdt du an do bd Quéc phong M¥ khéi dau nam
1969 thyc hién két néi mang giita B6 Qudc phong My v6i mot s co sé nghién ctru khoa hoc 16n
& My. Giao thtic truyén thong lic d6 duoc dung 1a NCP (Network Control Protocol), dén gitra
nhirng nam 70, ho giao thuc TCP/IP dugc Vincerf (dai hoc Stanford) va Robert Kahn phat trién,
dén nam 1983 thi ho giao thtrc ndy hoan toan thay thé NCP trong ARPANET.

Sau mot thoi gian ké hoach str dung ARPANET khong thuc hi¢én dugc nhu mong mudn
vi mot s6 1y do ky thuat va chinh tri. Do vy, nim 1986 Hoi dong Khoa hoc Qudc gia Hoa ky
(National Science Foundation - NSF) da xay dung mang NSFNET, m0t mang riéng va hoat dong
nhanh hon nhiéu dé ndi vdi cac trung tim siéu tinh toan (tbc d6 duong truyén 1a 1,5 Mb/s thay vi
560 Kb/s trong ARPANET). Sy xuét hién ciia mang NSFNET da thuc day su ting trudng cua
Internet, mgt xa 1§ thong tin méi hinh thanh va nhiéu truong dai hoc, vién nghién ctru da tham
gia vao cong dong Internet. Sau d6 cac t6 chuc chinh phu, gii kinh doanh ciing vao cudc va
ngay cang chiém ty trong dang ké trong thé gidi Internet. Vé mat dja 1y Internet ciing da nhanh
chong vuot ra khéi nudc My va tré thanh mang toan cau vé6i vai chuc triéu nguoi dung nhu hi¢n
nay, dén nam 1990 thi qua trinh chuyén d6i sang Internet hoan tit vi ARPANET ngimg hoat
dong.

Vé kién triic, Internet ciing da c6 nhiing thay d6i. Trudc ddy mang chi sir dung giao thirc
IP thi ngay nay nhiéu mang véi kién trac khac (khong ding IP) nho c¢6 cau két ndi da giao thirc
(multiprotocol gateway) van co6 thé két ndi duoc vao Internet va st dung ddy du cac dich vu
thong tin trén Internet.
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b) May chz va may khach

May chu (server) 13 mot may tinh hodc mot hé thong may tinh cung cap cac tai nguyén va
dich vu cho ca hé théng mang sir dung. Cac may chu thuong ¢6 cau hinh manh (téc d6 xir ly
nhanh, b nhé luu trit 16n) hoac 1a cac may chuyén dung. Dya vao chic ning ¢ thé chia thanh
cac loai server nhu sau:

- File Server: phuc vu c4c yéu cau hé thdng tép tin trong mang.
- Print Server: phuc vu c4c y8u cau in 4n trong mang.

- Application Server: cho phép céc ung dung chay trén cac server va tra vé két qua cho
client.

- Mail Server: cung cap cac dich vu vé gui nhan e-mail.

- Web Server: cung cap cac dich vu vé web.

- Database Server: cung cap cac dich vu vé luu trix, tim kiém théng tin.
- Communication Server: quan ly cac két néi tir xa.

May khach (client) 12 may tinh/hé théng may tinh st dung céc tai nguyén va cac dich vu
dugc cung cap bai may chu.

¢) Pia chi IP va tén mién
* Pjach/IP

Pé tham gia Internet, cac thuc thé truyén thong (may tinh va céc thiét bi mang c6 cac
hoat dong xir ly — host) can dwoc cip mot dia chi goi 1a dia chi IP. N6i mot cach don gian: IP 1a
mot dia chi caia mot may tinh khi tham gia vao mang nham gidp cho cac may tinh ¢ thé chuyén
thdng tin cho nhau mot cach chinh xac, tranh that lac. C6 thé coi dia chi IP trong mang may tinh
gidng nhu dia chi nha cua ban dé nhan vién buu dién cd thé dua thu dung cho ban chtr khéng
phai mot nguoi ndo khac. Giao thic tang mang trong bo giao thicc TCP/IP hién tai dang 1a IPv4
(Internet-working protocol verision 4), IPv4 cung cap truyén théng host-to-host gitra nhiing hé
thdng trén Internet, mac du duoc thiét ké kha tét, tuy nhién véi su phat trién nhanh chong caa
cac ung dung may tinh, IPv4 dang tién tGi gisi han cia nd, cu thé véi nhu cau dia chi IP ting
nhanh, khong gian dia chi 32 bit trong phién ban 4 dang bi can kiét. Phién ban IPv6 la mot phién
ban mai cua Internet. N6 dugc xay dung trén co sé cia giao thic IPv4 nhiam tan dung cac wu
diém va khic phuc han ché cua IPv4.

Dia chi IPv4

Dia chi IP dang dugc sir dung hién tai 1a IPv4 c6 do dai 4 byte (32 bit), mdi byte tach biét
nhau bang diu cham (.) dé dé doc dia chi, theo dé gia tri trong mdi byte duoc viét thanh mot s6
thap phan (mot byte c6 gia tri nim trong doan tir 0 d&én 255), vi du 192.168.10.1.

Mot dia chi IPv4 bao gém 3 thanh phan chinh nhu sau:
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NetID HostID

Bit 123 e 32
Trong do:
Class bit: Bit nhan dang I6p dé phan biét dia chi & 16p nao.
NetID: bia chi caa mang.
HostID: DBia chi cua cdc may trén mang.

bia chi IP duoc chia ra thanh 5 16p A, B, C, D, E. Su khac nhau co ban gitta cac 16p dia
chi nay 1a & kha nang to chirc cac cau trdc con caa nd. Hién tai da dung hét 16p A, 16p B va gan
hét 16p C; 16p D, E t6 chuc Internet dang dé danh cho muyc dich khac nén khong cap dia chi, ¢
day chung ta chi nghién ciu 3 16p dia chi dau.

Byte 1 Byte 2 Byte 3 Byte 4
ClassA |0
HostID NetID
ClassB |10
< HostID N NetID

ClassC |1(1]0

HostID NetID
Hinh 4.4. Ciu truc dia chi IP cac l6p A-B-C
Qua cu tric cua céc lép dia chi IP chling ta c6 nhitng nhan xét sau:
- Bit nhan dang I6p la nhitng bit dau tién: cia lép A 120, 16p B 12 10, 16p C 1a 110.
- Lép A c6 127 dia chi mang, mdi mang cho phép danh dia chi cho 224 may.
- Lép B c6 2 dia chi mang, méi mang cho phép danh dia chi cho 21° may.
- Lép C c6 2% dja chi mang, m&i mang cho phép danh dia chi cho 28 may.
Dia chi IPv6

Truéc tinh hinh can kiét dia chi IPv4, dd c6 nhiéu phuong phéap duoc dua ra dé khic phuc
tinh trang nay nhu NAT (Network Address Translation - bién dich dia chi mang), CIDR
(Classless Inter-Domain Routing — lwoc d6 dia chi méi cua Internet)... nhung nguy co can dan
dia chi vin chua dugc khic phyc. Viéc trién khai phién ban méi - phién ban IPv6 voi khong gian
dia chi I6n hon va c6 nhiéu wu diém hon phién ban cii 13 diéu can thiét. Dia chi IPv6 dugc thiét
ké vai nhiéu uu diém nhu: khong gian dia chi 16n, hd tro tu cAu hinh, tich hop kha ning xac thuc
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va bao vé an ninh, hd trg tot hon tinh nang di dong, kha nang ma rong... IPv6 sir dung 128 bit dé
danh dia chi, c6 chiéu dai gap bdn lan dia chi IPv4, c6 thé tao ra hon 3,4*10% t5 hop dia chi IP
va thuong duoc biéu dign & hé hexadecimal (hé 16).

Dia chi IPv6 c6 128 bit, nén viéc nhé duoc dia chi nay rat kho khin. Do dé, dé viét dia
chi IPv6, ngudi ta dé chia 128 bit ra thanh 8 nhom, m&i nhém chiém 2 bytes, gom 4 sb duoc viét
duéi hé sé 16 va mdi nhém duge ngin cach nhau bang dau hai cham.

Vi du: FEDL:8435:7356:EADC:BA98:2010:3280:ABCD

Truong hop c6 nhiéu s 0 & cac bit dau trong mot nhém, ching ta c6 thé lugc bo cac s6 0
nay di. Vi du voi dia chi 1088:0000:0000:0000:0008:0800:200C:463A, ta cd thé viét 0 thay vi
phai viét 12 0000, viét 8 thay vi phai viét 0008, viét 800 thay vi phai viét 1a 0800. Két qua cua dia
chi sau khi thu gon:1088:0:0:0:8:800:200C:463A.

Truong hop ¢6 nhiéu nhém 0 lién tiép, chdng ta c6 thé nhdm céc s6 0 lai thanh 2 dau hai
cham ":" (chi thuyc hién mot lan), dia chi ¢ trén, ta c6 thé viét lai nhu sau:
1088::8:800:200C:463A

*  Tén mién (DNS — Domain Name System)

MJ3i may tinh trong mang mudn lién lac hay trao d6i thdng tin, dit liéu cho nhau can phai
biét rd dia chi IP caa nhau. Néu s lugng may tinh nhiéu thi viéc nhé nhitng dia chi IP nay rét la
kho khin. Chinh vi vay ngudi ta sir dung mot hé thong dat tén goi 1a tén mién (domain name) dé
dat tén cho cac may tinh trén mang. D4i voi con ngudi viéc nhd tén may du sao ciing dé dang
hon vi chiing c6 tinh tryc quan va goi nhé hon dia chi IP. Vi thé, ngudi ta nghi ra cach 1am sao
anh xa dia chi IP thanh tén may tinh, d6 1a dich vu danh tén mién DNS. DNS cho phép nguoi st
dung c6 thé truy nhap téi mot may tinh bang tén caa no thay vi bang dia chi IP.

MJi tén mién c6 thé gém nhiéu trudng phan cach nhau béi mot dau chim. Theo quy wdc
tén mién dugc dat theo mot cay phan 16p ma trudng dau tién 1a truong dia 1y (thuong la theo
cach viét tat cua tén nuéc). Vi du vn chi Viét Nam, th chi Thai Lan, fr chi Phap, jp chi Nhat...
Céc tén mién khong c6 16p dia 1y dwoc ngam hiéu 1a My.

Truong thir hai thuong la 16p 1inh vuc hoat dong:

Ténmién Mo ta

.com CAc t6 churc, cong ty thuong mai
.org Cac t6 chuc phi loi nhuan

net Céc trung tam hd trg vé mang
.edu Cac t6 chuc gido duc

.gov Céc t6 chic thudc chinh phu
.mil Céc t chirc quan sy

Tur trudng tha 3 tré di do cac td chic ty dat tén, mién 1a khong trung nhau va duoc cac to
chuc quan Iy tén mién chap nhan.
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Vi du: May cha Hoc vién Néng nghiép Viét Nam c6 tén mién 1a vnua.edu.vn, c6 dia chi
IP 14 220.221.107.132. Méay chu Pai hoc Bach khoa Ha Noi c6 tén mién 1a hust.edu.vn co dia chi
IP 14 202.191.56.197.

c¢) Trang web va website

Trang web (web page): la moét tai liéu HTML, trong d6 Iuu trir cac ndi dung va dinh dang
van ban, hinh anh, am thanh theo dinh dang HTML (Hypertext Markup Language, ngbn ngir
danh déu siéu van ban).

Website: 1a mot tap hop céc trang web lién két v6i nhau va duoc quan ly bai mét ca nhan
hay mét to chie nao d6, vi du nhu website caa Hoc vién Nong nghiép Viét Nam.

Vé kich thugc: mot website ¢6 thé ¢6 kich thudce rat 16n, gom hang tram trang trén do, vi
du nhu website cia Hoc vién Nong nghiép Viét Nam.

V& noi dung: mot website c6 thé chira nhiéu théng tin danh cho nhiéu ngudi, cho nhiéu
muc dich va nhu cau khéac nhau. Tuy nhién, mét trang web chi phuc vu cho mét muc dich hoic
maot nhu cau cu thé.

4.2.2. Két ndi Internet
bé két ndi dugc Internet ta can:

- M@y tinh c6 Modem (Dial-up, ADSL) hoac card mang.

- CO thué bao két ndi véi Internet: qua mang, qua dudng dién thoai, dudng thué riéng caa
buu dién. Thong thuong hién nay két ndi qua dién thoai hoic qua ADSL.

- CO6 tai khoan Internet & trén mang hay & mot nha cung cap dich vu Internet (Internet
Service Provider, ISP), vi du nhu VNPT, FPT, Viettel.

- C6 phan mém Internet thdng dung nhu Web browser dé xem trang web, vi du: IE,
FireFox, Chrome, phén mém dé xem thu hay chat nhu Outlook, Messenger.

4.3. MOQT SO DICH VU CO BAN CUA INTERNET
4.3.1. WWW (World Wide Web)

Pay 1a khai niém ma nguoi ding Internet quan tdm nhiéu nhat hién nay, tir viét tit 1a
WWW hay goi ngan gon la Web. Web 1a mét cdng cu, hay dang hon 1a dich vu cua Internet.
Web duoc tao ra nam 1989 bai Sir Tim Berners-Lee, lam viéc tai CERN — Thuy Sy, la mot hé
thdng cac trang van ban duoc lién két véi nhau théng qua Internet.

Khéc véi cac dich vu trude dy cua Internet, Web chira thong tin bao gom vian ban, hinh
anh, &m thanh va tham chi ca video duoc két hop véi nhau. Web cho phép ban cé thé truy cap
vao moi ngd ngach trén Internet, 1a nhirg diém chira co s dit liéu goi 1a Website. Nhd c6 Web,
nén du khong phai 1a mot chuyén gia, ban van ¢ thé sir dung Internet.

Phan mém sir dung dé dinh hudng Web goi 1 trinh duyét Web (Web browser). Hién nay,
trinh duyét thong dung nhit 1a Google Chrome cua Google, tiép d6 1a Internet Explorer cta
Microsoft, ngoai ra con c6 Opera, Mozilla Firefox... Nguoi ding st dung mot phan mém Web
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browser dé xem thong tin trén cac may chii WWW. Tai may cha phai ¢c6 mot phan mém Web
server, phan mém nay thyc hién nhan céc yéu cau tir Web browser giri 1én va thyc hién yéu cau
do.

4.3.2. Tim kiém

Tim kiém thong tin 1a hoat dong phd bién ddi véi ngudi sir dung Internet. So véi thdng
tin duoc luu trir trén nhitng phuong tién khac, viéc truy cap va tim kiém thong tin duoc luu trit
trén Internet 1a d& dang hon. Ngoai ra, két qua tim kiém dat dugc nhiéu hon, day 1a diém manh
nhung d6i khi ciing 1a diém yéu cua Internet vi khi c6 quéa nhiéu két qua tim kiém, ta phai ton
thoi gian dé loc lai nhiing théng tin phu hop.

Trén Internet co rat nhiéu trang Web cung cap cac cong cu tim kiém (search engine). Mdi
cong cu tim kiém c6 nhirng diém manh va diém yéu riéng, do dé, khi tim théng tin ta nén bat dau
bang cong cu quen thudc nhat. Néu két qua tim kiém chua tét, ta ¢ thé thuc hién lai viéc tim
kiém véi cong cu tim kiém khac.

C6 rat nhiéu website duoc thiét ké chuyén dé tim kiém thdng tin trén Internet, trong d6 c6
thé ké dén mot sé trang ndi tiéng sau:

http://www.google.com http://www.yahoo.com http://www.altavista.com

http://www.msn.com http://www.hotbot.com http://www.lycos.com

Pé sir dung, ban gb dia chi trang tim kiém vao thanh address cua trinh duyét va nhan
Enter (twong ty nhu khi ban vao mot trang web thong tin).

Tim kiém véi http://www.google.com.vn

Trang tim kiém google duoc str dung kha pho bién, hd tro tinh niang tim kiém tbt va co
thé lya chon giao dién theo nhiéu ngdn ngir cua nhiéu qubc gia. Bé thuc hién tim kiém vai trang
google chdng ta thyc hién: ma trinh duyét web, nhap dia chi http://www.google.com.vn.

Hinh 4.5. Giao dién chinh cua cira sé trang web Google
Tai day chung ta c6 thé tim kiém nhiéu ddi twong khac nhau nhu: dia chi céc trang web
(Internet), hinh anh, nhom, thu muc... Nhap cum tir khoa lién quan dén van dé can tim kiém vao
6 tim kiém va nhan “Tim véi Google”.
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Cic phép todn trong diéu kién tim kiém

Nhiéu nguoi cho rang khi sir dung mét cong cu tim kiém (google, yahoo...), trang tim
kiém s& ty dong tim tat ca cac trang web va hién thi tit ca cac thong tin ma ban dang can tim,
diéu nay khong ding. O ddy cac may tim kiém (cac trang c6 chirc ning tim kiém) chi tim kiém
trong mot danh sach cac website ma ching luu trix, nhitng website ndy c6 thé do may tim duoc
trude d6 hodc do cac website d6 ding ky véi may tim kiém. Do vay, két qua ma ban tim duoc
bang nhitng trang web tim kiém khac nhau 1 khac nhau.

- Khdng nén tim kiém theo mét tir don: thuong thi ban nén sir dung hai tir hodc nhiéu hon,
hay mot cum tir ngén. Nhiing tir ban chon lam tir khoa phai la nhiing tir lién quan tryc tiép toi
van dé ban dang can tim.

Vi du: Néu ban mubn tim kiém bai giang vé mon Tin hoc dai cwong thi cum tir ban can
g0 1a “bai giang tin hoc dai cuong”

« C www Qoogle fr =
Google  ov pingamc o uong - KN [nn
o

L 4Gy Bai Glang Tin Hoc dai Cuong
“ Tin Hot Dal Cwong - Trang o
-. Tin hos dal cwong - CLE SYIN soa Thi v

* BALGIANG TIN HOC DAI CUONG

i !
<

Bal glang tin hoc dal cwrong - Th b Bl gukog A 1

B4l Glang L QL BACh KDOS. It -:

Hinh 4.6. Cira s6 két qua tim kiém: bai giang tin hoc dai cwong

- S dung ddu + va “” @é thu hep pham vi tim kiém.

Nhin vao hinh 4.6 ching ta thiy may tim ra tat ca cac trang c6 ca cum “bai giang tin hoc dai
cuong” hodc ¢ mét sb tir ¢ trong cum tir nhu “tin hoc dai cuwong”, “bai giang”... Nhu vy day 1a
két qua ma chung ta hoan toan khong mong doi may tim kiém khong tu nhan biét ca sau tir ban
g0 vao la mot tur khéa.

Pé may tim kiém tim duoc chinh xac ca cum tir mong mudn, ching ta hay dit cum tir d6
trong cap diu ngoic kép (& vi du trén 1a: “bai giang tin hoc dai cuong”). Ngoai ra, dé két hop cac
tir khda, ching ta st dung dau + dé tim kiém, sao cho noi dung cac trang tim duoc vira co tir
khda nay, vira co tir khoa kia.

- Ghép thém toan tir ddu (-) vao trudc mot tir s& cho két qua 1a cAm tir d6 xudt hién trong
két qua tim kiém.
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Hinh 4.7. Cira s6 két qua tim kiém “tin hoc dai cwong”-“bai giang”
Tim kiém nang cao trong Google: Bé thu hep két qua web cho cac tim kiém phuc tap
bang cach st dung trang Tim kiém nang cao. Vi du: chiing ta mudn biét tinh hinh dich séi dién ra
tai Ha Noi trong 24 gid qua. Hogc tim hinh anh den trang cua New York.

Theec hién tim kiém nang cao véi Google (hinh 4.8)
- Truy nhap vao trang Tim kiém nang cao bang cach
- Truy cap truc tiép vao www.google.com/advanced_search.

- Nhap vao biéu tuong banh ring 25 goc trén cung bén phai cua trang két qua tim
kiém > Tim kiém nang cao.
- Nhap cum tir tim kiém cua ban vao phan "Tim trang c0". ’ ‘
- Chon bd loc ma ban muon st dung trong phan "Sau do, thu hep két qua ctua ban bang".
Ban c6 thé str dung mot hodc nhiéu bo loc (nhitng bd loc ndy trong hop tim kiém sir dung toan tir
tim kiém).
- Nhép vao Tim kiém nang cao.
Bé loc c6 thé siz dung:
- Ngon ngtr;
- Vung;
- Ngay cap nhat lan cudi;
- Trang web hoic mién;
- Noi cum tir tim kiém xuét hién trén trang;
- Tim kiém an toan:
- Cép dd doc;
- Loai tép;
- Quyén st dung.
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F — T al|
Huwong dan thyre hign tim Kiem

Tim kiém nang cao

Tim trang cé... Dé thue hién viéc ndy trong hgp tim kiém.

14t A cc 1 nay’ dich s5i tai Ha N&i Mhdp cdc iF quan trong: ché =y 5
1iF hodc cum tlF chinh xac nay))  “dich soi B3t bir chinh xdc trong ddu trich ¢dn: “ché auc

bét ki tir nao trong sb nay Mhdp oR gilra tit ¢ cdic i ma ban mudn

tam thi

kndng tiF nao trong sb nay

| B3t 2 ddu chir

..35 1b,

céac sb trong khodng tiF 16

Hurong dan thre hién tim kiem
Sau d6, thu hep két qua
clia ban béng...

C ngon ngir > Tiéng Viét

ving Viét Nam v | Tim trang duro it ban & mit i we o

7

Tim trang béng ngén ngif ban chon

]

‘¢4p nhdt 14n cudi 24 gidr qua ~ | | Tim trang duec cdp nhdt trong tid gian ban chi dinh,

trang web hodc tén mién

cac thudt ngiF xudt hién migi o tromg trang -
Tim kiém an toan Hién thi két qua cé lién quan nhat = | Cho Tim kiém an tadn Bigt ligu ¢4 loc ndi dung khidu dim hay khing
loai tép moi dinh dang = | Timtrang co dinh dang ma ban muén
quyén sl dung khdng duee loc theo gidy phép * | Timtrang ma ban dugc phép sir dung

\

Hinh 4.8. Tim kiém nang cao trong Google
Véi trang tim kiém nang cao nay, ngudi ding dé dang thu hep pham vi tim kiém, 1am cho viéc
tim kiém c6 két qua nhanh hon, chinh x4c hon véi mong muén cua ngudi ding.
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Tim kiém hinh anh

Tai trang chu caa google, nhan chon muc hinh anh va gé tir khoa tim kiém vao 6 nhap,
céc hinh anh sau khi tim thy c6 thé luu vao trong méy tinh cua ban.

Tom Akon n B Ve Bt + O
Ca¢ Om odm €0 Mo quan ol led i beavailyl dwalpeser tediedd matioge alpog

0@V Y AR

S |

Hinh 4.9. Tim kiém hinh &nh véi google
4.3.3. Thu dién tir

Thu dién tor (Email) 1a phuong tién lién lac vO cung tién lgi trong thoi dai cong nghé
thdng tin ngay nay. Str dung Email ta c6 thé trao d6i thdng tin véi ban beé, ddng nghiép trén toan
cau. Uu diém ndi bat nhat cua viéc s dung Email 1a nhanh, ré, moi lGc moi noi.

Phan nay s& gioi thiéu vé mot sb khai niém khi sir dung Email, cach tao va su dung
Email. Mudn sir dung thu dién tir thi ngudi dung phai 6 may tinh néi két Internet hoac ndi két
vao may chu cung cap dich vu Email (Mail Server). Ngoai ra, dé giri hoc nhan Email thi nguoi
sir dung phai c6 tai khoan Email va danh sach dia chi Email ctia ngudi nhan.

Céau tric mét dia chi Email

bia chi Email (Email Address) la mot dinh danh trén Internet cho phép nguoi sir dung
Internet nhan biét duoc chinh xac nguoi can lién hé, giao dich, trao d6i thong tin va ra Iénh gui
cac thong diép, tai liéu, hinh anh (Email message) t&i dinh danh nay.

CAu tric mot dia chi Email: <Tén tai khoan>@<Tén mién>
- Tén mién: Tén ciia may tinh 1am Server luu va quan 1y dia chi Email nay.
- Tén tai khoan: Tén duoc ding ky, dé phan biét véi cac dia chi Email khéac c6 cing tén
mién.

Vi du: mayxaydung@yahoo.com; ptthong@vnua.edu.vn; webmaster@vnua.edu.vn ...
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CAu tric mat Email

Phan tiéu dé

Phan ni dung

4 From: Pham Quang Diing <pqdung.haul @gmail.com> E
To: Thang Tran <tranhuythang@gmail.com>
Ngo Cong Thang <ncthang@hua.edu.vn>, Hoang Thi Ha <htha@hua.edu.vn>, ptvan
< Cc: <ptvan@hua.edu.vn>, phan thi thu hong <ptthong@hua.edu.vn>, Hoang Nguyen
<startnewday85@gmail.com>
Date: 14/06/2013 09:57 AM
Subject:  |Mau viét bai giang tin dai cwong chung cho 2 b mén
N
Toi xin giri céc thidy cb template dé sau viét bai giang THPC chung cho 2 BM.
PQDung.
[2] File: Baigiang Size: Content Type:application/vnd.openxmlformats -
THDC.pptx 105k  officedocument.presentationml.presentation
Webmail

Webmail 12 hé théng cung cap cac dich vu Email (nhan, gui, loc Email) théng qua mot
website ndo do6 trén mang Internet. Thong thuong, day 1a hé thong cung cap dia chi Email mién
phi. Bé guri va nhan Email, ngudi sir dung Internet chi c6 mot cach duy nhat 1a dung trinh duyét
Web truy cap vao dia chi Website ciia nha cung cap dich vy, sir dung tai khoan da duogc cung cap
dé kiém tra Email va sir dung céc dich vu Email thong thuong khac. Vi du vé céc nha cung cap
cac dich vu Email: mail.vnua.edu.vn; www.hotmail.com; mail.yahoo.com; mail.google.com...

Cach tao va sir dung gmail

Phan nay gigi thiéu véi cac ban vé mot trong nhirng dich vu thu dién tr mién phi tét va
phd bién nhat hién nay cua Google. Dé sir dung gmail, nguoi ding phai dang ki tai khoan Vi
dich vu gmail. Tt trinh duyét nhap vao dia chi https://mail.google.com. Tur trang cha gmail, Kich
vao “Tao mat tai khoan” (hinh 4.10)
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Grmail
<« C fi

8 https://accounts.google.com/ServiceL ogin?service=mail &passive=true&rm=false&continue=https%3A%2F%2Fmail. google.com%2F mail%2F&ss 7 vz [k @

Google

pang nhap mot lan. Truy cap tat ca.

Dang nhap dé tiép tuc sir dung Gmail

Duy i d4ng nhap

Kich chudt vao "Tao
Tao mét tai khodn <:| A esiLpaiom
mét tai khoan

MGttai khoin Google & truy cap moi sén phém cia Google

BEM&eOD 2D

Hinh 4.10. Trang chi gmail

Sau d6 dién ddy du thong tin nhu chi dan vao form (hinh 4.11)

20 2 khoan Google mo!

BTM s

).

o

You

Tai khodn Google cla ban
khéng chi don thuan la Tén
Gmail. <2 Nhaphovaten
Chon tén ngudi ding cia ban
<‘;| Nhap tén hom thu
Tao mat khdu
<:1 Nhap mat khau
Xac nhdn mat khau cia ban

<3 Nhap lai mat khau

Mang theo moi thir bén ban.

Sinh nhat Nhap ngay thang
Thing s <:] nam sinh
Gidi tinh
i . <:| Chon giéi tinh
Dién thoal di dong
- s

<3 Nnap 56 dién thosi
S|

my heart is here
cousin Romeo!
He is wise

= Ola chl emall nien tal cua bon g
Chia sé it hodc that nhiéu Nhap dia chi
email hién tai
Chirng minh ban khdng phai kb ré.bdt
B4 qua buréc xdc minh ndy (c6 thé yéu clu xic
minh qua &ién thoai)

new

Lam viéc trong tuong lai. Nndp ha tir:
< : Nhap cac tw
e 8 xac minh
vitri
Vigt Mam Nhap vi tri hién

tai cua ban
T84 ddng ¥ véi Didu khodn dich vu va Chinh

sdch b3o mit cha Google

v Google cé thé sir dung thdng tin t3i khodn cla
5 dg ¢4 nhdn hoéa cic +1 v& ndi dung cling
nhy cdc quing cdo trén nhimg trang web
éng phdi cda Google. Gidl thidu vé cd nhan

héa.
Nhan vao day sang
m@ budrc tiép theo
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Hinh 4.11. Form dién thong tin ding ki tai khoan gmail
Kich vao “Budc tiép theo” (hinh 4.12) dé tiép tuc thuc hién dang ki. Tai budc nay, nguoi
dung can nhap sé dién thoai ca nhan dé x4c minh tai khoan.

Xac minh tai khoan cla ban

F]e_mhsép sdir'a hoan tat! Ching téi chi cin xac minh tai khoan clia ban truéc khi ban cé thé bat Giu sir dung
3i khoan d6.

S0 dién thoai vi du: 0210 1224 567

B -| 09122593 54|

a0 mét tai khodn

" £ . .
S$& ChI sw dung SO nay cho vie
an tin van ban

ung mirc ordc chuan cho

Chiing t6i nén gl¥i ma cho ban bang cach nao?
® Tin nhan van ban (SMS)

Cudc goi thoai

<::| Nhan vao day dé tiép tuc

Quan trong: Google tuyét ddi khdng chia sé s dién thoai clia ban véi cac cong ty khac hodc si¥ dung s6
dién thoai clia ban cho muc dich tiép thi

Hinh 4.12. X&c minh tai khoan qua dién thoai

Kich vao “Tiép tuc” dé tiép tuc thuc hién viéc dang ki. Ban doi Google giri lai ma sb xéac

minh tai khoan qua sé dién thoai da cung cap & budc trude, sau d6 nhap ma xac minh. Két thic
budc nay ban da hoan tat qua trinh dang ki.

I~ =

Xac minh tai khoan cta ban

Nhap ma xac minh Nhép ma xac

682796| y <|;| minh gwi qua tin

nhan dién thoai

Ban khéng nhan dwocm3 clia minh? i khi qua trinh nay cé thé mattéi 15 phit. Néu qua trinh nay mat
nhieu thoi gian hon the, hay thu 1ai

= =

Hinh 4.13. Nhap ma xac minh qua tin nhan SMS
S dung gmail

G0 dia chi https://mail.google.com tir trinh duyét web. Tai muc dang nhap:

- Nhép tén nguoi dung (Username).
- Mat khau (Password).
- Kich vao nat Bang nhap.

Két qua sau khi ddng nhap (hinh 4.14):
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Gmail « (6 Tic vy khic ~ 1-50 trong tdng s6 1.857 > Q-

“ Raafat Zarka Appel au test pour lévaluation de lapphcation Wanachp - Mada M N d at 15thg 7
Hop th 241

Pham Quang Ding Nhom cua em ) 9 ersity of £ L f Inf t Y 1 a 15thg7
3

Quan t1ong Nguyen, Pham, téi (4) Cap nhat webse ca nhan - M gunad M 5 N 2 3 @ 15thg7
Thur 8 gl Nguyen Nnam Tuat FW: chan gdi everon - NGUYEN NHAM TUAT (Mr ) Sales Re tati MATSU VIET NAM 7. QuangMi @@ 12thg7
Thu nhap (142)

Nguyen, téi (T) Bai bao ve Leafsnap - Em dang 1 8 ’ 1 ¢ t ydang @ (2thg7
22

Nguyen Thuy (2) Fwd. This Week - HANU Seminar Senes on Intelligent Systems - Ch 41 gC. t 28thg 6

Nguyen Thi Thuy MSc program /] g . ety dsia C ergen/aimaste 23thg 6
Ban dang & ché 65 én
Sl axghic Ngwyen . Tea Nauyen (7). Viec Bo mon. Sua de cuong KE8 - Cac [hay co sau xem la nol dung de cuong cac mon xem da suatheo dung yeucaa ck ao 20 1ha 6

Hinh 4.14. Két qua sau khi ding nhip
- Chon Hép thu dén dé xem thu dén

- Chon Thuw da giri dé xem thu da gui di
- Soan thao email mai

Kich vao nat “Soan” dé soan thao mot email méi, xuat hién trang soan thao. Nhap cac yéu
cau nhu hinh 4.15.

Kich vao “Giri” dé gui thu di sau khi da hoan thanh thao tac soan thao.

Thw méi o X

r6i | Mathias Géry » <—] Nhap dia chi ngudi nhan

Cc <:: Pia chi ngwdi ddng giri téi

Chua @é <: Nhap tiéu dé thw gtri

ﬁ NG&i dung thw giri

Gt¥i file dinh kém

Ao

| — =l

Hinh 4.15. Cira sé soan thw méi
4.3.4. Luu trir dir liéu dam may
Luu trir dit liéu dam may 1a mot dich vy luu trix (hay sao luu - backup) dit liéu & cac thiét
bi ma nguoi ding khong biét dwoc dia chi thuc. V& ban chat d6 chinh 1a nhiing dich vy truc
tuyén cung cap giai phap giup ngudi dung cét gitr cac loai dir liéu cua ho 1én “dam may”, tic hé
thdng may chu cua nha cung cip dich vu. Nguoi ding cd thé truy cap (explore), tai Ién (upload),
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tai xudng (download), ddng bo hoéa (sync) dir liéu cua ho tir bat cir dau co Internet, thong qua
nhiéu thiét bi c6 kha ning két ndi Internet.

Vi dich vu luu trit dit liéu ddm may, ta thy:

Uu diém: Khong con 1¢é thudc vao cac thiét bi luu trir vat 1y nhu dia nhd, CD... va cd thé
truy cap & moi noi c6 Internet. Giam thiéu rai ro mat mat, hu hong dit liéu c6 thé xay ra khi sir
dung cac bién phap luu trir truyén théng, nhu: st dung 6 cting, 6 cing di dong USB (thuat ngi
dugc dung dé chi cac 6 cang hay thanh nhé di dong, hay duoc goi tit 13 6 USB), hay dia CD,
DVD.

Nhuege diém: Phy thudc vao Internet va nha cung cap dich vu luu trit ddm may.

C6 hai dic diém rat quan trong tao nén su khac biét cua luu trit dir liéu dam may so véi
cac loai luu trir khéac:

- V¢i cac loai luu trir khac, ngudi dung hoan toan biét chinh xac noi luu trir dir liéu nhu
trong 6 USB hay 6 ctmg, dia DVD... COn véi luu trit dit liéu dam may nguoi ding khdng thé biét
chinh xac dugc dia chi thuc cua cac may dich vu.

- Nguoi dung dich vu luu trit dit liéu dam may c6 thé dong bo héa (sync) tat ca cac dir liéu
& bat ky noi dau co Internet.

Hién nay c6 rat nhiéu nha cung cap dich vu luu trit dit liéu ddm may véi céc chinh séch
vé gia ca va ché a6 bao mat khac nhau. Vé gia, phan 16n cung cap cac gi mién phi bén canh céc
dich vu ¢o6 phi di kém nhu tang dung luong luu trir, chwong trinh truy cap dit liéu trén may tinh
hay thiét bi cam tay... V& bao mat, c6 rat nhiéu dich vy khong dam bao (hodc khong qui dinh rd)
ché d6 bao mat thong tin cho ngudi dung mién phi. Mot cau hoi dat ra 1 1am thé nao dé chon
dieoc mét dich vy lueu trik die liéu dam mdy phic hop? Mot s6 tiéu chi duoc goi v sau day giup
ngudi ding d& dang hon trong viéc ra quyét dinh lya chon caa minh: Dung luong cho phép luu
trit mién phi (Free Space); dung luong ti da cho phép ddi véi mai tép tin duoc tai 1én (Max file
size); bang thong gigi han tai lén va tai xudngtrong mdi thang/ngay (Bandwidth
limit/month/day); cho phép ma hoa dix liéu dé dam bao tinh an toan (Encrypt)...

Mgt sé dich v lwu triv dit liéu ddm mdy dién hinh hign nay:
a) Mediafire

MediaFire 12 mot trang web chia sé dir liéu mién phi va khong giGi han. Tat ca cac thanh
vién dang ky déu c6 thé str dung day du chic niang cua MediaFire.

Website bao gdom 4 loai dich vu gébm Free, Persernal, Pro va Business. Nguoi dung dich
vu Free (mién phi) duoc tai 1én cac tép tin c6 dung lugng khong quéa 200 MB, sau d6 dugc cung
cdp mot URL dé tai xudng tép tin va co thé chia sé cho bat ky ai. Thém vao d6, anh sb ciing co
thé duoc tai Ién va hién thi dudi dang thu vién. MediaFire phién ban 3.0 véi nhiéu chtrc ning
mé&i nhu: Khéng yéu cau dang ky, truy cap tép tin khéng can cho doi, khdng giéi han thoi gian
luu trix, khdng gidi han s tép tin tai ciing maot luc, cho phép truc tiép tai tép tin 18n mot thu muc,
cho phép dbi tén tép tin, khdng phan biét quéc gia, ving 1anh tho cia ngudi dung.
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b) Google Drive

Google Drive Ia dich vu luu trit tryc tuyén dugc Google ra mit vao dau thang 5 nim
2012, cho phép ngudi ding dé dang tai 1én, chia s¢ va dong bo hoa dir liéu 1&n dich vu nay.
Ngudi ding ¢6 thé sir dung Google Drive dé luu trir tit ca cac loai tép, bao gom tai liéu, ban
trinh bay, nhac, anh va video. Ngudi dung c6 thé mé nhiéu loai tép ngay trong trinh duyét, bao
gom tép PDF, tép Microsoft Office, video c6 do phan giai cao va nhiéu loai tép hinh anh.

Google Drive tu dong cap nhat moi noi dung, do dé nguoi ding c6 thé thuc hién cac
chinh stra va truy cap phién ban méi nhat tir bat ky noi nao. Google Drive cung cap nhiéu céch
dé xem, tim va sap xép cac tép; co cac tiy chon tim kiém manh mé - tham chi Ia kha ning tim
kiém van ban trong hinh anh, gitp nguoi ding nhanh chéng tim thay noi dung dang tim kiém.

Google Drive cho phép:

- Luu trit mién phi 15GB noi dung thu, tai liéu, hinh anh, video.

- Dung luong tdi da cho phép ddi voi mdi tép tin dugc tai 1én 12 1GB.

- Truy cap moi thi trong Google Drive tir nhiéu thiét bj khac nhau nhu: may tinh, dién
thoai thdng minh hoac may tinh bang.

- Pong bo hoa cac tép. Kha niang dong bo hda cai sdn cua Google Drive dam bao cac tép,
thu muc va tai liéu Google giéng nhau trén tat ca thiét bi, chi can két ndi web.

- Ngung gui tép dinh kém qua email. Google Drive cho phép nguoi dung chon lua chinh
xé&c nhitng ngudi - ban be, gia dinh, ddng nghiép - nhan duoc tép can chia seé.

c) SkyDrive

SkyDrive la dich vu luu trit dit liéu tryc tuyén mién phi caa Microsoft. Ung dung nay c6
san cho hé diéu hanh Windows va Mac, Windows Phone va iPhone.

Vé co ban, dich vy nay hoat dong tuong ty nhu cac dich vy luu trir dir liéu tryc tuyén
khac. Nguoi dung Windows sau khi cai dat ang dung ndy vao may tinh caa minh chi can ding
nhap vao tai khoan Windows Live cta ho dé lién két may tinh dang st dung véi dich vu luu trix
truc tuyén nay.

SkyDrive cho phép:

- Luu trir mién phi 7GB néi dung.

- Dung luong tdi da cho phép ddi véi mdi tép tin duoc tai 1&n 12 2GB.

- Tao ra mét thu muyc riéng ctia no trong may tinh cta ngudi dung.

- Pdéng bo hda ngay lap tic va hoan toan ty dong tat ca cac tép tin va thu muc duoc luu
trong SkyDrive.

- Luu moi tép tin cd trong SkyDrive cua ngudi dung trong thu muc SkyDrive trén may tinh
cling nhu dugc luu trén dam may.

Phién ban danh cho Windows cua dich vu nay cho phép ngudi dung truy cip vao tat ca
c4c tép tin trén may tinh (ctia nguoi dung) tir giao dién web cua SkyDrive. Chi can chon mét
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may tinh dang bat c¢6 trong danh sich cac may tinh duoc lién két véi tai khoan SkyDrive caa
ngudi dung trén giao dién web, sau d6 dién doan ma bi mat duoc hé thdng gui dén tai khoan
email cua ngudi dung; ngudi ding s& c6 todn quyén xem tat ca cac tép tin co trén may tinh vira
chon ngay trén giao dién web cua dich vu luu trix dir liu truc tuyén nay.

d) Dropbox

Dropbox 1a dich vu sao luu, luu trit dit liéu truc tuyén voi kha niang ddng bo theo thoi

gian thyc va ty dong thuc hién sao lvu. Phan mém nay chay tét trén Windows, Mac, Linux, ddng
thoi 6 thé sir dung DropBox trén dién thoai nhu iPhone, Blackberry, Android, iPad...

Dropbox cho phép:

Luu trir mién phi 2GB dix liéu.

Dung lugng tdi da cho phép ddi vai mdi tép tin duoc tai 1én 12 300MB.

Khong gisi han bang thong tai vé va kha ning lam viéc trén nhiéu nén tang tir may tinh
dén thiét bi di dong.

Tu dong d6ng bod hda cac tép tin (tit ca cac tép tin khi duoc luu trit vao thu muc My
Dropbox trén may tinh ca nhan s& dugc ty dong dong bo hda véi cac may tinh khac co cai
dat san Dropbox).

Chia sé tép tin mot cach dé dang. Ngudi dung dit cac tép tin/thu muc mudn chia sé vao
trong Dropbox rdi sau dé, giri e-mail moi nhitng ngudi mudn chia sé thu myc do.

Sao luu truc tuyén I tu dong. Bat ki c4c tép tin ma ngudi dung dit vao trong thu muc
Dropbox sé duoc tu dong sao luu vao cac may chu.

Dropbox cho phép ngudi dung quay tro lai qua khir dé khoi phuc nhiing dir liéu bi x6a
hoic bi thay d6i. Dropbox giir 30 ngay lich sir ciia nhitng lan thay doi do ngudi ding thuc
hién dé nguoi dung co thé hoan tac lai bat ky sai 1am va tham chi Iy lai duoc cac tép tin
da bi xoa.

CAU HOI ON TAP

1: Hay trinh bay khai niém mang may tinh, cach phan loai mang may tinh.
2: Dua theo ki thuat truyén tai thong tin c6 may kiéu mé hinh két ndi? Trinh bay nhitng md hinh
két ndi do.

0 N o o A W

9:

: Thé nao la giao thirc mang may tinh?

: Muc dich cua dich vu DNS — phan giai tén mién. CAu trdc cua tén mién?

: Piéu kién dé két ndi Internet 1a gi?

: Thé ndo 1a mang Internet? Cac dich vu co ban cua Internet 13 gi?

: Hay trinh bay dich vu tim kiém trén Internet.

: Hay trinh bay ciu tric cia mot dia chi email; cdu tric cia mot email?

Thé nao la dich vy luu trir ddm may? Trinh bay wu nhuge diém cua dich vy nay?

10: Hay so sanh mot s6 dich vu luu trit dam may dién hinh (Mediafire, Google Drive, SkyDrive,
Dropbox).
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Chuong 5
co SO DI LIEU

Chirong nay gidi thiéu nhiing kién thite co bdn lién quan dén co sé dir liéu, hé quan tri
co s¢ dir liéu, ngdn nga truy van di lieu SQL. Tir dé, gitip sinh vién hiéu dwoc: co sé di lidu 1a
gi, s can thiét cua viéc té chirc dir liéu dudi dang co sé dir liéu, phan mém ding dé tao 1gp va
qudan tri co co dir lidu, ngdn nga truy van diz liéu SQL.

5.1.CO SO DU LIEU
5.1.1. Khéi niém co sé dir liéu

Co s dit liéu (CSDL, thuat ngit tiéng Anh Ia database) 1a mot tap hop céc dir liéu c6 lién quan
v6i nhau chira thdng tin vé mot td chirc nao do (nhu mot trudng dai hoc, mdt ngan hang, mot bénh vién,
mot cong ty...) dugc luu trir trén cac thiét bi nhé thir cAp (nhu bang tir, dia tir...) dé dap wng nhu cau khai
thac thdng tin cua nhidu ngudi st dung véi nhiéu muc dich khac nhau.

Vi du 5.1: Bai toan Quan ly sinh vién don gian, ta c6 thé ding mot co s& dit liéu luu trix
thong tin vé sinh vién va két qua hoc tap caa ho bao gom 5 bang (vi du duoc tao bai phan mém
Microsoft Access) nhu sau:

Bang KHOA:
| = Khoa
MakKhoa ~ Tenkhoa - SoDT -
CNTT Cong nghé théng tin 0462617701
Y Thay 0436782978
KE KE& todn
CNSH Céng nghé sinh hoc
NH Mang hoc
CNTP Céng nghé thuc pham
aLpp Quan ly dat dai 0438674739
*
Bang LOP:
— Lop
MalLop - TenLop - Mak -

Cong nghé sinh hoc A K56 CMSH
KS7CMNSHA Cong nghé sinh hoc A K57  CNSH
KS7CNTTA Cong nghé théng tin AKS7 CNTT
K57QLTT Quan Iy théng tin K57 CNTT

K58CNTTA Cong ngh& théng tin A K58 CNTT
K58CNTTB Céng ngh& théng tin BK58 CNTT
KS8TYA Thu A K58 TY
K58TYB ThuYB K58 TY
K59TYC Thu ¥ C- K59 TY
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Bang SINHVIEN:

~ ] Sinhvien =
Masv -| Hodem - |Ten - |Mgaysinh - |Gioitinh - Tinh - Malop -~
+ 561000 L& Thi Minh Thiy 04/06/1992 MNir Thanh Hda KS8CMNSHA
+ 571233 Trén Trung Hai 04/06/1993 Nam Nam Binh KSTCMNSHA
+ 573435 Lé Thi_| Linh 23/06/1993 Nir Ha Nai K3TCMNSHA
+ 582004 Tran Trung Kién 05/07/1994 Nam Ha Noi KSTCNTTA
+ 583456 L& Thu Hoai 03/05/1994 Ni¥ Ha Nai KSBCMNTTA
+ SBB7E0 Nguyén Thi Hufén 04/06/1994 Ni¥ Thanh Hoa KS8CNTTA
*
Bang MONHOC:
=] MonHoc x
MalH - TenMH - DVHT - DieuKien -
TH10:09 Tin hoc dai cu'ong 2
TH1010 Tin hoc i*ng dung 2 Tin hoc dai cwrong
TH2010 Co sy dir ligu 3 Tin hoc dai cwong
TH2021 HE& quan tri CSDL 3 Co s dif ligu
TH3020 Lap trinh mang 2 Tin hoc dai cwong
*

Bang KETQUA:

Vi mdi nhém ngudi ding ¢é vai trd, nhu cau hiéu va khai thac thong tin khac nhau nén dé
quan ly thdng tin mot cach hiéu qua, cac hé CSDL phai c6 cac mirc thé hién khac nhau. C6 3
muc thé hién CSDL 1a muc vat ly, mac khai niém, muc khung nhin.

a. Muc vat ly

Nhitng chuyén gia tin hoc can hiéu chi tiét vé& cach luu trit dir liéu trong bo nhé, chang
han: cac tép dir liéu duge luu trit trong ving nhé ndo? mai ban ghi chiém bao nhiéu byte? Muc
hiéu biét chi tiét vé mot CSDL nhu vay goi 1a mirc vat ly cia hé CSDL do.

*

j Ilntmn\
MasSWy - MahH - Diem - i
561000 TH1009

561000 TH2010
361000 TH2021
561000 TH3020
571233 TH1010
573435 TH1009
373435 TH1010
573435 TH2021
573435 TH3020

W00 B0 s =] Lo <]

5.1.2. Cac mirc thé hién cia co sé dir liéu
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b. Muc khai niém

Nhém phat trién cac wng dung khdng can hiéu chi tiét & mac vat 1y, nhung ho can phai
biét nhitng dir liéu nao duoc luu giir trong CSDL, gitra cac dit liéu c6 méi quan hé nhu thé nao.
Mtc hiéu CSDL nhu vay duoc goi 1a mac khai niém.

SinhVien
¥ Masv
Hodem
KD——-o0C
Lop ten
@ Malop Ngaysinh
TenLop Gioitinh
MaKhoa Tinh
Malop
4 8
Khoa Ketqua Monhoc
% Makhoa 7 Masv 2 MaMH
Tenkhoa % MaMH CoO—6w TenMH
SoT Diem DVHT
DieuKien

Hinh 5.1. Vi du vé mitc khai ni¢m cia CSDL

c. Mic khung nhin

Mdi nhom nguoi dung chi can biét phan thong tin nao dé cua CSDL phu hop véi nghiép
vu hay muc dich str dung ciia minh. Vi dy, sinh vién théng qua khung nhin biét dwoc nhiing
thong tin lién quan dén ban than ho. Ngudi quan tri CSDL can biét dugc toan bo thdng tin vé
CSDL... Vi vay, mirc khung nhin 1a muc hiéu CSDL cua nguoi ding thong qua khung nhin.

Ba murc hiéu vé CSDL nhu trén chinh 13 ba mérc md ta va lam viéc vai CSDL, phi hop
vé6i nhu cau khéac nhau cia nhimg nguoi lién quan dén CSDL.

WSERI __ T *lK.nhin1
WUSER2 » K. nhin2
CSDL muc CSDL muc
< > khainiém [ vatly
(loaic)

\USERn___ | K. nhinn

Hinh 5.2. Ba mitc thé hign ciia CSDL
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5.1.3. M6 hinh dir liéu quan hé

M@ hinh di liéu (data model) 1a mét tdp cac khai niém va ki phap ding d@é mé ta di lidu,
cac moi quan hé cua dir liéu, cac rang bugc trén dir liéu cua mgét to chuc.

Hién nay, c6 kha nhiéu mé hinh dir liéu nhu:

- M@ hinh dir liéu quan hé (Relational Data Model).

- M0 hinh dit liéu phan cap (Hierarchical Data Model).

- M@ hinh dir liéu mang (Network Data Model).

- M@ hinh dit liéu thuc thé - lién két (Entity-Relationship Data Model).
- M@ hinh dit liéu huéng d6i tuong (Object Data Model).

Trong cac md hinh trén thi mé hinh dit liéu quan hé duoc st dung kha phéd bién. M hinh
nay dugc dé xuat bai E. F. Codd vao nhitng nim 1970 - 1972. N6 cung cap mét cau tric dir liéu
don gian do 1a quan hé (bang).

Co so dir lieu duoc x@y dung trén mo hinh dir liéu quan hé duoc goi lIa CSDL quan hé.
Mot CSDL quan hé thong thudng chira nhidu bang. Mdi bang chira dir liéu ciia mot tap thuc thé,
bao gom cac hang va cac cot. Mai hang 1a mot ban ghi (Record), mdi cot 1a mot truong (Field).
a. Mgt sé khai niém co ban trong md hinh déz liéu quan hé

* Quan hé: Dit liéu luu trir trong CSDL duoc t6 chtc thanh bang 2 chiéu. Mdi bang 2
chiéu dugc goi 1a mot quan hé.

Dudi day la vi du cua mot quan hé:

Tén bang ~

Tén céc thugc tinh ~ Truong (Field) I

/

v —
SINHVIEN | MaSV HoDem Ten NgaySinh | GioiTinh | Tinh !

Tén quan hé

()]
N
H
N
w
ol
=z
«Q
[
<
»n
=
<
o
=
Z
QD
3
N
w
=
o
(2]
S~
©
o
Z
QD
3
_|
>
QD
>
=
I
o
QD

Lé Van Hung 03/05/91 Nam Ha Noi

521235

Hang ~ B ~ Ban ghi

Hinh 5.3. Vi du v& quan hé SINHVIEN

*  Luoc do (schema)

Tén cua mot quan hé va tap cac thudc tinh caa no duoc goi 1a mét luge d6 ddi véi quan
hé d6. Ta biéu dién lugc dd cho mét quan hé bai Tén cua quan hé va theo sau 1a danh séch cac
thugc tinh caa né. Vay luoc d6 cua quan hé SINHVIEN trong hinh 5.3 1a:

SINHVIEN(MaSV, HoDem, Ten, NgaySinh, GioiTinh, Tinh)
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Luge dd co so dit lieu quan hé (relational database schema) 12 tap cac lwge d6 quan
hé cua bai toan.

Vi du 5.2: Bai toan quan ly sinh vién trong vi du 5.1 c6 luge ¢6 CSDL bao gom 5 lugc d6
quan hé sau:

KHOA(MaKhoa, TenKhoa, SoDT)

LOP(MaLop, TenLop, MaKhoa)

SINHVIEN(MaSV, HoDem, Ten, NgaySinh, GioiTinh, Tinh, MaLop)

MONHOC(MaMH, TenMH, DVHT, Dieukien)

KETQUA(MaSV, MaMH, Diem)

* B¢ (tuble)

B6 1a dong cua mot quan hé, trir dong tiéu dé (tén cua cac thudc tinh). Bo con c¢d cach goi
khéc la ban ghi (record). Trong mot quan hé cac bo khong duoc trung nhau.

*  Mién (domain)
Mién la tap céac gia tri ma thudc tinh c6 thé nhan.
Vi dy, mién cua thudc tinh Gioitinh (gi6i tinh) trong vi du 5.2 gém hai gid tri {Nam, Nir}.
*  Khda (key, con goi la khoa chinh)
Khoa cia mot quan hé 1a mot hozc nhiéu thudc tinh téi thiéu dé xac dinh tinh duy nhat
cua moi bo trong quan hé d6
Vi du 5.3: Trong quan hé SINHVIEN ¢ trén, d& hiéu 1a MaSV caa mdi sinh vién la duy
nhat, khéng thé c6 2 mé sinh vién tring nhau. Vay MaSV duoc thiét lap 1a khoa.

Vi du 5.4: Trong quan hé¢ KETQUA(MaSV, MaMH, Diem) & trén, vi moét sinh vién co
thé hoc nhiéu mon hoc nén dé ghi diém cac mon cua sinh vién d6 vao bang thi cac bo c6 cling
MaSV, khac nhau MaMH. Tuong tu, mot mon hoc c6 thé duoc hoc bai nhiéu sinh vién, nén cac
bo co thé trung MaMH, khac nhau MaSV (xem bang KETQUA & trén). Nhung cap MaSV,
MaMH khéng thé tring nhau dé xac dinh duy nhat mot diém mén hoc cua sinh vién.

Chu y: Mot quan hé cd thé c6 nhiéu khoa, khi 6 mdi mot khoa dugc goi 1a mot khoa du
tuyén. Thong thudng c6 mot khoda du tuyén dugc chi dinh lam khoa chinh. Viéc lya chon mot
khda du tuyén 1am khoa chinh 1a tdy ¥, nhung nén chon khoa dy tuyén dic trung cho b va chi
gom moét thudc tinh hozc ¢6 it thudc tinh nhét 1am khoa chinh.

Vi dy 5.5: Lugc d6 quan hé KHOA(MaKhoa, TenKhoa, SoDT) ¢6 hai khoa ung cu la:
K= {MaKhoa}, K> ={TenKhoa}, tuy nhién ta chon MaKhoa lam khoa chinh vi n6 dac trung cho
Khoa hon va céc gia tri cia thudc tinh ndy ngan, khong cé dau va khong cé khoang trong.
*  Khoa ngoai (foreign key)
Khoa ngoai (khda ngoai) cua mot luoc do quan hé 1a mot tap gdm mot hay nhiéu thudc
tinh khong phai 1a khda chinh cia luoc d6 quan hé nay nhung lai 12 khda chinh ciia mot luge dd
quan hé khac.
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Khoa ngoai dung dé biéu thi lién két gita quan hé nay va quan hé khéac trong md hinh
quan hé.

Vi dy 5.6: Xét luoc ¢6 CSDL trong vi du 5.2. Ta thay, trong lugc dd quan hé LOP ¢
MaKhoa la khoa ngoai (vi né 1a khoa chinh trong luoc d6 quan hé KHOA nhung khong phai 1a
khoa chinh cua lugc d6 quan hé LOP). Khi di tao méi quan hé (Relationship) hop ly giita trudng
MaKhoa trong bang KHOA véi trudng MaKhoa trong bang LOP thi ta ¢6 thé truy van céc thong
tin lién quan gitra 2 quan hé nay nhu 16p nay thuéc khoa nao, co6 tén khoa la gi. Nhirng n6i dung
nhu nay s& duoc minh hoa rd rang hon & phan sau va khi thuc hanh trén may tinh.

M6t vi du twong ty trong luoc d6 quan hé SINHVIEN c6 MalLop la khoa ngoai (vi n6 1a
khoa chinh trong luge d6 quan hé LOP nhung khong phai 1a khoa chinh cua luoc d6 quan hé
SINHVIEN).

Luu ¥ 12 khoa ngoai khong xac dinh tinh duy nhat cua bo di liéu nhu khoa chinh. Véi vi
du nay:

- Trong quan hé LOP, thudc tinh MaKhoa cua cac bo cé thé tring nhau (twong duong mot
khoa c6 nhiéu 16p); nhung trong quan hé KHOA thi thudc tinh MaKhoa cua mdi bo phai
la duy nhét.

- Trong quan hé SINHVIEN, thugc tinh MaLop cta c4c bo ¢d thé trung nhau (twong duong
mot 16p ¢d nhiéu sinh vién); nhung trong quan hé LOP thi thudc tinh MaLop ctia mdi bo
phai 12 duy nhat.

5.1.4. H¢ co sé dir ligu
Hé CSDL (Database system) la mot hé théng gom 4 thanh phan:

- Cosodi liéu.

- Ngudi str dung co so dir liéu: La bat cir mot ngudi ndo dé co thé truy nhap (hop phap)
vao CSDL, c6 nghia la bao gom tat ca nhitng nguoi sir dung cudi, nhitng nguoi viét
chuong trinh wng dung va nhitng nguoi diéu khién toan bo hé théng (con goi 1a ngudi
quan tri CSDL).

- Hé quan tri CSDL (Phan 5.2).

- Phan ciing: Bao gém cac thiét bi nhé thir cip duoc sir dung dé luu trit CSDL.

5.1.5. Loi ich caa hé co sé dir lieu

Trude khi cac hé CSDL ra doi (khoang dau nhitng nam 60) 13 giai doan tién xtr 1y co s&
dir liéu: Dir lidu duoc to chirc va xir Iy boi cac tép ghi trén cac bang tir. Cac ngdn ngit 1ap trinh
nhu COBOL, BASIC dugc sir dung dé 1ap trinh xtr 1y dit liéu. Mdi chuong trinh tng dung déu
c6 mot tép dit lidu twong ung va mdi khi chuong trinh tng dung can dugc stra d6i hodc mé rong
thi tép dir liéu twong Gmg ciing phai thay ddi theo. Cach td chirc luu trit nhu vay s& bi dur thira di
liéu, dir liéu khong nhat qudan, khé khan trong viéc truy cdp va chia sé dir liéu, div liéu khéng
diege bdao mdt cao... Viée st dung hé CSDL dé luu trit dit liéu theo 1y thuyét co s¢ dir liéu s&
khic phuc duoc nhitng han ché cta cach luu trit trén, cu thé ¢6 nhitng vu diém sau:

- Gidm bét duw thira dit liéu trong luu triv: Trong cac tng dung lap trinh truyén théng,
phuong phap t6 chic Iuu trir dit lidu vira tén kém, du thira thong tin va lang phi bd nhd.
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Nhiéu chuong trinh tmg dung khac nhau cing xi 1y trén cac dir liéu nhu nhau nhung lai
khong dung chung dit lidu, dn dén sy du thira dang ké vé dir liéu.

- Tranh dwoc sy khong nhat quan trong lwu trie dir lieu va bao dam dwoc tinh toan ven cua
dir liéu: Néu mot thudce tinh duge mo ta trong nhiéu tép dir li¢u khac nhau va cac ban ghi
bi 13p lai nhiéu 1an thi khi thyuc hién viéc cap nhat, sira d6i, bo sung s& khong sira hét noi
dung cac muc d6. Néu dir lidu cang nhiéu thi sy sai sot khi cap nhat, bd sung cang 16n.
Kha ning xut hién mau thuin, khong nhit quan théng tin cang nhiéu, din dén khong
nhét quan dit liéu trong luu trir. Tat yéu kéo theo sy di thudng thong tin, thira, thiéu va
mau thuin thong tin. Néu mét thudc tinh ciia mot ddi tuong chi dugc luu trir mot lan
trong mot CSDL thi s& dam bao dugc tinh toan ven va nhat quan cua di liéu.

- C6 thé trién khai dong thoi nhiéu g dung trén cing mét CSDL: Piéu nay c6 nghia 1a
trén cing mot CSDL c6 thé trién khai dong thoi nhiéu ing dung khéc nhau tai cac thiét bi
dau cubi khac nhau.

- T hé'ng nhat cdc tiéu chudn, thi tuc va cac bién phap bao vé, an toan dir liéu: Cac CSDL
s€ duogc quan ly tip trung boi mot ngudi hay mot nhom ngudi quan tri CSDL. Ngudi
quan tri CSDL co6 thé ap dung théng nhét céc tiéu chuén, quy dinh, thu tuc chung nhu quy
dinh théng nhét v& miu biéu bao cdo, thoi gian bd sung, cap nhat dir liéu. Nho do cong
viéc bao tri dir liéu trd nén dé dang. Ngudi quan tri CSDL c¢6 thé bao dam viéc truy nhap
tGi CSDL, ¢ thé kiém tra, kiém soat cac quyén truy nhdp ctia ngudi str dung, c6 thé cho
phép nhiéu nguoi truy nhap dong thoi ma van dam bao tinh dung dén cua dir liéu. Nguoi
quan trji CSDL c6 thé cho phép mdi ngudi ding ctia hé CSDL chi dugc phép truy cap mot
phan CSDL, diéu d6 ciing 1a mot bién phap giit cho dit liéu trong CSDL duoc an toan. Vi
du, trong hé théng quan 1y hoc tap theo tin chi trén mang, cac sinh vién cta trudng chi
nhin thdy mot phan CSDL chira thong tin vé sinh vién d6 thong qua tai khoan ho duoc
cap chi khong nhin thiy cac thong tin ciia sinh vién khac.

Nhu vay, viée to chire luu trir dir liéu trong CSDL giup nguoi dung quan 1y dit lidu tot
hon va thong qua cac hé quan tri CSDL ta c6 thé thuc hién cac nhiém vu quan trong nhu: téng
hop, sép Xép, tim kiém, thém, x0a, sira... va khai thac dir liéu.

5.2. HE QUAN TRI CO SO DU LIEU
5.2.1. Khéi niém

Hé qudn tri co sé dir liéu (HQTCSDL, thugt ngi tieng Anh |a Database Management
System - DBMS) 1a phan mém duwoc thiét ké dé thudn loi viéc tao ldp, heu trir va khai thac thong
tin cua CSDL.

Nhu vay, HQTCSDL cung cdp mot mdi truong thuan loi, don gian va hiéu qua dé nguoi
sir dung c6 thé tao lap, luu trir va thao tac trén CSDL ma khdng can quan tdm nhiéu dén thuat
toan chi tiét va cach biéu dién dit liéu trong bo nhé.

Duéi day 1a giao dién cua viéc duing HQTCSDL Microsoft Access dé tao lap co so dit
liéu:
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@- H 1= | | QLSV : Database (Access 2007) - Microsoft Access = = 5%

Home Create External Data Database Tools Design [~ e

= — —
=] i Insert Rows vl =7 = =58 = A=
BV g Ev | =2 = B3 i
= —! =" Delete Rows - =z
View Primary Test Validation . Property Indexes = Create Data Rename/Delete = Relationships Object
- Key Rules ‘f..‘ﬂ Maodify Lookups | sheet Macras ~ Macro Dependencies
Views Tools Show/Hide Field, Record & Table Events Relationships
Tables ¥ « || =] Sinhvien | X
Search. je) Field Name Data Type Description -
; Number =
j Ketqua
Hodem Text
& xnos Ten Text
£ Lop Ngaysinh Date/Time
FH MonHac Gioitinh Text
Tinh Text
F3 sinhvien
MaLop Text hal
Field Properties
General |Lookup
Field Size Long Integer
Format
Decimal Places Auto
Input Mask
Caption
Default Value Afield name can be up to 64 characters long,
validation Rule including spaces. Press F1 for help on field
Validation Text AEGUIIESS
Required Mo
Indexed Yes (Mo Duplicates)
Smart Tags
Text Align General
Design view. F& = Switch panes. F1 = Help. | | &3 ]

Hinh 5.4. Giao dién thiét ké cac bang trong HQTCSDL Microsoft Access

5.2.2. Phan loai hé quan tri co sé dir li¢u
a. Phan logi

Cac hé quan tri co so¢ dir liéu dugc phan thanh 3 loai: XML DBMS, ODBMS va
RDBMS.

v' XML DBMS: Phu hop cho dit liéu da dwoc dinh dang XML (eXtensible Markup
Language).

v ODBMS (object database management system): Phi hop cho mé hinh CSDL huéng ddi
tuong.

v" RDBMS (relational database management system): Phu hgp cho mé hinh co s¢ dir liéu
quan hé. Ngay nay, cac HQTCSDL nay déu c6 tinh ning thao tac trén dir liéu XML va
céc 16p ddi tuong.

~ Thong thuong, moi mot HQTCSDL duoc xéy dung dé phuc vu pho mot md hinh dix liéu
nhat dinh, nhung cling c6 mét s6 HQTCSDL c6 thé phuc vu cho nhiéu mo hinh dir liéu khac
nhau.

b. Mt sé hé quan trj co s dik liéu phé bién

Ngay nay, c6 mot sd HQTCSDL ph bién nhu: Microsoft Access, Microsoft SQL Server,
MySQL, SQL.ite, Oracle.
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- DB2 la san pham cua IBM thudc dong HQTCSDL quan hé, phién ban dau tién ra doi
nam 1982. Pay 1a HQTCSDL duoc dung cho tat ca cac may tinh, tir may tinh c& nhan
dén nhirng dong may tinh 16n.

- Microsoft SQL Server va Microsoft Access la san pham cua Microsoft, thuoc loai
HQTCSDL quan hé.

- MySQL la HQTCSDL ngudn m¢ da ludng, da ngudi dung, dwoc hang MySQL san
xuit. MySQL rét phé bién véi nhirng tng dung web va cé thé l1am viéc vai cac CSDL
trén nén Linux/Mac/Windows.

- SQLite 1a mét hé quan tri co so dit liéu co dic diém caa gon, nhe, don gian. Chuong
trinh gom 1 file duy nhat c6 dung lugng chua dén 500kB, khong can cai dat ma co thé
st dung ngay. CSDL duoc luu & mat file duy nhat, chay tét trén platform Mac OS-X,
Android, iOS.

5.2.3. Chirc nang co ban caa hé quan tri co sé dir ligu

Mot hé quan tri co so dit liéu co cac chuc nang co ban sau ddy:

*  Cung cap moi truong tao lap CSDL

* Cung cép moi truong cap nhat va khai thac dir liéu

- Cdp nhdt: Thém, x06a, stra dir ligu.
- Khai théac: Sap xép, tim kiém, két xuét bao cdo...
* Cung cép cong cu kiém soat, diéu khién CSDL
- Phat hién va ngén chan su truy cap khong dugc phép.
- Duy tri tinh nhat quén ctia dit liéu.
- T chirc va diéu khién céc truy nhap dong thoi.
- Khéi phuc CSDL khi ¢6 sy ¢b ¢ phan cimg hay phan mém.
- Quan 1y cac mo ta dir licu.

NGi chung cac HQTCSDL déu cé cac chire ning trén, nhung cac HQTCSDL khac nhau
c6 chét lugng va kha ning khac nhau khi dap tng cac nhu cau thyc té. Cac HQTCSDL ludn phéat
trién theo huéng dap tng doi hoi ngay cang cao cua ngudi dung, bdi vdy cac chic ning cua
ching ngay cang dugc mo rong.

5.3. NGON NGU TRUY VAN SQL

SQL (Structured Query Language — ngdn ngit truy van c6 cau tric) la ngdn ngi truy van
dua trén dai s6 quan hé duoc xac nhan 1a rit manh, phd dung va d& st dung. SQL duoc sir dung
hau hét trong cac thao tac: truy van, thém, x6a, stra trén cac hé quan tri CSDL quan hé. SQL
dugc thiét 1ap nhu mot ngdn ngix chuan ddi vai co so dit lidu.

Ngbn ngir SQL gdm céc thanh phan:

- Ngbn ngit dinh nghia dir liéu (Data Definition Language - DDL): Cung c4p céc cu lénh
cho phép dinh nghia cac luge d6 quan hé, cac rang budc toan ven ma dit lidu duoc luu trix trong
CSDL phai théa man, cho phép x6a, sira cAu tric cac quan hé.
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- Ngbn ngtr thao tac dir liéu (Data Manipulation Language - DML): Pay la nhém cau
lénh cho phép thao tac trén cac dir liéu cia quan hé. N6 dung dé tim kiém, trich rat, tong hop dix
liéu tir cAc quan hé, ddng thoi cho phép thém, x6a, stra dit liéu trong cac quan hé

- Nhém ngdn ngir kiém soat dir liéu (Data Control Language - DCL): Bao gdom céc cau
lénh ¢am bao tinh an toan va toan ven di liéu, cip phat quyén truy cap vao dit liéu.

Trong ndi dung gido trinh Tin hoc dai cuong nay chu yéu gisi thiéu nhém ngdn ngit thao
tac dir liéu co ban.

Nhom ngén ngit SQL thao tac dit liéu bao gom céc cau Iénh cho phép thao tac trén di
liéu cia CSDL. N6 dung dé thuc hién céc truy van nhu: tim kiém, thém, x6a, stra cac ban ghi.

- SELECT — trich dix liéu tir mot co so dit liéu

- INSERT - chén dix liéu mai vao trong mot co so dir liéu

- DELETE — x0a dir liéu tir mot co so dir liéu

- UPDATE - cap nhat dir liéu trong moét co so dir liéu
5.3.1. Cau lénh truy vén dix liéu

Loai cau Iénh nay cho phép ta tim kiém, trich rat dit liéu tir co s dit liéu. Két qua cua cau
lénh duoc hién thi dudi dang bang 2 chiéu.

Cu phap:

SELECT [DISTINCT] <danh sach cé4c cot>| *| <biéu thuc>

FROM <bang 1> [,bang 2...]

[WHERE <diéu kién>]

[GROUP BY <danh sach tén cot> [HAVING <biéu thirc diéu kién>]]
[ORDER BY <danh séch tén cot|<biéu thuc> [ASC|DESC]]

Giai thich:
- DISTINCT la tir khoa dé dugc mot danh sach khdng c6 céc ban ghi tring nhau.

- Céc thanh phan ma nguoi ding phai dién cu thé vao khi viét énh duogc viét
trong cap < >.

- Céc thanh phan tiy chon (nhitng thanh phan c¢6 thé c6 hodc khong) duoc viét
trongcap [ ].

- Danh séch cac cot 1a tén cac cot can truy van trong cac bang (chd y néu tén cot
Xuat hién trén nhiéu bang thi phai chi ré cot d6 dugc tham chiéu qua bang nao bang cu
phap: Tenbang.Tencot)

- SELECT *: dung dé hién thi tat ca cac cot trong bang.

- Bang 1, bang 2... 1 t&n cac bang hoic tén cac khung nhin dung dé truy van dix
liéu.
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- Ménh dé¢ WHERE dung dé chi dinh mét tiéu chuan chon cac ban ghi.
- <diéu kién> 1a mot biéu thirc logic c6 két qua tra vé 1a TRUE hozic FALSE.

- GROUP BY <tén cac cot> dung dé nhdm két qua hién thi theo ting loai gia tri
cua cot.

- Having la tiéu chuan chon trén tirng nhém, dugc dit sau GROUP BY.

- ORDER BY <danh séach tén cot> dung dé sip xép két qua vira chon & trén theo
cot ndo (ASC 14 ting, DESC 1a giam).

Biéu thirc <diéu kién> c6 céc toan tir sau cd thé duoc dung:
Bang 5.1. C4c toan tir trong SQL

Phép toan Giai thich

= Bang

<> Khac

> Lon hon

< Nho hon

>= Lén hon hodc bang

<= Nho hon hodc bang

[NOT] Like Phép toan tim mot mau ki ty

AND Va

OR Hoac

BETWEEN <gia tri 1> AND <gié tri 2> Chon tat ca c4c tri trong khoéng gioi ha’n
gitra hai gia tri. C4c tri nay c06 thé Ia céc so,
chudi ki tu, hay ngay thang.

<biéu thirc> [NOT] IN (danh séchi|cau truy van]) | Kiém tra gié tri cua biéu thic c6 trong tap
danh séch cac gia tri khéng

[NOT] EXISTS (<cau truy vin>) Két qua tra v& TRUE néu clu truy vén
khac rong.

<biéu thirc><phép so sanh> SOME|ALLIANY | Két qua tra TRUE néu phép so sanh thoa

<cau truy van> man.

Vi dy 5.7: Str dung CSDL trong vi du 5.1 dé thuc hién cac yéu cau sau:

Cau Iénh SQL hién th; thong tin vé tat ca sinh vién, thong tin hién thj can: mé sinh vién,
ho tén, ngay sinh, giai tinh:

SELECT MaSV, HoDem, Ten, NgaySinh, GioiTinh
FROM Sinhvien;
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Dé chay thir cau lénh SQL, ta md CSDL cua bai toan trén da duoc cai dit trong mot
HQTCSDL, sau d6 g cau 1énh SQL va chay thir, man hinh s& hién tri két qua truy van.

@“ H9 -5 QLSV : Database (Access 2007) - Microsof... Quen,rTﬂuls = =
Home Create External Data Database Tools Design (] 0
B ! gt #) Avee @ () (5
. . . Crosstab (@ Pass-Through _
View  Run Select | Make Append o Query | Show/Hide
- Table A Delete &, Data Definition | Setup - -
Results Query Type . . .
All Access Objects ® « |jH Qs
|1-'far-:h.. |;J SELECT MasV, HoDem, Ten, MgaySinh, GioiTinh -
FROM Sinhvien; D
Tables 3l |
E Ketqua
B Lop
B4 MonHoc
B sinhvien
Queries *
'gEE 3} sinhvien
i
Ready | | Gl 'g’ €
Hinh 5.5. Giao dién soan thao cau Iénh SQL trong HQTCSDL Microsoft Access
@“ = I, R R QLSV : Database (Access 2007) - Microsoft Access o B =
W Create External Data Database Tools (] 9
% = X Y &) - H_@ = lﬁ a. Calibri [Detail) - 11 ==
g il & = 7 W< B I U |SEZE|y- EH-
Vi Past Filt Refresh Find - — —
IEW asie Hter ‘}-/ Y EAII]E'S ,x . Ev n [é . é . a‘_:') . === @'
Views | Clipboard & |  Sort &Filter | Records |  Fing | Text Formatting A
All Access Objects (¥ <« || = Qsinhvi
|search.. |» - Ten = | MNgaySinh ~| GioiTinh -
Tables ro| B 0 Thiry 04/06/1992 Ni¥
R Ketqua || 571233 Tran Trung H&i 04/06/1993 Nam
BB Lop || 573435 LE Thi Linh 23/06/1993 Nl
= || 582004 Tran Trung Kién 05/07/1994 Nam
Menfioc B 583456 L& Thu Hoai 03/05/1994 Ni¥
&3 sinhvien [ 586786 NguynThi  Huyén 04/06/1994 Ni¥
Queries 2 || *
'gEE Q_sinhvien
Record: 14 1ofi b Mok | K Mo Filter | Search
Datasheet View | IEE Y™

Hinh 5.6. Két qua thuc hién cau Iénh SQL hinh 5.5 trong HQTCSDL Microsoft Access
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Cau lI¢énh SQL hién th; thdng tin vé cac sinh vién niz, théng tin hién thj can: ma sinh vién,
ho tén, ngay sinh, gigi tinh.

SELECT MaSV, HoDem, Ten, NgaySinh, GioiTinh
FROM Sinhvien
WHERE Gioitinh="N{";

Chay thur cau Iénh SQL trong HQTCSDL Microsoft Access:

@“ HD~-o-|= QLSY : Database (Access 2007) - Microsof... = = 23
Home Create External Data Database Tools Design & 9
% ! ﬁ %! *! M Update (0D Union 3= 5
F Crosstab @ Pass-Through :
YWiew  Run Select | Make Append Query | Show/Hide
= Table WDelete ¥, Data Definition | Setup - -
Results Query Type
all Access Objects (= « || 73 Q@ sinhvienNu
|53mm“ |p SELECT Ma5V, HoDem, Ten, MgaySinh, GioiTinh -
FROM Sinhvien D
Tables % |[IWHERE Gioitinh="N({t"]
@ Ketqua
E op
E MonHoc
E Sinhwien
Queries 3
@ Q_sinhvien
@ Q_sinhvienMu
I8
= | EETTPS

Hinh 5.7. Giao dién soan thao cau Iénh SQL trong HQTCSDL Microsoft Access

|’E|| H9-0-= QLSV : Database (Access 2007) - Microsoft Access = = 57

W Create bBxternal Data Database Tools [~ e
% z & Y &) - “@ = X [ﬁ ab. Calibri [Detail) w11 v [T S
a = T = & B -

2l - =~ B I U | iE:iE| 1

Vifw Paste ¥ Filter #_/ 7 Rfﬁe_sh % - & Find K - é . W &'v .E = @v
Views |[Clipboard Iu| Sort & Filter | Records | Find | Text Formatting Fa |
All Access Objects = « || =3 @ sinhvienNu
|search.. |2 MasVv - GioiTinh -
Tables 2 FEYEE L& Thi Linh 23/06/1993 Ni¥

B3 Ketqua B 583456 Lé Thu Hoai 03/05/1994 Nir

= Lop 586786 Nguyén Thi Huygn 04/06/1994 Niy

561000 L& Thi Minh Thiy 04/06/1992 Ni¥

£ MonHoc *

E sinhvien

Queries %

@ Q_sinhvien

@ Qsinhvienhu Record: W 1 of4 [ )-:Zi-l % Mo Filter | Search

Ready | IEEEEY

Hinh 5.8. Két qua thuc hién cau Iénh SQL hinh 5.7 trong HQTCSDL Microsoft Access
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Cau lénh SQL hién th; théng tin vé cac sinh vién khoa CNTT (cé6 MaKhoa=“CNTT”).
Théng tin hién th; can: ma sinh vién, he tén, ngay sinh, gidi tinh:

SELECT MaSV, HoDem, Ten, NgaySinh, GioiTinh

FROM Sinhvien, Lop

WHERE Lop.MaKhoa="CNTT" AND (Sinhvien.MaLop=Lop.MaLop);

E“ H ) - - |5 QLSV: Database (Access 2007) - Microsof... |81zl = = 2
Home Create External Data Database Tools Design & e
E ' @ D’ $' M Update (D Union = 5
b - ®  FA Crosstab @ Pass-Through -
View  Run Select | Make Append Query | Show/Hide
> Table W Delete &, Data Definition | Setup ~ -
Results Query Type
All Access Objects = <« || =3 qsventT | X
|_rfmch" |p SELECT MasV, HoDrem, Ten, MgaySinh, Gioitinh -
FROM Sinhvien, Lop D
Tables -3 'WHERE Lop.MaKhoa="CNTT" And (Sinhvien.Malop=Lop.MaLop};
E Ketqua |
B khoa
£ Lop
£ MenHoc
B sinhvien
Queries 2
@ O _sinhvien
@ Q_sinhvienNu
B Q SVCNTT
Ready | | B @ @l
Hinh 5.9. Giao dién soan thao cau Iénh SQL trong HQTCSDL Microsoft Access
@| H9- -t~ = QL5V: Database (Access 2007) - Microsoft Access = B F2
Home Create External Data Database Tools ] e
; & Zr &) - @ = X [ﬁ . A
[i] o %l Tj' Lf e == ;:;; = v
View | Paste Filter Refresh Find Text
- =7 Al X E' ¥ | Formatting
Views | Clipboard Sort & Filter Records Find
All Access Objects = « || 3 asvenTT %
|searc. [F=] Mas¥ - | HoDem ~| Ten - |MNgaySinh - | Gioitinh -
Tables 2 Hoai 03/05/1994 Ni¥
B3 Ketqua 586786 NguydnThi  Huyén 04/06/1994 Ni¥
= khos 582004 Tran Trung Kién 05/07/1994 Nam
£z Lop
B3 MonHoc
j Sinhvien
Queries S
@ Q_sinhvien
@ Q_sinhvienMu
B Q SVCNTT
Record: M 1of3 L X Mo Filter | Search
| [EEYTYe

Hinh 5.10. Két qua thwc hi¢n cau I1énh SQL hinh 5.9 trong HQTCSDL Microsoft Access
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Cau lénh SQL hién th; thong tin vé cac sinh vién véi céc két qua hoc tap cua ho. Thong
tin hién th; can: ma sinh vién, ho tén, ngay sinh, gisi tinh, tén mén hoc, diém.

SELECT Sinhvien.MaSV, HoDem, Ten, NgaySinh, GioiTinh, TenMH, Diem

FROM Sinhvien, Ketqua, Monhoc

WHERE Sinhvien.MaSV = Ketqua.MaSV AND Ketqua.MaMH=Monhoc.MaMH;
Chay céau Iénh SQL trong HQTCSDL Microsoft Access:

@“ H ) & QLSV : Database (Access 2007) - Microsof...  [lali=y el = = 52
Home Create External Data Database Tools Design £ e
E ' @ EI' E?' A Update (D Union 2 5
by b ® P9 Crosstab (@ Pass-Through -
View  Run Select | Make Append e Query  Show/Hide
- Table  Delete I{*_Data Definition | Setup = -
Results Query Type
All Access Objects = « || qsvenTT | ES
|Sea!ch.. |p SELECT Sinhwien.MaSV, HoDem, Ten, MgaySinh, GioiTinh, TenMH, Diem -
FROM Sinhvien, Ketqua, Monhoc |:|
Tables & WHERE Sinhvien.Masv = Ketqua.Masv AND Ketqua.MaMH=MaonhocMalMH;:
:E Ketqua
B3 Khea
j Lop
£ MonHoc
:E Sinhvien
Queries S
@ Q_sinhvien
@ Q_sinhvienNu
BB g svenTT
Ready | | ] @’ LT

Hinh 5.11. Giao dién soan thao cau Iénh SQL trong HQTCSDL Microsoft Access

E“ Ho-t-|+ QLSV : Database (Access 2007) - Microsoft Access = B =R
Home Create External Data Database Tools () e
¥ ? 4] Ascending Wz~ & = Mew 2 Cﬁ i, Calibri v 11 »|iz =
] [EE %| Descending T3+ = Save = B I U = T EH -
Vi Paste Filt: Refresh Find E—

o ’ 7 e 5 Remove Sort i\|r|evs K Delete - B~ " k| A-¥-&- EE=EE= H-
Views |Clipboard Sort & Filter Records Find Text Formatting [P
All Access Objects ) « || QsveNTT | b
[search.. e MaSV - | HoDem - | Ten - NgaySinh - |GioiTinh - TenMH - | Diem -
Tables 2~ 561000 L& Thi Minh  Thiy 04/06/1992 Ni¥ Tin hoc dai cvong 4
B3 Ketqua 571233 Tran Trung Hai 04/06/1993 Nam Tin hoc (ng dung 6
5 khoa 561000 L& Thi Minh Thay 04/06/1992 Nir Co sir dir ligu 3
= . 561000 L& Thi Minh Thay 04/06/1992 Nir H& quan tri CSDL 5

op 573435 L& Thi Linh 23/06/1993 N Tin hoc *ng dung 8
B3 Montoc 573435 L& Thi Linh 23/06/1993 NiF Tin hoc dai cvong 7
E3 sinhvien 573435 L& Thi Linh 23/06/1993 Ni¥ Hé& quan tri CSDL 8
Queries & 573435 L& Thi Linh 23/06/1993 Nir Lap trinh mang 9
2 Qsinhvien 561000 L& Thi Minh  Thay 04/06/1992 Nir Lap trinh mang 7
ﬂ Q_sinhvienhu
B QSveNTT

Record: 4 4 4of9 [ % Mo Filter | |Search

Ready | |ﬁ i sa |

Hinh 5.12. Két qua thuc hién cau 1énh SQL hinh 5.11 trong HQTCSDL Microsoft Access
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Cau lénh SQL hién thj théng tin vé cac sinh vién dar diém A hoc phan Tin hoc dai cwong
(MaMH=“TH01009 ”). Théng tin hién thj can (ma sinh vién, ho tén, ngay sinh, tén mén hoc,
diém) va dwoc sap xép theo van alphabet cia tén va ho (néu tring tén thi sap xép theo ho d@ém):

SELECT Sinhvien.MaSV, HoDem, Ten, NgaySinh, TenMH, Diem
FROM Sinhvien, Ketqua, Monhoc

WHERE Sinhvien.MaSV=Ketqua.MaSV AND Ketqua.MaMH="TH1009" AND
Ketqua.MaMH=Monhoc.MaMH AND Diem>=8.5

ORDER BY Ten, Hodem;
* Toan tt GROUP BY

C6 thé phan hoach céc bo cia mot quan hé thanh cac nhom tach biét nhau va &p dung céc
phép toan gop cho cac nhém. Trong cau lénh SELECT — FROM — WHERE, ménh ¢¢ GROUP
BY nhém lai bai mot danh sach cac thudc tinh caa quan hé can nhém.

Vi du 5.8: In ra danh sach céc 16p va sé sinh vién trong mdi l6p:
SELECT Sinhvien.MaLop, Lop.TenLop, COUNT(Sinhvien.MaSV) AS [So sinh vien]
FROM Sinhvien, Lop
WHERE Sinhvien.MaLop = Lop.MalLop
GROUP BY Sinhvien.MaLop, Lop.TenLop
Chay cau Iénh SQL trong HQTCSDL Microsoft Access:

@ = | = QLSV: Database (Access 2007) - Microsof Query Tools — = 72
Home Create External Data Database Tools Design ] e
'E' [ @ =4 E:h' ¥ Update (D Union e 5
s e *  FH Crosstab @@ Pass-Through -
View  Run Select | Make Append o Query | Show/Hide
- Table ¥ Delete mf‘Data Definition | Setup - -
Results Query Type
All Access Objects = <« || 3 QSVCNTT | .
Segroh.. J2 |||SELECT Sinhvien.Malop, Lop.TenLop, COUNT(Sinhvien.MasV] AS [So sinh vien] -
FROM Sinhvien, Lop |
Tables * WHERE Sinhvien.MalLop = Lop.MalLop i
-j Ketqua GROUP BY Sinhvien.Malop, Lop.TenLop
B3 khoa
B Lop Il
B MonHoc
B4 sinhvien
Queries =
'ﬁj Q_sinhvien
'ﬁj Q_sinhvienMu
B Q SVCNTT
Ready | | B & i [so

Hinh 5.13. Giao dién soan thao cau Iénh SQL trong HQTCSDL Microsoft Access
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@| [ |= QLSV : Database (Access 2007) - Microsoft Access = =] 52
Haome Create External Data Database Tools £ 9
b b 4 2 G- Eil . A

— 2 il | ™ B Y =

‘-.-fifw Paste y Filter , RilrIEjh X - B~ Find & - Fn";:tx;cmgv

Views | Clipboard = Sort & Filter Records Find

All Access Objects ® « | Q_SUCN]TI"'-._\ x
Search. pal Malop - TenLop ~ |So sinh vien -

Tables 2 Céng nghé sinh hoc A K56 1

EH ketqua KS7CNSHA Céng nghé sinh hoc A K57 %)

B knoa K57CNTTA Céng nghé théng tin A K57 1

B Lop KSBCNTTA Céng nghé théng tin A K58 2

j MonHoc

B sinhvien

Queries &

'ﬁj Q_sinhvien

'ﬁj Q_sinhvienMu

B g svenTT

Record: M 1ofd Lo {% Mo Filter | |Search
Ready [ |ﬁ il sqn B

Hinh 5.14. Két qua thuc hién cau 1énh SQL hinh 5.13 trong HQTCSDL Microsoft Access
* Toan tt GROUP BY ... HAVING ...

Phan hoach céc by cua mot quan hé thanh cac nhom tach bi¢t nhau va 4p dung cac phép
toan gop cho cac nhoém. Trong cdu 1énh SELECT — FROM — WHERE, ménh dé¢ GROUP BY
nhom lai bo1 mot danh sach cac thudc tinh ctia quan hé can nhom va thoa man mot diéu kién
nhom HAVING:

GROUP BY Al, A2, . Ak

HAVING E

Phén hoach quan hé thanh cac nhém sao cho hai bo gﬁng trong mot n’h(')m khi va chi khi
ching giong nhau & moi thudc tinh A|’ Az"' : Ak. bé cho két qué cua cau van tin c6 nghia, cac
thudc tinh A, A .., A ciing phai xuat hi¢n trong ménh dé¢ SELECT mic du ching c6 thé c6
nhiing bi danh dé in ra néu can.

Vi du 5.9: In ra danh sach céac 16p c6 s sinh vién > 2. Thong tin hién thi can: M4 1op,
Tén 16p, Sé sinh vién.

SELECT Sinhvien.MaLop, Lop.TenLop, COUNT(Sinhvien.MaSV) AS ‘So sinh vien’

FROM Sinhvien, Lop

WHERE Sinhvien.MalLop = Lop.MaLop

GROUP BY Sinhvien.MaLop, Lop.TenLop
HAVING COUNT(Sinhvien.MaSV)>=2;
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* Toan tir LIKE: ding chi dinh viéc tim gan dung mot xau ki tu trong mot cot.
Cu phép:
SELECT <tén cot> FROM <tén bang> WHERE <tén cot> LIKE <“xau ki tu”>;
Mot ddu "%" c6 thé dung nhu ky tu dai dién cho mot s6 ki ty
Vi dy 5.10: Hién thi théng tin vé nhiing sinh vién c6 tén bit dau bang chir “N”.
SELECT * FROM Sinhvien WHERE Ten LIKE “N%”;

* Toan tr BETWEEN <gid tri 1> AND <gia tri 2>: chon tat ca céc tri trong khoang giéi han
gitra hai gia tri. Céc gié tri nay co thé 1a cac sb, chudi ki tu, hay ngay thang.

Vi du 5.11: Hién thi thong tin vé nhiing sinh vién c6 ngay sinh trong khoang 01/01/93 dén
31/12/94. Luu ¥ 1a can chuyén chudi ngay thang trong cau Iénh thanh dang thang truéc ngay sau.

SELECT * FROM Sinhvien

WHERE Ngaysinh BETWEEN #01/01/93# AND #12/31/94#;
* Tir khéa DISTINCT ding dé tra vé chi céc gié tri khac biét (distinct).
Vi du 5.12: Hién thi tén cac tinh cua sinh vién.

SELECT DISTINCT Tinh

FROM Sinhvien;

7

% Truy vdn trén nhiéu bang dung két néi Join
* KEt noi bang trén céc thugc tinh cung tén

Cu phap:

SELECT <danh sach cac cot>

FROM Bangl INNER JOIN Bang2 ON <Bangl.khéachinh = Bang2.khéangoai>
[WHERE <diéu kién>];

Vi dy 5.13: Hién thi thdng tin v& cé4c sinh vién cuing véi tén 16p cua ho.

SELECT Sinhvien.*, Lop.TenLop

FROM Sinhvien INNER JOIN Lop ON Sinhvien. MaLop=Lop.MaLop;
* Két ndi ngoai trén cac thudc tinh cling tén

Cu phép:

SELECT <danh sach cac cot>

FROM Bangl LEFT|RIGHT JOIN Bang2 ON <Bangl.khoachinh= Bang2.kh6angoai>
[WHERE <diéu kién>];
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- LEFT JOIN tra vé tat ca cac hang tir bang thtr nhit, cho du né khong duoc so tring
trong bang thir hai. Néu cac hang trong bang R1 khong so tring trong bang R2,
nhitng hang nay ciing dworc liét ké.

- RIGHT JOIN tra vé tit ca c4c hang tir bang thir hai, cho du né khong dwoc so tring
trong bang tha nhat. Néu c6 bat ky hang nao trong bang R1 khong duoc so tring
trong bang R2, c&c hang nay ciing dwoc liét ké.

Vi du 5.14: Hién thj thdng tin vé cac Iop cua cac khoa, ké ca nhiing khoa chua c6 16p
trong bang Iép. Thdng tin can hién thi gdm: ma khoa, tén khoa, tén 1op.

SELECT Khoa.MaKhoa, TenKhoa, TenLop
FROM Khoa LEFT JOIN Lop ON Khoa.MaKhoa=Lop.MakK;

< CAu lIgnh truy vén long
Cu phép:

SELECT <danh sach cac cot> —
FROM <danh séch cac bang>
WHERE <so sanh tap hop> (

>~ Cau truy van cha

-
SELECT <danh sach cac cot> ~
FROM <danh sach cac bang> > Cau truy vdn con
WHERE <diéu kién>); D

Trong d6, phép so sanh tap hop thuong di cung véi mot sb toan ta: IN, NOT IN, ALL, ANY,
SOME, EXISTS, NOT EXISTS.
Vi du 5.15: Hién thi thdng tin vé nhitng SV d c6 két qua diém it nhat mot hoc phan:
SELECT *
FROM Sinhvien
WHERE MaSV IN (
SELECT MaSV
FROM Ketqua);
Vi dy 5.16: Hién thi théng tin vé nhitng sinh vién da dang ki hoc va khdng phai hoc lai
hoc phan nao.
SELECT *
FROM Sinhvien, Ketqua

WHERE (Sinhvien.MaSV=Ketqua.MaSV) AND Sinhvien.MaSV NOT IN
(SELECT MaSV

FROM Ketqua
WHERE Diem<4);
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5.3.2. Cau Iénh cap nhat dir liéu
Dung dé thay doi gia tri caa thudc tinh cho cac dong cua bang.

Cu phap:

UPDATE <tén bang> SET

<tén cot 1> = <gid tri| biéu thirc méi>

[, <tén cot 2> = <gi4 tri| biéu thirc mai>...]
[WHERE <diéu kién>];

Vi du 5.17: Sira tinh cua sinh vién c6 ma sinh vién 1a 531236 tir Nam Dinh vé Ha Nbi.
UPDATE Sinhvien SET Tinh="Ha N§1”

WHERE MaSV=*531236";

- Nhitng dong théa man diéu kién tai ménh d& WHERE sé& duoc cap nhat gié tri mai.

- Néu khéng chi dinh diéu kién & ménh d&¢ WHERE, tat ca cac dong trong bang s& duoc
cap nhat.

- Lénh UPDATE c6 thé gay ra vi pham rang budc tham chiéu nhu sau:
* Khong cho sura.

e Sta luén nhiing dong cé gia tri dang tham chiéu dén (vi du véi HQTCSDL
Microsoft Access, trong Relationship néu ta chon Cascade Update Related Fields).

5.3.3. Thém dir liéu
Khi mudn thém céc dong mai vao mot bang ta sir dung cl phép sau:

CU phap 1: Thém 1 dong mdi vao bang véi céc gié tri cu thé:

INSERT INTO <tén bang>[<danh s&ch cac thugc tinh>]
VALUES (danh sach céac gia tri);

Vi dy 5.18: Thém sinh vién c6 MaSV=“536780”, Hodem=“Lé Thi”, Ten="Ha”,
Ngaysinh=#25/5/90#, Gioitinh="N#"", Tinh="Ha N¢i”’, MaLop="K52THA” vao bang Sinhvien.

INSERT INTO Sinhvien

VALUES (5367807, “Lé Thi”,“Ha”, #25/5/90#, “Nu”, “Ha Noi”, “K52THA”);
- Thu ty cac gia tri chén vao phai tring véi thir tu cac cot trong bang can chén.
- C6 thé cheén gia tri NULL ¢ nhiing thudc tinh khdng 1a khéa chinh.
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- Cau lénh INSERT s& gap 13i néu vi pham cac rang budc toan ven sau:
» Khoa chinh
« Tham chiéu
« NOT NULL - cac thudc tinh c6 rang busc NOT NULL bit budc phai cé gia
tri

CU phép 2: Thém nhiéu dong vao bang

INSERT INTO <tén bang>[<danh sach cac thudc tinh>]

< Cau lénh truy van con >;

Vi du 5.19: Sao luu nhirng sinh vién cé qué ¢ Ha Noi sang bang Sinhvien_HN.
INSERT INTO Sinhvien_HN
SELECT * FROM Sinhvien
WHERE Tinh="Ha N¢i”;
5.3.4. Xoa dir liéu
Dung dé x6a cac dong ciia mot bang.

Cu phap:

DELETE FROM <tén bang>
[WHERE <diéu kién>];

Vi du 5.20: X6a sinh vién c6 mé sinh vién 14 536780 ra khoi bang Sinhvien.
DELETE FROM Sinhvien
WHERE Masv="536780"";
Cha y: - Sb lwgng dong bi x6a phu thudc vao diéu kién & ménh d¢ WHERE
- Néu khong chi dinh diéu kién & ménh d& WHERE, tit ca cac dong trong bang s& bi
x0a.

- Lénh DELETE c6 thé gay ra vi pham rang budc tham chiéu.
e Khdng cho xoa.
* Xéa ludn nhiing dong c6 gié trj dang tham chiéu dén (vi du trong Microsoft

Access, neu trong Relationship ta chon Cascade Delete Related Records).

5.3.5. Cac ham cua SQL
SQL xay dung san mot s6 ham dé tinh toan.

a. Ham AVG
Ham AVG cho trj trung binh cong caa dit liéu trong mot cot dang dix liéu sé. Cac tri
NULL s& khong duoc tinh toan.
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Vi dy 5.21: Hay tra vé diém trung binh Ian 1 cia nhitng sinh vién trong bang "Ketqua".

SELECT AVG(DiemL1) AS [DPiém trung binh]
FROM Ketqua;

Vi dy 5.22: Hay tinh diém trung binh lan 1 cua céc sinh vién theo ting 16p.
SELECT MaLop, AVG(DiemL1) AS [Diém trung binh]
FROM Sinhvien INNERJOIN Ketqua ON Sinhvien.Masv=Ketqua.Masv
GROUPBY Mal.op;

b. Ham SUM

Ham SUM tinh tong caa dir liéu trong mot cot co kiéu dit liéu sé. Cac tri NULL sé& khong
duoc tinh toan.

Vi dy 5.23: Hay tra vé tong diém lan 1 cua nhitng sinh vién trong bang "Ketqua".
SELECT SUM(DiemL1) AS [Tong diém]
FROM Ketqua;
c. Ham MAX
Ham MAX tra vé gié tri 16n nhét trong mot cot. Céc tri NULL s& khong duoc tinh toén.
Vi dy 5.24: Hay tra vé gia tri diém I6n nhat Ian 1 caa nhitng sinh vién trong bang "Ketqua".
SELECT MAX(DiemL1) AS [Diém I6n nhét]
FROM Ketqua;
Vi dy 5.25: Hay tra vé gia tri diém Ién nhat 1an 1 cua cac sinh vién theo mén hoc:
SELECT Ketqua.MaMH, TenMH, MAX(DiemL1) AS [Piém I6n nhat]
FROM Ketqua INNER JOIN Monhoc ON Ketqua.MaMH=Monhoc.MaMH
GROUP BY Ketqua.MaMH, TenMH,;
d. Ham MIN
Ham MIN tra vé gid tri 16n nhit trong mot cot, cac tri NULL s& khong duoc tinh toén.
Vi dy 5.26: Hay tra vé gia tri diém 1an 1 nho nhét cua céc sinh vién trong bang "Ketqua'.
SELECT MIN(DiemL1) AS [Piém nho nhat] FROM Ketqua;

CAU HOI VA BAI TAP
1. Né&u khai niém co so dit liéu.

2. Phan mém tét nhat dé tao lap va quan ly CSDL la gi?
3. Trinh bay vu diém cua viéc sir dung CSDL.
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Néu cac thanh phan cua hé CSDL.

Hay phén biét HQTCSDL va CSDL.

Chtre nang co ban caa HQTCSDL la gi?

Nhém ngbn ngir thao tac dir liéu SQL bao gom cac lénh cho phép lam gi trén CSDL?
Hay phan biét cac thuat ngir sau: Quan hé, luoc d6 quan hé, luoc d6 CSDL quan hé.

B6 cua quan hé (ban ghi) 1a gi? Trong mot quan hé ¢ cho phép ton tai hai bo gibng nhau
khong?

10. Tai sao can phai c6 Khéa trong quan hé?

11. Hay phén biét khai niém Khoa va Khoa ngogi trong CSDL.

© o N o ok
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Chuwong 6
THUAT TOAN VA NGON NG LAP TRINH

Churong ndy dé cdp dén phiong phdp gidi quyét van dé bang may tinh, sau dé di sau vao
hai ngi dung chinh: 1) Thudt toan (khai niém thudt toan, cac tinh chat, cac cach dién dat thudt
todn, phwong phdp thiét ké thudt toan va vin dé danh gid thudt todn dua trén do phirc tap tinh
toan ); 2) Ngdn ngir Idp trinh (khai niém, lich siz phéat trién cia ngdn ngi ldp trinh, trinh bién
dich, trinh théng dich va cac budc co ban khi ldp trinh).

6.1. PHUONG PHAP GIAI QUYET VAN PE BANG MAY TINH

Nhu ta da biét, mot trong nhimng chiic ning co ban nhat ciia may tinh 1 xtr 1y thong tin.
Tat c4 cac qua trinh x1r 1y thong tin bang may tinh déu dugc thuc hién theo trinh tu:

VAO —» XU LY - RA

PAu tién may tinh tiép nhén dit liéu dau vao, sau d6 thuc hién cac thao tac xur 1y dit licu,
roi trd ve ket qua sau xu ly dudi dang thong tin/dir 1i€u ra.

Cau hoi dat ra la may tinh thyc hién qua trinh xur ly thong tin nhu thé nao? Theo nguyen
ly Von Neumann, may tinh hoat dong theo cac chuong trinh (phan mem) duoc lap san, viée xu
ly thong tin trong may tinh luén tuan theo nguyén 1y nay. Vi moi van dé/bai toan dit ra, dé co
thé giai quyét duoc bang may tinh thi can phai xay dung mot chuong trinh may tinh tuong tng.
Mbi chuong trinh 1a thé hién cua thuat toan dudi dang mot ngdn nglt 14p trinh xéc dinh, thuat
toan 1 thé hién ctia phuong phap giai quyét, hudng dan cac thao tic cu thé cho mdy tinh thuc
hién dé giai quyét van dé/bai toan do.

Nhin chung, phuong phap chung dé giai quyét van dé/bai toan bang may tinh dugc thé
hién theo so do sau:

BAI TOAN — THUAT TOAN — CHUONG TRINH — NGON NGU MAY— MAY THUC HIEN

Tu bai toan dit ra, can xac dinh dugc nhiing dir liéu nao can nhdp vao may tinh, nhiing
dir liéu/thong tin nao can phai dua ra khi két thuc qua trinh xur 1y. Sau do, can xay dung thuat
toan hay chinh la phuong phap xu ly dir liéu dau vao dé co duoc dir liéu /thong tin ra. Khi di co
thudt toan, can sir dung mdt ngdn ngtr 1ap trinh dé xay dung chuong trinh may tinh twong tng.
Vi may tinh chi co thé h1eu duge mot ngdn ngit duy nhét 1a ngdn nglr may nén chuong trinh
mudn thyc thi duge thi can phai duoc dich  sang ngon ngur may. Cudi cing, may tinh s& thyc hién
cac thao tac xir Iy theo chuong trinh 14p sin va dua ra cac dir liéu/thong tin ra theo yéu cau cua
bai toan.

6.2. THUAT TOAN
6.2.1. Khéi niém thuat toan

Thuat toan (thuat giai, algorithm) la mot khai niém quan trong trong linh vuc toan hoc va
tin hoc. Thuat ngtr algorithm dugc dua ra tir kha sém vao khoang nam 825, xudt phat tir chi
algoritmi — phién am La tinh t€n cua nha toan hoc ngudi Trung A Al-Khwarizmi (780- -850) (0ng
| tac gia ciia mot cudn sach vé s hoc, trong d6 6ng da dung phuwong phap mé ta rit rd rang,
mach lac cach gidi nhitng bai toan; sau nay, phuong phap mo ta cach giai toan ctia ong dugc xem
12 mot chuén muc va di duoc nhidu nha toan hoc khac tuan theo).
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bdi véi viee giai quyét mot bai toan, thudt toan co thé
hiéu don gian 1a mot ddy hitu han céac thao tac thich hop dé co
thé giai quyét bai toan do.

Trong linh vuc tin hoc, thuat toan dugc xem 1a mdt day
hiru han cac thao tac, cac phép toan cé thé thuc hién dugc theo
mot trinh tu xac dinh trén mot sé d6i tuong dir 1i€u nao do dé dat
duoc két qua mong mudn. Luu ¥ ring trong phuong phap giai
quyét van dé/bai toan béng may tinh thi dbi tuong thuc hién thuat
todn la may tinh. Boi vay, thuat toan dugc xay dung phai bao Hinh 6.1. Al-Khwarizmi
gém céc thao tac dugc xac dinh 10 rang, don gian va thyc hién = phat hanh Vo ngay
dugc hay n6i mot cach khac 1a phai “giao cho may lam dugc”. 06/09/1983 tai Lién X0, nhan dip ky

ém 1200 nam ngay sinh cu
Véi méi mot bai toan co thé co nhiéu cach giai quyet khac nnhau Mot t u%l tolgln (fO‘n gian,

¢4 d6 chinh xéc cao, dugc dam bao vé mit toan hoc, lai d& trién khai thuc hién trén may tinh voi
thoi gian thyc hién nhanh dugc coi 1a mdt thuét toan hiéu qua.

Khi xay dung mot thuat toan can xac dinh rd thuat toan d6 tac dong lén dir liéu nao, boi
xét cho cung, thudt toan chi phan anh cac phép xur 1y, con dbi tuong dugc xir 1y chinh 1a dit lidu.
Cin cr vao cc yéu cau clia bai toan dit ra can xac dinh rd dit lidu vao, dir liéu ra va ca dir liéu
trung gian trong qua trinh thyc hién céc thao tac xu 1y.

Viéc lya chon cau trac dir lidu phu hop cung véi viée xay dung dugce cac thudt todn ding
dan va hi€u qua l1a nhitng van d€ mau chot khi xay dung phan mém. Niklaus Wirth - nguoi sang
1ap ra ngon ngit 1ap trinh PASCAL da tong két: Thuat toan + Cau tric dir liéu = Chuong trinh.

Vi du: Xét bai toan tim udc sd chung 16n nhét cua 2 s6 nguyén duong a va b:

Input: 2 s6 nguyén duong a, b
Output: u6c sé chung 16n nhét ctia a va b (ky hiéu 1a (a,b))

Mot thuat toan dién hinh dé giai bai toan nay la thuat toan Euclid nguyén ban - thuét toan

noi tiéng dugc biet dén tur thoi Hy Lap ¢6 dai (khoang nam 300 trudc cong nguyén, trong cudn

Euclid’s Elements). Thuét toan dugc xay dung dya trén tinh chat: Néu a=b thi (a,b) = b; nguoc
lai néu a>b thi (a,b) = (a-b,b), néu a<b thi (a,b) = (a,b-a).

Thuét toan Euclid Minh hea thuat toan Euclid véi a =20, b =32
- Budc 1: So sanh a va b, néu | Budc thuc hién a b Kiém tra diéu kién a=b
a=b thi dung thuat todn va Buée 1 20 32 Sai
thpng ba;o (a,b) = b Néu a=b Buoe 2 20 12
thi chuyén sang budc 2.
. . Buoc 1 20 12 Sai
- Bugc 2: Neu a>b thi thay -
thé a boi ab, néu a<b thi | BuoC2 8 | 12
thay thé b boi b-a. Quay lai Budc 1 8 12 Sai
thuc hién budc 1. Budc 2 8 4
Buéc 1 8 4 Sai
Budc 2 4 4
Buéc 1 4 4 Dung
Két qua: (20,32) = 4
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6.2.2. Céc tinh chét caa thuit toan

Trong cubn “Nhitng thuit toan co ban” (tip 1
cua bo sach Nghé thuat 1ap trinh may tinh — The Art
of Computer Programming), tac gia Donald Ervin
Knuth da chi ra réng, cac thuat toan co6 5 dac trung co
ban: Pau vao, Dau ra, Tinh hitu han, Tinh xac dinh,
Tinh hiéu qua.

a. Pau vao (Input)

Mot thuat toan c6 thé khong c6 hoac cé nhiéu Hinh 6.2. Donald Ervin Knuth
dir liéu dau vao. Cac dir liéu dau vao s€ duoc xac dinh Sinh noav 10/01/19%6. Donald Ervin Knuth 13 mat
C o 202 X . . A , inh ngay , Donald Ervin Knuth 1a mo
ngay tai thoi diém ban dau trude khi thudt toan duoc o ynoa hoc may tinh nai tiéng hicn dang la gido su
bat dau/thuc thi. Cac dir li¢u nay dugc lay tir cac tdp danh duy tai dai hoc Stanford; ong Ia tac gia caa bo

hop/dbi twong quy ude. sach “Nghé thuat Iap trinh may tinh” (The Art of
’ ’ . Computer Programming) - mét trong nhiing b¢ sach
Trong thuat toan Euclid nguyén ban, dau vao tham khao duoc coi trong nhat trong nganh khoa hoc

A A Aot gn QA A may tinh; 6ng cling chinh la nguoi dd tao ra
la2 6 a, b duge lay tir tap hop cac s0 nguyén duong. nganh phan tich thuat toan va da dem lai nhidu céng
b. Ddu ra (Output) hién nén tang cho nganh khoa hoc may tinh ly thuyet.

MJi thuat toan c6 thé c6 mot hodc nhiéu dit liéu dau ra, cac dit liéu dau ra nay co mdi lién
hé rang budc véi dir liéu dau vao va chinh la két qua can dat duogc theo yéu cau cua bai toan.

Trong thuat toan Euclid nguyén ban, c6 duy nhit mot dau ra la gid tri b tai thoi diém két
thic thuat toan, d6 chinh la udc chung 16n nhat ctia 2 s6 a, b ¢ dir liéu dau vao.
c. Tinh hizu han (hay con goi & Tinh két thac/Tinh diing - Finiteness)

Thuat toan phai két thiic sau mét s6 hiru han budc thyc hién.

Trong thuét toan Euclid nguyén ban, tong a+b giam thyuc sy qua mdi 1an thuc hién budc 2
va bai vi udc chung nho nhat cua 2 s nguyén duong ludn la 1 nén khong bao gio tong a+b nho
hon 2. Chinh vi vdy, thuét toan bat budc phai két thic sau mot s6 hitu han budc thuc hién.

d. Tinh xac dinh (Definiteness)

Mbi budce cua thuat toan phai duge xac dinh mot cach chinh xac; cac thao tac dua ra phai
duoc quy dinh chat ché, rd rang cho ting trudong hop.

Tinh chét nay s& dam bao cho thuit toan ludn tra vé két qua dung theo yéu cau ma bai
toan dat ra. Két qua thyc hién thuat toan chi phu thudc vao dir liéu dau vao, tirc 1a véi cung mot
dir liéu dau vao thi du 1a nhitng ngudi hay nhitg may tinh khac nhau thuc hién thi ciing chi cho
mot két qua dang duy nhat.

Trong thuat toan Euclid nguyén ban, cac bude thyc hién 1 va 2 duoc xac dinh mot cach
chat ché, 1 rang dya theo tinh chat da c6 dé tim udc chung 16n nhat ciia 2 s6. Chinh vi vay, két
qua tra vé ctia thuat toan 1a dung dén.

e. Tinh hi¢u qua (Effectiveness)

Mot thuat todn luon dugec mong doi 1a cé hi¢u qua, trong d6 céac thao tac phai dua co ban
ma ngay ca ban than con nguodi cling cd thé thuc hién chung mdt cach chinh xac trong mot
khoang thoi gian hiru han.

R& rang mot thuat toan don gian véi cac thao tac co ban va khong phai str dung qué nhiéu
dir liéu trung gian sé d¢ dang cho viéc cai dat chuong trinh, dong thoi dam bao cho may tinh cé
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thé thyc thi mot cach chinh xédc ma khong phai tén qué nhiu bd nhé dung dé luu trit va gidp
giam thiéu thoi gian thuc hién.

Véi thuat toan Euclid, thao tac thue hién chi bao gdm cac phép so sanh, phép trir va phép
gan gia tri; day la nhimg thao tac co ban ma du la con nguoi hay mady tinh cling déu c6 thé de
dang thuc hi¢n trong mot khoang thoi gian ngan.

Ngoai cac déc trung trén, trong mot s6 tai liéu con d& cap dén Tinh tépg quat (Generality)
cua thudt toan, tirc 1a thuat toan co6 theé ap dung cho ca mét 16p cac bai toan dong dang chir khong
phai chi ap dung cho mét truong hop riéng 1€ voi dir lidu dau vao cu thé. Vi duy, thuat toan Euclid
ap dung dugc vdi moi cap so a, b nguyén duong chir khong phai chi ap dung cho truong hop a =
20, b =32 trong vi du minh hoa. Tuy nhién, khong phai thuat toan nao cling co tinh tong quat boi
vi trong thyc t€, cd nhiéu bai todn dugc dat ra voi cac dir liéu dau vao hoan toan xéc dinh ma
khong ton tai mot 16p bai toan tuong tu.

6.2.3. Cach dién dat thuat toan

Vé co ban, cd thé dién dat thuat toan theo mot trong 3 cach sau:
a. Liét ké tirng buéc bang ngdn ngis tue nhién

bay 1a phuong phap dién dat sir dung ngdn ngtt tu nhién liét ké tirng budc thuc hién cua
thuat toan véi cac quy tac, cac thao tac cu thé.

Vi du: Xem lai thuat todn Euclid tim uéc s6 chung lon nhat cia 2 s6 nguyén duong da dé
cap dén ¢ muc 6.2.1. Khai niém thuat toan.
b. Ding heu dé (so dé khoi)

St dung cac hinh khdi co ban (Bat dau, Két thuc, Khdi Input, Khdi Output, Khéi diéu
kién, Khoi thao tac) va cac cung dé thé hién cac thao tac va trinh tu thyc hién céc thao tac ctua

thuat toan:

Bat dau
o Khéi didu kien
Két thiic

‘ Khéi Input Khéi thao tac

v

Khéi Output Thu ty xir ly

Hinh 6.3. Cac hinh khdi va cung dé biéu dién thuit toin
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Vi du: Luu d6 thuat toan Euclid tim wdc s chung 16n nhét cta 2 sb nguyén duong duoc
xac dinh nhu sau:

Hinh 6.4. Lwu dd thuat toan Euclid tim wéc chung 16n nhét caa 2 sé nguyén dwong a, b
c. Sur dung gia ma (pseudo code)

Gia ma (hay gia ngdén ngtr 1ap trinh) la mot ban mo ta thuét toan ngan gon, trong dé sir
dung céc cau triic diéu khién ctia mot ngdn ngir 1ap trinh két hop linh hoat véi ngon ngtr tu nhién
va céac ky hi¢u toan hoc don gian, nham dién ta thuat toan theo cach d& hiéu nhat ddi véi nguoi
doc nhung ciing gan giii véi cac ngdn ngir 1ap trinh dé c6 thé dé dang chuyén sang ngdn ngir 1ap
trinh khi cai ddt chuong trinh.

Nhin chung, khong c6 bét cir tiéu chuan nao cho ¢l phap cta gia ma, vi mot chuong trinh
viét bang gia ma khong ‘phai la mét chuong trinh ¢6 thé thuc thi duoc. Thong thuong, khi xay
dung gia ma dya theo cAu tric ctia mot ngdn ngit 14p trinh, ta ¢6 thé bo di nhing chi tiét khong
can thiét nhu cac khai bao, cac chuong trinh con va thay thé nhitng doan ma dic biét bang ngon
ngtr ty nhién dé thuét toan tré nén d& hiéu hon.

Vi du: Gia ma cho thuat toan Euclid tim udc s6 chung 16n nhat ctia 2 s6 nguyén duong a,
b dugc viét ta theo ciu tric clia ngdn ngir 1ap trinh PASCAL:

Nhap a,b
While a=b do
If a>b then thay a bai a-b
else thay b boi b-a
Thong bao udc chung I6n nhat 1a b
Poan mi tuong tng dugc viét bang ngdn ngitr PASCAL Ia:
Writeln('Nhap 2 so nguyen duong a, b:');
Write(‘a ="); ReadIn(a);
Write('b ="); ReadIn(b);
While a<>b do
If a>b then a:=a-b
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else b:=b-a;
Writeln(*Uoc chung lon nhat la *,b);

6.2.4. Thiét ké thuat toan
a. Mo-dun hod va viéc gidi quyét bai toan

Cac bai toan trong thuc té thuong kha phuc tap, yéu Cau phai thuc hién nhiéu cong viéc
khéc nhau méi c6 thé dat duoc muc tiéu dé ra. Dé giai quyét mot bai toan nhu vay, nguoi ta
thuong sir dung chién thuat “chia dé tri” (divide and conquer), tic la chia nho bai toan thanh cac
bai toan nhoé hon, de gidi quyet hon roi di gidi quyet timg bai toan nho do. Neu coi bai toan ban
dau la mé-dun chinh, ta chia n6 thanh cac mé-dun con nhé hon, moi mé-dun con nay lai c6 thé
duoc tiép tuc chia thanh cac m6-dun con nho hon nira. Qué trinh chia nho bai toan nhu vy duoc
goi la qua trinh moé-dun hoa bai toan, theo d6 bai toan sé& dugc thé hién theo mot mé hinh phan
cap dang nhu mo hinh cta bai toan A dudi day:

A

adi a2 as

aii a1z ais ds1 ds2

Hinh 6.5. M6 hinh phan cip caa bai toan A

Viéc giai quyét bai toan tun theo phuong phap thiét ké top-down (top-down design hay
phuong phép thiét ké tir dinh xudng). Trudc tién can phan tich tong quat bai toan: xuat phat tur
céc dir lidu dau vao va dau ra, xac dinh cac cong viéc chinh can thyuc hién, sau d6 di sdu phan
tich tung cong viéc va giai quyét timg budc mot cach cu thé, chi tiét hon. Cac thuat toan duoc
thlet ké theo phuong phap top-down cho phép giai quyét cac bai toan theo dinh hudng rd rang va
la nén tang cho phuong phap 1ap trinh ¢6 cau tric.

b. Tinh chinh ting buoc thugt toan

Tinh chinh timg budc 1a phuwong phap thiét ké thuat toan gan lién vai 1ap trinh. N6 ciing
thé hién qua trinh md-dun hoa va phuong phép thiét ké top-down. Budc dau thuat toan dugc
minh hoa bang ngdn ngir ty nhién thé hién cac cong viéc chinh can thuc hién, cang ¢ cac budc
sau, viéc minh hoa cang tré nén chi tiét hon véi cac thao tac xu ly, cac phép toan can thyc hién
duoc chi ra mot cach cu thé, dong thoi ngdn nglr tu nhién dung dé minh hoa duoc thay thé dan
bai gia ngbn ngl va ngay cang tién gan dén ngdn ngi 1ap trinh. Trong qué trinh thiét ké thuat
toan tir ngdn ngir tu nhién rdi phat trién thanh chwong trinh may tinh, ngdn ngir thé hién dan
dugc chuyén ddi theo so do: Ngdn ngit tw nhién — Gia ngdn ngit — Ngon ngit 1ap trinh.

‘ Xt bai todn sdp xép phan tir - mot bai toan co ban trong xir ly thdng tin: Cho mot day
gom n phan tir thugc kiéu co thir tu: a1, a...., an. Hay doi cho cac phan ti trong day sao cho day
sau khi doi cho la co6 thir ty (tang hodc giam dan).

V6i bai toan ndy, hién da co nhiéu thuat toan dugc dua ra. O day ta xét mot thuat toan
twong doi don gian: thuat toan sap xep theo kiéu lua chon va xét trong trudng hop sap xép tang.
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Y tudng ban dau cua thuat toan nhu sau:

- Chon phan tir nho nhat trong day nguon roi xép vao vj tri dau tién trong day dich;
- Chon phan tir nho nhat trong day ngudn con lai (tic phan tir nho thir hai trong day
ngudn ban dau) rdi xép vao vi tri thir hai trong day dich;

- Lap lai qua trinh nay cho dén khi hét ddy nguon.

Mot cach tong quat, vai thut todn nay thi tai budc thi i, ta chon ra phan tir nho nhét
trong ddy nguon con lai (taec phan tir nho thir i trong ddy nguon ban dau) roi xép vao vi tri thir i
trong day dich.

Luu y rang, & day ta s& sir dung cau trc mang mot chiéu dé Iuu trir dir liéu, theo d6 cac
phan tir cua ddy s& duoc luu trix tai cac tir may ké tiép trong bo nhé. D tiét kiém bo nho, ta chi
su dung chung mot mang dé luu trix ca day ngudn va ddy dich, tirc 1a thao tac “chon ra phan tu
nho nhat trong day nguon con lai roi Xep vao vi tri thir i trong day dich” thuc chat 1 thao tac
“chon ra phan tir nhé nhat trong ddy nguon con lai rdi d6i chd cho phan tir a[i]”.

Gia st dinh huéng chuong trinh sau nay s& dugc viét bang ngén ngir lap trinh PASCAL,
khi @6 thuét toan trén sé€ dugc viét bang gia ma nhu sau:

For i:=1tondo
Begin
- Chon phan tir nho nhét aj trong sé cac phan tir ai..., an
- Poi chd aj va ai cho nhau
End,;
Céc cong viéc trong khdi Begin ... End s& dugc lam rd hon nhu sau:

- Viéc “chon phan tir nho nhét a; trong s6 cc phan tir ai..., ap” ¢6 thé thyc hign bang
cach: B;iu tién, coi aj 1a phan ta nho nhat (j:=i), sau d6 lan lugt so sanh phan tu
nho nhat véi cac phan tir ai+1..., an; neu thay phan ta nao nho hon thi coi phan tu
d6 1a phan tr nhé nhat mai (j:=chi so cua phan tir nhé nhat maoi):

j=is
For k:=i+1tondo
If ak<aj then j:=k;

- Viéc “d6i chd aj va ai cho nhau” mudn thuc hién duoc can sir dung thém maot phan
tu trung gian min:

min:=g;;
aj:= aj;
ai:=min;

Khi chuyén hoan toan thuat toan sang ngdn ngit 1ap trinh PASCAL, ta c6 doan mi twong
ung nhu sau:

Fori:=1ton-1do
Begin
J=i
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For k:=i+1ton do
If a[k]<a[j] then j:=k;

If j<>i then
Begin
min:=a[j];
a[j]:=alil;
a[i]:=min;
End;

End;
Vi du: Cho day s6 ban dau:
3 6 -2 7 5
DAy méi duoc sap sau tirng budc thuc hién thuat toan sap xép lua chon (i = 1..4):

i=1: -2 6 3 7 5
I=2: -2 3 6 7 5
i=3: -2 3 5 7 6

i=4: -2 3 5 6 7
6.2.5. P phirc tap caa thuat todn va van dé danh gia thuat toan
a. So ot Vé danh gid thudt toén

Trong thuc té, khi mot bai toan dugc dua ra, van dé khong phai chi 1a xay dung dugc mdt
thuat toan dé giai quyét bai toan d6. Thong thudng, voi cling mot bai toan, ¢ thé c6 nhiéu thuat
toan khac nhau, khi d6 vin dé dt ra 1a can phai xac dinh dugc dau 1a thuat toan t6t nhat dua theo
mot sd tiéu chi ndo d6. Piéu d6 dua ching ta tiép can véi mot bai toan hét strc quan trong va tha
vi cua phan tich thuit todn: xac dinh céc dac trung hiéu suit thuc thi cta thuét toan. Mot trong
nhiing tiéu chi dé danh gia mot thuat toan c6 phai 1a tot hay khong, d6 1a thoi gian thyc hién
thuat toan duoc thé hién qua s6 1an thuc hién cac thao tac. Cac ti€u chi khac nhu kha nang thich
g cua thuat todn v&i cac loai may tinh khac nhau, tinh dung dan, mic d6 don gian, hinh thirc
ctia thudt toan, dung luong bo nhd st dung dé luu tri dir liéu. Tuy theo ting trudng hop, can ap
dung cac tiéu chi danh gia khac nhau.

Xét yéu cau phan tich tinh ding dén cua thuét toan, mot thuat toan hién nhién chi duge
chap nhan khi dua ra dugc két qua dung véi yéu cau cia bai toan. Thong thuong, ngudi ta ¢6 thé
cai dat chuong trinh thé hién thuat toan, sau d6 chay chuong trinh thtr nghiém véi mot s6 bo dir
lidu dau vao va so sanh cac két qua thir nghiém voi cac két qua da biét. Tuy nhién, phuong phap
thir nghiém nay chi cho phép khing dinh tinh sai chir chua di dé dam bao duoc tinh ding dan

ctia thuat toan. Mot phuong phap khac 1a st dung cac cong cu toan hoc dé chimg minh tinh dung
dén cua thuat toan nhung phuwong phap nay khéng phai luc nao ciing dé dang.

Véi yéu cau phan tich mirc d6 don gian cta thuét toan, thong thuong chiing ta van mong
mudn xay dung duoc mot thuat toan don gian, dé hleu dé 1ap trinh va chinh stra; nhung nhiéu
khi nhing thuét toan don gian lai gay ra sy lang phi vé thoi gian va bo nhd. Dbi véi cac bai toan
cu thé ¢6 sd luong dir licu dau vao nho hodc thuét toan chi dugc st dung mdt vai 14n thi tinh don
gian cua thudt toan s€ dugc chu trong.
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Tuy nhién voi cac bai toan phuc tap, co ) luong dir liéu dau vao 16n hodc céc bai toan
phé bién, thuat toan duoc st dung nhiéu 14n thi can quan tam chu yéu dén hai van dé: thoi gian
thuc hién thuat toan va dung lugng by nhé dung dé luu trit dir liéu. Trong do, ti€u chi vé thoi
gian thyc hién thudt todn dugc coi la mdt ti€u chi quan trong hang dau thuong dugc st dung khi
phan tich, danh gia thuat toan. Mac du tde do xur ly dir li€u ctia may tinh hién nay la rat 16n, cb
thé 16n dén hang ty phép tinh trén 1 gidy (vi du: siéu may tinh Blue Gene/L dang nhé cua IBM,
ra doi nam 2005, ¢ toe d6 xu 1y dir lidu dat 100 teraflop — trong dwong véi 100 nghin ty phép
tinh trén gidy; hay siéu may tinh K cua tip doan Fujitsu — Nhat Ban, ra doi nim 2012, ¢6 tc do
xur 1y dir liéu dat 10 petaflop — twong duong véi 10 triéu ty phép tinh trén gidy) nhung vdi cung
mot bai toan, ngay ca khi muc do chénh léch vé sd phép toan thuc hién giita hai thuat toan dugc
dua ra 1a it thi khi thue hién chang 1ap di 1ap lai hang triéu 14n, mtc d6 chénh léch vé thoi gian
thue hién cting khong phai 1a nhd.

Co thé théy, khi cai dat thanh chuong trinh mdy tinh thi thoi gian thuc hién cia mdt thuat
toan phu thudc vao rat nhiéu yeu to:

- S luong cac phep toan so cip: cac phép tinh s6 hoc, cac phép tinh logic, cac phép gan
gia tri, chuyen chd. Sb lwong cac phép toan so cap ndy hién nhién s& phu thudc vao kich thude
dit liéu dau vao cua bai toan (vi duy, khi dung cung 1 thudt toan tinh giai thira, viéc tinh 4! s€ can
it phép toan hon viéc tinh 10!). Chinh vi vdy, c¢6 thé coi thoi gian thuc hién cia mot thuat toan 1a
phu thudc vao kich thuée dit liéu dau vao.

- Ngon ngir 1ap trinh, chuong trinh dich, h¢ diéu hanh, téc d6 xir 1y cua may tinh. Tuy
nhién, nhiing yéu t6 nay khong dong déu véi mdi loai may tinh, vi vay khong thé dung ching
lam can ct dé danh gia thoi gian thuc hién cua thuat toan va thoi gian thyc hién ctia thuat toan
khong thé biéu dién bang cac don vi thoi gian thong thuong nhu gio, phut, gidy.

Pé danh gia thoi gian thye hién cua mot thuat toan, ngudi ta s dung “D9 phtc tap tinh
toan ctia thuat toan” (goi tit 1a do phurc tap cua thuat toan), day chinh la phuong phap danh gia
chi phu thu¢c vao kich thude cua dir liéu dau vao ma khong phu thudc vao may tinh va cac yéu
t6 lién quan.

b. B¢ phurc tgp tinh toan cua thugt toan

Thuat toan T sir dung dé giai mot bai toan c6 kich thude dir liéu dau vao n s& can thuc
hién T(n) cac phép todn so cap. T(n) la mot ham cua tham s6 n, chinh 14 dac trung cho do phuc
tap tinh toan cua thuat toan. P phtrc tap dugc ky hiéu boi chit “O” 16n.

Xét dinh nghia tong quat: Gia sir f(n), g(n) la ‘hai ham s6 khong am, dong bién theo n.
Ham f(n) dugc xac dinh 1a c¢6 d6 phue tap tinh toan cap g(n), ki hiéu 1a O(g(n)), f(n) = O(g(n)),
khi va chi khi ton tai cac hing s6 ¢ va no sao cho f(n) < cg(n) khi n > no. Khi d9, ta néi f(n) co
cap g(n) (thuc chét 1a cap 16n khong vuot qua g(n)).

Vi du: v6i f(n) = n? + 2n + 3, 3 rang f(n) < n? + 2n? + 3n? = 6n? v6i Vn>1. Do d6, ta co
f(n) = O(n?).

Khi viét T(n) = O(g(n)) nghia 14 téc do ting cua T(n) khi n — oo khong vuot qua tdc do
tang cua g(n). Khi n 16n, g(n) cho ta hinh dung d¢ 16n cua T(n) hay ndi cach khac, g(n) chinh la

thude do do 16n cua T(n). Nguoi ta thuong co gang udc lugng g(n) sao cho sat voi T(n) nhat va
c¢6 dang don gian nhét.

Do phirc tap tinh toan cua thudt toan c6 thé thudc cac dang dudi ddy (dugc sip xép theo
mirc d§ tang dan):
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T(n) = O(1): d6 phirc tap cap hang sd (46 phirc tap bang véi mot hang sb xac
dinh, khong phu thu@c vao kich thudc dir liéu dau vao; vi du: cac thao tac don
gian nhu gan, doc, viét, so sanh gia tri ¢6 do phuc tap cap O(1));

T(n) = O(logzn): d6 phirc tap cap ham logarit;

T(n) = O(n): d6 phirc tap cip ham tuyén tinh;

T(n) = O(nlogzn): d6 phtrc tap cap ham nlogan;

T(n) = O(n?), O(n%)..., O(nX): do phuc tap cip ham da thirc;
T(n) = O(2"), O(n!), O(nN"): do phirc tap cAp ham mii.

Mot thudt toan cé do phuc tap tinh toan cdp ham mii (O(2"), O(n!), O(n")) thi téc d6 thuc

hién rat cham.

Mot thudt toan c6 do phuc tap tinh toan tir cép ham da thire trd xudng (O(1), O(logzn),
O(n), O(nlogzn), O(n?), O(n®)..., O(n¥)) thi thuong chap nhan duoc.

Nhiing bai toadn chua tim dugc thudt todn véi d§ phuc tap tinh toan tur cép da thac tré
xuong s€ dugc xep vao dang bai toan kho.

c¢. Xac dinh dé phuc tap tinh toan cua thugt toan

Doi véi cac thuat toan phtic tap, viéc xac dinh d6 phic tap tinh toan khong phai luc nao
cling dé¢ dang. Tuy nhién, vi céc thuat toan don gian, ta hoan toan c6 thé xac dinh d6 phc tap
cua chung thong qua mdt so quy tac sau:

Quy tdc cong:

Néu T1(n) = O(f(n)), T2(n) = O(g(n)), thi Ti(n) + T2(n) = O(max{f(n),g(n)}).

Vidu: Trong mdt thudt toan c6 3 budc, mdi bude cb dd phuc tap tinh todn lan Iuot 1a
T1(n) = O(n®), T2(n) = O(n), T3(n) = O(nlogzn) thi thoi gian thyc hién 3 budc la:

Quy tdc nhan:

Ti(n) + T2(n) + T3(n) = O(max{n*n,nlogzn}) = O(n

Néu T1(n) = O(f(n)), T2(n) = O(g(n)) thi: T1(n) . T2(n) = O(f(n).g(n)).
Vi du: Xét 2 ciu 1énh viét bang ngdn ngir PASCAL sau:

Cau 1énh 1: For j:=1to n do x:=x+1;

bay 1a mdt cau 1é€nh lap véi sb lan l3p 14 n, tai mdi budc lip, chi thuc hién thao tac
gén gia tri ctia biéu thire x+1 cho x, do d6 thoi gian thue hién la:

T(n) = O(n.1) = O(n)
Cau lénh 2:
Fori:=1tondo
For j:=1to ndo x:=x+1;
Cau lénh nay gom 2 vong lip 1dng nhau, thoi gian thuc hién duoc danh gid la:
T(n) = O(n.n) = O(n?)
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Quy tdic bo hang sé:
O(c.f(n)) = O(f(n)) trong d6 ¢ 1a mot hang sd.
Vi du: O(n%/2) = O(n?)
~ Can ctr vao cac quy tac trén, khi danh gia do phuc tap tinh toan cua thudt toan ta c6 ciing
coO thé danh gia theo mdt cach don gian la chi can quan tdm dén so lan thyc hién phép toan tich
cuc (active operation - phép toan ma so lan thuc hién né khong it hon s6 lan thyc hién cua bat ky
phép toan nao khac trong thuat toan).

Xet thudt toan sdp xép theo kiéu lia chon cho ddy n phan tir as, 82..., an da dugc trinh bay
o0 muc 6.2.4, phan b. Phép toan tich cuc la phép toan so sanh a[k] < a[j]. So lan thuc hién phép so

sanh nay la: X't (n—1i) = ”"”ﬂ_ﬂ. Do d6, do phirc tap ctia thuat toan nay 1a O(n?).

Trong thuc té, nhiéu khi khong chi kich thudc dit liéu ddu vao ma ngay ca tinh trang dir
lidu cling 1a mot yéu t0 gdy anh huong dén thoi gian thyc hién thudt toan. Vi dy, v6i bai toan sap
Xep day s6, 5 rang néu diy s6 dau vao da co san thu tu glong hodc gan gidng véi thir tu mong
mudn thi thoi gian thyc hién thuat toan s& nho hon thoi gian thuc hién théng thuong. Nhin
chung, tuy theo tinh trang dir liéu dau vao ma ta s€ c6é cac do phuc tap khac nhau ing véi tirng
truong hop:

- Tmax: Ung v6i trudng hop tinh trang dir li¢u bat 1gi nhét cho thuat toan.

- Tmin: ing véi trudng hop tinh trang dit liéu thuan lgi nhét cho thuat toan.

- Tavg: ng v6i truong hop tinh trang dir liéu & mirc 6 trung binh.

Thong thuong, Tag duge dung dé so sanh, ddnh gid cac thuat toan. Tuy nhién, trong
treong hop viéc xac dinh thoi gian thuc hién trung binh qua khoé khan, cé thé danh gid cén cu
vao truong hop xau nhat tirc 1a dung Tmax. Pdc biét, vo1 cac bai toan thoi gian thyc, doi hoi thoi

gian tra 101 khong dugc vuot qua mét gioi han cho trude thi chi co thé dung udc lugng trong
truong hop xau nhat Tmax.

6.3. NGON NGU LAP TRINH
6.3.1. Khai niém vé ngon ngir 1ap trinh

) Ngon ngir 1ap trinh (Programming language) hiéu mot cach don gian la ngén ngir dung de
viét cac chuong trinh may tinh. Moi ngén ngir 18p trinh bao gom mdt hé thong cac ky hiéu, cac
tir khoa, cac tir danh riéng (hay tir vung) va cac quy tac dé viét chuong trinh (hay ct phap).
Nguoi 1ap trinh sir dung ngén ngir 1ap trinh dé viét chuong trinh thé hién thuat toan bao gom mot

tap hop cac 1énh dugc viét theo dang ct phap, trong d6, mdi 1énh mang mot ¥ nghia nhit dinh
(con goi 12 ngit nghia), chi ddn cho may tinh thuc hién mot cong viée cu thé.

6.3.2. Lich sir phat trién ciia ngon ngir 1ap trinh
Trong lich sir phat trién, ngon ngit 1ap trinh c¢6 thé chia ra lam 3 loai chinh:
a. Ngon ngez may (M@ may - Machine language hay Machine code)

Cung v&i su ra doi ciia may tinh dién tir, ngdn ngir may dwoc xem nhu 13 ngdn ngit nén
tang cua bo vi xu ly. Day la ngon ngir duy nhat ma bo vixu ly co thé nhén biét va thuc hién mot
cach truc tiép, tit ca cac chuwong trinh may tinh duogc viét bang cac ngdn ngir khac deu phai duoc
dich sang ngoén nglr may trudc khi thyc thi. Cac 1énh cua ngén nglr may duoc viét & dang nhi
phan hodc bién thé ciia chung trong hé 16. Uu diém cua ngdn ngit may 1a cho phép nguoi lap
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trinh viét cac chuong trinh diéu khién truc tiép may tinh théng qua cac 1énh may va cac chuong
trinh dugc thuc hién nhanh chong do khong phai thuc hién budc dich chuong trinh. Tuy nhién,
nhuoc diém cta no 1a cac 1énh may dai va kho nhd, chuong trinh dugc viét thuong céng kénh,
vira mat thoi gian khi viét vira kho khan cho viée doc, phat hién 15i va hiéu chinh chuong trinh.
Ngoai ra, vi tap 1€nh cua ngoén nglr may phu thudc vao loai bo vi xtr Iy nén mot chuong trinh chi
chay duoc trén nhitng may tinh c6 cing loai bd vi xir Iy ma thoi. Trong sb cac ngdn ngir lap
trinh, ngdn ngir may duoc xem 1a mot ngdn ngir 14p trinh bac thap (thé hé thir nhét).

b. Hop ngiz (Assembly)

Ra doi tir dau nhimg nim 1950, hop ngit dugc dua ra nham khic phuc cac nhuoc diém
ctia ngdn ngir may. V& co ban, hop ngit co cac cau trac 1énh rat gidng voi ngon ngir may nhung
diém khéc biét 16n nhit 1a viée cho phép viét 1énh dudi dang ma chit thay vi ma nhi phan. Céac
ma 1énh ¢ dang chir thudng 13 nhitng tir tiéng Anh viét tit c6 y nghia rd rang, d& nhd. Ngoai ra,
hop ngit cling cho phép dinh dia chi hinh thtrc, nghia 1a mét vi tri bd nhé trong may tinh co thé
duoc tham chiéu téi thong qua mot cai tén hodc ky hiéu, thay vi phai st dung dia chi thuc sy cia
nd dudi dang ma nhi phan nhu trong ngoén ngir may. Vi dy, 1énh ADD AX, BX cho phép cong
(addition) sé liéu trong cac thanh ghi AX, BX véi nhau, két qua dé trong thanh ghi AX. Céc
chuong trinh hop ngit duoc chuyén sang ma mdy thong qua mot chuong trinh déc biét goi la
trinh hop dich (assembler). Méac du tuong dbi dé dung hon ma mdy nhung hop ngir Van duoc
xem la mdt ngdn ngtr 1ap trinh bac thap (the hé thtr hai) bdi vi né van con rat gan véi tang thiét
ké may tinh, cdc chuong trinh dugc viét bang ngdn ngir nay ludn cé su lién quan chit ché& dén
klen trac may tinh. Hién nay, ngén nglr nay c6 pham vi str dung kha hep, chu yéu chi dung khi
can lap trinh thao tac truc tiép véi phan cung may tinh hodc lam cac cong viéc khong thuong
xuyén, thuong 1 trong céc trinh diéu khién (driver), cac hé nhing bac thip (low-level embedded
system) va cac hé thong thoi gian thuc (real-time system).

c. Ngon nge Idp trinh bdc cao (Ngdn ngir thugt toan — High level programming language)

Nam 1957, sy ra do1 cua ngon ngir 1ap trinh bac cao FORTRAN da danh d4u su khoi dau
cho cudc cach mang ciia ngdn ngit may tinh, ké tir d6 cho dén nay da c6 hang tram ngon ngir 1ap
trinh bac cao ra doi, 4 ngdn ngir rit gan giii véi ngdn ngit ty nhién va ngdn ngit toan hoc, cac
ngodn ngit 14p trinh bac cao thudng sir dung hé théng ky hiéu phong phu véi cac ky hiéu sd, cac
ky hiéu chit, cac ky hiéu todn hoc va nhiéu ky hiéu thong dung khac, cung vdi cac tir khoa tiéng
Anh don gian, cac cdu tric 1énh chit ché, rd rang va mang y nghia thyc té. Chinh vi vay, cac
ngon ngit 1ap trinh bac cao thuong dé hoc, d& doc, d& viét va hiéu chinh chuong trinh, vira cho
phép thé hién chinh xac cac thuat toan lai vira c6 tinh doc 1ap cao, it phu thudc vao phén cung
may tinh. Nguoi ta con goi ngo6n ngir 18p trinh béc cao la ngdn ngir thuét toan. Cling gidng nhu
hop ngr, cac chuong trinh viét bang cac ngdn ngit 1ap trinh bac cao mudn may tinh thyc thi dugc
thi can phai dugc dich sang ngdn ngit may nhd cac chwong trinh dich. Vi du vé mot s ngdn ngir
lap trinh bac cao nhu: FORTRAN, PASCAL, C, C++, JAVA, PHP...

Hién nay, véi hang loat cac ngdn ngir lap trinh dugc dua ra, viéc phéan loai ngbn ngtr lap
trinh chi mang tinh twong ddi. TUy theo tirng muc dich ma chung ta c6 thé phan loai ngdn ngit
lap trinh theo nhirng cach khac nhau. Vi du: phén loai theo mac triru twgng, ching ta cé nhom
ngdn ngir 1ap trinh bac thdp va nhém ngbn ngit 1ap trinh bac cao; phan loai theo hinh thic lap
trinh, c6 nhém ngdn ngir khai bao (LIST, PROLOG...) va nhdm ngbn ngr ménh Iénh (PASCAL,
C...); phan loai theo cac ho, c6 ho ngdn ngir may va hop ngit, ho ngdn ngir c6 dién (ALGOL,
PASCAL, C...), ho ngbn ngitr ham (LISP...), ho ngdn ngir logic (PROLOG...), ho ngbn ngir
huéng d6i twong (C++, JAVA...), ho ngdn ngir truy van (SQL...).

Duéi day 1a mot s6 ngén ngir dién hinh trong lich st phét trién caa ngdn ngi lap trinh:
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- Giai doan tir ndm 1957 dén nhitng nam dau 1960:

+ Ngbn ngir FORTRAN (FORmula TRANSslator): dwoc cong bd vao nam 1957 bai cong
ty IBM, FORTRAN duoc thiét ké nhu 13 mot ngdn ngir l4p trinh danh cho cac nha khoa hoc, céc
K§ su va cac nha toan hoc; ngén ngit ndy duoc xem nhu 13 ngdn ngir 14p trinh cip cao dau tién va
duoc chi y boi kha ning dién dat va tinh toan cac phuong trinh toan hoc mot cach dé dang.

+ Ngbn ngit ALGOL (ALGOrithmetic Language): dugc cong bd boi mot uy ban quéc té
vao nhitng nam cudi 1950 trong mot bdo cdo co tua d& ALGOL 58, sau d6 duoc phét trién tiép
thanh ALGOL 60, ALGOL 68; véi ciu tric diéu khién hién dai, ALGOL duoc sir dung phd bién
trong cac trng dung khoa hoc va toan hoc.

+ Ngon ngir LISP (LISt Processing): dugc John McCarthy dé xuat vao nam 1958 tai vién
cong nghé Massachusetts (MIT) - My; LISP la ngbn ngir lap trinh ham dau tién, dugc xem nhu
mot ngbn ngi xa ly danh sach.

+ Ngon ngit COBOL (COmmon Business Oriented Language): dwoc phét trién bai mot
hoi dong bao gom céc dai dién tir cac té chtc chinh phi, quéc phong va doanh nghiép nudc My,
trong d6 Grace Hopper - lam viéc trong Hai quan My - dugc ménh danh 1a “me d¢ cia COBOL”;
vé6i kha nang xur ly cac tép tin 16n va thyc hién nhiig phép tinh thwong mai tuong ddi don gian,
COBOL di tung 1a mot trong nhitng ngdn ngir duoc sir dung rong réi nhat cho cac tng dung
thuong mail.

- Nam 1963, ngon ngit BASIC, viét tat ciia cum tir Beginner's All-purpose Symbolic
Instruction Code, dwoc phét trién boi John Kermeny va Thomas Kurtz tai truong dai hoc
Dartmouth; ban dau, BASIC duoc thiét ké 1a mot ngdn ngir l4p trinh don gian, c¢6 tinh twong tac
dé cac sinh vién hoc tap va str dung, sau d6 ngén ngir nay di nhanh chéng tré thanh mét trong
nhirng ngdn ngir 1ap trinh thong dung.

- Nam 1970, ngon ngir PASCAL (lay theo tén caa nha toan hoc/vat 1y hoc ngudi Phap
Blaise Pascal), duoc phét trién boi Niklaus Wirth, mét nha khoa hoc may tinh tai Zurich, Thuy
Si; ban dau, PASCAL duoc phéat trién cho muc dich giang day vé lap trinh ciu trac, sau d6 phién
ban thuong mai cia né da dugc phét trién rong rai trong nhitng nam 80.

- Nam 1972, ngon ngit C, duoc phat trién bai Dennis Ritchie tai phong thi nghiém Bell,
M¥; ban dau, C duoc thiét ké nhu 1a mot ngdn ngir dung dé viét cac phan mém hé thong phuc vu
cho h¢ théng Unix, nhung sau d6, nhu cau ding C dé phét trién nhiéu loai phan mém, ké ca cac
ng dung thuong mai da tang 1én nhanh chéng; nhiéu ngdn ngir lap trinh hién nay dugc phat
trién tir C nhu: JAVA, JAVASCRIPT, PERL, PHP, PYTHON.

- Nam 1983, ngon ngit C++, duoc phat trién boi Bjarne Stroustrup tai phong thi nghiém
Bell, My; C++ duoc nang cao tir ngdn ngit C, vai sy cai tién vé cac 16p, ham 4o va template;
ngbn ngit C++ duoc sir dung trong nhiéu ung dung thuong mai, phan mém nhdng, phan mém
client/server...

Ciing trong nam 1983, ngdn ngit OBJECTIVE C (lap trinh hudng d6i twong mo rong tir
C), dugc phat trién boi Bradcox va Tomlove tai cong ty Stepstone; day 1a ngon ngit mg rong tir
C, b6 sung thém chirc nang message-passing cho phép truyén dix liéu tir tién trinh nay sang tién
trinh khac trén may tinh théng qua ngon ngit SMALLTALK, ngén ngit nay thudng duoc ding dé
lap trinh trong hé diéu hanh i0OS va OS X ciia Apple.

- Nam 1987, ngon ngir PERL (Practical Extraction and Report Language), dugc phat
trién boi Larry wall, tai cong ty Unisys. PERL duoc tao ra dé xu ly cac bao céo trong hé théng
Unix; hién nay, ngon ngit nay duoc biét dén nhu 1a mot ngdn ngit 14p trinh manh m& va c6 tinh
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linh hoat cao, duoc st dung trong nhiéu tng dung co s& dir ligu, quan Iy hé thong, 1ap trinh
mang, lap trinh d6 hoa...

- Nam 1991, ngén ngit PYTHON (dat tén theo doan hai kich Anh MONTY PYTHON),
dugc phat trién boi Guido Van Rossum, 1am viéc tai cong ty CWI, PYTHON duoc tao ra dé hd
tro cac dang ngbn ngir khac va kha thu vi khi sir dung, thuong dugc dung trong lap trinh ng
dung web, phét trién phan mém, bao mat thong tin.

- Nam 1993, ngdén ngit RUBBY, duoc phét trién bai Yukihiro Matsumoto; ddy 1a ngén
ngit duoc dua ra voi muc dich dung trong giang day, chiu anh huéng caa nhiéu ngén ngir khac
nhu PERL, ADA, LISP, SMALLTALK; hi¢n nay, ngbn ngit nay thuong dugc su dung trong
phét trién tng dung web.

- Nam 1995, ngdn ngir JAVA, duogc phat trién bai Jame Gosling, 1am viéc tai cong ty Sun
Microsystems; JAVA duoc tao ra cho mot du an truyén hinh twong tac va hién da trd thanh ngén
ngir 14p trinh dugc st dung pho bién nhat trén thé gidi, thuong dung trong lap trinh mang, phat
trién ung dung web, phét trién phan mém, phat trién giao dién d6 hoa ngudi ding.

Cung trong ndm 1995, ngén ngtr PHP (trudc day co nghia la Personal HomePage — trang
chu ca nhan, hi¢n nay duoc hicu theo nghia 1a Hypertext PreProcessor — B¢ tién xt 1y siéu van
ban), dugc phat trien béi Rasmus Lerdorf; PHP la ngon nglr nguon mé hién duoc st dung rat
rong rai dé xay dung, bao tri cac trang web dong, phat trién cac server...

Cling trong ndm 1995, ngén ngit JAVASCRIPT, duoc phat trién boi Brendan Eich, lam
viéc tai cong ty NetScape; la ngon ngit duoc tao ra dé mé rong cac chue nang cua trang web, tng
dung trong phét trién web dong, xu ly tai liéu dang pdf, cong cu man hinh...

Ngoai ra con c6 nhiéu ngdn ngir lap trinh khac nhu:

- APL (AProgramming Language), mot ngdén ngir khd manh, d& dung, rat tot trong viéc
xu 1y dir li¢u dugc luu dudi dang bang (ma tran).

_ - FORTH, tuong ty nhu ngén ngit C, cho phép tao mé chuong trinh nhanh va hiu qua,
ban dau dugc phat trién dé diéu khién kinh vién vong khong gian.
- LOGO, chu yéu duoc biét dén nhu 1a mot cong cu trong giang day kha ning giai quyét
van de.
, - MODULA-3, twong ty nhu PASCAL, sir dung chul yéu dé phat trién cdc phan mém hé
thong.

- PILOT (Programmed Inquiry Learning Or Teaching), dugc sir dung boi nhitng ngudi
cong tac trong linh vyc giang day dé viét cac chuong trinh huéng dan CAD.

- PL/I (Programming Language/One), ngdn ngit thuong mai va khoa hoc phéi hop nhiéu
chuc nang cia FORTRAN va COBOL.

- PROLOG (PROgramming LOGic), dugc stir dung trong tri tué nhan tao.

- RPG (Report Program Generator), cho phép sir dung cac mau dic biét dé giup ngudi
dung xac dinh dir li€u vao, dir li¢u ra va cac yéu cau tinh toan cua mdt chuong trinh.
- ADA (lay theo tén cua Augusta Ada Bryon, nguoi dugc xem la da viét chuong trinh

dau tién), duoc thiét ké dé phuc vu cho viéc viét, bao tri cac chuong trinh 16n trong mot khoang
thoi gian dai.

116



6.3.3. Trinh bién dich va trinh théng dich

May tinh chi hiéu duoc mot ngbn ngir duy nhit 1a ngdn ngir may. Boi vay, trude khi
duoc thuc thi, cic chuong trinh viét bang cic ngdn ngir 14p trinh khong phai 1a ngon ngit may
(chuong trinh ngudn) phai dugc dich sang ngdn ngir may nho cac chwong trinh dich. Cac chuong
trinh dich ¢6 thé chia 1am hai loai: trinh thong dich va trinh bién dich.

Trinh théng dich (Interpreter): Su dung k§ thuét thong dich, dich ting céu Iénh trong
chuong trinh nguén dugc viét bang ngdn ngir 14p trinh bac cao sang ngdn ngit may dé may tinh
“hiéu” va thuc thi ngay cdu 1énh d6 ma khéng luu lai doan mad mdy twong Gng, sau dé chuyén
sang dich cdu lénh tiép theo. Vi ki thuat thong dich, khong c6 bat ky tép ma ddi tuong (tép ma
mdy tuong tmg voi chuong trinh ngudn) nao duoc tao ra. Mdi lan thyc hién chuong trinh 1a mét
lan chwong trinh ngudn dugc thong dich lai sang ngon ngu may Tham chi, néu mot cau Iénh
trong chuong trinh dugc thyc hién 13p di 1ap lai nhiéu 1an thi mdi l1an thuc hién 1énh 1a mot lan
phai dich lai cau I¢nh d6. Loi thé cua trinh thong dich 1a cho phép dich va thuc hién ngay cau
1énh ma khong can phai doi dich xong toan bo chuong trinh, ngoai ra trinh thong dich cling gitp
cho viéc do tim 16i dé dang hon vi nod chi ra chinh x4c céu 1énh nao chura 16i. Nhin chung, véi
viéc dich va thyc hién ting cau 1énh, trinh thong dich 1a thich hop trong méi trudng can co sy
dbi thoai gitta con ngudi va hé thdng. Mot s6 ngdn ngir 14p trinh co sir dung trinh théng dich
nhu: BASIC, VISUAL BASIC, PERL, PYTHON...

Trinh bién dich (Compiler): Str dung k¥ thuét bién dich, dich toan bd chuong trinh ngué)n
dugc viét bang ngdn ngir 1ap trinh bac cao sang ngdn nglr may va tao ra tep ma dbi tuong tuong
ng, sau do bo lién két s& lién két cac ddi twong thanh phan voi nhau va tao ra t€p thyc thi, ca tép
d6i tuong va tép thuc thi déu dugc nap vao may tinh dé str dung khi can. ‘Trong qua trinh bién
dich, trinh bién dich s& phan tich tir vung va ct phap ciia cic cau lénh, néu trong chuong trinh
ngudn co 16i vé mit ct phap thi trinh bién dich s& théng bao danh sach tit ca cac 18i dé 1ap trinh
vién chinh sua, t€p ma ddi tuong chi dugc tao ra khi chuong trinh ngué)n khong con bat ky 16i cu
phap nao. Mbi lan thuc hién chuong trinh chi can st dung chuong trinh thyc thi da duogc tao
trudc d6 ma khong can phai tién hanh bién dich lai chuong trinh ngudn. Vi vay, viéc sir dung
trinh bién dich 1a thich hgp véi cac chuong trinh c6 tinh on dinh va duoc thuc hién nhiéu lan.
Thong thuong, mdi ngdn ngit 1ap trinh bac cao déu cé mot trinh bién dich twong tng, vi du:
PASCAL, C, C++...

6.3.4. Céc cdng viéc caa nguwai [ap trinh

Vé co ban, dé tao ra mot chuong trinh bang ngon ngit lap trinh bac cao, nguoi lap trinh
can thyc hién cac cong vi¢c theo trinh ty sau:

Budrc 1: Soan thao chuwong trinh

Duya vao thudt toan va ngdn ngit 1ap trinh dé viét chuwong trinh, sau d6 sir dung mot trinh
soan thao chuyén dung dé nhap noi dung chuong trinh, hru tép chuong trinh v&i phan mé rong
tén tép phu hop véi ngdn ngir 1ap trinh st dung, vi du: phan mé rong tén tép la .pas cho tép
chuong trinh viét bang ngon ngir PASCAL, .c cho tép chuong trinh viét bang ngon ngit C hay
.cpp cho tép chuong trinh viét bang ngdn ngit C++... Tép chuong trinh nay dugc goi 13 tép ma
ngudn (source code).

Buoc 2: Bién dich chuwong trinh

St dung trinh bién dich (compiler) thich hop dé bién dich tép chuong trinh ngudn sang
t€p md may tuong ung (tép dbi twong hay object code). Néu chuong trinh nguon c6 mot s6 16i
nao dé veé mat ct phap thi trinh bién dich s€ thong bao danh sach tat ca céc 10i, khi d6 can quay
lai budce 1, st dung trinh soan thao dé chinh sta chuong trinh nguon. Khi tép ddi tuong da duogc

117



tao, bo lién két (linker) s€& thuc hién vi¢c lién két cac dodi tuong thanh phﬁn v6i nhau va tao ra tép
thuc thi (executable code) cho chuong trinh.

Buoc 3: Chay thu chuwong trinh

Chay chuong trinh (kich hoat tép thuc thi), nhdp cac dir li€u dau vao (cac dit liéu mau
dung dé kiém tra) va kiém tra cac két qua duoc dua ra. Néu két qua thu dugc khong ding hodc
c6 16i khi thuc thi chuong trinh thi can kiém tra, chinh stra lai thuat toan, roi quay lai bude 1 dé
chinh stra lai chuong trinh.

Thong thudng, trong cac méi trudng phat trién tich hop (IDE - Integrated Development
Environment) c6 tich hop sin trinh soan thao, trinh bién dich, b lién két, trinh g& rdi... va cho
phép chay thir chuong trinh. Tuy nhién, nguoi 1ap trinh ciing co thé stir dung mot trinh soan thao
chuyén dung, doc lap dé soan thao chuong trinh ngudn; sau d6 sir dung mot trinh bién dich thich
hop dé bién dich rdi chay chuong trinh bang cach kich hoat t&p thuc thi da dugc tao. Mot trinh
soan thao duoc sir dung kha phd bién hién nay 12 Notepad++, ddy 1a mot phan mém mién phi cho
phép soan thao v6i nhidu ngon ngir 1ap trinh khac nhau, pht hop véi cac ca nhan thudng xuyén
phai lam viéc cing I0c véi nhidu ngdn ngir 1ap trinh.

Vi dy 1: Viét chuong trinh tim u6c s6 chung 16n nhét caa 2 s nguyén duong, chuong
trinh viét bang ngdn ngit PASCAL, sir dung phan mém Free Pascal (IDE, version 2.6.2).

Budc 1: Khoi dong phan mém Free Pascal, st dung trinh soan thao nhap néi dung
chuong trinh nguon, sau d6 Iuu t¢p mé& nguon dudi dang .pas:

.'E;E Free Pascal IDE | = | B |

File Edit Search Run i ptions  Window
[(CRE———————————— ¢ \SU\UCLN pas
Program Uoc_chung_lon_nhat;
Uses Crt;
Uar a.b:uword;
chon:char;
Begin
Clrscr;
Hriteln('CHUONG TRINH TIM UOC CHUNG LON NHAT CUA HAI S50 NGUYEN DUONG*>;
epeat
Write('Nhap so a: ‘J>j;readlnlal;
WMrite('Hhap so h: *'>;readln<h>;
If Ca>i)d and <h>H> then
Begin
While a<>h do
If a*h then a:=a-h
Else h:=h—a;
Writeln{'Uoc chung lon nhat cua hai so vua nhap la *.h);
End
Else writeln<’Ban da nhap sai kieu du lieu?!’'>;
Write('Ban co muon tiep tuc khong <C/K>? *);i;readln<chond;
Until upcase{chon) = "K';

End.
20:77
F1 Help FZ Save

F3 Open Alt+F? Compile F? Make Alt+FiHd Local menu

Hinh 6.6. Soan thao chwong trinh tim wéc chung I6n nhit véi Free Pascal

Budéc 2: Nhan t6 hop phim Alt+F9 dé bién dich chuong trinh. Khi chuong trinh ngudn
khdng co 16i ¢t phap, hé thong s& dua ra thong bao qua trinh bién dich da thanh cong:

Main file: c:=ssvsucln.pas

Done .

Target: Wind2 for i386

Line number: 22 Total lines: 21
Used memory: 395K Allocated memory: 6638 K
Total errors: a Compile time: A.2=

Compile successful: Press any ke

Hinh 6.7. Bién dich chwong trinh tim wéc chung I6n nhat
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Budc 3: Nhan t6 hop phim Ctrl+F9 dé chay thir chuong trinh:

’ B’ CASViucinexe | = | =] |&] ]

CHUONG TRIMH TIM UOC CHUNG LON MHAT CUA HAI S0 NHGUYEN DUONG
Mhap =o a: 28

Mhap =o b: 32

Uoc chung lon nhat cua hai =o vua nhap la 4

Ban co muon tiep tuc khong <CA/K>T _

Hinh 6.8. Chay thir chwong trinh tim wéc chung Ién nhit

_ Su dung trinh quan ly o dia Windows Explorer, kiém tra trong thu muc luu tép ma
nguon, ta sé thay bén canh tép ma nguon UCLN.pas duoc tao ¢ budc 1, sé co thém cac tép doi
twong UCLN.0 va tép thuc thi UCLN.exe duoc tao ¢ budc 2.

@Qv » Computer » WIN7x86 (C:) » SV
File Edit View Tools Help
Organize v Include in library v Share with » Burn New folder
b Eaongis Name Date modified Type ze
Bl Desktop | UCLN.pas AS File KB
& Downloads || ucln.o KE
“| Recent Places 57 ucln.exe KB

Hinh 6.9. C4c tép dwoc tao sau budéc bién dich chwong trinh tim wéc chung I6n nhat

Nhirng lan tiép theo khi muén chay chuong trinh tim wéc chung Ién nhit cua hai sb
nguyén duong, ta chi can kich hoat t¢p UCLN.exe da dugc luu trir.
Vi du 2: Viét chuwong trinh cho bai toan sip Xep day s6 nguyén a, a..., an theo chiéu ting

dan, sir dung thuat toan lya chon (chuwong trinh viét bang ngdn ngi 1ap trinh PASCAL su dung
phan mém Notepad-++ dé soan thao va trinh bién dich Free Pascal Compiler dé bién dich chuong

trinh).
Budc 1: St dung phan mém Notepad++ soan thao noi dung chwong trinh ngudn, sau d6
luu tép ma nguon dudi dang .pas:
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E’F CASWWSXLC.pas - Notepad++ |‘:' =] i:hl
File Edit Search View Encoding Language Settings Macre Run  Plugins Window 7 X

a3 2 s & |2ciy|+ = BEEB(1EQ|IEE®
[= S¥LCpas

1 Program Sapxepluachon; >

2 U=ses Cro;

Var a:arrayv[l.. ] of integer;
4 i,j,k,n:byte;
min:integer;
ElBegin
7 Clrscr;
Writeln( XEP DAY S5O SU DUNG THUAT TCARN LUR CHON'):

g Writce ('Hhagp 1 = ") ;Readln(n) ;

10 Writeln{'WNhap gia tri cho cac phan tu:'});

11 For i:=! to n do

12 H Begin

13 Write('z['",i,'] = "}; Readln{a[i]):

14 r End; L

15 For i:=1 to n-1 do 3

1 [H Begin

17 Ji=1i:

18 For k:=i+. to n do

18 If a[kl<a[j] then j:=k:

20 If j<>i then

21 H Begin

22 min:=al[j]l;

23 al[jl:=al[i]:

24 a[i] :=min;

25 r End:

26 r End;

27 Writeln({'Day =au khi sap xep theo chieu tang dan la:'"});

28 For i:=1 to n do write{a[i], Y

25 Readln;

30 - End. &
length: 657 lines: 31 Ln:31 Col:1 35el:0 Dos\Windows ANSI INS

Hinh 6.10. Soan thao chwong trinh sip xép day sé véi trinh soan thao Notepad++
Budc 2: Bién dich chuong trinh, st dung trinh bién dich Free Pascal Compiler. Khi
chuong trinh nguon khdng co 16i cu phap, hé thong s& dua ra thong bao qua trinh bién dich da
thanh cong, tép doi tuwong va tép thuc thi da duoc tao:

BN Administrator: C:\Windows\system32\cmd.exe |‘5‘E|—g—hj

Microzsoft Windows [Wersion 6.1.76801
Copyright <c> 288? Microsoft Corporation. All rights reserwved.

C:wUserssAdmin>cds
C:srod sv
C:n8U>fpc sxlc.pas

Free Pascal Compiler version 2.6.2 [2013-82-121 for i386
Copyright ¢c> 1993-2812 by Florian Klaempfl and others

Target 05: Wind2 for i386

Compiling sxlc.pas

Linking sxlc.exe

38 lines compiled, B.2 sec . 33632 hytes code, 1988 hytes data

C:wSU>

Hinh 6.11. Bién dich chwong trinh sip xép day sé
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Eal A

Budc 3: Kich hoat tép thuc thi dé chay thir chuong trinh:

= | 3 £
@ = b Computer » WINTx86 (C:) » SV v|+¢|| Search §' ye
L
File Edit View Teols Help
Organize + [=) Open Burn New folder =~ O @
Lf—_!u WINT:86 (C:) 3 Marme . Date modified Type Size
8. SRecycle.Bin R - A
o B SXLC.exe 4/19/2014 5:58 PM Application 3
7] S¥LC.o 4/19/2014 5:59 PM O File
Boot R S -
- ﬂ SXLC.pas 4/19/2014 5:53 PM PAS File
a ocurmenty
eoc B CASVASXLC.exe =B et
CHUONG TRINH SAP XEP DAY S0 SU DUNG THUAT TOAM LUA CHON -
2. MSOCachq N8 so luwong phan tu: n =5 =
PerfLogs glg tri cho cac phan tu: =
Program F = 52
ProgramD =7
=5
2. Recovery Day sau khi sap xep theo chieu tang dan la:
—2 5
SV
8. System Vo
Users
Windows
—a BACKUP (D:
—a DATA (E)
€l Network
F S)(LC.e;:E Date modified: 41972014 5:58 PR Date created: 4/19/72014 5:45FM | |

Hinh 6.11. Chay thir chwong trinh sap xép day sé

CAU HOI VA BAI TAP

Hay trinh bay phuong phap giai quyét van dé bang may tinh.
Thuat toén la gi? Hay trinh bay nhirng dac trung co ban caa thuat toan.
C6 miy cach dé dién dat mot thuat toan, la nhitng cach nao?
Hay thiét ké thuat ton cho cac bai toan sau:
a. Cho n la mot s6 nguyén duong, n>1, hay tinh gia trj n!
b. Cho n la mot s6 nguyén dwong, n>1, hay tinh tong S theo cong thic:

S=12+13+...+1/n

c. Cho day n sé nguyén ay, az..., an (n>1). Hay sip xép day s6 da cho theo chiéu giam dan.
Néu khai niém d¢ phuc tap tinh toan cua thuat toan. Hay xac dinh d6 phuc tap tinh todn cho
cac thuat toan da xay dung ¢ cau 4.
Ng6n ngit lap trinh 1a gi? Trong lich sir phét trién, ngdn ngit 1ap trinh c6 thé chia lam may
loai, la nhitng loai nao?
Chuong trinh dich dung dé Iam gi? C6 nhitng loai chwong trinh dich nao?
Khi lap trinh dé giai quyét mot bai toan cu thé, cac 1ap trinh vién can thyc hién cac cong viéc

nao?
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Chuong 7
CAC VAN PE XA HOI CUA CONG NGHE THONG TIN

Cong nghé thong tin ngay nay da xam nhdp vao moi linh vue trong doi song thirong ngay
Ciia con nguoi tir cach thirc ching ta lam viée, twong tde, trao doi véi dong nghiép, ban be va
ngwoi than téi nhing hoar dgng thuan  tly mang tinh ca nhan, ching ta thuc si dang song trong
thoi dai thong tin véi nhing cu xu gan lién véi ha tang cong nghé. Song hanh véi nhizng hinh
thize cue xik méi ndy, tat yéu sé xudt hién nhiing chudn muc dao dut mdi ciing nhw nhing logi
hinh pham tgi méi va nhiing ché tai phap ludt méi. Do dé, viéc nam dwoc nhitng kién thite co
ban nham nhdn biét va phan biét ciing nhuw kha néing tw bao vé truéc cac hinh thizc pham téi méi
ciing nhw cdc ché tai phap ludt nham han ché cac hanh vi pham téi mai nay 1a vo ciing can thiét.

7.1. CAC TAI NGUYEN CO THE BI XAM PHAM
7.1.1. N§i dung théng tin

Thong tin von da quan trong, thi ngay nay trong xa hoi thong tin, lai cang trg nén quan
trong hon bao gid hét. Vi sy tién loi trong luu trit, van chuyén va chia s¢, thdng tin ngay cang
dugc dua vao nhiéu hon trong cac hé thong cdng nghé thong tin. Tir nhing loai thong tin c6 tinh
chét cong cong t6i nhiing loai théng tin nghiép vy, thong tin bi mat chién lugc, téi nhitng théng
tin hét strc riéng tu, tit ca déu da dugc day vao cac hé théng thdng tin. Ciing tir day, nhitng van
dé toi pham lién quan t6i noi dung thdng tin xuat hién.

~ Noi dung thong tin bi tan cdng thuong la muc tiéu chiém doat hoac pha hiy thong tin.
Chiém doat thong tin la c6 dugc ndi dung thong tin ma ban than ke tan cong khong co tham
quyen dé xem thong tin d6; Pha huy thong tin 1a viéc x6a bo hodc thay doi thong tin mét cach
trai phép. Cac tan cong vao noi dung thdng tin gay hau qua vo cung nghiém trong téi chinh phu,
t6 chuc va cd nhén. Gan day Edward Snowden lam ro ri thdng tin bi mat caa cuc tinh bdo My la
mét vi du dién hinh & mic chinh phu. Vi t6 chuc, cong ty, viée dé 16 hay phé huy nhiing thong
tin chién luoc quan trong, cac bi quyét san xuat, ché bién s& anh huong Ién téi sy ton vong cua to
chirc, cong ty do. Véi ca nhan, viéc 16 nhitng thong tin riéng tu khong chi gay khé chiu cho ca
nhan ma thdm chi con dan t6i nhitng hau qua nghiém trong cho tinh mang cua cé nhan d6. Nhu
vay, bao vé ndi dung thong tin tré thanh mot van dé vo clng quan trong nham dam bao cugc
song binh thuong cua moi ngudi trong x& hoi thong tin.
7.1.2. Tai nguyén ha tang cong nghé thong tin

X& hoi thong tin ngdy cang day con nguoi phu thudc vao ha tang cong ngh¢ thong tin. Tur

cac giao dich tai chinh, nghiép vu toi céc giao tiép thong thudng trong doi song. hang ngay, tat
thay déu dugc thuc hién dua trén ha tang cong nghé thong tin. Do vay, viéc ha tang nay sup d6
hoic roi vao trang thai qué tai khong thé dap wng, s& dan toi nhitng hau qua khon luong.

“Tén cdng trén ha tang cdng nghé thong tin thuong tap trung vao ha tang tinh toan va luu
trir. DO1 tuong tan cdng s€ tim moi cach @é tiéu thu hét tai nguyén tinh toan va luu trix khien ha
tang cong nghé thong tin bi qua tai, tham chi bi sup do.

7.1.3. Dinh danh ngwai dung
Trong moi truong mang, nhiéu khi ching ta sir dung mét dinh danh nhét dinh gan V6i ban

than chung ta trong doi song thuc. Dinh danh nay lam co s¢ cho nhiing hoat dong giao tiép va
giao dich trong doi song thuc c6 thé duoc dua vao cac hé thdng thdng tin. Nho co dinh danh nay
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ma thong tin dugc trao d6i cd tinh tin cay. Do d6, viéc bi danh cip dinh danh hay gia mao dinh
danh s& gay ra nhiing hau qua khon ludng. Trudc tién s& 1a danh mat uy tin cia ngudi sir dung
dinh danh d6, sau d6 1a nhitng hiém hoa véi ban than ngudi s¢ hiru dinh danh va cac c& nhan t6
chuc thuc hién giao dich lién quan téi dinh danh d6.

7.2. CAC HINH THUC TAN CONG

O muc trén, ching ta da thiy dugc nhitng loai tai nguyén thng tin cd thé bj xam pham
trong cac hé théng thdng tin. G muc nay, ching ta s& xem xét nhitng k& ho ciing nhu cac cach
thirc ma ké xau thyc hién tan cong vao cac tai nguyén thong tin.

7.2.1. Tan dung céc 16 hong phan mém

Mic du duoc xay dung véi muc tiéu tét dep, cac san pham phan mém van cé thé chira
dung nhiing 18i hoac nhitng diém yéu ma ké xau c6 thé lgi dung dé thuc hién cac hanh vi xam
pham t6i cac tai nguyén thong tin ké trén.

Ngay nay, hé thong may tinh thuong duoc cai dat mot lugng Ion cac san pham phan mém
dé phuc vu céc nhu cau st dung khac nhau, do d6 nguy co tiém an cac 16 hong trong cac hé
théng may tinh 1a rat 16n. Nhitng 15 hdng cé thé dén tir ban than thiét ké cua san pham, nhiing 15i
lap trinh trong qué trinh phét trién, hay nhitng 15i trong qua trinh cai dat, ciu hinh va van hanh
san pham. Cac 16 hong ciing c6 thé dén tir ha ting dong vai tro 1am nén cho san phim nhu hé
diéu hanh, hé quan tri co s¢ dit liéu hay nhiing cong cu, thu vién duoc sir dung trong qué trinh
phét trién san pham phan mém nhu ngdn ngit 1ap trinh, trinh bién dich.

Nhiing 16 hong dén tir ban than thiét ké caa san pham hay logic chirc niang ctia san pham
dugc goi la nhitng 16 hong logic tng dung, ching rat da dang va bién déi tly thudc vao ban than
tng dung, do d6 rat kho dé phat hién. Bé loai bo nhitng 16 hong logic, tng dung can sy tham gia
ctia chuyén gia an ninh, tng dung khéng thé sir dung cac cong cu tu dong. Nguoc lai, nhitng 16
hong dén tir ha tang, cong cu va thu vién c6 thé duoc phat hién d& dang hon. Thong thuong dua
trén nhitng 16 hong da duoc biét trén ha tang, céng cu va thu vién, mot ang dung tu dong cé thé
thuc hién mot tim kiém mot cach cé hé thdng dé phat hién cac 16 hong do.

Mic du su phét trién manh mé cua ki nghé phan mém ciing nhu su hd tro cia cac céng
cu kiém thir hién dai, san pham phan mém van c6 thé ton tai nhiing 16 hong. Do d6, khai thac 16
hong phan mém van 1a mot phuong phép hitu hiéu nham tin céng vao cac hé théng thong tin.
7.2.2. Sir dung cac phan mém déc hai

Phan mém doc hai 12 phin mém duoc xay dung véi muyc dich xau, dugc st dung nhu
cdng cu dé tan cong vao cac hé théng thong tin. O céach thac tan cdng nay, phan mém doc hai
phai duoc cai dat 1én hé thong may tinh cia nguoi ding va phai duoc kich hoat dé chay. Théng
thuong, phan mém doc hai duogc cai dat bai tin tic thong qua nhiing 16 hong phan mém hoac tryc
tiép boi ngudi st dung. Phan mém doc hai co thé dugc kich hoat tryc tiép boi nguoi sir dung
hozc thdng qua nhitng Iénh khoi dong cua hé diéu hanh.

Phan mém doc hai phat trién manh vé sb luong va sy da dang, tinh toi nim 2008 s6
lwong phan mém doc hai da vuot méc 1 triéu, theo béo cao cua GData, chi trong nira dau nim
2010, da phat hién toi 1.017.208 phan mém doc hai méi, con s6 nay 16n hon mét nia tong s6
phan mém doc hai ndm 2009. Phan mém doc hai thuc sy tré thanh mdi nguy hai 16n véi céc ha
tang cdng nghé thong tin. Dudi ddy chung ta xem xét mot s6 loai phan mém doc hai chinh.

a. Virus may tinh

Virus may tinh (thuong duge nguoi su dung goi tat 1a virus hay vi-rat) 1a nhimg chuong
trinh hoac doan ma Iénh duoc thiét ké dé bam vao mét tép tin nao d6. Virus sé thi hanh khi
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nhitng thao tac nhat giinh xay ra trén tép tin ma no l1ay nhiém dugc thuc hiQn, chang han nhu
nguoi sir dung yéu cau hé diéu hanh thi hanh tép tin d6 hay m¢ tép tin d6 bang mét trinh ung
dung nao do. Virus thi hanh s€ thuc hién hai nhiém vu chinh:

- Thyc hién chirc nang ma virus dugc thiét ké dé thuc hién. Nhiing chirc nang nay cé thé
don gian 1a mot tro dua, cling c6 thé 12 nhitng hanh déng pha hoai véi nhitng hau qua khon
ludng. Nhiéu virus cai dat ky thuat dat by, dé chirc nang cua virus chi thuc s hoat dong khi
mot s diéu kién cu thé duoc thoa man, chang han nhu virus Doodle Yankee ding 17h 1a hat
quoc ca.

- Thue hién tim kiém céc tép tin trén hé thng may tinh, tao ra cac nhan ban cua né va
bam vao cac tép tin duoc lva chon. Co ché nhan ban cé thé don gian 1a tao ra mot ban sao cua
chinh ban than virus, ciing c¢6 thé v cing phuc tap nham giGp cho mdi lan nhan ban co duoc
nhitng khac biét nhat dinh so vai virus ban dau.

Thuat ngit Virus may tinh 1an dau tién duoc dua ra trong bai bao cta Fred Cohen nim
1984 voi tiéu dé Computer Viruses — Theory and experiments. Sau hon 30 nim, virus may tinh
cling ¢6 sy phét trién manh mé vé sé luong song hanh ciing sy phat trién cua phan mém doc hai
n6i chung. Bé phan loai virus may tinh ciing c6 nhiéu cach khéac nhau. O day, ta phan loai virus
thanh 2 nhom chinh 1a virus bién dich (compiled virus) va virus thong dich (interpreted virus).

Virus bién dich:

Virus bién dich 1a loai virus c6 thé dugc thi hanh truc tiép boi hé diéu hanh. Dé lam duoc
diéu d6, ma 1énh cua virus bién dich phai dugc bién dich thanh tép tin ¢ thé duogc thi hanh bai
hé diéu hanh. Vi dic trung nay, virus bién dich chi ¢ thé lay nhidm trén mot dong hé diéu hanh
nhat dinh v&i mot kién trac vi xu Iy nhat dinh. Virus bién dich lai c6 thé chia 12 ba nhom chinh 1a
virus tép tin (file virus), virus khaoi dong (boot virus) va virus da nang (multipartite virus).

- Virus tép tin 1a nhitng loai virus bién dich lay nhiém t&i cac tép tin thi hanh trén hé
thong may tinh nhu tng dung soan thao vin ban, bang tinh hay cac chuong trinh tro choi, cac
chuong trinh chét trén mang... Virus tép tin 1y lan don gian bang cach gan vao tép tin thi hanh.
Khi tép tin thi hanh bi nhiém virus tép tin dugc kich hoat dé thuc hién, virus ciing s& thi hanh,
thuc hién chirc nang ctia nd va lay lan sang cac tép tin thi hanh khac. Hai vi dy tiéu biéu cho
virus tép tin la Jerusalem va Cascade. Jerusalem la virus dugc phéat hién tai Jerusalem nam 1987,
lay nhim céc tép tin thi hanh trong méi trudng DOS, né ¢6 thé don gian 1a in ra cac thong diép
hodc x6a cac tép tin. Cascade 1a virus lay nhiém rong rai suét thap ky 1980 va nhiing nam dau
cua thap ky 1990. Cai tién quan trong cua virus Cascade 1 viéc sir dung thuat toan ma hoa dé lan
tranh cac phan mém diét virus.

- Virus khai dong 1a loai virus bién dich lay nhiém vao phan ving khoi dong cua céc thiét
bi Iuu trit. Nhu ta da biét, phan ving khoi dong luu trir nhitng théng tin vé thiét bi liru trix, nd s&
dugc cac chuong trinh khoi dong doc dé khoi tao hé diéu hanh hoic dé hé diéu hanh Iy théng
tin vé thiét bi. Piém manh cua virus khoi dong 1a nd c6 thé duoc kich hoat ty dong boi cac
chuong trinh khai dong ma khdng can cho nguoi sir dung kich hoat. Michelangelo va Stoned 1a
nhitng vi du tiéu biéu cho virus khoi dong. Virus Michelangelo dugc phét hién ngay mung 4
thang 2 nam 1991 va n6 da khién thé giéi may tinh nin thd cho doi ngay ming 6 thang 3 nam
1992 (ngay sinh ciia nghé si Michelangelo) - ngay virus Michelangelo s& hay diét thé gioi may
tinh. Tuy nhién trén thyc té, theo thdng ké chi khoang 20.000 trudng hop xuat hién sy c6 mat di
liéu duoc ghi nhan vao ngay 6 thang 3 nam 1992.

. - Virus da nang la loai virus bién dich su dung nhiéu phuong thirc 12y nhidm, thuong bao
gom ca lay nhiem theo tép tin va lay nhiém trén phan vung khaoi dong. Virus da nang t6 hop
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nhitng thudc tinh caa virus tép tin va virus khoi dong. Nhiing vi du tiéu biéu cho loai virus nay l1a
Flip va Invader.

Ngoai ra, cac virus bién dich c6 thé cu trt trong bo nhd thi hanh caa hé théng may tinh da
bi 1y nhidm va chiém quyén diéu khién tép tin cua hé diéu hanh. Do d6, khi hé diéu hanh chay
mot chuong trinh chua bi 18y nhidém, hé diéu hanh do bj virus chiém quyén tir truéc s& khong thi
hanh ngay chuong trinh ma tién hanh 1y nhiém Ién tép tin thi hanh d6 truéc. Vi cach hoat dong
nhu vay, virus bién dich con dugc goi la virus cu tri trong bo nhg (memory resident virus).

Virus thong dich:

Tré&i nguoc vai virus bién dich, virus théng dich chira dung ma ngudn chuong trinh va chi
dugc thi hanh bai mot wng dung hay dich vu cu thé nao d6. Do vay, virus théng dich tré nén phé
bién boi dic tinh rat d& dé viét va stra chira. Mot tin tic véi it ki nang ciing ¢ thé tim kiém trén
mang mot virus thong dich, doc, stra chira va phat tan. Do do, trén mang c6 thé ¢ hang ta nhiing
bién thé khéac nhau caa cling mét virus théng dich, hau hét nhitng khac biét 1a rat nho.

Cac virus thdng dich c6 thé dugc chia 1am hai loai chinh Ia virus macro va virus script.
Virus macro 1a loai virus théng dich kha phd bién. Virus macro bam vao cac tép tin tai liéu
chang han nhu cac tép tin van ban, cac bang tinh va s dung cac trinh thong dich ngon ngir
macro cua tng dung dé thi hanh va lay lan. M6t s6 loai phan mém thuong hd tro nguoi dung viét
cac macro don gian dé tu dong hoa nhirng nhiém vu phic tap c6 tinh chat lap, day chinh 13 co NY
cho cac virus macro hoat dong. Mét vi du tiéu biéu 1a tng dung Microsoft Office, mot phan mém
dugc sir dung rong rii va cho phép ngudi sir dung tao cac macro bang ngén ngir VB.Script. Hon
nira, dac tinh thuong xuyén chia sé cac tai liéu ing dung chinh la co s& cho phép cac virus macro
lay lan nhanh chéng. Ngoai ra, trong truong hop ung dung hd tro template (template 1a mot
khuén mau duoc trinh tng dung sir dung dé mé hodc tao mai tép tin), virus macro thuong lay
nhiém cac tép tin template. Mot khi tép tin template da bi lay nhiém, moi tai liéu duoc tao hoic
ma véi template s& bi 1y nhidm. Mot sé virus macro tiéu biéu c6 thé ké toi 1a Cocept, Marker va
Melissa.

Virus script vé co ban khéng c6 gi khac biét nhiéu vai virus macro. Su khéc biét chinh
yéu la virus macro dugc biét bai ngdn ngir dwoc hiéu boi mot tng dung cu thé, do d6 tinh 1ay lan
chi han ché trong pham vi ung dung d6, nguoc lai virus script lai dugc viét bai nhitng ngon ngir
dugc hiéu boi mot dich vu nao d6, chay bai hé diéu hanh. Chang han Windows Scripting Host 1a
mét dich vu caa mot vai phién ban hé diéu hanh Microsoft Windows c6 thé thi hanh cac kich ban
duoc viét bang VBScript, do d6 mot virus script viét bang VBScript c6 thé lay nhidm trén moi hé
thong may tinh cai dat hé diéu hanh Windows c6 hd trog Windows Scripting Host. First va Love
Stages la nhiing vi duy tiéu biéu cho virus script.

b. S&u may tinh

Khéc véi virus 1a nhimg chuong trinh, nhitng doan ma 1énh séng bam trén mot tép tin nao
d6 va chi hoat dong khi tép tin d6 hoat dong, sau may tinh (worm, thudng duoc goi tat 1a sau) la
mot chuong trinh hoan chinh doc 1ap c6 kha ning nhan ban va di chuyén tir hé théng may tinh
nay sang hé théng may tinh khac. Do 1a mot chuong trinh doc 1ap, sdu c6 thé ty nhan ban ma
khong can cho doi su kich hoat cua vat chi nhu co ché nhan ban va lay lan cuaa virus, chinh uu
diém nay dd cho phép sau lay lan véi toc d6 nhanh hon va duoc céc tin tic wa chudng hon. Céc
sau may tinh tan dung mang Internet dé lay lan trén pham vi Ién. Thong thuong céc sau khai thac
nhitng 15 hong da duoc biét, nhitng diém yéu trong ciu hinh, cac hé thong thu dién tir va cac hé
thdng chia sé tép tin dé lay lan.
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Hau hét cac sdu may tinh duoc dinh huéng dé tiéu thu tai nguyén cua may tinh va tai
nguyén mang. Tuy nhién, mét sé sau dugc sir dung dé cai dit backdoor (chi tiét dugc dua ra
trong muc c) cho phép thuc hién mét tin cong tir chéi dich vu tir xa t6i mot may cha nao do,
hozc xtr ly nhitng hoat dong nguy hiém khéc trén hé théng méy tinh. Cac sau may tinh dwoc chia
lam hai loai chinh la sau dich vu mang (network service worm) va sau thu dién tir (mass mailing
worm), twong ¢ng véi hai hinh thac lan truyén chinh cua sau.

- SAu dich vu mang Ia nhiing sdu may tinh lan truyén bang céch khai thac nhitng 15 hong
trong mot dich vu mang gin két véi hé diéu hanh hodc mot tng dung nao d6. Sau khi sau lay
nhiém vao hé théng, n6 thuong st dung hé théng d6 dé tim kiém nhiing hé théng khac dang chay
dich vu twong tir va tim céach lay nhidm vao cac hé théng d6. Hinh thirc lan truyén nay hoan toan
khong can bat ky su tac dong nao caa nguoi sir dung, nén sau dich vu mang thuong lan truyén
nhanh hon céc loai phan mém doc hai khac. Sasser va Witty 1a hai vi du cho sau dich vy mang.
Sasser xuat hién trong thang 4 nam 2004, khai thac 15 hong tran bo dém trong dich vu LSASS
(Local Security Authority Subsystem Service) trén cac hé diéu hanh Windows (XP va 2000).
Ciing trong nam 2004, sau Witty lai khai thac 15 hong trén mét loat san pham bao mat mang cu
thé 1a Internet Security Systems (hién tai lay tén la IBM Internet Security Systems). Witty c6 toc
do6 lan truyén mot cach khang khiép, chi véi nira gio da 1y lan sang 12 ngan mdy tinh va sinh ra
luu thong mang Ién téi 90 Ghits/s.

- Sau thu dién tir 12 nhitng sau may tinh thyc hién lan truyén dua trén co ché phat tan thu
dién tir. V& co ban, sau thu dién tir co co ché lan truyén gidng véi nhitng virus phét tan qua thu
dién tir. Tuy nhién, véi virus thi tép tin dinh kém trong thu dién tir da bi nhiém virus nhung véi
sau thi tép tin dinh kém la mot chuong trinh sdu hoan chinh. Mot khi siu thu dién tr da lay
nhidm maot hé thdng, nd sé tu dong tim kiém trén hé théng nhitng dia chi thu dién tir va sau dé
guri mot ban copy cuia n6 toi nhitng dia chi d6. Bé guri thu, nd o thé sir dung hé théng thu dién tu
trén may nan nhan hoic str dung mot chire ning giri thu don gian duoc chia san trong ban than
n6. Cac sau thu dién tir thudng gii mot ban copy cua né téi nhiéu ngudi nhan mot l1an. Bén canh
viéc 1am tran ngap cac hé thong may cha thu dién tir va mang bang mot luong 16n cac thu dién
tr dwoc gui qua lai, cac sau thu dién tir cling c6 thé 13 nguyén nhan gay nén nhitng van dé hiéu
nang cho h¢ théng bi lay nhiém. Beagle la mot sau thu dién tir xuat hién nim 2004 co thé lay
nhidm trén tit ca cac phién ban cua hé diéu hanh Windows. Chung dau tién Beagle.A khong lay
nhidm rong réi. Tuy nhién, mot bién thé c6 nd la Beagle.B lai lay lan rong réi va rat nguy hiém.
Beagle chira trong né mot cai dat giao thirc SMTP riéng dé giri thu t6i cac dia chi ma né thu thap
dugc trén may tinh d4 bi 1y nhiém. Beagle ciing md mot backdoor trén cong 6777 (Beagle.A) va
8866 (Beagle.B). Ngoai ra, Mydoom va Nestky ciing 13 nhitng sau thu dién tir tiéu biéu.

c. Trojan

Trojan dugc lay tén theo tén con ngua gd trong truyén thuyét Trojan Horse (Con ngua
thanh Troa) trong than thoai Hy Lap. Trojan st dung mot chién luoc khac biét hoan toan véi
virus va sau, do 1a n6 hoan toan khong cé kha nang nhan ban, Trojan thuong to ra vo hai, tham
chi 14 ¢6 lgi cho nguoi dung nhung an trong né 1a nhitng muc dich xau. Trojan 1a mot phan mém
hoan chinh c6 thé duogc cai dat theo cac 16 hong an ninh vao may tinh do sy so suit cia ngudi
dung khi truy cdp mang may tinh. Trojan ciing c6 thé nip danh mot phan mém tién ich va duoc
ngudi ding cai dit mot cach binh thuong. Viéc st dung cac phan mém khong ban quyén, duoc
download tir nhitng ngudn khong rd xuét x& 1a noi cu ngu caa rat nhiéu Trojan.

Khi duogc cai dat vao hé thong may tinh, cac chire ning x4u duoc tién hanh mot cach am
tham bén dudi sy hoat dong binh thuong cua cac tién ich thong thuong ma nd cung cap. Nhieu
Trojan dugc dinh hudng dé thay thé nhirng tép tin thi hanh ton tai trén hé thong bang nhirng
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phién ban doc hai (hoic c6 15 hong hoac bi nhidm virus), hoic tu dong cai dat nhitng (ng dung
khéc t6i hé thong. Tuy nhién, phan 16n Trojan déng vai trd nhu mot gian diép trong hé thong
may tinh. TUy theo muc dich khac nhau ma cac Trojan c6 tén khac nhau, duéi ddy 1a mot s6 loai
Trojan thuong gap:

- Spyware (phin mém gién diép) dong vai tro 1a gian diép, né thu thap nhiing thong tin
can thiét trén hé thong bi 1ay nhiém va guri thong tin d6 tdi mot hé thong nao do.

- Adware (phan mém quang cao) dong vai trd quang céo, n6 thudng hoat dong bang cach
bat nhirng quang céo trén hé thong bi 1ay nhiém.

- Key logger c6 nhiém vu ghi lai cac phim da duoc gd trén ban phim va guri t6i hé thong
phan tich nao d6 bén ngoai.

- Backdoor (ctra hau) ¢ nhiém vu mé ra mot cong sau dé tin tic co thé khai thac hé
thong may tinh bi l&y nhiem.

- Rootkit duoc sir dung dé thu thap céc tép tin duoc cai dat Ién hé théng va thay thé
ching, viéc thay thé céc tép tin cua rootkit doi khi gay ra nhitng hau qua rat 16n. Tuy nhién,
nhiéu truong hop nhitng thay d6i nay nham che dau mét cudc tan cdng hay su hoat dong cua mot
phan mém doc hai nao d6 hay x6a bé nhiing bang ching vé su hién dién caa chinh ban than
rootkit. Nhitng rootkit tiéu biéu cd thé ké téi nhu LRKS5, Knark, Adore va Hacker Defender.

) Trojan thudng kho dé phat hién, boi vi ching duoc thiét ké dé che dau su té)n, tai trén hé
thong va xu ly nhitng chirc nang c¢6 vé hop 1y, nén nguoi st dung va quan tri hé¢ thong thuong
khdng phat hién ra.

7.2.3. Tan cong tir chdi dich vu

Ngay nay Internet duoc st dung trong hau hét moi khia canh cuaa doi séng, n6 tré thanh
mot tai nguyén quan trong c6 suc anh huong Ion. Do vay viéc pha hong ngudn tai nguyén
Internet tam thoi dii chi & trong it phit ciing c6 thé gdy mat mat to lon vé tai chinh, tham chi gay
xao dong doi séng con ngudi. Ciing boi thé nd nhanh chéng tré thanh ddi twong dic biét quan
tam cua glol tin tac cling nhu gidi toi pham. Sy that 1a da co nhiéu dot tan céng vao nguon tai
nguyén nay trén pham vi qubc gia va thé giéi. Ngay 7 thang 2 nam 2000, mot hacker tudi thiéu
nién véi nickname “mafiaboy” da lam té liét website ctia yahoo trong gén 3 tiéng ddng ho. Hai
ngay sau, sau website thuong mai noi tiéng khac nhu Amazon, CNN, Ebay, E*Trade va ZDNet
ciing tré thanh nan nhan ciia mafiaboy. Nam 2001, sau may tinh Code Red tan cong website cua
Nha Tring Iam anh huong t6i an ninh quéc gia cia My, hay ndm 2003, mot dot tin cong da ha
guc Houston port system ¢ Texas de doa an ninh céng cong. Gan ddy nhit, trong thang 3 nim
2013, Spamhaus — to chirc von chiu trach nhiém duy tri danh sach den cac may chii chuyén giri
thur réc trén toan cAu dang phai hing chiu cudc tn cong tir chéi dich vy I6n chua ting c6 véi luu
lugng & mue dinh [én toi 300 Gbits/s. Cudc tan cong nay da lam tri tr¢ duong truyén mang toan
thé giéi trong d6 khu vuc chau Au chiu anh hudng niang né nhat.

Nhitng tin cong véi muc tiéu 1a 1am té liét cac hé thong may tinh hay cac dich vu duogc
goi 1a tAn cdng tir chéi dich vu - Denial of Service (DoS). Tan cong tir chdi dich vu c6 thé dugc
phan thanh hai kiéu chinh 1a tin céng dua trén 15 hong phan mém (vulnerability-based attack) va
tan cong 1am ngap lut (flooding attack).

- Tan cong duya trén 16 hong phan mém, hay con goi la tin céng ngir nghia (semantic
attack), 1a hinh thic tan cong khai thac mot hogc nhiéu 18 hong trong chinh séch an ninh hogc

trong ky thuat nham hiéu hec chinh sach do, hodc nhing i tlem an trong phan mém. Loi dung
nhiing 16 héng nay, tin tic chi can giri toi hé thdng mot vai yéu cau dic biét, nhitng yéu cau nay
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sé tiéu thu mot lwong 16n tai nguyén cua hé thdng va khién hé théng té liét. Vi du tiéu biéu cua
hinh thuc tan cong nay 1a Ping-of-Death xuét hién trong nim 1996, tin tic don gian gui t6i hé
diéu hanh mét yéu cau theo giao thac ICMP (Internet Control Message Protocol) véi kich thuéc
[6n vuot mirc cho phép.

- T4n c6ng 1am ngap lut, hay con goi 1a brute-force attack, 1a hinh thic tin cong tir chdi
dich vy bing cach tao ra mot mot lugng Ion yéu cau hop 18 (thuong 12 gidng nhau) nhiam tiéu thu
mot tai nguyén muc tiéu nao dé trén hé théng khién tai nguyén do bi qua tai khdng thé dap tng
nhitng yéu cau dén tir nhitng ngudi dung hop 1é khac. Mot vi du tiéu biéu 1a tin cong UDP (User
Datagram Protocol), tin tic s& giri mot luong 16n g6i tin UDP t6i cac cong ngau nhién cua mot
may cha nao do, didu nay dan t6i tiéu thu hét biang thong cua may chu, do d6 ngudi sir dung binh
thuong s& khong thé truy cap duoc vao may cha do.

Dé thuc hién mot cudc tin cong tir chdi dich vy, tin tic ¢d thé sir dung mot hoac nhiéu
may cha dé tan céng. Khi nhitng yéu cau nham muc dich tin cong cua tin tic dén tir nhiéu may
tinh khac nhau dugc phan tan trén mang, thi duoc goi 1a tin cong tir chdi dich vu phan tan —
distributed denial of service (DDoS). Nguoc lai, khi nhitng yéu cau nham muc dich tan cong nay
dén tir cing mot may chu thi duoc goi 1a tin cong tir chdi dich vu don ngudn - single-source
denial of service (SDoS). Trong hau hét céc tai liéu, thuat ngir DoS duoc sir dung thay thé cho
SDoS.

Victim
e T4 cong luru lrgng man Host/
8 L gﬁ M8\ Network
-« — ——» Ralénh & Diéu khién

Hinh 7.1. M hinh tén cong tir chdi dich vu phan tan

Thong thuong céc tan cong DDoS sir dung hai kiéu thanh phan 1a agent (may tac tir) va
handler (may diéu khién) nhu mo ta trong hinh 7.1. Céc Agent don gian la cac may tinh co thé
duoc diéu khién boi handler dé sinh ra cac y@u cau tan cong va guri yéu cau tin cong téi may chu
nan nhan. Cac handler don gian 1a cic mdy tinh c6 cai dat chwong trinh nham diéu khién cac
agent. Handler c6 nhiém vu théng bao cho cac agent biét khi nao thuc hién tan cong, tin céng
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muc tiéu nao va tin cong nhu thé ndo. Cac Agent ciing con duoc goi la cac bot hay zombie (&m
binh) va mét tap hop cac agent dugce dieu khién boi cung mot tin tac duoc goi la botnet (mang
ma).

O Viét Nam, tan c6ng tir chdi dich vu ciing ndi 1én manh mé trong khoang thoi gian gan
day. Thang 4 nim 2006, 1an dau tién Cuc C15 caa Bo Cong an di bat gitr mot tin tic tan cong tir
chdi dich vu l1am té liét nhiéu website thuong mai cia Viét Nam. Nam 2010-2011, Vietnamnet
da phai lién tuc hing chiu cac cudc tin cong tir chdi dich vu quy md 16n, dot dau tir cudi nim
2010 t6i dau ndm 2011 va dot 2 trong khoang thang 8 va 9 ciia ndm 2011. Dinh diém la ngay 27
thang 1 nam 2011, Vietnamnet phai xu ly 1,5 tri¢u két ndi vao cing mot thoi diém. Gan day
nhat, trong thang 7 nam 2013, cac bao dién tir cia Viét Nam nhu Dén tri, Vietnamnet, Tudi tré
ciing bi tan cong tir chdi dich vu khién dich vu thi thoang bi ngat quang.

7.2.4. Lira dao

Lira d¢ao (Phishing) Ia hinh thirc trong dé ké tan cong (hay ké lira d¢ao — phisher) tim céach
dé chiém doat thong tin bi mat hoic nhiing uy nhiém nhay cam cua nguoi su dung mét cach
khéo 1éo. Thuat ngir phishing lan dau tién Xuat hién vao nam 1995, khi nhitng ké lira dao trén
mang Internet sir dung thu dién tir 1am moi nhar d&é chiém doat username, password va cac thong
tin tai chinh tir hang triéu nguoi str dung dich vu mail trén Internet. Mot vi du tiéu biéu la vu lira
dao dua trén website AOL (AOL la mot website thuong mai I6n cua My), nhitng ké hra dao da
tao ra mot trang web gia danh AOL va giri mot loat thu hodc tin nhan hra dao nham du nguoi
nhan mo mot lién két toi trang AOL gia nham chiém doat username va password.

Sy phat trién cia thwong mai dién tir, d khién phishing tré thanh tim diém cua giGi toi
pham tai chinh trén mang. Theo bao céo cua RSA Anti-Fraud Command Center (AFCC) dau
nam 2013, tong s6 cudc tan cong lira dao cta ndm 2012 1a 445.004, cao hon nam 2011 (258.461
cudc) téi 59% va tong thiét hai khoang 1,5 ti do la.

Song song Véi sy phét trién vé sb lugng, 1a su da dang va tinh xao cua cac ky thuat
phishing. Ngay nay Phishing khéng chi thyc hién qua thu dién tir ma con dwoc thyc hién trén
nhiéu hinh thic khac nhu VOIP, SMS, instant messaging, cac trang mang x& hoi va nhitng tro
choi truc tuyén nhiéu ngudi choi. O day ta xem xét mot vai loai phishing phé bién.

a. Lira dao dung ban sao (Clone phishing)

Trong phuong thurc nay, ké lira dao tao ra mot thu nhan ban tr mot buc thu hop 1€ nao
d6. Noi dung burc thu hop 1€ nay chira dung noéi dung va dia chi ngudi nhan, don gian né la mot
birc thu hop 18 duoc guri trude d6, sau d6 ké lira dao tién hanh thay thé cac lién két trong mail, dé
tré tGi mot dia chi gia nao d6 véi muc dich lira ddo. Cudi cing birc thu nhan ban dwoc gii bang
dia chi gia, do d6 ngudi nhan sé& thiy thu dugc giri dén tir ngudi giri hop 16 nao d6. Ngoai ra noi
dung thu c6 thé dé cap t6i théng tin nhu viéc gui lai hodc mot phién ban cap nhat caa thu ban
dau, nhu mét chién thuat dé hra nguoi nhan.

b. Lira ddo hwdng doi twong (Spear Phishing)

Lira ddo hudng dbi tugng khéac véi hinh thic lira dao thong thuong 1a né nham toi mot
nhom cuy thé. Thay vi tién hanh gui thu cho cac muc tiéu ngiu nhién, Lira dao hudng d6i tuong
s& lya chon cac nhom ngudi véi mot sé diém chung ndo d6 chang han nhimg nguoi thudc cling
mot t chic. Ké lira dao ciing loi dung nhitng thong tin chung d6 dé tao 10ng tin véi ngudi nhan.
Cudi nam 2010 va ¢au nam 2011, nan nhan cua lira dao huéng ddi twong 1a Van phong thi tuéng
chinh phu Uc, Chinh phu Canda, HBGary Federal va Thu vién quéc gia Oak Ridge.
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C. Lira dao dung dién thogi (Phone Phishing)

Bol véi hinh thic tan cong nay, ké lra dao gui tin nhan thong bao véi noi dung ngan
hang yéu cau nguoi st dung goi dién toi mot sé may cu thé dé giai quyét mot vai van dé gi do vé
a! khoan cua ho. Ké ltra dao s€ tan dung ky thuat VOIP (Voice over IP) dé nam bit cudc goi va
tien hanh lua dao.
7.3.SOHUU TRI TUE

Nhitng san pham cua nganh cong nghé thdng tin 1a nhitng san pham dac biét, chung la
nhiing san pham tri tué va rat dé dé sao chép, nhan ban. Do d6, dé tao ra mot méi trudng cong
nghiép cdng nghé thdng tin mot cach lanh manh ciing nhu thuc dy nhitng séng tao ca nhan trong
linh vuc nay rat can nhiing diéu luat nham dam bao quyén lgi cho céc tac gia cua nhitng san
pham cdng nghé thang tin. Nhitng diéu luat nay duoc dat trong hé théng cac diéu luat vé sé hitu
tri tué. Muc nay s& giéi thidu nhirng khéi niém co ban vé s& hitu tri tué va van dé vi pham sé hitu
tri tué trong nganh céng nghé thong tin.

7.3.1. Tai san tri tué

Tai san tri tué 1a cac thanh qua sang tao cua c& nhan hoic t6 chic. Theo té chirc Sé hitu
Tri tué The giagi (WIPO), cac tai san tri tué¢ duoc chia thanh 2 loai chinh:

- Téc pham: tac pham mang tinh vin chuong (tho, tiéu thuyét, kich, truyén, sach tham
khao, bao), tac pham ngh¢ thuat (tranh, dnh, phim, ca khuc, diéu khac, vé mua, quang cao), ban
ve kién trac, phan mém, co s¢ dir liéu, chuong trinh ti vi, radio...

- Tai san tri tué trong cong nghiép: sang ché, thiét ké kicu dang cong nghiép, thuong
hiéu, bi mat kinh doanh, mach tich hgp, chi dan dia li...

~ MJdi tai san tri tu¢ déu duoc thé hién thong qua mot phuong tién vat Ii cu thé nao do.
Chang han mét tieu thuyet co the dugc the hién thong qua mot ban thao viet tay, mot tép tin van
ban trén may tinh, hay giong doc cua phat thanh vién trén dai... Gia tri cot 161 cua tai san tri tué
khéng nam & phuong tién vat li thé hién ma ¢ y tuong sang tao chira dung trong né. Do d6, can
phai c6 su phan biét rd rang gitta mot tai san tri tué véi nhiing biéu hién vat Ii cu thé cua tai san
tri tu¢ do.
7.3.2. Quyén sé hiru tri tué
MOi tai san déu gan véi cha SO hiru nhat dinh. Quyen so hiru khang dinh nhiing quyén lgi

cua chu so hitu voi tai san, bao gébm quyén sir dung, quyén sura d6i, quyén chuyén nhuong...
Quyén s¢ hiru d6i véi tai san tri tué dugc goi 12 quyén so hitu tri tué.

Nhur da chi ra trong muc 7.3.1, tai san tri tu¢ duoc chia la hai loai la tac pham va tai san
tri tu¢ cong nghiép. Quyen s& hiru ddi véi tac pham con duoc goi véi thuat ngir khéc 1a quyen tac
gia hay ban quyén. Quyén so hiru d6i vai tai san tri tué cong nghiép duoc goi la quyén so hitu
cong nghiép.

7.3.3. Luat sé hiru tri tué
a. Vi sao phdi bdo hé quyén s¢ hitu tri tué

Tai san trf tu¢ dugc tao ra thong nhitng qua hoat dong cua ca nhan hoic té chuc, do d6
truede hét no phai dudi su so hitu cta ca nhan hoac té chire do. Ngoai ra, cac tai san tri tué rat dé
bi xdm pham vi chdng dé bi sao chép va danh cap. Do d6, bao ho quyéen s¢ hiru tri tué la rat can
thiét.
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Bao ho quyén so hitu tri tué s& giup dam bao quyén loi cho c4c c& nhan hoac té chuc
trong viéc tao ra cac san pham tri tué. Piéu nay gilp tao méi truong canh tranh binh ding cho
cac t6 chuc ciing nhu loi ich va dong luc cho céc ca nhan. Tir d6 thuc day hoat dong sang tao, tao
da cho viéc phat trién nhitng san pham tri tu¢ méi phuc vu nhu cau ngay cang cao cia con ngudi.
Vi dy, trong nganh cong ngh¢ thong tin, mot san pham phan mem c6 thé 1a két tinh cua rat nhleu
thanh vién trong doi phat trién phan mem dudi sy hd tro vé tai chinh cia mot cong ty hay to
chtrc nao d6. Néu nhu san pham phan mém do6 khong duoc bao hg, ma bi sao cheép mot cach trai
phép, s& khién t6 chirc hozc cong ty gap kho khan vé tai chinh, hau qua la s& khong c6 nhiing
dau tu dé nghién ctu phét trién san pham méi ciing nhu cai tién san pham cii.

b. Ludt So hiu tri tué

Luat So hiru tri tué 1a van ban phap 1y dugc dé ra nham bao ho cho quyén s hitu tri tug.
O Viét Nam, Luat S¢ hitu tri tué duogc ban hanh vao ndm 2005 va chinh thirc ¢6 hiéu luc tir ngay
1/7/2006. Bat ky ca nhan hoic t6 chirc nao xam pham quyén sé hitu tri tué cua mot ca nhan hosc
t6 chtc khac, néu c6 khiéu kién s& dugc xur ly theo luat dinh.

Tuy nhién, mét vin ban luat dwgc ban hanh chi c6 gié tri trong pham vi mét qudc gia, nén
chi dam bao duoc quyén loi cho chi s hitu trong pham vi quéc gia d6. Néu sy vi pham xay ra
ngoai pham vi ctua qudc gia d6 thi luat s& hitu tri tué khong can thiép duoc. Vi 1y do d6, nhiing
hiéu udc va cong udc qudc té duoc thanh Iap. Viét Nam hién tai di ra nhap Cong wdc Berne va
Hiép dinh TRIPS (Hiép dinh vé cac khia canh thuong mai cua so hiru tri tué - Trade Related
Aspects of Intellectual Property Rights).

Viéc bao ho quyén so hitu 13 rang dem lai ich lgi to Ion cho cac cha s¢ hitu, tuy nhién
néu quan ly qua chat va khong hop ly c6 the lam cho tai san tri tu¢ khong tiép can dugc véi cong
dong, khong phat huy dwoc sic manh vén 6 caa tai san tri tué. Bé khic phuc nhuoc diém nay
khai niém s¢ hitu cdng va ngoai I¢ (fair use) duoc dua ra.

Thuodng thi quyén so hiru tri tué quy dinh quyén loi cia ca nhan hoic té chirc ddi vai tai
san tri tug, tai san tri tué luc nay duoc hiéu nhu mot tai san riéng cua ca nhan hoic t6 chuc cu
thé. Tuy nhién, c6 mot sé tai san tri tué lai thudc quyén sé hitu cua tat ca moi ngudi ma khdng
thugc vé riéng ca nhan hay t6 chac nao, dugc goi 1a s¢ hitu cong (public domain). Mot tai san tri
tué duoc liét vao muc so hitu cong néu:

- Tai san tri tué dé duoc tao ra bai cong dong chiang han nhu Tiéng Anh, dan ca quan ho
Béc Ninh.

- Tai san tri tué 1a chan Ii, sy that tuy duoc kham phé béi c4 nhan nhung khong thé dat
quyén so hitu ca nhan 1én dugc vi s& can tré su phat trién cia nhan loai. Vi du: dinh luat
Newton, thuyét tién héa Darwin.

- Tai san tri tué thuoc sé hiru ca nhan nhung da hét han, chang han nhu kich Shakespeare,
nhac Beethoven, dén dién Edison. Viéc gigi han thoi gian hiéu luc cua quyén so hitu ca
nhan ¢ ¥ nghia vo cling quan trong gilp tai san tri tu¢ d& dang duoc tiép can véi cong
dong, tao diéu kién cho cong dong khai thac va gia tang gia tri cho tai san tri tué do.

Trong mot s6 trudng hop, viéc xin phép hoic mua ban quyén thay vi dem lai loi ich né c6
thé gay phién phic cho ca nguoi khai thac 1an chii s hitu coa tai san tri tué. Vi du nhu dé trich
dan maot cau n6i hay mot doan van ban trong mot tac pham nao dé cho bai giang cua minh ma
giang vién lai phai di xin phép hay mua lai cua cha s hiru thi s€ tré nén qué phuc tap. Vi
nhitng trudng hop nhu vay, ngoai Ié fair use (st dung hop ly) c6 thé dugc ap dung. Ngoai I¢ fair
use cho phép moi ngudi khai thac tai san tri tué cua ngudi khac ma khong can xin phép voi diéu
kién:
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- CO6 muc dich dep: Nguoi dung sir dung/trich dan tac pham vao muc dich gido duc, nghién
ctru, nhan vin hodc dua tin thoi sy, binh luan nhung khong dugc lam dung bang céch sir
dung qua nhiéu hodc dung dé thu 15i tai chinh.

- Biét on tac gia: Khi st dung, trich din phai néu lai tén nguoi gitt ban quyén/tac gia va tén
tac pham.

7.4. CAC QUY PINH, PIEU LUAT VE AN TOAN THONG TIN VA SO HUU TRIi TUE
Khi xuat hign nhitng hinh thiic cu xit, nhitng hanh vi c6 thé gay hai t6i doi song binh
thuong cuaa cong dong, nhitng ché tai phap luat sé dugc dua ra nham han ché va loai bo nhirng

hanh vi, cu xtr nay. Tuong tu nhu vay, véi cac hinh thic pham téi mai lién quan tai tin hoc va ha
tang cdng nghé théng tin, mot s6 ché tai phap luat cu thé phai duogc ban hanh.

7.4.1. Cac diéu trong B luat hinh sy

Dudi day 1a mot sé diéu Iuat»chc")ng toi pham tin hoc duoc dua ra trong Bo luat hinh su
cua Viét Nam nam 1999, duoc stra d6i nam 2009.

Diéu 224. Toi phat tan vi rat, chwong trinh tin hoc ¢6 tinh ning gy hai cho hoat dong cia
mang may tinh, mang vién thong, mang Internet, thiét bi so

1. Ngudi nao cb y phat tan vi rut, chuong trinh tin hoc ¢6 tinh ndng gay hai cho mang may tinh,
mang vien thdng, mang Internet, thiét bi s6 gay hau qua nghiém trong, thi bi phat tién tir hai
muoi triéu dong dén hai tram triéu déng hozc phat tu tir mot nam dén nam nam.

2. Pham toi thugc mot trong cac truong hop sau day, thi bi phat tl tir ba nim dén bay nam:
a) C6 t6 chuc;

b) Gay hau qua rat nghiém trong;

¢) Tai pham nguy hiém.

3. Pham t6i thugc mot trong cac truong hop sau day, thi bi phat t tir nim nim dén muoi hai
nam:

a) Doi véi hé théng dit liéu thuoc bi mat nha nuéc; hé thdng théng tin phuc vu an ninh, quéc
phong;

b) Déi véi co so ha tang thdng tin quoc gia; hé thong thong tin diéu hanh ludi dién quéc gia; he
thong thong tin tai chinh, ngan hang; hé thong thong tin diéu khién giao thong;

c) Gay hau qua dac biét nghiém trong.

4. Ngudi pham toi con c6 thé bi phat tién tir nim triéu ddng dén nim muoi triéu dong, cAm dam
nhiém chirc vy, cam hanh nghé hoac lam céng viéc nhat dinh tir mot nam dén nam nam.

Piéu 225. Tdi can tré hodc gay réi loan hoat dong ciia mang may tinh, mang vién thong,
mang Internet, thi€t bi so

1. Nguoi nao thuc hién mot trong cac hanh vi sau déy gy hau qua nghiém trong né"u khong
thudc truong hop quy dinh tai Bicu 224 va Diéu 226a cua Bo luat nay, thi bi phat tién tu hai
muoi triéu dong dén hai tram triéu dong hoac phat tu tr mot nam dén nam nam:

a) Tu y X04, 1am ton hai hodc thay d6i phan mém, dix liéu thiét bi so;

b) Ngén chan trai phép viéc truyén tai dir liéu caa mang may tinh, mang vién théng, mang
Internet, thiét bi sd;
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¢) Hanh vi khac can tro hoac gay rbi loan hoat dong cua mang may tinh, mang vién théng, mang
Internet, thiét bi so.

2. Pham toi thudc mot trong cac truong hop sau day, thi bi phat tl tir ba nim dén bay nam:

a) CO to chuc;

b) Loi dung quyén quan tri mang may tinh, mang vién théng, mang Internet;

¢) Gay hau qua rat nghiém trong.

3. Pham toi thudc mét trong cac truong hop sau day, thi bi phat td tir ndm nim dén muoi hai
nam:

a) Doi véi hé théng dit liéu thuoc bi mat nha nudc; hé thdng théng tin phuc vu an ninh, quéc
phong;

b) Déi voi co so ha tang thdng tin quoc gia; hé thong thong tin diéu hanh ludi dién quéc gia; he
thong thong tin tai chinh, ngan hang; hé thong thong tin diéu khién giao thong;

c¢) Gay hau qua dac biét nghiém trong.

4. Nguoi pham toi con co the bi phat tién tir nam triéu dong dén nam muoi tri¢u dong, cam dam
nhiém chirc vy, cam hanh nghé hoac lam céng viéc nhat dinh tir mot nam dén nam nam.”

Piéu 226. THi dwa hoic sir dung trai phép thdng tin trén mang may tinh, mang vién thong,
mang Internet

1. Nguoi ndo thuc hién mot trong cac hanh vi sau day xam pham loi ich cta co quan, t6 chic, ca
nhan, xam pham trat tu, an toan xa hoi gay hau qua nghiém trong, thi bi phat tién tir muoi triéu
dong dén mot tram triéu dong, cai tao khéng giam giir ¢én ba ndm hoic bi phat tu tir su thang
dén ba nam:

a) Pua 1én mang may tinh, mang vién théng, mang Internet nhirng thdng tin trai véi quy dinh cua
phép luat, néu khong thudc truong hop quy dinh tai Bicu 88 va bieu 253 ctua B luat nay;

b) Mua ban, trao doi, ting cho, stra chita, thay doi hodc cong khai hod nhirng thdng tin riéng hop
phép cua co quan, té6 chic, cd nhan khac trén mang may tinh, mang vién théng, mang Internet
ma khoéng dugc phép cua chu s¢ hiru thong tin do;

¢) Hanh vi khac st dung trdi phép thong tin trén mang mady tinh, mang vién thong, mang
Internet.

2. Pham toi thudc mét trong cac truong hop sau day, thi bi phat tl tir hai naim dén bay nam:

a) C6 t6 chic;

b) Loi dung quyén quan tri mang may tinh, mang vién théng, mang Internet;

¢) Thu loi bét chinh tir mot tram triéu dong tro 18n;

d) Gay hau qua rat nghiém trong hoic dic biét nghiém trong.

3. Nguoi pham toi con co thé bi phat tién tir hai muoi triéu ddng dén hai tram trigu ddng, cam
dam nhiém chirc vy, cam hanh nghé hoac lam céng viéc nhat dinh tir mot nam dén nam nam.

Diéu 226a. T§i truy cap bat hep phap vao mang may tinh, mang vién thong, mang Internet
hoac thiet bi so ctia nguwoi khac
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1. Ngudi nao ¢b ¥ vuot qua canh béo, ma truy cép, tuong lta, s dung quyén quan tri cua nguoi
khéc hoic bang phuong thirc khac truy cap bt hop phap vao mang may tinh, mang vién thong,
mang Internet hoac thlet bi s6 cua nguoi khac chiém quyén diéu khién; can thiép vao chirc ning
hoat dong cua thiét bi sb; 13y cip, thay doi, huy hoai, lam gia dir liéu hoac su dung trai phép cac
dich vu, thi bi phat tién tir hai muoi triéu dong dén hai trim triéu dong hoic phat ti tir mot nim
dén nam nam.

2. Pham toi thudc mot trong cac truong hop sau day, thi bi phat tl tir ba nim dén bay nam:
a) CO to chuc;

b) Loi dung chirc vu, quyén han;

¢) Thu loi bat chinh Ion;

d) Gay hau qua nghiém trong;

d) Tai pham nguy hiém.

3. Pham t6i thugc mot trong cac truong hop sau day, thi bi phat t tir nim nim dén muoi hai
nam:

a) Doi véi hé théng dit liéu thuoc bi mat nha nuéc; hé thdng théng tin phuc vu an ninh, quéc
phong;

b) Déi voi co so ha tang thdng tin quoc gia; hé thong thong tin diéu hanh ludi dién quéc gia; he
thong thong tin tai chinh, ngan hang; hé thong thong tin diéu khién giao thong;

¢) Thu loi bat chinh rat 16n hoic dic biét lon;

d) Gay hau qua rat nghiém trong hoic dic biét nghiém trong.

4. Nguoi pham toi con cd thé bi phat tién tir nam triéu dong dén nim muoi triéu dong, cAm dam
nhiém chuc vy, cam hanh nghé hoac lam céng viéc nhat dinh tir mot nam dén nam nam.

Piéu 226b. Tdi sir dung mang may tinh, mang vién thdng, mang Internet hoic thiét bi s6
thwc hién hanh vi chiém doat tai san

1. Nguoi nao str dung mang may tinh, mang vién thdng, mang Internet hozc thiét bi sé thuc hién
mot trong nhitng hanh vi sau déy, thi bi phat tién tr muoi triéu dong dén mot tram triéu dong
hoac phat tu tir mot ndm dén nam nam:

a) Sir dung thong tin vé tai khoan, thé ngan hang cua co quan, to chirc, ca nhan dé chiém doat
hodc lam gia thé ngan hang nham chiém doat tai san cua chu thé hoac thanh toan hang ho4, dich
vu;

b) Truy cap bat hop phap vao tai khoan ciia co quan, to chirc, c& nhan nham chiém doat tai san;

¢) Lira dao trong thwong mai dién ti, kinh doanh tién té, huy dong vén tin dung, mua ban va
thanh toan c6 phiéu qua mang nham chiém doat tai san cta co quan, t6 chuc, ca nhan;

d) Hanh vi khac nham chiém doat tai san cta co quan, t6 chiic, ca nhan.

2. Pham toi thudc mot trong cac truong hop sau day, thi bi phat t tir ba nim dén bay nam:
a) C6 t6 chic;

b) Pham t6i nhiéu lan;

¢) C6 tinh chat chuyén nghiép;
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d) Chiém doat tai san c6 gia trj tir nim muoi triéu dong dén duéi hai tram triéu dong;
d) Gay hau qua nghiém trong;
e) Tai pham nguy hiém.

3. Pham t6i thugc mot trong cac trudng hop sau day, thi bi phat td tir bay nam dén mudi lim
nam:

a) Chiém doat tai san c6 gia tri tir hai trim triéu dong dén dudi nim trim triéu dong;
b) Gay hau qua rit nghiém trong.

4. Pham t6i thuoc mot trong cac treong hop sau day, thi bi phat tu tir muoi hai nam dén hai muoi
nam hodc tu chung than:

a) Chiém doat tai san c6 gia tri tir nam tram triéu dong tro 1én;

b) Gay hau qua dac biét nghiém trong.

5. Nguoi pham toi con ¢ thé bi phat tién tor nam triéu d?)ng dén Mot tram tri¢u ddng, tich thu
mot phan hoac toan b tai san, cam dam nhiém chirc vu, cam hanh nghé hoac lam céng viéc nhat
dinh ttr mot nam dén nam nam.

7.4.2. Piéu trong Nghi dinh Chinh phi

Vé ché tai xtr phat véi cac hanh vi pham toi lién quan toi tin hoc va ha tang céng nghé
théng tin, ngay 23/8/2001 Chinh phu da ban hanh nghi dinh 55/2001/ND-CP vai ndi dung nhu
sau:

Piéu 41. Cac hanh vi vi pham, hinh thirc va mirc xir phat vi pham hanh chinh vé Internet
dwgc quy dinh nhw sau:

1. Phat canh c4o hogc phat tién tir 50.000 dong dén 200.000 dong doi vai hanh vi khong khai béo
lam thu tuc cap lai khi giay phép cung cap dich vu Internet bi mat, hoac bi hu hong.

2. Phat tién tir 200.000 dong dén 1.000.000 dong ddi véi mot trong cac hanh vi vi pham sau day:

a) Str dung mat khau, khoa mat m4, thong tin riéng ctua nguoi khac dé truy nhap, sir dung dich vu
Internet trai phép.

b) Str dung cac cong cu phan mém dé truy nhap, st dung dich vu Internet trai phép.

3. Phat tién tir 1.000.000 dong dén 5.000.000 dong dbi véi mot trong cac hanh vi vi pham sau
day:

a) Vi pham cac quy dinh cua Nha nuéc vé tiéu chuan, chat luong trong viéc st dung dich vu
Internet.

b) Vi pham cac quy dinh ciia Nha nudc vé gia, cudc trong viéc sir dung dich vy Internet.

¢) Vi pham céc quy dinh ciia Nha nudc vé quan ly tai nguyén Internet trong viéc st dung dich vu
Internet.

d) Vi pham cac quy dinh caa Nha nuéc vé quan ly truy nhap, két ndi Internet trong viéc sir dung
dich vu Internet.

@) Vi pham cac quy dinh ciia Nha nudc vé ma hod va giai ma thong tin trén Internet trong viéc sir
dung dich vu Internet.
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e) Vi pham céac quy dinh ciia Nha nuéc vé an toan, an ninh thdng tin trén Internet trong viéc st
dung dich vu Internet.

4. Phat tién tir 5.000.000 ddng dén 10.000.000 dong ddi véi mot trong cac hanh vi vi pham sau
day:

a) Ngirng hoic tam ngirng cung cap dich vu Internet ma khong thong bao cho ngudi sir dung
dich vu Internet biét trudc, trir truong hop bt kha khang.

b) Stra chita, tdy x6a lam thay d6i noi dung giay phép cung cap dich vu Internet.

¢) St dung qué han gidy phép cung cap dich vu Internet.

5. Phat tién tir 10.000.000 ddng dén 20.000.000 ddng ddi vai mot trong cac hanh vi vi pham sau
day:

a) Vi pham cac quy dinh cia Nha nuoc vé tiéu chuan, cht lugng dich vu Internet trong viéc
cung cap dich vu Internet.

b) Vi pham cic quy dinh caa Nha nudc vé gia, cudc dich vy Internet trong viéc cung cap dich vu
Internet.

¢) Vi pham céc quy dinh caa Nha nuée vé quan ly tai nguyén Internet trong viéc cung cap dich
vu Internet.

d) Vi pham céc quy dinh ciia Nha nudc vé quan ly truy nhap, két ndi Internet trong viéc cung cap
dich vu Internet.

d) Vi pham céc quy dinh cua Nha nuéc vé ma hoa va giai ma thong tin trén Internet trong viéc
cung cap dich vu Internet.

e) Vi pham cac quy dinh cua Nha nudc vé an toan, an ninh thng tin trén Internet trong viéc cung
cap dich vu Internet.

g) Str dung Internet dé nhdm muc dich de doa, qudy roi, xic pham dén danh dy, nhan pham
nguoi khac ma chua dén maec truy cau trach nhiém hinh su.

h) Pua vao Internet hoic loi dung Internet dé truyén ‘bé cac thdng tin, hinh anh ddi truy, hoic
nhirng thdng tin khac trai véi quy dinh cua phap lut vé ndi dung thong tin trén Internet, ma chua
dén muec truy cau trach nhiém hinh su.

i) Panh cap mat khau, khod mat m4, thdng tin riéng cua t chac, ca nhan va phd bién cho nguoi
khac str dung.

k) Vi pham céc quy dinh vé van hanh, khai théc va s dung may tinh gay rdi loan hoat dong,
phong toa hogc lam bien dang, lam huy hoai cac dit li¢u trén Internet ma chua dén muc truy cau
trach nhiém hinh su.

6. Phat tién tir 20.000.000 dong dén 50.000.000 dong ddi véi mét trong cac hanh vi vi pham sau
day:

a) Thlet lap hé thng thiét bi va cung cap dich vu Internet khong dung véi cac quy dinh ghi trong
gidy phép.

b) Tao ra va cd y lan truyén, phat tan cac chuong trinh vi rit trén Internet ma chua dén muc truy
ctru trach nhiém hinh su.

7. Phat tién tr 50.000.000 dong dén 70.000.000 dong ddi vai hanh vi thiét 1ap hé thong thiét bi
va cung cap dich vu Internet khi khéng c6 giay phép.
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8. Ngoai céc hinh thirc xr phat chinh, tly theo tinh chat, mirc do vi pham ma t6 chirc, ca nhéan
con ¢ thé bi ap dung mét hay nhiéu hinh thic xir phat b6 sung hoéc bién phap khac phuc hau
qua sau day:

a) Tam dinh chi hogc dinh chi viéc cung cap va str dung dich vu Internet ddi véi cac hanh Vi Vi
pham tai diem a khoan 2, diém b khoan 2, cac diém tai khoan 3, cac diém tai khoan 5 va diém b
khoan 6 Diéu 41.

b) Tudc quyen str dung gidy phép c6 thoi han hodc khong thoi han dbi vé&i hanh vi vi pham quy
dinh tai diém b khoan 4 va diém a khoan 6 Diéu 41.

¢) Tich thu tang vat, phuong tién dugc st dung dé vi pharg hanh chinh déi véi hanh vi vi pham
quy dinh tai diém b khoan 4, diém a khoan 6 va khoan 7 Biéu 41.

d) Buoc khoi phuc lai tinh trang ban dau da bi thay ddi do vi pham hanh chinh gdy ra ddi voi
hanh vi vi pham quy dinh tai diém k khoan 5, diém b khoan 6 Dicu 41.
7.4.3. Cac diéu trong Luat Cong nghé thong tin

_ Nam 2006, Quéc hoi Viét Nam ban hanh Luat 67/2006/QH11: Luat Cong nghé thdng tin
bao gom 79 diéu. Dudi day la mot so6 diéu co lién quan dén nghia vy ctia cong dan doi vai cac
hoat dong cdng ngh¢ thong tin.

Piéu 12. Cac hanh vi bi nghiém cam

1. Can tré hoat dong hop phap hoac hd tro hoat dong bat hop phap vé ung dung va phat trién
cdng nghé thong tin; can tre bat hop phap hoat dong cua hé thng may chu tén mién qudc gia;
pha hoai co s& ha tang théng tin, pha hoai thong tin trén méi truong mang.

2. Cung cép, trao ddi, truyén dua, luwu trit, st dung thong tin s nham muc dich sau day:

a) Chéng Nha nudc Cong hoa xa hoi chii nghia Viét Nam, pha hoai khéi doan két toan dan;

b) Kich dong bao lyc, tuyén truyén chién tranh xam lugc, gay han thil giira cac dan toc va nhén
dan cac nudc, kich dong dam 6, doi truy, toi ac, té nan xa hoi, mé tin di doan, pha hoai thuan
phong my tuc cua déan toc;

¢) Tiét 16 bi mat nha nudc, bi mat quan s, an ninh, kinh té, d6i ngoai va nhitng bi mat khac da
dugc phép luat quy dinh;

d) Xuyén tac, vu khdng, xdc pham uy tin cua té chac, danh dy, nhan pham, uy tin cua cong dan;
d) Quang céo, tuyén truyén hang hoé, dich vu thudc danh muc cam da duoc phap luat quy dinh.
3. Xam pham quyén sé hiru tri tué trong hoat dong cong nghé thong tin; san xuat, luu hanh san
pham cbng nghé thdng tin trai phap luét; gia mao trang thong tin dién tir cua t6 chuic, ca nhan
khéc; tao dudng dan trai phép ddi véi tén mién cua td chirc, ca nhan st dung hop phap tén mién
do.

Piéu 69. Bao vé quyén sé hiru tri tug trong linh vuc cong nghé thong tin

Viéc bao vé quyén so hiru tri tué trong linh vuc cong nghé thdng tin phai thuc hién theo quy dinh
cua phap luat ve so hitu tri tué va cac quy dinh sau day:

1. T6 chic, ca nhan truyén dua thong tin trén moi trudong mang co quyen tao ra ban sao tam thoi

mot tac pham dugc bao ho do yéu cau ky thuat caa hoat dong truyen dua thong tin va ban sao
tam thoi duoc luu trir trong khoang thoi gian du dé thyuc hién viéc truyén dua thong tin;
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2. Nguoi sir dung hop phap phan mém duoc béo ho c6 quyen sao chép phan mém do dé luu trix
du phong va thay the phan mém bi pha héng ma khong phai xin phép, khong phai tra tien ban
quyen.

Piéu 70. Chéng thw rac

1. T6 chire, ca nhan khong duoc che gidu tén caa minh hoic gia mao tén cua té chuc, ca nhan
khac khi gui thong tin trén moi trudng mang.

2. T6 chuc, c& nhan giri thong tin quang co trén mdi trudng mang phai bao dam cho nguoi tidu
dung kha nang tir choi nhan thdng tin quang céo.

3. T6 chtic, ca nhan khong duoc tiép tuc gui thdng tin quang céo trén moi trudng mang dén
nguoi tiéu dung néu nguoi tiéu dung d6 thong bao khong dong y nhan théng tin quang céo.

Piéu 71. Chéng vi-rat may tinh va phan mém gay hai

T6 churc, ca nhan khong dugc tao ra, cai dat, phat tan vi-rat may tinh, phan mém gay hai vao
thiét bi so cuia ngudi khac dé thuc hién mot trong nhitng hanh vi sau day:

1. Thay doi cac tham sé cai dat cua thiét bi so;
2. Thu thap thong tin cua nguoi khac;

3. X06a bo, 1am mat tac dung cua cac phan mém bao dam an toan, an ninh thong tin dugc cai dat
trén thiét bi so;

4. Ngan chin kha ndng cua nguoi sir dung x6a bo hoac han ché sir dung nhitng phan mém khong
can thiét;

5. Chiém doat quyén diéu khién thiét bi s6;

6. Thay doi, x6a bo thong tin luu trir trén thiét bi s6;

7. Cac hanh vi khac xam hai quyeén, lgi ich hop phap cta ngudi st dung.

Piéu 72. Bao dam an toan, bi mat thdng tin

1. Théng tin riéng hop phép cua té chic, ca nhan trao d6i, truyén dua, luu trit trén moi trudng
mang dugc bao dam bi mat theo quy dinh caa phap luat.

2. T6 chirc, ca nhan khong duoc thuc hién mot trong nhitng hanh vi sau day:

a) Xam nhap, sira doi, x6a bo ndi dung thdng tin cua to chirc, ca nhan khac trén moi trudng
mang;

b) Can tr hoat dong cung cap dich vu cua hé théng thong tin;

¢) Ngin chin viéc truy nhap dén thong tin cua to chic, ca nhan khac trén méi trudng mang, trir
treong hop phap luat cho phép;

d) Bé khoa, trom cip, str dung mat khau, khéa mat ma va thdng tin caa to chic, c& nhan khéc
trén moi trudng mang;

d) Hanh vi khac lam mét an todn, bi mat thong tin cua té chirc, ca nhan khac duoc trao doi,
truyén dua, luu trit trén moi truong mang.

Piéu 73. Trach nhiém bao vé tré em
1. Nha nudc, Xa hoi va nha truong co trach nhiém sau day:

a) Bao vé tré em khong bi tac dong tiéu cuc cua thong tin trén moi tredng mang;
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b) Tién hanh cac bién phap phong, chdng cac wng dung cdng nghé thong tin ¢ noi dung kich
dong bao luc va khiéu dam.

2. Gia dinh ¢6 trach nhiém ngan chan tré¢ em truy nhap thong tin khéng co lgi cho tré em.

3. Co quan nha nudc c6 tham quyén tién hanh nhiing bién phap sau day dé ngan ngira tré em truy
nhap théng tin khdng co lgi trén moi tredng mang:

a) T6 chtrc xay dung va phé bién st dung phan mém loc noi dung;

b) T4 chirc xay dung va phd bién céng cu ngin chan tré em truy nhap théng tin khéng c6 loi cho
tré em;

¢) Huong dan thiét 1ap va quan 1y trang thong tin dién tir danh cho tré em nham muc dich thic
day viéc thiét 1ap cac trang thdng tin dién tir c6 ndi dung thdng tin phu hop vai tré em, khong
gay hai cho tré em; tang cuong kha nang quan ly néi dung thong tin trén moi treong mang phu
hop vai tré em, khong gay hai cho tré em.

4. Nha cung cap dich vu c6 bién phap ngan ngtra tré em truy nhap trén moi truong mang thong
tin khéng co lgi doi vai tré em.

5. San pham, dich vu cong nghé thong tin mang noi dung khdng cé loi cho tré em phai c6 dau
hiéu canh bao.

CAU HOI VA BAI TAP

1. L hdng phan mém la gi?

2. N&u cac hinh thtic tin cdng vao c4c tai nguyén thong tin hién nay?

3. Virus may tinh 1a gi? Phan biét gitra 2 nhom virus: virus bién dich va virus théng dich? Ké
tén mot sb loai virus may tinh.

4. Sau may tinh la gi? Trinh bay sy khac nhau gitta 2 sdu may tinh: sdu dich vu mang va sau
thu dién tir? K& tén mot s6 loai sAu may tinh.

5. Trojan may tinh la gi? Ké tén va néu co ché hoat dong ciia mot sb loai trojan may tinh.

6. Trinh bay su khac nhau vé co ché hoat dong giira 3 loai phan mém doc hai: virus may tinh,
sau may tinh va trojan?

7. Téan cong tir chdi dich vu - Denial of Service (DoS) la gi? Phan biét 2 kiéu tan cng tir chdi
dich vu: dya trén 16 hong phan mém va 1am ngap lut?

8. Tan cong tir chéi dich vu phan tan — distributed denial of service (DDoS) la gi? So sanh
DDoS voi DoS?

9. Phan biét 3 loai hinh thiic hra dao: dung ban sao, hudng dbi tugng, dung dién thoai?

10. Tai san tri tué 1a gi? Quyén so hitu tri tué 1a gi? Vi sao phai bao ho quyén so hitu tri tug?
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