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PE CUONG CHI TIET HQC PHAN: KIEN TRUC MAY TiNH
(Hoc phan bat budc)

[

. Tén hoc phan: TEE Kién tricc may tinh .

. S6 tin chi: 03;

. Trinh d§ cho sinh vién nam thi: 3 ( KTMT, SPKT Dién, SPKT Tin)
hoac 4 (Co dién tk).

W N

4. Phan b thoi gian
- Lén 16p ly thuyét: 3 (tiét/tudn) x 12 (tudn) = 36 tiét.
- Thao luan: 6 (tiét/tuan) x 3 (tudn) =18 tiét.
- Huéng dan bai tap 16n (dai): Khong.
- Khac: Khong.
- Téng sb tiét thuc day: = 54 tiét thuc hién.
- Tong sb tiét chuan: = 45 tiét chuan.

W

. Céc hoc phin hoc truée

=)

. Hoc phﬁn thay thé, hoc phﬁn twong duwong

3

. Muc tiéu ctia hoc phén
Sinh vién nim duoc co so kién triic cia mot hé thong may tinh; Nguyén 1y
hoat dong cuia cac thanh phan nhu: Co ché tinh toan ciia CPU; Giao tiép giita cac
thanh phﬁn va vao/ra dit liéu; T6 chire va luu trix thong tin cua bd nhg, ...
8. M ta vin tit ndi dung hoc phin
Giéi thi¢u chung; Co s& kién trac may tinh; Tinh todn lun ly; Tb chirc va
kién trac b nhé; Giao tiép va truyén/nhan dir liéu; Cac hé théng giao tiép cap thap;
Thiét ké hé théng xu 1y; T6 chirc cua bd xur 1y trung tdim (CPU); Hiéu ning hé
thong; Pa xir 1y.
9. Nhiém vu cia sinh vién
9.1. Phan ly thuyét
1. Du 16p > 80 % tong s6 thoi luong ciia hoc phan.
2. Chuan bj thao luan.
3. Bai tap, Bai tap 16n (dai): Khong
4. Khac: Tham quan, thuc hanh, ... : Khong
9.2. Phan thi nghi¢m
Sinh vién phai hoan thanh cac bai thi nghiém sau:
10. Tai liéu hoc tap
- Sach, giao trinh chinh:
- Bai giang “Kién triic va té chive mdy tinh”, BM Ky thuit may tinh
[1]. Nguyén Dinh Viét, Kién trac may tinh, NXB Gido duc, 2000.
[2]. Tong Van On, Cau tric may tinh co ban, NXB Thong ké, 2001.
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11. Tiéu chuén danh gia sinh vién va thang diém
11.1. Céc hoc phian ly thuyét

[3]. Tdéng Vin On, Ciu triic may tinh nang cao, NXB Thdng ké&, 2001.
[4]. Tran Quang Vinh, Nguyén ly phin cung va ky thuat ghép noi may

tinh, NXB Giao duc, 2002.

[5]. Téng Vian On, Hoang Dtrc Hai, Gido trinh cdu trac may tinh, NXB
Giao duc, 2000.
[6]. Nguyén Nam Trung, Cdu triic mdy vi tinh va thiét bi ngoai vi, NXB
KHKT, 2000.

e Tiéu chuan danh gia

1. Chuyén cén;

2. Thao luan, bai tap;

3. Bai tap 16n (dai);

4. Kiém tra giita hoc phén;
5. Thi két thiic hoc phﬁn;

6. Khac.
e Thang diém

- Diém danh gia bd phan cham theo thang diém 10 véi trong s6 nhur sau:

+ Chuyén can:

+ Thao luan, bai tap:
+ Bai tap lon (dai):

+ Kiém tra giita hoc phan:
- Diém thi két thuc hoc phan:

5 %.

10 %.
15 %.
20 %.
50 %.

- Diém hoc phan: La di€m trung binh chung c6 trong so cta cac diém danh

gia b phan va diém thi két thiic hoc phén lam tron dén mot chit s6 thap

phan.

11.2. Cac hoc phén thi nghiém

Diém hoc phan thi nghiém bang trung binh chung co trong s diém cac bai

thi nghiém.
12. N¢i dung chi tiét hoc phin

13. Lich trinh gidng day

Nguoi bién soan:

ThS. Tang Cam Nhung

- S6 tudn day Iy thuyét:

-S4 tudn thao lun, bai tap:

-S4 tudn thuc day:

12 tuin
3 tudn
15 tuan

Tuan
thw

Noi dung

Tai liéu hoc tap,
tham khao

Hinh thirc
hoc

10
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1.2 Lich st phat trién ctia may tinh.
1.3 Phan loai may tinh
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Giang
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Giang
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3.4.2Mach lat Flip-Flop
3.4.3. Ung dung

Giang

3.5. BOnhd
3.5.1. T6 chirc bd nhé
3.5.2. Thiét ké modul nh&

[1]-[2]-[3]-[4]

Chuwong 4 Mirc vi chwong trinh
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4.2.  Chtc nang va hoat dong cta bo xu 1y
42.1.  Don vi diéu khién
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[1]-[2]-[3]-[4]

11
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4.2.3.
4.2.4.

Thanh ghi
Hé théng BUS

4.3.  Vikién tric
4.3.1. DPuong dir licu
4.3.2. Vi chi thi
4.3.3. Pinh thoi cho vi chi thi
434, Dinh trinh tuy cho cac vi chi thi
4.4. Viduy vé kién trac trong mirc may thong thuong
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Thao luan

Thao luan
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5.1.  Khuoén dang 1énh
5.1.1. Lénh tham chiéu bd nho
5.1.2. Lénh tham chiéu thanh ghi
5.1.3. Lénh tham chiéu vao ra

Céac ché do dia chi

B0 nhé chinh

5.2
5.3.

[1]-[2]-[3]-[4]

Giang

10

5.4. B nhé dém (Cache)
5.4.1. Hoat dong cua bd nh¢ Cache
5.4.2. Anh xa Cache

5.4.3.  Cac giai thuat thay thé

Giang

11

Chwong 6. Mirc may hé diéu hanh
6.1. Gi6i thiéu vé mirc may hé diéu hanh
6.2. Bdnhé o

6.3. Cac chi thi vao/ra ao

6.4. B0 nhd Cache

Giang
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Chuwong 7. Cac thiét bi ngoai vi
7.1. Khai quat
7.2. Ban phim — Keyboard
7.3. Man hinh — Monitor
7.4. Dia tir va dia quang

13

Chuong 8. May tinh IBM-PC
e Gidi thiéu
e May IBM PC nguyén thuy
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e May IBM PC/XT, IBM PC/AT
e Hg¢ diéu hanh DOS cua may IBM PC

Thao luan Thao luan

Thao luan Thao luan

14. Ngay phé duyét:
15. Cap phé duyét:

Dé cuong chi tiét hoc phan da duoc Hoi dong khéi nganh Pién — Pién tir va
SPKT Pién — Tin hoc phé duyét.
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CHUONG 1 MO DPAU

I. Muc dich:

e Giéi thiéu vé cac khai niém, nguyén ly co ban cua Kién tric may tinh

e Giup sinh vién nim duoc cc thanh phan cua may tinh

e Giup sinh vién nim dugc mo hinh phan cip ctua may tinh
IL. Yéu cau: Sinh vién sau khi hoc can phai phan biét dugc cac thanh phan cua may
tinh, ndm dugc cac mirc cia mo hinh phan cép.
II1. N$i dung: Chuong mé dau duge giang day trong 3 tiét cua tuan 1.
1.1 Nhirng khai niém va nguyén ly co ban
1.1.1 Khai niém may tinh

May tinh (computer) 1a mot thiét bi c6 kha ning thao tac (luu trit, xir 1y) trén

dir li¢u (thong tin) theo mot cach phurc tap va lap trinh dugc. Vi¢e tinh toan cia no
thuc hién theo mot chuong trinh - mot diy cac cau lénh. Dir liéu co thé dugc biéu
dién dudi rat nhiéu hinh thirc cua thong tin nhu: $0, ky tu, hinh anh, am thanh, ...
Trude khi phat minh ra may tinh, thuit ngir computer thuong dugc ding dé am chi
mot nguoi chuyén lam nhiém vu tinh toan (human computer)

Xur ly thong tin theo chuong

trinh dugc luu trong bd nho
Nhan théng tin vao Dua thong tin ra

_—

» Khai ni€ém chuong trinh (program):

Chuong trinh 13 diy cac cdu 1énh nim trong bo nhd, nhim muc dich hudng
dan may tinh thyc hién mot cong viéc cu thé nao déy. May tinh thuc hién theo
chuong trinh.

» Khai niém phin mém (software):

Bao gdm céc thuat todn va cac biéu dién cho may tinh cua chung ta, d6 chinh
1a cac chuong trinh. Chuong trinh c¢6 thé duoc biéu dién (lwu trix) trén bia duc 13,
bing tir, dia tir, ... hay cic moi trudng khéac, tuy nhién cai co ban nhat cua phan
mém chinh 1a tap hop cac cau 1énh (chi thi) tao nén chuong trinh chir khong phai 1a

moi trudng vat Iy duoc sir dung dé ghi (luu trit) chwong trinh.

14
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> Phan cing (Hardware):

(Cac) Chuong trinh duoc viét bang ngdn ngir may ¢ muic 1 c6 thé dugc thi
hanh truc tiép bo1 cdc mach dién ma khong can mot trinh thong dich hoac trinh bién
dich trung gian nao (cd). Cac mach dién nhu vay cung vdi bd nhd va céc thiét bi
ngoai vi (vao/ra) tao thanh phan ctrng may cua tinh (hardware). Phin ctng bao gém
cac d6i twong hiru hinh nhu cac vi mach (IC), cac bang (board) mach in, cap ndi,
nguén dién, bd nho, may doc bia, may in, terminal, ... chit khong phai 1a cac y
tudng, cac thuat toan hay cac cau 1énh (chi thi).
> Phan déo (Firmware):

Phan syn (hay con goi 14 phin nhdo) 12 dang trung gian giita phan cing va
phan mém, né 1a phan mém dugc nhing vao cic mach dién tir trong qua trinh ché
tao ra cac mach dién tr nay. Firmware dugc sir dung khi cac chuong trinh hiém khi
hodc khong bao gid can thay doi.

Mot vi du true quan cho phin sun nay chinh 14 ROM BIOS chira cic chuong
trinh khoi dong, cac dich vu vao/ra co s, dit liéu vé cAu hinh cta hé théng, ... Mma
chung d3 t6i vu, hoan chinh ma khong can phai thay doi nita (it thay ddi). Hay céc
phén mém trong dd choi hodc trong cac dung cu may moc, dién thoai di dong, ...

Firmware ciing dugc st dung khi cac chuwong trinh khong duge phép mat di
khi mat dién (ngudn nuoi). Trong nhidu may tinh cic vi chuong trinh thudc
Firmware (chang han nhu cac chuong chinh con phuc vu ngit cia BIOS).

N6i chung mét thao tac dugc thyc hién bang phin mém thi ciing c6 thé xay
dung phan cimg dé thyuc hién truc tiép thao tac d6, nguoc lai moi thao tac (cac 1énh
— chi thi) dugc thyc hién bang phan ctng thi ciing c6 thé mo phong bang phan
mém.

Viéc quyét dinh dua nhitng chirc ning nhat dinh nao vao phan cimg va cac
chtrc nang nao vao phén mém duoc dua trén céac yéu t6 nhu gia ca, tdc do, do tin
cdy va tan xudt cia su thay doi co thé xay ra. Khong cé nhitng quy tic bit budc quy
dinh mot cach rd rang rang phai dua thao tic x nay vao trong phan cimg, con thao
tac y kia phai duoc thyc hién bang phan mém (dugc lap trinh). Nhitng nguoi thiét
ké may tinh khac nhau, v&i nhitng muyc tiéu khac nhau cé thé thuong quyét dinh
khac nhau vé vén dé nay.

Trong nhitng may tinh dau tién thi ranh gi6i (su tach biét) giita phan ctng va
phﬁn mém 1 1o rét. Phan cung chi thyc hién mot sb it cac chi thi don gian, chéng
han nhu 1€nh cdng (ADD), 1énh so sanh (CMP), I¢énh nhay (JMP) hodc mot vai 1énh
khac. Con moi chi thi (Iénh) khac dugc 1ap trinh mot cach rd rang (chfmg han nhu
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tinh sin, cos, nhan, ...). Néu chuong trinh can nhan (hoac tinh sin cia mot sé) 2sb
thi ngudi 1ap trinh phai ty minh viét mot chuong trinh con dé thyc hién cong viée
d6 (hodc lay no tir thu vién chuong trinh miu, néu ai d6 da lap sin va dua vao thu
vién chuong trinh mau). Dan dan theo thoi gian, nhitng ngudi thiét ké phan cing
nhan théy rd rang mot sb thao tac duogc thuc hién kha thuong xuyén, do 1a nhiing
cong viéc don gian ( 1am nhiéu 1an thi dé bi 15i hay sai s6t ( nén can thiét phai xay
dung nhiing mach dién ph?m cung dac biét dé thuc hién ching mot cach truc tiép,
lam cho n6 duogc thuc hién nhanh hon.

Két qua 1a c6 khuynh hudng chuyén céac thao tac xudng phan cimg (mirc 0).
Nhitng cong viéc trudc day duogc 1ap trinh mot cach rd rang & muc mdy thong
thudng thi nay thay dugc & mirc dudi, trong phan cimg.

Véi su ra doi cua ky nguyén vi chuong trinh va may tinh nhidu muc, mot
khuynh huéng nguoc lai cling xuit hién. Trong cic may tinh ddu tién, 1énh cong
(ADD), hoic trir (SUB) dugc thyc hién bang phan cing (khong ai nghi ngd vé diéu
d6). Trong mot may tinh duoc 1ap vi chuong trinh, chi thi ADD ctia mirc may thong
thuong (hoic mirc ngdn ngit assembly) thuong duoc théng dich bang vi chuong
trinh chay & muc dudi cung va dugc thuc hién nhu mot day cac bude nho hon (day
cac vi chi thi ( (vi) chuong trinh).

> LAy lénh (fetch).
Xac dinh ki€u cta Iénh.
Dinh vi dit liéu sé duoc cong.
Lay di liéu (1dy toan hang).
Thuc hién cong (1énh).
Cat két qua.

Y V. V V VY

Qua d6 ta thiy n6 “van chuyén” theo khuynh huéng tir dudi 1én trén, tir mirc
phan cimg toi mire vi chwong trinh.

Khi xdy dung mdt may tinh nhiéu mirc, ngudi thiét ké phai quyét dinh s& dat
nhirng gi tai mdi murc. Cai gi dit vao phan cing, cai gi duoc thuc hién bing phan
mém.

Trong cac may tinh hién dai ngay nay co rat nhiéu chi thi duoc thuc hién
bang phan ctng hodc bing vi chuwong trinh, nhung ban dau (khéi thuy — nguyén
vin) ching duoc 1ap trinh rat rd rang tai mirc may thong thuong.

> Céac chi thi cho phép nhén va chia s nguyén.

> Cac chi thi dbi v6i s6 dau phay dong.

16
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> Cac chi thi s6 hoc c6 d6 chinh cac kép (cac phép tinh sb hoc trén cac con sb
c6 b chit s6 c¢6 nghia nhiéu gap hai binh thuong).

> Cac chi thi goi chuong trinh con va tré vé chuong trinh con tir chuong trinh
chinh sau khi thuc hién xong chuong trinh con.

> Cac chi thi & dém (cong 1 vao mot bién: inc i <=> i:=i+1).

» Cac chi thi xtr ly xau ky tu.

Tom lai ching ta thiy rang ranh gidi giita phin cing va phan mém 1a tuy ¥
va chung khong ngirng thay ddi theo su phat trién ciing nhu yéu cau trong timg linh
vuc cu thé (ching han: dit hang mot may tinh chuyén dung nao dé ( su thiét ké s&
duoc dinh huéng theo yéu ciu cua linh vuc do).

Céac phan mém ngay nay c6 thé 1a phan cing trong nay mai hoic nguoc lai.
Hon thé nira ranh giéi gitta cac murc khac nhau ciing dé thay ddi. Theo quan diém
ctia ting 1ap trinh vién thi viéc chon mét chi thi (1énh) thuc té duogc thi hanh nhu thé
nao khoéng quan trong (c6 thé chi quan tam t6i toc do thyuc hién cta chi thi o). Mot
ngudi 14p trinh & mirc may (thong thuong) c6 thé st dung chi thi nhan cua muc nay
nhu thé né 13 mot chi thi cho phan cimg ma khong phai quan tim lo ling gi ca, thim
chi ciing khong can biét nd c6 thuc su 1a mot chi thi cho phan cimg hay khong.
Phén cing ciia nguoi nay cé thé goi 1a phan mém ciia ngeoi khac.

That vay, mot ngudi 14p trinh vién khong can thiét phai hiéu rd mirc ma anh
ta dang st dung duoc tao ra nhu thé nao dan dén y tudong vé thiét ké may tinh co
cau triic. Mot mirc thuong dugc goi 1a may ao vi ngudi 1ap trinh nghi vé né nhu mot
cai may vat 1y thuc sy, mac du né khong thuc su tdn tai.

Bang viéc tao ra cai may gdm mot ddy cac murc, nguoi lap trinh lam viée &
murc n khong can thiét phai hiéu rd moi chi tiét phtrc tap cua cac muc nam bén dudi,
nhd d6 viéc nghién ctru, thiét ké va ché tao ra cdc may tinh phirc tap tré' nén don
gian hon rat nhiéu.

1.1.2 Nguyén ly xay dung méyq tinh dién tu ’

Co hai nguyén ly co ban dé xdy dung may tinh dién tr 1a: nguyén 1y s6 va
nguyén ly tuong tu.

« Nguyén Iy s6: st dung cic trang thai rdi rac ciia mot dai lugng vat 1y dé biéu
dién sb liéu, nguyén 1y nay con duoc goi 1a nguyén 1y &ém. Vi du vé tinh
trang roi rac cua dai lwong vat 1y theo nguyén 1y sb duoc thé hién trong

bang 1-1.
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Linh kién Pai lwong vat ly Trang thai 1 Trang thai 2
Chuyén mach dién tir Dong dién C6 (ndi mach) Khong (ngét mach)
Loi ferit Truong tir tinh Tén tai Pao tr (dao hudng)
Diot/transistor Dong dién Dén dién Khong dan dién

Bang 1-1 Trang thai trong nguyén 1y s6 i
*  Nguyén ly twong tu (Analog): sit dung mot dai lugng vat ly bién doi lién

tuc dé biéu dién sb liu, nguyén Iy ndy con cé tén goi 1a nguyén 1y do.
Thi du vé dai luong vat 1y bién dbi lién tuc theo nguyén 1y twong tu
duogc thé hién trong bang 1-02.

Thiét bi Pai lwong vat ly
Thudc tinh Chiéu dai
May tinh dién tir tuong tu Dién ap

Bang 1-2 Pai lwgng bién thién trong nguyén ly twong tw

1.1.3 Ngon nglr may

Lénh may: Cac mach dién tr cua may tinh co thé hiéu va thuc hién truc tiép
dugc mot tap hop hiru han céac 1€nh rat don gian thuong duoc goi 1a chi thi
(instruction) may hay 1énh may, ching han: Cong hai sé v6i nhau; Kiém tra xem
mot s co bang khong hay khong; Van chuyén mot nhom dir lidu tir ving ndy cua
bd nhd sang mot vung khéc.

Ngén ngiv may: Tap cac chi thi may tao nén ngon ngir nay dé giao tiép voi
may tinh duogc goi 1a ngébn nglr may (machine language).

Hau hét cac ngdn ngit may rat don gian, nén viéc str dung chiing 1a khé va té
nhat. Khic phuc van dé nay bﬁng cach thiét ké mot tap chi thi mdi dé sir dung hon
tap chi thi may da duoc xay dung ngay bén trong may. Tap cac chi thi nay ciing tao
thanh mot ngoén nglr ma ching ta s€ goi la ngén nglr mic (Level) 2 - L2, con tap chi
thi dugc xay dung ngay bén trong may ching ta s€ goi la ngdn ngir L1.

Chuwong trinh: Mot day céac chi thi mo ta viéc thyc hién mot nhiém vu cu thé
nhu thé nao duoc goi 1a chuong trinh (program).

Hai cach dé may tinh thi hanh duoc cac chwong trinh viét bang L2:

Cdch thir nhat: dau tién thay thé mdi chi thi trong chuong trinh nay bang mot
day tuong duong gdm céc chi thi trong ngdn ngir L1. Két qua thu duoc mot chuong
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trinh gdm toan cac chi thi thudc ngon ngir L1. Sau d6 may tinh thuc hién chuong
trinh mé&i bang ngdn ngir L1 chir khong phai chuong trinh cii bang ngon ngit L2. K§
thuat nay duoc goi l1a dich hay bién dich - Compilation (hay translation), con
chuong trinh thuc hién viéc nay duoc goi la Trinh bién dich - Compiler.

Cdch thir hai: 1a viét mot chuong trinh bang ngdn ngit L1, ¢6 nhiém vu lam cho
may tinh thi hanh chuong trinh bang ngon ngit L2. N6 liy chuong trinh L2 lam di
liéu vao, doc va kiém tra tung chi thi L2 mdt va thuc hién mot day tuong duong cac
chi thi L1 mdt cach truc tiép. Céch nay khong doi hoéi viéc trude tién phai sinh ra
mot chuong trinh mdi bang ngdn ngir L1, nd duoc goi 1a thong dich - interpretation,

con chuong trinh thyc hién viéc nay co6 tén goi 1a Trinh thong dich - interpreter.

1.2 Lich sir phat trién ciia may tinh
1.2.1 Thé hé s6 khong — may tinh co khi.
Nha khoa hoc Phép Blase Pascal
(1623-1662) 1a ngudi dau tién ché tao dugc
mot chiéc may tinh hoat dong dugc (1642).
DPay Hoan toan 1a mot chiéc may tinh co
khi, st dung cidc banh rang, nang lugng

cung cip cho may la sttc ngudi - quay tay.

May tinh cua Pascal chi lam dugc phép tinh
cong va tru.

Ba muoi ndm sau nha bac hoc Puc Baron Gottfried von Leibniz (1646-1716)
dd ché tao thanh cong mot chiéc may tinh
co khi khac, ngoai hai phép tinh cong va
trir n6 con c6 thé thyc hién phép nhan va

chia (sau Blase Pascal 30 ndm).
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Sau d6, gido su Charles Babbage da thiét ké
va xay dung may sai phan (difference engine). N6
duoc thiét ké dé chay mot giai thuat don: phuong
phap sai phan hitu han su dung céc da thirc va cling
chi thuc hi¢n cac phép toan cdng va trir. Nam 1834,
Babbage thiét ké va xdy dung médy phan tich
(analytical engine). M4y phén tich ¢ 4 thanh phan:
bd luu trit (bd nhd), bo tinh toan, thanh phan nhap

(dau doc thé duc 18) va thanh phan xuit (in va dyc

16). B6 tinh toan c6 thé nhan cac toan hang tur bd
luu trir, thuc hién phép todn cdng, trir, nhan hay chia chung va tra két qua vé bo luu
trir.

Phét trién tiép theo ctia may phén tich 13 may da niang. May doc 1énh tir cac
thé duc 16 va thyc thi ching. Béng cach dyc 16 mot chuong trinh khac trén thé nhap,
may phan tich c6 kha nang thuc hién cac tinh todn khac. Lap trinh vién mdy tinh
dau tién 1a Ada Lovelace di tao ra phin mém cho may phan tich.

Vio nhirng nim 1930, Konrad Zuse xay dung mot chudi cac may tinh toan
ty dong bang cach st dung cac relay tir. Sau do, John Atanasoff va George Stibbitz
da thiét ké cac may tinh (calculator). May cua Atanasoff sir dung s nhi phan va co
cac tu dién lam cho by nhd duge lam tuoi theo chu ky. Tuy nhién, mdy nay bi that
bai do cong nghé phan cimg khong twong xtimg véi ¥ tudng thiét ké.

Nam 1944, Aiken hoan tit may tinh Mark 1, c6 tat ca 72 tir, mdi tir 23 sd
thap phan va c6 thoi gian mot chu ky 13 6 gidy. Viéc nhap va xudt thuc hién bang
cac bang gidy duc 10.

1.2.2 May tinh dén dién tir - thé hé thir nhat

Nam 1943, may tinh s dién tir dau :
tién trén thé gidi bit dau hoat dong, may
Colossus. Colossus do Alan Turing thiét
ké nham thyc hién giai mé cac thong diép
d3 ma hoa trong chién tranh thé gidi thu 2.
Cung trong ndm 1943, Mauchley va
Presper Eckert bit dau tién hanh xay dung
may tinh ENIAC (Electronic Numerical [EE=
Integrator And Computer). ENIAC gbm
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1800 dén dién tir va 1500 relay, can nang 30 tin, cong suat tiéu thy 140 kWh. N6 c6
tat ca 20 thanh ghi, mdi thanh ghi c6 thé luu trit mot sé thap phan 10 chit sb.

Sau d6, John von Neumann thiét ké may IAS dua co s¢ trén may EDVAC, la
mdt phién ban ning cao ctia ENIAC. M4y von Neumman c6 5 phan co ban: bo nhd,
don vi luan 1y s6 hoc (ALU — Arithmetich Logic Unit), don vi diéu khién chuong
trinh, thiét bj nhap va thiét bi xuit. B6 nhd co tit ca 4096 tir, mdi tir luu trir 40 bit.
MBJi tir chtra 2 1énh 20 bit hay mot s6 nguyén c6 dau 39 bit. Mdi 1énh 20 bit gdm co6
8 bit xac dinh loai I¢nh va 12 bit xac dinh 1 trong 4096 tir nhé

Vao cung thoi gian cua may IAS, cac nha nghién ctru & MIT cling dang xay
dung mot may tinh, may Whirlwind 1. N6 c6 tir dai 16 bit va thiét ké dé diéu khién
thoi gian thuc.

1.2.3 May tinh transistor — thé hé thi hai

Nam 1948, John Bardeen, Walter Brattain va William Shockley phat minh ra
transistor da 1am cudc cach mang trong linh vyc mdy tinh. May tinh transistor dau
tién dugc xay dung tai MIT, may TX-0 (Transistorized experimental computer 0),
c6 16 bit twong tu nhu Whirlwind 1.

Nam 1961, may tinh PDP-1 xut hién c6 4K tir 18 bit va khoang thoi gian
mot chu ky 1a 5 ps. Vai nam sau, PDP-8 ra doi ¢6 12 bit nhung gia thanh ré hon
PDP-1 rét nhiéu (16.000 USD so vé6i 120.000 USD). PDP-8 c6 mét ddi méi do 1a
hinh thanh mot bus don goi 13 omnibus trong d6 bus 1a tdp hop cac day ndi song
song dung dé két ndi cac thanh phan cua may tinh.

Trong khi do, IBM xdy dung mot phién ban ctua 709 bang transistor, d6 1a
may tinh 7094 c6 thoi gian mot chu ky 1a 2 us va bd nhé 32K tir 36 bit. Nam 1964,
cong ty CDC gidi thidu may 6600 co toc do nhanh hon 7094 do bén trong CPU c6
mot co ché song song. CPU c¢6 vai don vi thuc hién phép cong, cac don vi khac thuc
hién phép nhan, chia va tit ca chiing déu hoat dong song song. Vi mot cong viéc,

may c6 kha nang thyc thi 10 1énh dong thoi.

1.2.4 May tinh IC — thé hé tht ba

Vi mach dugc phat minh cho phép dat vai chuc transistor trong moét chip don.
Viéc nay giup cho cac may tinh xay dung trén IC nho hon, nhanh hon va ré hon so
vGi cac may tinh transistor. Luc nay, IBM gi6i thiéu mot san pham don, may
System 360, duoc thiét ké dua trén cac vi mach. Poi méi quan trong trong 360 la
kha ning da 1ap trinh (multiprogramming), c6 vai chuong trinh trong b nhé dong

thoi dé khi mot chuong trinh dang chd xuat / nhap dir liéu thi chuong trinh khac co
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thé tinh toan. Mot dic trung khac cta 360 1a khong gian dia chi 16n (thoi diém luc
d0), v6i 224 byte nhé (16 MB).

1.2.5May tinh c4 nhan va VLSI — thé hé tht tu
Vao thap nién 80, vi mach VLSI (Very Large Scale Integrate) c6 kha nang

chura vai chuc ngan, vai tram ngan va vai tri€u transistor trén mot chip don da dugc
ché tao. Su phat trién nay dan dén viéc san xuat cic may tinh nhé hon va nhanh
hon. Do d6, gia ca da giam xubng dén mirc mot c nhan co thé s¢ hitu mot may
tinh. Cac may tinh ca nhan thuong dung cho vi¢c xur 1y tir, cac bang tinh va céc ung
dung tuong hd khac. Cac may tinh trong thé hé nay c6 thé chia thanh 5 loai: may
tinh c4 nhan, may tinh mini, mainframe, si€u may tinh.

May tinh mini st dung trong céc ng dung thoi gian thuc nhu diéu khién
khong luu hay ty dong hoa. Siéu mdy tinh mini dung trong cac hé thong chia sé thoi
gian, cac may chu. Mainframe dung trong cidc nhom cong viéc lon hay doi hoi co sé
dir liéu 16m, ... Siéu may tinh dugc thiét ké dic biét dé cuc dai hoa s cac thao tac
ddu chim dong trong 1s (FLOP — floating point operations per second). May tinh

nao c6 toc @6 dudi 1 GF/s thi khong dugc xem 14 siéu may tinh.

1.3 Phan lOi.l‘i may tinh

C6 nhi€u phuong phap va céach phan loai khac nhau nhu: theo nguyén ly xay
dung, theo thé hé, theo muc tiéu thiét ké v.v. O day ta néu 1én mot s phuong phap
phan loai may tinh dién tur.

a) Phén loai theo phuong phép truyén thong.

e May vi tinh ( Microcomputer)
Mot thiét bi hay hé thong dién
tir ¢6 kha ning xir 1y dit liéu, dung dé
tinh toan hay kiém soat cac hoat dong
ma ¢6 thé biéu dién dudi dang s hay

quy luat 16gic.

e May tinh nhé (Minicomputer)
La mot dang may tinh nhd cadm
tay, v6i toc doc trung binh, c6 kha
nang xu ly va thuc thi cdc chuong

trinh c& nho va chuyén biét.
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e May tinh 16n (Mainframe Computer)
May tinh c& 16n, thuong 13 cac may tinh chi trong céc hé thong mang ciia cong ty

hoac nha may

e Siéu may tinh (Super Computer)

Mot siéu may tinh la mQt may tinh
vuot troi trong kha ning va toc do xu 1y.
Thuét ngir Siéu Tinh Toan duoc ding lan
dau trong bao New York World vao nim
1920 d& no6i dén nhiing bang tinh
(tabulators) 16n cua IBM lam cho truong
Dai hoc Columbia. Siéu may tinh hién nay

c6 tbc @6 xir Iy hang trim teraflop (mot

teraflop twong duwong véi hiéu sudt mot | Cray-2; méy tinh nhanh nhét thé gioi trong thoi gian 1985-1989.

nghin ty phép tinh/gidy) hay bang tong hiéu suét caa 6.000 chiéc may tinh hién dai
nhat hién nay gop lai (mot may cé toe do khoang tir 3-3,8 gigaflop).

C6 thé hiéu siéu may tinh 1 h¢ thong nhitng may tinh lam viéc song song.
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N

| Siéu may tinh IBM Blue Gene/L nhanh nhAt thé gidi - 2006.

b) Phan loai theo phuong phap hién dai
e May tinh dé ban (Desktop Computer)
La mdy tinh ca nhdn, hay mdy tinh da ning, dap Gmg nhu cdu moi nguoi sir
dung chung trong cac linh vuc Home, office, ...
e May chu (Servers)
C6 nhiéu loai may chu khac nhau, phuc vu cdc yéu cau tir cic may khach
trong hé théng mang. Nhu may chit WEB, méy chu dit liéu, may chi tén mién,...
e May tinh nhung (Embedded Computer)
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May tinh dugc dat vao trong mot thong 16n, 1lam nhiém vu xir 1y thong tin va

diéu khién hoat dong cho mot phﬁn hodac toan bo hé théng.

From Computer Deshtop Encyclopedia
= 2008 The Computer Language Co. Inc.

VD: Hé thng diéu khién dién va diéu khién Oto.

c¢) Phan loai theo nguyén 1y xay dung may tinh
Theo phuong phap nay may tinh dugc phan chia thanh hai 16p 1a may tinh
tuong ty va may tinh s6. Mi 16p 16n nay lai co thé duoc chia thanh cac 16p con, vi
du may tinh da nang va may tinh chuyén dung . . .
o May tinh s6 (Digital Computer)
May tinh s 1a loai may tinh sir dung céc dai luong vat 1y bién thién roi rac
(dang s6) dé bicu dién cac dai lugng can tinh toan. Nhimng thong s6 co ban cia may
tinh s6 la: toc do hoat dong, hé théng 1énh va s6 dija chi cta céac 1énh, cac thiét b
nhé va dung lugng tin cua chung, td hop céc thiét bj vao/ra sb liéu, kich thudc, . . .
Nguoi ta co thé phan loai may tinh s6 dua trén mot s co sd khac nhau, d6 1a
c6 thé 1a cach thre thi hanh mot chuong trinh, 14 nhiém vu ma ngudi thiét ké dinh ra
cho may tinh, . . . Sau day la vi du vé su phan loai trén.
Phan loai may tinh s6 (MTS) theo cach thic thi hanh chuong trinh
£ MTS tuan tu (lién tiép): 14 MTS trong d6 cac chwong trinh dugc thi
hanh ting 1énh mét, hét 1énh nay dén 1énh khéc.
£ MTS song song: 1a MST c6 thé thi hanh dong thoi nhiéu chuong
trinh. MTS song song can c6 nhiéu trang thiét bj hon va phirc tap hon
MTS lién tiép nhung c6 téc do tic dong cao hon.
4 MTS tuan ty - song song: La loai MST trung gian giira hai loai may
tinh sd néu trén, trong d6 cic phép tinh theo mi cua chwong trinh
duoc lién tiép dua vao cac bo phdn cia may tinh, con c6 cac bo phan

thi hanh cac phép tinh mot cach song song.
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£ Ngay nay, trong tat ca cac may tinh, ké ca loai may tinh duoc goi 1a
tuan tu, nguoi ta cling 4p dung cac co ché thuc hién song song & cac
mirc 6 khac nhau dé nang cao toc d6 hoat dong chung ctia may tinh
dién tur.

Phéan loai may tinh sb theo nhiém vu ma nguoi thiét ké dinh ra cho no

4+ MTS chuyén dung: La loai MTS duogc ché tao ra dé giai quyét mot
loai bai toan nhit dinh, n6 thudng don gian va ré tién hon MTS da
ning nhd viée co thé giam bt mot sé thanh phin cia may tinh va
tham chi ca viéc rat gon tdp 1€nh cua b vi xir Iy ciia may.

Cdc may tinh chuyén dung dwoc sw dung rong rdi hién nay:

v/ Cac may tinh diéu khién, nim trong cic hé thong diéu khién nhiing d6i
tuong va qué trinh thuc (Robot, diéu khién may bay, vé tinh, ...).

v/ Cac may tinh duoc thiét ké dé giai mot loai (dang) bai toan nhat dinh,
chfmg han tinh téng cac tich 2 sb trong céc bai toan vé du bao khi tuong,
giai hé phuong trinh vi phan thuong, . . .

v/ Céc may tinh tim thong tin, ding dé xtr Iy nhitng lugng 16n céc thong tin
chir va s (tim kién thong tin trén mang).

+ MTS da ning: La loai MTS dugc ché tao ra dé gidi mot 16p 16n céc
bai toan ma thanh phan cta 16p bai toan ndy cé thé con chwa duoc néu
day dé khi thiét ké may. Nhirng tinh chat co ban cia MTS da ning la:

e (o tap lénh tuong dbi 16n, bao gém nhiéu nhém, mdi nhom phuc vu
cho mét loai thao tac nhit dinh, dé c6 thé thi hanh nhiéu loai chuong
trinh khac nhau mot cach c6 hi€u qua.

e Kich thudc cac thanh ghi trong bd xur 1y va d6 16n ctia mét don vi bo
nh¢ (word - tir nh¢) phai khong qué 16n cling khong qué nhd, thong
thudng bang boi sd cua 8. Nhur vy ching c6 thé chira vira vin mot sb
ky tu ASCII 8 bit hodc chtra dugc con s6 da lon cho hau hét cac
chuong trinh rng dung chay trén may. Cac chuong trinh san thdo van
ban, chuong trinh quan 1y, . . . n6i chung déu co dit lidu kiéu ky tu.

e Céc thiét bi nhG c6 thé nhan vao, luu trit va dua ra cac s liéu, cac két
qua va cac chuong trinh. Con trong MTS chuyén dung cic chuong

trinh, hang s6, . . . thuong dugc ctng hoa.
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e Hg¢ thong trao d6i thong tin (giao dién) gitta may va nguoi st dung

thuén tién, gidm nhe cac cong viéc ma con nguoi phai thyc hién trong

qué trinh may tinh hoat dong.
e May tinh twong tuw (Analog Computer)

May tinh tuong ty (MTTT) 1a loai may tinh st
dung cac dai lugng vat 1y bién thién lién tuc dé biéu
dién cac dai luong can tinh toan. Pai lugng vat 1y do
thuong 1a dién ap hodc dong dién.

M0 hinh hod (modelling) 1a co s& cho su hoat
dong cia MTTT, trong d6 mdt qua trinh vat 1y thuc
su hay cac thanh phan cua nd duogc thay thé bang
mot mo hinh dién c6 cac dac tinh tuwong tu. Nho co
mod hinh dién ma viéc nghién ctru co thé tién hanh
don gidn, thuan tién va ré tién hon.

Cac MTTT vén hanh rat thuan tién, thuong
dua ra két qua dudi dang dd thi, dic biét véi thoi
gian cyuc ky ngin (té¢ do thi hanh rit cao).

MTTT c6 cac nhuge diém chinh sau: két qua
c6 do chinh xac khong cao 13m, sy hoat dong cua no
khong mém déo nhu MTS, kha ning giai bai toan
phu thudc nhiéu vao chinh phan ctmg ciia may.

Su khéac nhau co ban gitta MTTT va MTS la
MTS chi lam duoc cac phép tinh s6 hoc ¢6 diém nhu
cong, tri, nhan, chia; dé thuc hién cac td hop gém
cac phép tinh cong va nhén . . . nhiing c4i ma bd
cong cuia MTTT chi lam trong nhay mat thi & MTS

/808885685

GTE Analog Computer EA22

phai c6 mot chuong trinh dic biét dé sap xép dan dan cac phép tinh s6 hoc chu yéu

thanh céc t6 hop can thiét.

Céac may tinh ngay nay c6 kha nang giai duoc hau nhu moi bai todn toan hoc

va cac tinh toan logic phtc tap voi tdc d6 thuc hién, d6 chinh xac va do tin cdy ngay

cang cao. Chinh vi vy ma MTTT v&i cac nhuge diém trén thi chi con dugc s dung

cho nhirng tng dung c6 tinh chat chuyén biét, khong phd bién nhu MTS.

Trude chién tranh thé gisi thir I, may tinh twong ty dién va co khi duoc coi

1a mot thanh tyu vi dai va rat nhidu nguoi nghi rang né 13 tuong lai cua khoa hoc

tinh todn. Cac may tinh tuong ty dugc st dung céc dai lugng vat ly bién thién lién
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tuc nhu dong dién va dién ap hay tdc d6 quay cua cac truc dé biéu dién cac gia tri
dang duoc xtr Iy. Mot vi du dién hinh d6 13 chiéc may tich phan bang nudc duoc
xay dyng nim 1936. Khong gidng nhu cac may tinh sé hién dai, may tinh analog
khong qué phtc tap va can phai thiét 1ap ciu hinh lai (1ap trinh lai) mét cach tha
cong dé chuyén chung tir cong viée ndy sang giai quyét mot van dé khac. Cac may
tinh twong tu da dem lai nhiéu loi ich trong giai doan khai sinh ctia may tinh s6 do
chung c6 thé giai quyét nhiéu bai toan phirc tap trong khi kha ning cta cac may tinh
s6 ban dau con rat giéi han. Nhung cung véi sy phét trién ctia nhanh hon va sir dung
bd nhd 16n hon ctia may tinh sb, may tinh tuong tu dan bi thay thé, dic biét 1a su
phat trién cta k¥ thuat lap trinh va k¥ thuat ma hoa.

May tinh twong tu duoc ing dung manh nhét trong céc thiét bi ngam ban cho
vii khi, vi du nhr may ngdm ném bom Norden va cac may tinh toan cho phao binh
trén chién trudong. Mot sé may tinh loai nay van con duoc sir dung vai thap ky sau
CTTG 1L

May tinh twong tu dang lai, duoc diéu khién boi cac thiét bi dién tir sd, van
gilt vai trd quan trong cho téi nhitng ndm 1950, 1960, va sau d6 trong mot sd tng
dung dac biét.

e May tinh lai (Hybrid Computer)

D6 1a loai may tinh két hop ca hai

nguyén 1y sb va tuong tu, trong hé thong

nay c6 mdt ntra la s6 va mot nira 1a twong

ty. Nura s6, vé thuc chat 1a mot may tinh

s6 hodc 1a mot tap hop cac phﬁn tor tinh

toan sd. Nira twong ty 1a mot may tinh 1a
mot may tinh twong tu hoac la mdt tap
hop céc phan tir tinh toan twong tw. Trong qua trinh tinh toan, hai nira ndy truyén dit
liéu cho nhau thong qua cac bd chuyén dbi (convertor). Viéc ddng b hoat dong cua
hai nira ¢6 thé do mot don vi diéu khién riéng hodc do don vi diéu khién cua may

tinh s0 dam nhiém.

1.4 Cac thanh phan co ban trong hé thong may tinh

M6 hinh chung cua mot may tinh
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CPU Memory

|
= >

| Phai ghép vao ra (1/0) |
A

TB TB
Vao Ra

Hinh 1-1 M hinh chung ciia mdt h¢ théng may tinh

1.4.1 CPU
CPU viét tit cua chit Central Processing Unit (tiéng Anh), tam dich 1a don vi
xtr 1i trung tdm. CPU c¢6 thé dugce xem nhu ndo bd, mot trong nhitng phan tir ¢t 16
nhat ctia may vi tinh. Nhiém vu chinh cia CPU 1a xir 1y cac chuong trinh vi tinh va
dir kién. CPU c6 nhiéu kiéu dang khac nhau. O hinh thirc don gian nhit, CPU la
mot con chip véi vai chuc chan. Phuc tap hon, CPU duoc rap san trong cac bd mach
vo1 hang tram con chip khac. CPU la mét mach xu 1y dit liéu theo chuong trinh
dugc thiét lap trude. N6 1a mot mach tich hop phirc tap gom hang trigu transistor
Cu triic co ban CPU
e Don vi diéu khién (CU:Control Unit): Piéu khién hoat dong ctia may tinh
theo chuong trinh da dinh sén.
e Don vi s6 hoc va logic (ALU: Arithmetic And Logic Unit): thyc hién cac
phép toan s6 hoc va logic trén cac dir liéu cy thé.
e Tap thanh ghi (RF: Register File): Luu trir cac thong tin tam thoi phuc vu
cho hoat dong cuia CPU.
e Pon vi ndi ghép BUS(BIU: Bus Interface Unit): két ndi va trao doi thong tin
gitra Bus bén trong va Bus bén ngoai CPU.
1.4.2 B nhé trong
La loai bd nhé ma CPU c6 thé truy cap truc tiép, c6 toc do cao va dung
luong thuong nhoé. B nho trong chia lam 2 loai
- B0 nhé chinh (main memmory): ROM va RAM

- B0 nhé dém Cache
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> RAM (Random access memory), hay Bo nhé truy cdp ngau nhién:

Tbc do truy cap nhanh, luu trir gitr 1i€u tam thoi, dit 1i€u sé€ bi mat vinh vién
khi khong con ngudn dién cung cip.

» ROM (Read Only Memory), hay Bo nh¢ chi doc:

Luu trit cic chuong trinh ma khi mat ngudn dién cung cép s& khong bi (x6a)
mat. Ngay nay con c6 cong nghé FlashROM tirc bd nhd ROM khéng nhiing chi doc
ma con co thé ghi lai dugc, nho c6 cong nghé nay BIOS duogc cai tién thanh
FlashBIOS.

» Cache:

Cache la tén goi cua bo nhd dém — noi luu trir cac dir li€u nam cho céc ung
dung hay phan cimg xt 1y. Muc dich ctia n6 1a dé ting téc do xu ly. Cache 1a mot
co ché luu trit tbe d6 cao dic biét. N6 ¢ thé 1a mot vang luu trit ctia bd nhé chinh
hay mot thiét bi luu trix tbe do cao doc 1ap.

Cache cdu tao bang bo nhé tinh (SRAM) ¢6 tdc do cao nhung dat tién thay vi
b6 nh¢ dong (DRAM) c6 tée d6 thap hon va ré hon, duoc dung cho bd nhé chinh.
Co ché luu trit bd nhé cache nay rat c6 hiéu qua. Boi 18, hau hét cac chuong trinh
thue té truy xuat lap di lap lai cing mot dit liéu hay cac 1énh gidng nhau. Nho luu
trit cac thong tin nay trong SRAM, may tinh s& khoi phai truy xuat vaio DRAM védn
cham chap hon.

Mot s6 bd nhé cache duoc tich hop vao trong kién trc cta céac bd vi xu ly.
Chéng han, CPU Intel do1 80486 c6 bd nhd cache 8 KB, trong khi 1én doi Pentium
1a 16 KB. Cac bd nhé cache ndi (internal cache) nhu thé goi 1a Level 1 (L1) Cache
(bd nhé dém cép 1). Cac may tinh hién dai hon thi c6 thém b nhé cache ngoai
(external cache) goi 1a Level 2 (L2) Cache (bo nhd dém cép 2). Cac cache nay nam
gitta CPU va bd nhé hé thdng DRAM. Sau nay, do nhu cau xir Iy ning hon va voi
tbc dd nhanh hon, cac may chu (server), may tram (workstation) va méi ddy 1a CPU

Pentium 4 Extreme Edition dugc tang cuong thém bd nhé dém L3 Cache.
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L1
W [nstruction [«
CPU e Unified L2
1t | Cache
==l LEiData |.
szl Cache |

Hinh 1-2. B6 nhé dém Cache
1.4.3 B6 nhd ngoai

C6 dung lugng lon, dé luu céc chuong trinh va dir liéu lau dai, nhu HDD,
CDROM, Tape, ...

Céc loai bd nhé duwa trén cong nghé FlashROM: Két hop véi chuén giao tiép
may tinh USB (Universal Serial Bus) tao ra cac bd nhé may tinh di dong thuan tién
va da ning nhu: Cac thiét bi giao tiép USB luu trit dit liéu, thiét bi giao tiép USB
choi nhac sd, choi video sd; khoa bao mat qua giao tiép USB; thé nhd... Dung lugng
thiét bi luu trir FlashROM da 1én toi 32GB (Samsung cong b nim 2005), trong
tuong lai, c6 thé FlashROM s& dan thay thé cac 6 dia cung, cac loai dia CD, DVD...
1.4.4 Hé thong vao ra (Input/Output System)

Giip may tinh trao doi thong tin vé&i thé gidi bén ngoai, bao gdm hai hoat
dong chinh 1a nhan thong tin Input va giri thong tin ra Output.

Nhép hay dau vao (Input): Cac bd phan thu nhap dir liéu hay ménh 1énh nhu
la ban phim, chudt...

Xuat hay dau ra (Output): Cac bd phan tra 101, phét tin hiéu, hay thuc thi 1énh
ra bén ngoai nhu 1a man hinh, may in, loa, ...

Thong qua hé thdng vao ra may tinh co thé trao doi thong tin véi thiét bi
ngoai vi.

Céc thiét bi ngoai vi co ban:

Thiét bi vao: ban phim, chudt, ...
Thiét bi ra: may in, man hinh,...

Thiét bi nhé: dia tir, quang,....

o O O O

Thiét bi truyén thong: Modem, ...
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1.4.5 Hé thong bus

Hé théng bus (Bus system) 1am nhiém vu van chuyén thong tin giita cac
phan khac nhau trong may tinh (Hé théng Bus bao gém bus dir liéu dung dé van
chuyén dir liéu tr bo nhd téi CPU hodc nguoc lai. Bus dia chi dung dé van chuyén
tin hiéu dia chi (6 nhé hay cong vao/ra do CPU phat ra. Bus diéu khién dung dé van
chuyén tin hiéu diéu khién do CPU phat ra dé diéu khién cac khdi trong hé thong

hodc do thiét bi ngoai vi gui téi CPU yéu cau thuc hién mot cong vi¢c nao do).

1.5 M hinh phan cip ciia may tinh

Mot may véi n mire c6 thé duge xem nhu n may ao khac nhau, mdi may ao
c6 mot ngébn nglr may tuong tng. Chung ta s€ st dung thuat nglr "mac" va "may
40" véi cing mot ¥ nghia. Chi co cac chuwong trinh duge viét bang ngon ngir L1 1a
¢ thé duoc thuc hién truc tiép béng cac mach dién tor ma khong can sy can thiép
trung gian cua viéc dich hodc thong dich. Cac chuong trinh dugc viét bﬁng L2,
L3,..., Ln hoac Ia phai dugc thong dich béng mot trinh thong dich chay ¢ mot murc
thip hon hoic 1a phai dwgc dich sang mot ngdn ngir khic twrong tmg véi mot mirc

thip hon. Hinh 1.03 dudi ddy mé ta cic may tinh nhidu murc hién dai
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Mitc 5 | Mifc ng#m ngit hirdng bai toan | Problem-orented language

Dich | {compiler)

Mitc 4 Mitc ngdm ngit Assembly | Assembly language

Dich | (Assembler)

Mt 3 Mirc may he digu hanh Ciperating system machine

Thong dich titug phdn | Partial interpretation
(He difu haah) (nperating system)

e 2 Mitc may théng thubng Conwventional machine

Thang dich .
(Vi chudng trink) | FECTOprogram]
Mitc 1 Mitc vi chifong trinh Microprogramiming
Wichwong trinh dioc thi hanh
trufc tigp bdng phin citng
Mire O Mirc logic =8 Digital logic

, Hinh 1-3. Mé hinh phan cip may tinh ,
Cap 0 chinh Ia phan ciing cua may tinh. Cac mach dién tir cua cap nay s¢€

thue thi cac chuong trinh ngdn ngit may cua cap 1. Trong cip logic s6, dbi tuong
quan tim 1a cac cong logic. Cac cong nay duoc xdy dung tir mot nhém céc
transistor.

Cép 1 1a cap ngon ngit may that su. Cap nay c6 mot chuong trinh goi 1a vi
chuong trinh (microprogram), vi chuong trinh c6 nhiém vu thong dich céc chi thi
ctia cap 2. Hau hét cac 1énh trong cip nay 1a di chuyén dir liéu tir phan nay dén phan
khac ctia may hay thyc hién vi¢c mot s6 kiém tra don gian.

Mbi may cap 1 c6 mot hay nhiéu vi chuong trinh chay trén ching. Mbi vi
chuong trinh x4c dinh mot ngodn ngir cip 2. Cac may cap 2 déu c6 nhiéu diém chung
ngay ca cic may cap 2 cua cac hing san xuat khic nhau. Cac lénh trén may cép 2
duoc thyc thi bang cach thong dich béi vi chwong trinh ma khong phai thuc thi truc
tiép bang phan ctng.

Cép thir 3 thuong 14 cip hdn hop. Hau hét cac 1énh trong ngdn ngit cua cp
may ndy ciing c6 trong ngdn ngir cap 2 va dong thoi c¢6 thém mot tap 1énh mai, mot

t6 chirc bd nhd khac va kha ning chay 2 hay nhiéu chuong trinh song song. Céc
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Iénh maoi thém vao s€ duogce thuc thi bfmg mot trinh thong dich chay trén cép 2, goi
1a hé diéu hanh. Nhiéu 1énh cip 3 duoc thuc thi truc tiép do vi chuong trinh va mot
s6 1énh khac dugc thong dich bang hé didu hanh (do do, cip nay 1a cip hdn hop).

Cap 4 that su 13 dang tuong trung cho mot trong cic ngdn ngit. Cip nay cung
cAp mot phuong phap viét chuwong trinh cho cac cp 1, 2, 3 d& dang hon. Cac
chuong trinh viét bang hop ngir duoc dich sang cac ngdn ngir ctia cap 1, 2, 3 v sau
d6 dugc thong dich bang cic may ao hay thyc twong tng.

Cép 5 bao gdom cac ngdn ngir dugc thiét ké cho nguoi 1ap trinh nham giai quyét mot
van dé cu thé. Cac ngdn ngit ndy duoc goi la cip cao. Mot sd ngdn ngit cap cao nhu Basic,
C, Cobol, Fortran, Lisp, Prolog, Pascal va cic ngoén ngir lap trinh huéng ddi twong nhu
C++, J++, ... Cac chuong trinh viét bang cac ngdn ngit nay thuong duoc dich sang cap 3
hay 4 bang céc trinh bién dich (compiler).

IV. Bai tip ciing co kién thirc

1. Trinh bay vé cac muc ciia mo hinh phan cip. Mt nao chua cé khai niém vé chuong
trinh

2. Phéan loai may tinh dién tu

3. Trinh bay céc thanh phan co ban ctia may tinh dién tir

4. Thé nao 14 kién trac may tinh, thé nao 1a ciu trac may tinh
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CHUONG 2 BIEU DIEN THONG TIN TRONG
MAY TINH

I. Muc dich :Gitp sinh vién nim dugc :

e Phuong phép biéu dién thong tin trong may tinh

e Phuong phap chuyén dbi giita cac hé co sd

e Phuong phép biéu dién s6 4m trong cac thé hé may tinh

e Phuong phép biéu dién sb thuc trong may tinh
IL. Yéu céu : Sau khi hoc xong sinh vién can phai lam bai tap, biét cach biéu dién cac loai
thong tin trong may tinh. Vi bai tip bang tiéng anh sinh vién c6 thé trinh bay bang tiéng
anh/tiéng viét
II1. N§i dung : Chuong nay duoc giang day trong 6 tiét 1y thuyét va 3 tiét thao luan lam

bai tap

35



Kién tric may tinh

2.1 Thong tin va ma hoa thong tin
2.1.1 Khai niém vé thong tin
Khai niém vé thong tin gan lién véi sy hiéu biét mot trang thai cho san trong

nhiéu trang thai c6 thé c6 vao mot thoi diém cho trude.

Hiéu thé

Vias

Va

t 1y Thén gian

Hinh 2-1 Trang thai biéu dién hi¢u dién thé
Trong hinh nay, chung ta quy udc c6 hai trang thai c6 y nghia: trang thai

thip khi hiéu dién thé thip hon VL va trang thai cao khi hiéu dién thé 16n hon VH.
DPé co thong tin, ta phai xac dinh thoi diém ta nhin trang thai cua tin hiéu. Thi du, tai
thoi diém t1 thi tin hidu & trang thai thap va tai thoi diém t2 thi tin hi¢u ¢ trang thai
cao.
2.1.2 Ma hoa dir li¢u
Nguyén tic chung vé ma ho4 dit liéu
Moi dir liéu dugc dua vao may tinh dugc ma hoa thanh sb nhi phan.
» Cac loai dir liéu:
o Dt li€u nhan tao: do con ngudi quy udc
o Dit liéu ty nhién: tdn tai khach quan véi con nguoi
» Ma hoéa dir liéu nhan tao
o Dit liéu s6 nguyén: ma hoa theo mot sé chuan da qui udc
o Dit liéu sd thuc: ma hoa bé“tng s6 ddu chAm dong
o Dir liéu phi s6 (ky tu): ma hoa theo cac bo ma ky tu hién hanh nhu :
ASCII, Unicode,...
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Hinh 2-2 Qui trinh bién déi tin hi¢u
Nguyén tac luu trir dir li€u trén may tinh

B6 nhé chinh t6 chuc luu trit dit lidu theo don vi byte. Bg dai tu dir li¢u co
thé chiém tir 1 dén 4 byte. Vi vay can phai biét thir ty ching luu trit trong bo nhé
chinh d6i véi cac dir liéu nhiéu byte.

C6 hai cach luu trir duoc dua ra
o Little Endian (d¢au nho): Byte ¢6 y nghia thip hon dugc luu trit trong bo nhé

0 vi tri co dia chi nho hon.

Minh hoa : Gié thiét can luu mot mot dong chtr KY THUAT MAY TINH su dung
ma ASCII 8 bit.

(HINJU[T] [v[a]m] [T]AJU[H[T] [K[Y] [ [ |
Byte 0 byte n
B6 nhé may tinh

o Big Endian (dau to): Byte c6 ¥ nghia thip hon duoc luu trit trong bd nhé & vi
tri co dia chi 16n hon.
[K[Y[ [T[H]U[A[T] [M]A[Y[ [T][I[N[H] [ [ |

Byte 0 byte n
B¢ nhé may tinh

2.2 Biéu dién sb
2.2.1 Khai niém hé dém
Céc chit s6 co ban cia mot hé dém 1a cac chir sb t6i thiéu dé biéu dién moi sb
trong hé dém y.
e Hé thdp phdn c6 cdc chitsé cobanla 0, 1,2, 3,4, 5,6,7, 8 9.
o H¢ nhi phdn co cdc chir s6 cobanla 0, 1.
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o H¢ thap luc phan co cac chir 56 co ban dwoc ky hieula 0,.., 9, A, B, C,
D, E F.
Néu mét sb co gia tri 16n hon céc sb6 co ban thi n6 s& duoc biéu dién béng

cach t6 hop cac chir sb co ban theo cong thirc sau :

X=a,ay..2;2= a,b"+a,b"' +..+ab+a, (*)
V6i b la co sb hé dém, ay, a,, a,,...., a, 12 cac chit sd co ban
X 12 s6 6 hé dém co sd b.
Vi du:
Heé thap phan cho X = 123 thi X =1* 10+ 2 * 10" + 3 v&i b=10
Hé nhj phan cho X =110 thi X =1 * 22+ 1 * 2! + 0 véi b=2

2.2.2 Chuyén d6i giira cac hé dém

Chuyén ddi tir co sd n sang co s6 10 (véin = {2, 8, 16, ...}) theo cong thirc
dang tong quat & cac phan trén.

Céc chuyén ddi s6 A tir co s6 10 sang co s6 n theo thuat toan chung 13 :

Budc 1: Néu A < n thi két qua = A, trai lai &n bude 2

Budc 2: A = A chia nguyén cho n, B{=A chia du cho n (i=1,2,3,...)

Néu A = 0 thi dén budc 3 trdi lai 1am lai bude 2 véi i=i+1

Budce 3: Két qua = B;B;;B;»...B;
Vi du : 118 chuyén sang co s6 2 (n=2)
Phép tinh S6 du
118 +2=159
59+2=29
29+2=14
14+2=7
7+2=3
3-2=1
1+2=0

—_— =] = O =] = ©

Luoc trinh cac con s du theo tht tu tir dudi 1én trén, cho ching ta mot )
nhi phan 11101102.
> Chuyén d6i tir co sb 2 sang co s6 16 va nguoc lai
Mbi mot ky tu & co sb 16 chuyén doi twong ting sang 4 bit v6i co s 2 va
nguoc lai

VD : 9FA 14 s6 co s6 16 chuyén sang co sé 2 va nguoc lai:
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1001 1111 1010

2.2.3 Biéu dién s6 nguyén

a. S6 nguyér} khong dau ’ o ,
Nguyén tac chung: Dung n chit s0 nhi phén thi biéu dién dugc 2" s6
Dii biéu dién: 0+2"-1
Vi du: n = 8§ bit: dai biéu dién: 0+2°-1, hay tir 0+255

Céch biéu dién: Biéu dién ¢ dang nhi phan mét cach binh thudng

b. Sb nguyén co dég o ’ ’ ,

C6 nhiéu cach de bieu dien mot so n bit c6 dau. Trong tat cd moi cach thi bit
cao nhét ludn twong trung cho dau.

Khi d6, bit dau c6 gia tri 1a 0 thi sé nguyén dwong, bit ddu c6 gia tri 1a 1 thi
s6 nguyén am. Tuy nhién, cach biéu dién diu nay khong dung trong truong hop sb
duoc biéu dién bang sb thira K ma ta s& xét & phan sau trong chuwong nay (bit ddu co
gid tri 1 1 thi s6 nguyén dwong, bit diu c6 gié tri 1a 0 thi s nguyén am).

dpy dn2 dws d, d do

Bit diu

S6 nguyén c6 bit d,; 1a bit diu va co trj sd tuong trung boi cac bit tir d téi
dus.
e Biéu dién bang diu va gia trj tuyét ddi
Trong cach nay, bit d,_; 1a bit dau va cac bit tir dy t&1 d,., cho gia tri tuyét doi.

Mot sd n bit trong tng v6i s nguyén thap phan cé diu sau :
4ot n—2 .
— (_ - 1
N=(-D""> d;2
i=0

Vi du: +25,,= 00011001, -25,0= 10011001,
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- Mot Byte (8 bit) c6 thé biéu dién cac s6 ¢6 dau tir -127 t6i +127.
- C0 hai cach bi€u dién s6 khong 12 0000 0000 (+0) va 1000 0000 (-0).
e Biéu dién bang so bu 1
Trong cach biéu dién nay, s6 am -N duoc ¢ bang cach thay cac s nhi phan
d; ctia s6 duong N bang sb bu ctia n6 (nghia 1a néu d; = 0 thi ngudi ta doi n6 thanh 1
va nguoc lai).
Vidu: +25,0= 00011001, -25,,=11100110,
- Mot Byte cho phép biéu dién tat ca cac s co dau tir -127 (1000 00002) dén
127 (0111 11112) o
- Co6 hai cach bi€u dicn cho 0 la 0000 0000 (+0) va 1111 1111 (-0).
¢ Biéu dién bang so bu 2
Dé c6 s6 bu 2 ciia modt s6 ndo d6, ngudi ta 1y sb bu 1 roi cong thém 1. Vay

mot tir n bit (d,. ....... dy) co tri thap phan nhu sau :

n—2
n-1 i
N=-d, 2" +)d;2
i=0

Mot sb n bit c6 thé biéu dién cac sb c6 dau tir - 2" dén 2™'-1. Chi c6 mot
cach duy nhét dé biéu dién cho sé khong 14 tit ca cac bit ciia s6 d6 déu bang khong.

Vidu: +25,0=00011001, ~ -25,,=11100111, )

- Dung 1 Byte (8 bit) dé biéu dién mét s6 c6 dau lon nhat la +127 va s6 nho

nhat la —128.

- Chi c6 mét gia tri 0: +0 = 00000000,, -0 = 00000000,

e Biéu dién bang s6 thira K

Trong cach nay, sé duong cta mot sé N co duge bang cach “cong thém vao”
s6 thira K duogc chon sao cho téng cua K va mot sé 4m bat ky ludn luén duong. S6
am -N cua s6 N ¢6 dugc bang cack 1dy K-N (hay iy bu hai ctia s6 vira xac dinh).

Vi du: (sb thira K=128, s6 “cong thém vao” 128 la mot s6 nguyén duong. S6
am la so0 lay bu hai so vura tinh, bd qua s6 gilr cia bit cao nhat) :

+2510=100110012 -2510=011001112
- Dung I Byte (8 bit) d€ bi€u dién mot s6 c6 dau 16n nhat la +127 va s6 nho
nhat 1a —128.
- Chi ¢6 mot gia tri 0: +0 = 100000002, -0 = 100000002

2.3 Cac phép toan s6 hoc trong hé nhi phan
Phan nay chung ta quan tim dén cac phép tinh s6 hoc trén sé nhi phan,

v6i co ban cac phép tinh +,-,*,/ twong tu v6i co s6 10 thong thuong

2.3.1 Phép cong nhi phan
Cong nhi phan dugc thuc hién theo quy tic & Bang 2.1
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SO HANG |SOHANG |TONG |SONHO |KETQUA
0 0 0 0 0

0 1 1 0 1

1 0 1 0 1

1 1 0 1 10

Bang 2-1 Quy tic Cong Nhi phan.
Khi cong, thyc hién tir bit c6 trong sb thép dén bit c6 trong sb cao.
Vi du: Thyc hién cac phép Cong Nhi phan:
1011 +1100=10111
Trong phép cong nhi phan duogc chia thanh 2 dang 1a :
e Phép cong sd nguyén khong dau
e Phép cong sé nguyén co diu
a. Phép cong sé nguyén khong dau
Khi cong hai s nguyén khong déu n bit:
e Néu khong c6 nhé ra khoi bit cao nhat thi tong ludn ding (Cout = 0)
e Néu c6 nhé ra ngoai (Carry out) thi téng 1a sai (Cout = 1), ta néi rang phép
cong da tran nho
e  Tran nhd ra ngoai xdy ra khi tong > 2" - 1
b. Phép cong s nguyén c6 dau
Khi cong hai sé nguyén c6 diu n bit, khéng quan tdm dén bit nhé ra ngoai
(Cout), két qua nhan dugc 1a n bit:
e Néu cong hai s khac diu, tong thu duoc ludn ludn ding
e Cong hai s6 cung dau, néu tong cung dau véi cac sd hang thi tong d6 dung
e Cong hai s cung déu, néu tong nguoc dau véi cac sd hang thi tong do sai, ta

noi tong bi tran (Overflow)

2.3.2 Phép trr nhi phan
Phép trir nhi phan dugc thue hién theo quy tic trinh bay & bang 2.2

SO BI TRU | SO TRU HIEU VAY
0 0 0 0
0 1 1 1
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1 0 1 0
1 1 0 0
Bang 2-2. Quy tic Trir Nhi phén :

Chu y:

Phép tinh dugc thuc hién tir Bit trong sé thip dén Bit ¢6 trong s6 thap dén

Bit o trong sb cao. SO vay s& duge trir vao Bit ¢o trong s6 cao hon & lién ké.
Vi du: Thyc hién cac tinh Trur Nhi phan sau:
1011 -0110=0101

Pé thuc hién phép tru dugc thuan lgi hon, nguodi ta chuyén ddi phép tru

thanh phép cong voi sé Bu 2 cia nd.

2.3.3 Phép nhan nhi phan
Phép nhan nhi phan dugc thuc hién nhu nhan thap phan.
Vi du: C6 phép tinh:
1001 nhan voi 1101 Ta thyc hién:
1100 S binhan (12)
x 1011 S nhan (11)
1100
+ 1100
0000
1100
100000100 Tich (132)
Trong phép cong nhi phan dugc chia thanh 2 dang 14 :

e Phép nhan sé nguyén khong dau
e Phép nhén sé nguyén c6 dau
a. Phép nhén sé nguyén khong dau
Céc tich thanh phan duoc tinh nhu sau:
e Néu bit twong Gmg cua s6 nhan bang 0 — tich thanh phan bang 0
e Néu bit twong mg cua s6 nhan bang 1 — tich thanh phan bang s6 bi nhan
e Tich thanh phan tiép theo dugc dich trai 1 bit so vdi tich trude do
e Tong céc tich thanh phan 1a Tich cudi cing
e Nhan hai s6 n bit, tich ¢6 d¢ dai 2n bit

b. Phép nhan s nguyén c6 dau
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Khéng thyc hién truc tiép dugc trong may tinh
e Chuyén d6i thanh sb dwong néu can
e Thyc hién nhan nhu d6i véi sé khong dau

e Neéu hai s0 khac dau — tich 1a sO am

2.3.4 Phép chia nhi phan
Phép chia nhi phan dugc thuc hién nhu chia thap phan.
Vidu: Co phép tinh: 1110101 chia cho 1001

Ta thuc hién: 1110101 : 1001
1001 1101
01011
1001
001001
1001
0000
K&t qua: 1111010 : 1001 = 1101

2.4 Biéu dién s6 ddu chAm dong
2.4.1 Biéu dién s6 thyc diu phay tinh
Quy tic: ta chuyén ddi timg phan nguyén va 1é theo quy tic sau:

o Phan nguyén: Chia lién tiép phan nguyén cho 2 giir lai cac sé du, S6
nhi phan chuyén doi sé 1a diy sb du lién tiép tinh tir 1an chia cudi vé
lan chia dau tién.

o Phén 1é: Nhan lién tiép phan 1¢ cho 2, giit lai cac phan nguyén tao
thanh. Phan 1¢ cua s6 Nhi phan sé& 1a ddy lién tiép phan nguyén sinh ra
sau moi phép nhan tinh tir 1an nhan dau d&én 1an nhan cubi.

Vi du: Chuyén sang hé Nhi phan s6: 13,625
Thuc hién:
Phén nguyén:

13:2 =6 dul

6:2 =3 du0

32 =1 dul

12 =0 dul

=> Phéan nguyén ciia s6 Nhi phéan 1 1101
Phan 1¢:

0,625x2  =1,250 Phén nguyén 1a 1
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0,250x2  =0,500 Phan nguyén 13 0

0,500 x 2 = 1,000 Phan nguyén la 1 (dirng & dy vi phin nguyén con lai =0)

=> Phan 1¢ ctia s6 Nhi phan 1a: 0,101

=> Ta viét két qua 1a: (13,625),0=(1101,101),

Chu y: viéc chuyén dbi tir hé thap phan sang hé Nhi phan khong phai luén dugc gon
gang chinh x4c, trong trudng hop phép tinh chuyén dbi kéo dai, thi tiy theo yéu cau
vé d6 chinh x4c ma ta c6 thé ding phép tinh & murc d can thiét thich hop.

+* Nhan xét :

Céc sb dau phay tinh chi ding trong cac bai toan yéu cau d6 chinh xac khong
cao va ludng ¢ dinh, vi du diém mén hoc trong truong PH CN tinh chinh xac dén
1 s6 sau ddu phay (VD : 4,5). Nhu vay cac diém s& ludn c6 do chinh xac trong
khoang d6. Trong thuc té c6 cac bai toan yéu cau do chinh xac gan nhu tuyét ddi
nhu céc bai toan trong ngan hang, trong didu khién may bay, vé tinh, ... Cac bai toan
nay khong thé quy dinh trudc mot d6 chinh xac, ngudi ta phai st dung s6 ddu cham
dong, khi d6 sd cac s sau ddu phdy la khong han ché vé mit biéu dién.

VD : 12e-101=12%10""

Van dé 1a biéu dién cac s6 dau cham dong nhu thé trén may tinh vdi co s6 2

2.4.2 Biéu dién s6 thuc ddu phay dong
Nguyén tic chung
Mot sb thuc bat ky dugce biéu dién bang cong thic sau:
x = M.R"
Trong d6 :M - Phan dinh tri.
R - Co'sd.
E - Phin mii.
Vi mot hé théng nao do thi R 1a ¢b dinh. Trong may tinh ngdy nay thong
thuong R=2.
Pé biéu dién duoc vé6i co s62 ngudi chuyén vé dang tuong duong nhu sau:
X=(-1)* 1.M*®
Trong d6:  s: 1a bit ddu (s=0 phan dinh trj 13 dwong; s=1 phan dinh trj 12 4m)
M : 13 phan dinh tri.
E: 1a s mii duoc dich chuyén di B don vi.
R d3 duoc biét (R=2) may tinh luu s6 ddu chim dong bao gdém hai
thanh phan chinh
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Chuan IEEE 754-1985 phan dinh 3 dang sé ddu cham dong co ban (IEEE:
Institute of Electrical and Electronics Engineers )
o S6 ¢6 @6 chinh x4c don dai 32 bit (single)
o Sb c6 dd chinh xac kép dai 64 bit (double)

o S6 c6 dd chinh xac mo rong dai 128bit (quadruple)

Loai Single Double Quadruple

Bé rong cua
trueong (bit)

S 1 1 1
E 8 11 15

M 23 52 111
Tong cong 32 64 128

E cuc dai 255 2047 32767
E cuc tiéu 0 0 0

Do dich 127 1023 16383

% Chuén 32 bit:
Xeét truwong hop s dung 32 bit

2322 15 7 0

8 bit mii E’ 23 bit dinh tri
Phan dinh trj (M) chiém 23 bit cho phan sau ddu phdy nhi phan.
Phan mii E” chiém 8 bit.
X=(-1)° *1,M=2" "1 (127 = 7F)

Vidu:

Gid str c6 mot day 32 bit nhu sau:

Jo111 11111 100 0000 0000 0000 0000 0000

bit ddu=1(s6 am)

X = (_1)1 x 1,1 % 127-127 _ -1,1)
Vidu:

Chuyén mot sb thue hé 10 sang hé 2 biéu dién bang s thuc ddu phiy dong:

Chosb 13,2  hé2 (1101,0011 0011 ........ )
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Di chuyén dau phay vé sau sé 1 dau tién duoc :

((1,101 0011 0011 ...)*2%) = (+1,101 0011 0011 ...)*2°
Phinmi E=E - 127=F’-7F =3

= E =E+127=3+127=(130),0= (1000 0010),

S |E M

0 |10000010 | 10100110011 .....

Céc qui udc:

Néu E’ =255 va M <> 0 thi x khong phai 1a s6 hop 1¢

Néu E’ =255 va M = 0 thi x = -c0/+0

NéuE ' =0vaM=0thix=0

< Chuan 64 bit:

Ciing twong tu nhu chudn 32 bit dinh dang chuan 64 bit nhu sau
Diu | Phan mil Phén dinh trj
1bit | 11 bit 52 bit
S E=E-1023 |M
< Chuin 80 bit:
Dau | Phan mi Phan dinh tri
1bit | 15 bit 111 bit
S E=E’-16383 |M

2.5 Biéu dién ky tw

Ky tu thuong duoc st dung trong cac cong viéc hang ngay trén may tinh,
trong thuc té ching ta thiy hau hét cac ban phim cua cac may tinh déu 1a cac ky tu
la tinh, nhiing tai sao lai co thé soan dugc cac ngon ngir khac nhau trén thé gidi. Cu
thé ddi v4i Viét Nam c6 cac ky tu dac biét nhu “a”, “a”, ... Tai sao may tinh la co
thé hiéu va van thé hién dugec.

Su thyc 1a may tinh sit dung mdt loa bang ma goi 1a bd Font, co thé xem

bang Font 1a mot bang gdm hai cot nhu sau:

Mi | Ky tu
0 |A
1 |B
2 |c
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66 | A

67 |A

Bﬁng cach nay thi thuc ra may tinh khong hé hiéu cac ky tw A, A, A, ... Khi

ta gd vao mdt phim trén ban phim thi ma so ctia phim d6 sé dugc gui 1én may tinh,

sau d6 tuy thuoc méi truong ta dang sir dung bo Font 1a thi ky tu tuong tng sé dugc

ve ra.

=[]
Il

*» Bang ma ASCII:

Ma cua phim
duogc bam XX

Ky tu thé hién S
ol

v

Ma Ky tu
XX <
Bang Font dang dung

Daiy 1a loai bang ma 8 bit, sd ky tu biéu 1a 256 k¥ tw, ngdy nay loai bang ma

nay it dugc st dung vi s ky tu té hién it, chi di dung cho mét quic gia, gay bét tién

khi chuyén van ban
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Below is the standard ASCIl characters.

oot o oo e hr o e
3 ! 49 1 65 81 0 a7 q

A a 113
34 " 50 2 66 B 82 R 98 b 114 r
3B s |13 ez ic [@ s |9 |c [115|s
36 (S |52 |4 |68 (D |84 T |100|d (116 |t
7 (% |53 |5 |69 E |83 (U |10 e |17 |u
8 & |54 6 |70 F |8 |V |102/f (118 |v
39 | 5 7 71 G 8 W 103 g 119 w
40 5 8 72 H 8 X 104 h 120 x
1 |) 57 9 |73 || 89 |Y 109 i 121 y
o - 58 | : 74 J 90 Z 106 j 122 |z
4. 59 ; 75 K (91 [ 107 |k 123 |{
4 60 (< |76 |L |92 |\ 108 | 124 |
45 |- 61 = |77 |Mm |93 ] 109 m 125 }
46 . 62 |> |78 N |94 |~ |10 |n |126 -
47|y 3| [0 o [;v_ [Hit|lo [127|_
48 0 64 @ 80 P 9% 112 p

Bang 2-3 Bing ma ASCII chuin

Below is the extended ASCIl characters.

m o oA

o mi me

F===+ | == F -

= =

&
&
g
s
=]
T

{|==r
B D 2 B - QMM =B Q

L e
[

bl
— A MK Il Om g

o O
™ 4
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BIEHE
150
ikisik
bz
it

ks

155
156
L=k
158
L5

o-

oW ow oo O Ons oo oo

151
82
153
1584
185
186
jR=0r}
188
189
190
izl

k|
2l4d
ek,
216
k)
zZ18
218
ZZ20
221
Eaity
223

245

218
it i
248
249
250
251
252
253
ey

il

Biang 2-4 Bing ma ASCII mé réng

% Béang ma Unicode

Do cac hing may tinh hang dau thé giéi két hop thiét ké

128 ky tw dau c6 ma trung mi trong bang mi ASCIL.

Vi du mot doan trén béng ma Unicode

. Kich thudc bo ma

nay 1a 16 bit ¢ thé xdy dung bd mi toan cau véi sb ky tur co thé ma 1a 2'° ky ty voi

2013 | 2014 | 200C | 2010 | 2018 | 2019 | OOFT [25CA | OOFF | 017E [ 2044 | Z0AC | 2039 | 2034 | FEO1 | FEOZ
=" =0 YIY /| €]« ]|filfl
2021 |00B7 (201 A | 201E | 2030 | 00OC2 (00C4 | 00C1 | QOCE | DOCS | 00CDk | O0CE | OOCF | 00OCC | 0003 | 0004
1 ., % AlEJAIEIE[TL|T]T|1]O|O
FEFF | 00Dz Q0D A | OODE | 0003 0131 | 0ZCE | 02DC | 0OAF | OZ0S | 0209 |0Z0A | 00BS | OZ00D | 0ZDE | 0207
—~ o T o -~ m~ — - N o s £
OlU|U|U]| 1 3 )

0044 | Q04D | Q100 | 0101 | D102

al-Alda|A

0102 | 0104 [ 0105 (0106 | 107 (0102 (0109 |010A | MO0B | 010C [ 0100 | 010E |O10F (0110 (0111 | 0112
alAla|C|¢|C|¢c clC|lc|b|d | Bld|E
0113 | 0114 |05 [ 0116 [T [ 0118 | 0119 (011 & [01E [ 011C [ 011D [ 011E |O11F | 0120 | 0121 | 0122
é|E|&|E|é e Ee|G|§g|G|g|G|g|G
0122 | 0124 [ 0125 [0126 | M27 0128 (0129 0124 | M2B | 01Z2C | 0120 | 12E |O12F (020 (0132 | 01323
] . - 3 m~ T — = . H '
gl H TR R R e i
0124 | IS [ 0136 (0137 |38 | 0129 (01324 | 3B | 3C | 0120 [013E | O13F | 0140 (0143 [O144 | 0145
JIJIK(k{|[L{IT|LIIIL|T|L|FIN|A|N
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IV. Bai tip ciing co kién thirc

2.1 D6isb (01011010), ra sb thap phan.

2.2 Ddi s6 (-31); ra s6 nhj phan

2.3 D6i s6 (-123) ra s6 nhi phan bang phuong phap ma bu hai.

2.4 Ddi s6 (- 34) ra s6 nhi phan bang phwong phap “Ma ddu va do 16n ”

2.5 Ddi s6 (- 55) ra sb nhi phan bang phuong phap “Ma bu mot

2.6 Cho cac ddy sd nhi phéan 8 bit sau dy, dung phuong phap “Ma bu hai ” hay xéac

dinh gid tri cia ching:
e 00101101
e 10101011

2.7 Cho biét cach biéu dién sd thuc theo dang chuan IEEE 754/85 chinh x4c don
32bit. Ap dung cho s6 thuc -34.66

2.8 Calculate the binary representation of 2303?

2.9 How many Bytes do you need to represent 1023?
2.10. Which decimal number is coded with 10101010

2.11 Represent the following decimal numbers in both binary sign/magnitude

and twos complement using 16 bits: 512; - 29

2.12: Represent the following twos complement values in decimal: 1101011,
0101101

2.13 Assume numbers are represented in 8-bit twos complement

representtation. Show the calculation of the following:
a. 6+13 b. -6+13 c. 6-13 d.-6-13
2.14. Express the following numbers in IEEE 32bit floating — format :
a.-5 b. -6 c.-1.5 d. 384 e. 1/16 f. -1/32
2.15 Let SBCA0000 be a floating point number in IBM format, expressed in

hexadecimal. What is the decimal value of the number
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CHUONG 3 MUC LOGIC SO

I. Muc dich
e Giup sinh vién nam dugc co ban vé cac cong, cac mach co ban

e Giup sinh vién nim dugc mirc logic s6, muc thip nhat trong mo hinh phan cip may
tinh
e Biét cach xay dung mot s6 mach co ban nhu mach cong du, mach cong nua ... trén
modul thi nghiém
e Biét cach thiét ké modul nhd nham ting dung luong ciia bo nhé
II. Yéu chu
e Sinh vién can lam bai tap trong sach bai tap
e Thyc hién modul thi nghiém
e Xay dung modul nh¢
II1. N$i dung: Chuong 3 dugc hoc trong 6 tiét 1y thuyét va 1 tiét thuc hanh, 3 tiét bai tap
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3.1 Gi6i thiéu vé cong va dai sb logic
3.1.1 Cong (Gate)
Mach dién tir s6 1a mach dién trong do chi biéu dién 2 gia tri logic 0, 1. Thi du,
tin hi€u dién c6 dién ap:
0V-1V: biéu di%n mot gia tri, chéng han 0 (thap, mirc thip hoic low)
2V-5V: biéu dicn gia tri kia, chang han 1 (cao, murc cao hodc high).
Céc dién ap nam ngoai mién nay la khong duoc phep.
Céc mach dién sb c6 thé dugc xay dung tir mot s it cac phan tir rat don gian

bang cach két hop ching theo nhiing cach khong phai 1a sb. Muc ndy s& mo ta cac
phan tir don gian nhét, cach két hop ching va cach sir dung toan hoc dé phan tich
hoat dong cua chung.

Khai niém ccfng (Gate): La nhiing thiét bi dién tir rat nhé bé, cd6 mot hodc mot sb
16i vao nhung chi cé mot 16i ra, cac gia tri vao hodc ra chi co thé nhan mot trong hai
gia tri 1a 1 hoac 0.

Cong con thudng duge goi 1a:

— Mach logic bdi n6 thuc hién cac phép tinh dai s6 logic.
— Phan tir ra quyét dinh (decision making element)
Chinh cac cong tao nén co so phan cing cua tit ca cac loai may tinh.
Chi tiét vé su hoat dong bén trong cua cac céng khong thudc khuon kho cua
bai giang ndy, n6 thudc muc thiét bi - device level

(dudéi mirc 0). Tuy nhién tai muc nay ching ta s

o Collector

nghién ctru so lugc dé nam duogc y twdng co so.

Toan bg logic sb hién dai dya trén thuc té 1a mot
transistor c¢6 thé dugc ché tao dé hoat dong nhu mot

) ; Base \
chuyén mach nhi phan hoat dong rat nhanh.
Transistor nay ¢6 3 chan néi v6i thé gici bén ) .
Switch Emitter

ngoai: collector (cuc goép), emitter (cuc phat) va
base (cuc gbc).

Hinh 3-1 Céu tao Transistor

Transistor c6 thé hoat dong theo 2 co ché 1a
—  Tuyén tinh: duoc sir dung trong cac b khuyéch dai
— Chuyén mach nhij phan: dugc str dung trong cac mach logic sb

Céc hinh dudi ddy mo ta mot s6 cong co ban
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+ VYoo

+ Voo Voul LS

Collector ‘I.F1
Vout . = Yout
Vin v v
Yo 1 a
Base ..
Emitter

af a transistor inverter  bf a NAND gate cf a NOR gate

Hinh 3-2 MB&t s cong logic co ban

Hinh a mé ta cong don gian nhit - cong NOT (Inverter); Vout c6 muc la dao
cua Vin.

Hinh b mé ta cong NAND, 2 transitor duoc chong ndi tiép 1én nhau; Vout c6
mirc thap (0) khi va chi khi ca hai gia tri V1 va V2 1a cao (1).

Hinh ¢ m6 ta cong NOR, 2 transistor dugc méc song song; Vout cd mirc cao
(1) khi va chi khi ca hai gia trj V1 va V2 1a thap (0).

Céng AND: Néu tin hiéu ra cua céng NAND lai duge dua t&i dau vao cia
mot céng NOT, thi chung ta c6 mdt mach ma dau ra cua nbd béng 1 khi va chi khi
cac dau vao dong thoi bang 1 - Mach dién d6 dugc goi 13 cong AND.

Cong OR: Tuong ty nhu trén, dau ra cia cong NOR néu nbi téi dau vao cia

mot céng NOT thi tao thanh mdt mach dién ma gia tri dau ra cua né sé béng 0
khi v chi khi gi4 tri & ca hai dau vao bang 0, con nguoc lai thi s& bang 1.

NOT, NAND va NOR 1a cac cong don gian nhat:

— Cac cong NAND va NOR mdi cong chi can sir dung 2 transistor,
trong khi d6 cac cong AND va OR lai can dén 3 transistor. Nhu vy
cac cong NAND va NOR don gian hon cac cong AND va OR.

— Chinh vi Iy do ndy ma nhidu may tinh duoc xay dung dua trén cac
cong NAND va NOR chir khong phai 1a cac cong AND va OR.

3.1.2 Dai s6 logic
D¢ mo ta cac mach dién dugc xay dyng tir cac cong.
Ham logic ¢c6 mdt hoac mot s bién vao, né s€ sinh ra mdt gia tri két qua phu

thudc vao céac bién vao nay.
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Mot ham f don gian ¢ thé dugc dinh nghia nhu sau: f(A) bang 1 néu A
bang 0 va f (A) bang 0 néu A bang 1. Him nay chinh 12 ham NOT.
« MO ta ham logic bang Bang chan 1y (Truth table):

— Béi vi mot ham logic n bién chi co 2" tap co thé cac gia tri bién vao,
cho nén hoan toan c6 thé mé ta ham biang mot bang c6 2" hang, mdi
hang cho gié tri cia ham (mg v&i mdi to hop khac nhau cia cac bién
vao. Bang nhu vay dugc goi 1a Bang chan ly (Truth table)

— Thi du cac bang trén hinh v& sau (Hinh 3-03).

ﬁ—>c—i>—i>>—i>j>

A|B|X AlB|X A|B|X A|B|X
[Il 0Dj0|1 0Djoj|1 0D|0|0 0D|0|0
1|0 Dj1|1 0j1|0 D|1|0 Dj1|1
1|01 1|0(0 1|0(0 1|01
1|1(0 1|1(0 1|11 1|11
ar b s d- =V

Hinh 3-3 Mé ta ham logic bing ban chan ly

« Mo ta ham logic bang s nhi phén:

— Liét ké cac hang cua bang chén Iy theo thr tu s6 hoc (co s 2) cua to
hop bién vao, nghia 1a cho 2 bién theo thi ty 00, 01, 10 va 11.

— Doc két qua (gia tri cia ham) tir bang chan 1y theo cot, tir trén xudng
dudi. Nhu vay NAND s€ 1a 1110, NOR 1a 1000, AND Ia 0001 va OR
la0111.

— RO rang rang chi ton tai 16 ham logic c6 hai bién, twong tGng véi 16
day két qua dai 4 bit c6 thé co.

— Trong dai sb thong thuong, sb ham 2 bién 1a v6 han, khong thé mo ta
bang bang cac gia tri cua ham theo cac gia tri co thé c¢6 ciia 2 bién, boi
vi mbi bién co6 thé nhan mot gia tri trong mot mién vé han cac gia tri
co thé.

3.1.3 Thuc hién cac ham logic
Céch xay dung mot mach dién dé thuc hién mot ham logic nhu sau:

1. Viét bang chan 1y cta ham.
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2. St dung cac cong NOT dé tao ra cac gi tri ddo cua timg bién vao.
3. Vi mdi hang ma ham bang 1 ta ldy ra mot cong AND.
4. Nbi dau vao cac cong AND t6i cac tin hiéu vao phu hop.

5. Pua céac dau ra cua cac cong AND vao cac dau vao cua mot cong

OR.

aTeloe] E ;
B B B

o[1| 1 ji:}—
A A A

1ol 1 | 2 kL &

11 o | B B B

af b{ cf df el

Hinh 3-4 XAy dung mach dién biang ham logic

« St dung 1 loai cong NAND hoic NOR thudng thuan loi hon:

C6 thé str dung cac cong AND, OR va NOT dé xay duyng moi ham
logic bat ky

Tuy nhién, néu giam dugc sb cac loai céng khéc nhau thi tt hon:

Chi can str dung mot loai cong NAND hoic NOR, ciing xay dung
duoc cac céng AND, OR, NOT. Vi ca hai céng nay déu duoc goi la
day du (complete) bai vi moi ham logic déu c6 thé dugc xay dung tir
mot trong hai loai cong nay. Khong c6 mot cong nao khac cé duoc
tinh chét nay. Déng thoi, mach dién cua NAND, NOR don gian hon
mach dién AND, OR

Do viy, nguoi ta thuong sir dung hodc 1a cng NAND hoic 1a cong

NOR d¢ xay dung cac ham logic.

3.1.4 Sy tuong duong ctia cac mach

Dé lam giam d6 phirc tap ctia mach dién, nguoi thiét ké phai tim nhitng mach

thuc hién dugc cung chirc nang theo yéu cau nhung lai chira s6 cong it hon hodc cé

cac cong don gian hon, chang han lay cac cong c¢6 2 dau vao thay cho cac cong c6 4

dau vao. Pé tim kiém duoc cic mach tuong duong, can st dung dai $6 logic.
Vi du: st dung mot loai céng NAND hoidc NOR.
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‘%—EDD—E : AB A+E
) Do

= E
A A A
i AB A+E
E
a’) Mach NOT E |
by Mach AND ¢ Mach OR

Chuy:
« Cung mdt cong logic (cong vat 1y) co thé thé hién cac chirc ning logic khac
nhau tuy theo sy quy udc vé cac muirc dién ap nao thé hién gia tri logic nao!

— Néu ta quy udc rang mic dién ap Ov thé hién muc logic 0 con muc
dién ap +5v thé hién muc logic 1 thi ta c6 logic duong (positive
logic).

— Néu ta quy udc rang mic dién ap Ov thé hién muc logic 1 con muc
dién ap +5v thé hién murc logic 0 thi ta c6 logic 4m (negative logic).

* Khi nguoi ta khong noi rd 1a sir dung loai logic nao thi c6 nghia 1a st dung
logic duong. Didu d6 c6 nghia 14 cac thuat ngit sau la twong duong:

— logic 1, true, high

— logic 0, false, low

3.2 Cac mach logic s6 co ban

3.2.1 Mach tich hop

Céc cong duoc san xuat ra khong phai dudi dang mdi don vi san phim chira mot
cong ma trong mot don vi ¢ chira dung nhiéu cong, ngudi ta goi nhitng don vi nay
la mach tich hop, hay con goi 1a IC (Integrated Circuits), hay 1a chip.

» Kich thudc chip: rdng cd (5-15)mm, dai ¢& (20-50)mm.

SO chan cia mot chip: 14, 16, 18, 20 .. 68... Cac chip 16n c6 chan chiara ¢ ca

4 canh.

« Thudng phan loai chip theo sb lugng cong:
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Ky hi¢u S6 cong/chip
SSI (Small Scale Integrated) 1-10
MSI (Medium Scale Integrated) 10-100
LSI (Large Scale Integrated) 100-100.000
VLSI (Very Large Scale Integrated) >100.000

Céc chip hién nay c6 thé chtra hang triéu cong. Tinh ra néu chip c6 mét tricu
cong c6 thé can tdi 3,000,002 chan (1 triéu cong x 3 chan/cong + 2 chan cho nguén
nuéi), diéu nay kho c6 thé chap nhan dugc.

Thuec té, trong céac chip c6 nhiéu cong:

— GOm nhiéu don vi chirc ning, cac céng thudc mdi don vi chirc ning
lién hé v6i nhau thong qua cac duong day dan ngay bén trong chip;
ddng thoi, cac don vi chirc ning ciing ¢ thé lién hé v6i nhau bang cac
duong day dan bén trong chip. Do d6, c6 thé chi cin mot sb it, thim
chi khong can cac chan dua ra ngoai.

— Mot s6 chan chip ¢ thé dugc dung chung theo kiéu phan chia thoi
gian.

Trong cong nghé ché tao chip nguoi ta phai thiét ké cac chip sao cho c6 ti s6

cong/chan ra cao.

3.2.2Mach 6 hop
Nhiéu g dung logic s6 can dén cac mach ¢ nhiéu dau vao va nhiéu dau ra
trong d6 cac gia tri ra hoan toan dugc xac dinh bodi cac gia tri dau vao & thoi diém
dang xét. Nhitng mach nhu vay duoc goi 1a Mach td hop (Combinational Circuit),
cac mach nay thuong duge thé hién béi bang chan 1y.
Mot s6 mach to hop mach to hop dién hinh nhu: mach don kénh, mach phan
kénh, mach ma hod, mach gidi ma, mach so sanh, v.v..
a. Mach don kénh (Multiplexer)
La mot mach dién véi 2" 161 vao s6 lidu, mot 1 ra s6 liéu, va n 16i vao diéu

khién. Mot trong s6 2" dau vao s6 liéu sé dugce chon dé cho di qua cong.
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S So Iy Y
—1, [
— & o " )
—12 X _J _
- L Y

|
I
S1 So| O } B
|
0o oI Al A
I
0 1 I
1 0| Iz
1 1| Is

Hinh 3-5 Mach dén kénh cho 4 duwdng dit liéu vao
Nhiéu ung dung logic s6 can dén cac mach c6 nhiéu dau vao va nhiéu dau ra

trong d6 cac gia tri ra hoan toan duoc xac dinh boi cac gia tri dau vao ¢ thoi diém
dang xét. Nhitng mach nhu vay duoc goi 1a Mach t6 hop (Combinational Circuit),
cac mach nay thuong duge thé hién béi bang chan 1y.
Mot s6 mach to hop mach td hop dién hinh nhu: mach dén kénh, mach phan
kénh, mach ma hod, mach gidi ma, mach so sénh, v.v..
b. Mach phan kénh (Demultiplexe)
Nguoc lai véi mach ddn kénh: Co mdt 16i vao sd liéu, 16irala 1 trong 2" 16i ra,

tuy thudc tin hiéu trén n dau vao diéu khién

C G D O,

0 0 |0, Y

0 1|0=I ) 0,

1 0 02:I I—H ﬂ

1 1|01 ) O,
=

Hinh 3-6 Mach phan kénh 4 4

1 du vao 4 diu ra C1 Co

c. Mach giai ma (decoder)
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D6 1a mach dién nhan con sb n-bit dau
vao dé chon (1) cho duy nhat mét trong s6 2"
dau ra c6 mirc 1.
Ung dung ctia mach giai ma:
— Giai ma by nhd: khi bd nhd
dugc to chirc thanh ma tran nhd,
st dung bd giai ma dé chon 1
trong cac hang va 1 trong cac
cot
— Chon 1 trong nhiéu chip nh¢

— V.V,

_D_ 0
D_ D1

- | )-Dz

[_; 2 B
BT_[}C_ =
CT_[;}OE D_ D

Hinh 3-7 Mach giai ma 3 diu vao

d. Mach so sanh (Comparator)

Thuyc hi¢n so sanh 2 tir nhi phan dua vao béng cach so sanh céac cdp bit tuong

ung. Thi du trén hinh 1a m§t bd so sanh 2 toan hang nhi phan 4 bit:

-A:A3 A2A1 Ao

-B= B3 B2 B1 B()
- Pau ra A=B s& c6 gia tri 1 néu 2 tir dua vao 1a bang nhau, nguoc lai s& c6 gia
tri 0.
o__)) —
EBO
Al A=B
El
A2
B2
B__) —
B3 Comparator
3.2.3 Cac mach sb hoc

a. BO dich (Shifter)

Dich bit 1a mdt thao tac co s¢ trong hoat dong ctia may tinh.

Trén hinh 3-8 1a bd dich bit 8 bit:

— 8 dau vao: DO .. D7; 8 ddura: SO .. S7

— C xac dinh hudng dich chuyén cta céc bit, néu C=1: dich phai mét vi

tri, néu C=0: dich trai mot vi tri.
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c Il D1 2 3 T4 s D6 D7

TI""'—I TI""'—I Tr‘"'—l TI""'—I TI_‘"'_I TI_‘"'_I
A0 (ALl &1 [42]) |&2E  [435]) |A533  |4d]] 442 |AS) JASZ) [46]) A6 [ AT

01 02 04 03] 06

3
Al al a2 \EE ad A ab &y

Hinh 3-8 B} dich 8bit
C xéc dinh hudng dich chuyén cua céc bit:
« C=1:80=0, S1=D0, S2=D1, S3=D2, ... S7=D6: dich phai mét vi tri
« (C=0:S7=0, S6=D7, S5=D6, S4=D5, ... S0=D1: dich trai mdt vi tri.
b. B0 cong . 7
B6 cong la mdt phan rat can ban cia moi CPU. Hinh 3-9 a 1a mach tinh tong
2 bit - Haft Adder. Bo cong nay khong c6 16i vao cho sé nhé Carry-in cho nén
khong dung dé cong cac bit bac cao hon 0. Hinh 3-9 b 1a mach tinh tong 2 bit
vao va bit nhé C-in, tra lai tong - sum va sé nhé C-out. Bo cong nay co 16i vao

C-in, n6 dugc xay dung tur 2 bo Half-Adder.

A B |Sum C_;
»_) Sum
0 0] O 0 A—e
0 1 1 0 B
A -
Cout
1 1 0 1
(a) Half-adder truth table and implementation
A B Cin Sl].m Cout C]_n y
s v e o et
0 0 1 1 0 B
0 1 O 1 0
0 1 1 0 1 L
1 0 O 1 0
1 0 1 0 1 Con
1 1 0 0 1
1 1 1 1 1

Hinh 3-9 B0 cong
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Dé xay dung cac bd cong véi tir dai hon, chang han tir 16 bit, can sir
dung 16 bo Full Adder:

— Bit nh¢ carry-out cia mot hang bit dugce sir dung lam bit carry-in cho

viéc cong 2 bit cua hang cao hon ndé mot béac.

— Pau vao carry-in cta bit bac thap nhat dugc ndi véi 0.

Mot bd cong nhu vay dugce goi la Ripple Carry Adder (ripple- lam gon
song...), viéc lan truyén bit nhé lam cham phép tinh.

Nguoi ta ciing xay dung cac bo cong khong c6 nhuge diém nay nhung
chung phtrc tap hon. Hinh dudi ddy mo ta mot 16-bit ripple-carry adder

Ais Bis o« o o A, B, Ao Bo
A B A B A B
Cu C, Co
Ci5 < Cout Cin[<=— o o ¢« — Cout Cin Cout Cin[=—0
Overflow
signal S S S
Rs R, Ry

Hinh 3-10 B9 16-bit ripple-carry adder
c. Bo tinh toan s hoc va logic — ALU (Arithmetic Logical Unit)

Hau hét cac bo vi xir Iy déu c6 mach riéng (ALU) dé thuc hién cac phép
tinh AND, OR va tinh téng cua 2 tir may. Hinh 3-11 1a mot ALU don gian, thuc
hién 1 trong 4 chirc ning sau tuy theo tin hi¢u diéu khién chon chirc ning FO va
Fl1:

- FOF1=00: A AND B

- FOF1=01: AORB

- FOF1=10: NOT B (dao B)

- FOFI=11:A+B
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o - LIII giﬂﬂl UI'.Ilt- ‘LC '-EII"I'j,f-ZIIl Dutput
& :D :)— rs Chng OR
- 021 3] 181 ra ¥
. E “—L/ 3 r "|
. 031 r
== | <
oF
X L
e B o .
Rl ! '
[
+FD >D__,a-’ FE
i }&Dm_
D_FD—
— « Decoder Full- 2 dder -m
 hit - ALU ¥Cesry-out

Hinh 3-11 - Cu tao mét ALU
d. Clock - Bo ta(,) tin h‘iéu thoi gian , ,

Trong rat nhiéu mach di¢n so, trat ty xdy ra cac su kién l1a hét sirc quan
trong. Can thiét phai sir dung dong ho dé cung cap tin hidu dong bo cic qua
trinh:

- Pong ho 1a mot mach dién phat ra chudi xung dién c6 chu ky rat on dinh va
chinh xac.
- Tan sd xung nam trong khoang tir 1..100MHz, twong tng c6 chu ky
Ims..10ns.
- Thuong st dung may phat thach anh (Crystal Oscilator).
Chu ky con (subcycles):

Trong may tinh, nhiéu su kién c6 thé

il

xay ra trong mot chu ky déng ho, néu ching

delay —

phai xay ra theo mdt trat tu nhét dinh thi chu

ky ddng hd phai dugc chia ra thanh cac chu delay

delay ——

ky con. Giai phap dua ra 1a cin bd sung thém

mot mach dié€n, mach nay ndi voi duong tin
hiéu ddng hod chinh qua mot bo phan lam tré (delay) - nhu vay c6 ngay mot tin

hiéu dong ho thir hai dich pha so véi tin hi¢u dong ho chinh.
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Céac mach cua may tinh duoc diéu khién boi mot mach tao cac chudi
xung tudn hoan goi 1a xung Clock. Xung Clock xac dinh cac chu ky ciia may
tinh.

3.3 T6 chirc by nhé
3.3.1 Khai quat
La mot trong cac thanh phin quan trong nhit ciia may tinh dién tir, duoc
dung dé luu trir cac 1énh va dir liéu. Bo nhé duge xay dung tir cac ph?m tr nho co
ban:
- MBJi phén tr nhé co ban ¢ thé nhd duge 1 bit thong tin
- Do 1a cac mach dién co hai trang thai can bé“mg 6n dinh (mach ludng bén,
flip-flop), flip-flop s& ndm mai & mot trong hai trang thai can bang néu
khéng c6 tin hiéu dién phu hop kich thich vao 1am cho n6 phai thay d6i
trang thai.
3.3.2 Phan tir nh¢ 1 bit
Thanh ghi chét (Latch) 1a dang don gian cua flip-flop, duoc xay dung tir 2 cong
NAND hoic 2 cong NOR. Sy thay doi trang thai ctia thanh ghi chdt c6 thé xay ra
trong thoi gian kéo dai cia xung ddng hd chir khong phai trong thoi gian suon xung
dong ho, ngudi ta goi d6 1a sy chuyén mach theo mirc. Cac thanh ghi chdt 1 bit co
thé dugc str dung lam céc phan tir nhé co ban xdy dung nén bo nhé ciia may tinh.
a. Thanh ghi chét RS

Thanh ghi chét RS 1a mot dang thanh 5

ghi don gian nhat va duoc xdy dung tir cac 5 o o
cong NOR. Trong d0o, 0 Q | Q
- 216i vao: S (Set) - dé thiét 1e§p gia tri : : - .
(cho Q=1) va R (Reset) - d¢€ xo04 no B T % —

(cho Q=0) L L

- 216i ra ludn bu nhau 1a Q va Q
Khac véi cac mach logic t6 hop, gia tri 16i ra cia thanh ghi chét RS khong phai
duoc quyét dinh duy nhét béi cac gia tri dau vao hién thoi.
- R=S=0: Q s& khong thay dbi. (trang thai nay ton tai trong phan 16n thoi gian
hoat dong ctia thanh ghi)
- S=1, R=0, Q=1 khdng phu thudc vao trang thai trudc do.
- R=1, S=0, Q=0 khong phu thudc vao trang thai trudc do.
- T hop R=S=1 bi cAm.
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Két luan: Mach dién nhé duoc S hay R vira co6 gia tri 1, tirc 1a nhé dugc tin hiéu
vao (néu ta dat S=1, }{=O hodc R=1, S=0. Sau d6é néu ching ta cho R=S=0 thi gia tri
nhé s€ khong thay doi.

b. Mach Flip-Flop
Trong nhiéu mach dién thudong can phai ldy mau (sample) gia trj tin hiéu trén

mot dudng diy ndo do tai mot thoi diém cu thé va ghi nhé gia trj do.

Flip-flop 1a mot bién thé cua thanh ghi chdt D, c6 kha ning trong khoang thoi

gian rng véi xung dong ho rat ngan trén 161 vao clock, ghi nhan duogc gia tri ¢ 161

vao D.Nhu vay thoi gian kéo dai xung khong quan trong, chi can sy chuyén trang

thai xay ra du nhanh

D

—
CLE

Edge:triggered D-Flip-flop

oA, e LT L[

s o TLIUL
: . |

Hinh a) 1a thanh ghi chét D, chuyén trang thai khi tin hiéu CK=1, binh
thuong CK=0. (chuyén mach theo mirc.)
Hinh b) 1a thanh ghi chdt D, chuyén trang thai khi tin hi¢u CK=0, binh
thuong CK=1. (chuyén mach theo mirc.)

Hinh ¢) va d) 1a cac Flip-flop, ¢ 16i vao clock cta ching dugc vé ky
hi¢u dau mii tén >*,
«  Flip-flop trén hinh (c) chuyén trang thai trong thoi gian sudn
duwong cia xung dong ho.
«  Flip-flop trén hinh (d) chuyén trang thai trong thoi gian sudn
am clia xung ddéng ho.
Hinh (e): Nhiéu thanh ghi chét va flip-flop ngoai dau ra Q con c6 dau

ra  va co thém cac dau vao Set hodc Preset (dé thiét lap Q=1) va

&PR

Q— —D QF— —D Q— —D Q— —D QF

8 o CK | —pCK |0 —opCK | & —CK

& TCLR
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Thanh ghi 12 mgt nhom cac phﬁn tor nhé co ban cung hoat dong nhu mdt don
vi. C6 cac loai thanh ghi thyc hién cac nhi¢m vu khéc nhau: nhg, tinh toan sb hoc -
dich trai, dich phai hodc cac thao tac khac phurc tap hon nira.

Céc thanh ghi lam nhiém vu nh¢ thuong duoc xay dung tu cac flip-flop,
chung can c6 kha ning hoat déng & tbc do cao hon cac thanh ghi dugc sir dung
trong bd nh¢ chinh.

Do mach Flip-Flop ¢6 thé Iuu trir 1bit va khi c6 xung kich hoat ( Ck ) thi bit
d6 méi duoc truyén téi dau ra (ddo hodc khong dao). Khi can nhé nhiéu bit ta chi
can miac ndi tiép nhicu Flip-Flop lai véi nhau. Néu mach c6 kha niang ghi lai dir liéu
va dich chuyén né thi goi 1a thanh ghi dich.

Co mot s6 dang két ndi thanh ghi dich nhu sau:

SISO ( Serial In Serial Output - vao ndi tiép ra ndi tiép)

SIPO ( Serial In Parallel Output - vao ndi tiép ra song song)

PISO ( Parallel In Serial Output - vao song song ra ndi tiép)

PIPO (Parallel In Parallel Output - vao song song ra song song)
CAu truc cac dang két nbi duge mo ta trong hinh (a), (b), (c), (d) dudi day:

FFO FF1 FF2 FF3

Datainput [— se ] [ ser | [~ ZEr ] G Data output

D¢ D¢ D g I 7

> > > >
Todl [Tod [Todl [z
Gk — : _

(a) Két ndi dang SISO: Dir liéu can dich chuyén dugc dwa vao ngd D ciia mach
FF dau tién (FF0). O mdi xung kich 1én ciia dong ho ck, s& co 1 bit duge dich

chuyén tur trdi sang phai, ndi ti€p tir tdng nay qua tang khac va dua ra ¢ dau

CLEAR

Q cua mach sau cung (FF3)

Qo @, Qs
. l FE1 l FE2 { FE3 J
hiput da DEEI'Q | DEFQ . stg DEFQ‘
> b b By
CLK
' CLEAR
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(b) Két nbi dang SIPO: Dit liéu s€ dugc léy ra & 4 dau ra Q cua mach FF, vi

chung nhip dong ho nén dir lidu ciing duoc 1y ra cliing lic

L0 L1 b2 L3
MRITE !

SHIFT :D

CLK s o o

CLEAR

(c) Két ndi dang PISO: diu ra dir liéu 1a ndi tiép (tai dau ra Q hodc Q ), con

dir liéu dau vao 1a song song

Dl:l I::|1 DE DCI

aET SET

CLEAR

CLK

Ql:l Q1 Gz Gg

(d) Két ndi dang PIPO: dir lidu duoc dua vao cung mét luc va lay ra cling
mot lac
Hinh 3-12 C6 mot so dang két noi thanh ghi dich

3.3.3T6 chitc bd nho
B6 nhé thuong dugc t6 chic tir nhiéu vi mach (chip) nhé ghép lai dé c6 do
rong bus dia chi va dir lidu can thiét. Cac chip nhd co day du chirc ning ctia mot bo
nhé bao gdm:
- Ma trin nhé: gdm cac 6 nhé, mdi 6 nhé twong tng vi mot bit nhé.

- Mach giai ma dia chi cho bd nhé.

66



Bai giing Kién triic may tinh

- Mach logic cho phép doc.

- Mach logic cho phép ghi.

- Cac mach dém vao, ra.

Céch t6 chirc don gian nhét 1 td chirc theo word. Mot ma tran nhé c6 d6 dai
ctia cot bang sb lugng word (W )va do dai hang bang sb luong bit ( B) cua mdt
word. Phuong phap nay co thoi gian truy xuat ngan nhung doi hoi bo giai ma 16n

khi tong s6 word lon.

40— Row
4,0— Dec-
L oder
4,0—

Read/Write

Data Column
In/Out Select

One Stored Bit

i)
i)
)
)
L
]

I
5B B
==t

i i
i) i
L) )
i it
e e
i iH
i N

Y P s e

Two bits wide:
— One bt for data and

A c -
_41 O—|  Coloma Decoder (MUX/DEMUX) one bit for select.

4,0
5 T—’O Data

LR

h

Hinh 3-13 So' dd mé ta ciu tric mét vi mach nhé

a. To chirc chip nhé
Trong mét chip bao gom:
- Céc duong dia chi: A0 + An — 1, nhu vay chip nhé ¢6 2" ngén nho.
- Céc duong dir licu: DO +~ Dm — 1, nho vay d¢ dai ngan nhd 1a m bit.
- Dung lugng chip nhé: 2n x m bit
- Céac duodng diéu khién:

o Tin hiéu chon chip: CS (Chip Select)

o Tin hi¢u diéu khién doc: RD / OE

o Tin hiéu diéu khién ghi: WR / WE
b. Thiét ké Module nhé ban din
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- Dit van dé: Cho chip nhé 2" x m bit. Yéu cau str dung chip nhé trén thiét
ké module nhé dung luong 1a bdi kich thude chip nhé trén.
- Giai quyét van dé: C6 hai cach
o Thiét ké dé tang d6 dai ngan nhd, sé ngin nhé khong thay doi.
o Thiét ké dé tang s6 luong ngin nhd, d6 dai ngan nhé khong thay doi.
o Thiét ké dé tang ca do dai tir nhd va sd ngan nhd.
- Thiét ké ting do dai ngin nhé
o Gia thiét: Cho céac chip nhé c6 dung luong 2" x m bit. (n 13 s6 duong
dia chi, m 1a sd bit trong mot 6 nho)
o Yéu cau: Thiét ké module nhé co kich thudce: 2" x (k.m) bit
Giai quyét:
Dé thiét ké duoc yéu ciu ta xac dinh hai thong s n (s6 dudng dia chi)va k(sd
chip nhé can dé ghép vao module thiét ké.
Vi du:
Cho céc chip nhé SDRAM dung luong 4K x 4 bit. Hay thiét ké module nhé
c6 kich thude 4K x 8 bit
Giai:
Dung luong chip nhé 4K x 4 bit = 2K x 4 bit, => s6 duong dia chi n = 12,
s6 duong dir liéu m=4.
Nhan thiy véi yéu cau cua dé bai thi sb duong dia chi 1a 12 dudng khong ddi
(s6 ngan nhd khong thay doi), sé duong dir liéu 1a 8 (tirc kihces thude mot 6 nhd
dang tir 4 bit ting 1én thanh 8bit), vay sb chip sir dung dé thiét ké 1a 2(k=2).

Mach thiét ké:
.
* Chip nhé *»  Chip nhé
212y 4 hit 212y 4 bit
D,...D,
» L D....D,
—»(Jcs — »(es
WE OFE WE OF
- ® ‘f
¥,
WE f
OF

- Thiét ké ting s6 lrong ngin nhé

o Gia thiét: Cho cac chip nhé c6 dung luong 2" x m bit.
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o Yéu cu: Thiét ké module nhé c6 kich thude: 2.2 x m bit
Giai quyét:

Dé thiét ké duoc ta xac dinh hai thong sb n+k (sb dudng dia chi méi dé ma
hoa du s 6 nhé can thiét ké) va 2% (sb chip nhé can dé ghép vao module thiét ké).
Vidu :

Cho céc chip nhé SDRAM dung luong 4K x 8 bit. Hay thiét ké module nhé
c6 kich thude 8K x 8 bit.

Giai:

Nhén thiy rang d& yéu cau ting sb luong 6 nhd 1én 2 1an tic tir 4K 1én 8K,
con kich thudc mot 6 nhd van la 8 bit.

Dung luong 4K x 8bit = 2'%k x 8 bit, => s duong dia chi la n =12 va sb
duong dir liéu m=8.

Yéu ciu méi 1a 8K x 8bit = 2°K x 8bit = 2 x 2'°K x 8bit = 2 chip nh¢
4Kx8bit.

Mach thiét ké:

Ao Chip nhe
2'%x 8 bit

L4

A S cs
“—4 b | WE OF
B giai mi ‘[ N

= 1->2
cs 7S T
4.0
G yp Chip nhé
»| 29x 8 bit
G|l4]| 5|5
0 0 0 1 =
»()CS
0 1 1 0 WE OE
S L e W
WE OE

- Ting ca so lwong va d§ dai ngin nhé
o Gia thiét: Cho chip nhé 2n x m bit
o Yéu cau: Thiét ké module nhé co kich thudc: 2p+n x (q.m) bit
o Giai quyét: Can ghép ndi q.2p chip thanh 2p b, mdi bd q chip va phai

IV. Bai tap ciing ¢6 Kién thirc:
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3.1 Cho mach cong trir nhu hinh sau, véi cac gia tri dau vao M =0, A = 0111, B =
0101

B3 B2 | Bl | B0 |

FA |§é| FA |§£| FA |§i| FA {‘CO—
oo b

Hay xac dinh céc gia tri dau ra SO, S1, S2, S3 va C4

3.2 C6 bao nhiéu khéi kich thude 16 word trong mot bd nhé c6 khong gian nhé 1a
256MB? Hiy thé hién t6 chuc logic ddy du ciia b nhd bao gdm hai phan: phan xac

dinh vi tri cta khéi va dia chi cia Word trong khdi
3.3 Dé thiét ké mot bd nhd o dung luong 2KB, can:
a. Su dung bao nhiéu chip nhd RAM c6 dung lugng 1a 128bytex8bit.
b. Tinh s6 bus dia chi can thiét truy cap dén bo nhd 2KB va sb duong
dung chung cho céac chip.
c. B giai can bao nhiéu duong vao/ra?
Cho trudc: st dung 8 duong dir licu
3.4 * V& mo hinh két n6i bd nhé véi CPU, biét rﬁng hé théng bo nhd gém co 2KB

cac chip nhd RAM c6 dung lugng 256x8 bit va 4KB cac chip nhd ROM c6 dung
luong 1a 1024x8 bit. (8 duong dir li¢u)

3.5% Cho 4 chip nhd RAM co kich thude 128x8 bit va 2 chip nhd ROM c6 kich
thude 512x8 bit. Hiy cho biét tir cac chip nhé trén c6 thé xay dung dugc mot hé
théng bo nhd cd dung luong bing bao nhiéu. V& so do két nbi gitta CPU va hé
théng bd nhé véi kich thudce cua dudng dit 1iéu bang 8bit.

3.6 * V& mo hinh két ndi b nhé véi CPU, biét ring hé thong bd nhé gom co 16KB
cac chip nhd RAM c6 dung lugng 256x8 bit va 4KB cac chip nhd ROM c6 dung
luong 1a 128x8 bit. (8 duong dir lidu)
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CHUONG 4 MUC VI CHUONG TRINH

I. Muc dich
e Giup sinh vién nim duogc cac vAn dé co ban vé mirc vi chuong trinh
e Gilp sinh vién ndm duoc cac van dé vé duong dir liéu
II. Yéu ciu
e Hiéu ly thuyét
e Biét cach thiét ké mot CPU trén phan mém mo phong
III. N§i dung: Noi dung chuong nay dugc trinh bay trén 6 tiét Iy thuyét va 2 tiét
thuc hanh
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4.1 Chirc nang va hoat dong cua b xur ly
Trong hé thdng may tinh, Pon vi xtt 1y trung tim (CPU — Central Proccesing
Unit)dong vai trd quan trong vi day 1a don vi diéu khién va xir Iy dir liéu. CPU hoat
dong theo chuong trinh nam trong bd nhd chinh.
CAu trac co ban ciia CPU gdm 4 thanh phan chinh:
- Don vi diéu khién
- Don vi xit 1y toan hoc va logic
- Thanh ghi
- Hé théng BUS
4.1.1 Pon vi diéu khién (Control Unit - CU)
Diéu khién hoat dong cta mdy tinh theo chuong trinh dd dinh sin. Qui trinh
hoat dong dién ra nhu sau
- Diéu khién viéc nhan 1énh tiép theo tir bo nhé, dua vao thanh ghi 1énh.
- Tiang noi dung cua PC dé tro sang 1énh tiép theo
- Giai mi 1énh nam trong thanh ghi 1€nh dé xac dinh thao tac ma 1énh
yéu cau
- Phat ra c4c tin hi¢u diéu khién thuc hién 1énh d6
- Nhan tin hiéu yéu cau tir bén ngoai, xir 1y cac tin hiéu do.
M5 hinh két ndi cia CU

Thanh ghi I1énh
I I Céc t/h diéu khién
bén trong BXL

Cac t/h didu khién

—_—> K « N > Tidu |
Khoi diéu — {& bus hé théng
> 4
khién
Cac t/h diéu khién
dén bus hé théng

Nhip ——| >

Bus hé thdng

Cac co

Hinh 4-1 MS& hinh két néi CU
Cac tin hi€éu dén khoi diéu khién
- Clock: tin hiéu xung nhip tir mach tao dao dong.
- Mai Iénh tir thanh ghi 1énh dua dén CU giai ma

72



Bai giing Kién triic may tinh

- Céc trang thai co dwa dén cho biét trang thai cua CPU ciing nhu trang
thai thuc hién cac phép toan trong ALU.

- Céc tin hi¢u diéu khién tir BUS diéu khién.

- Céc tin hiéu diéu khién bén trong CPU: diéu khién thanh ghi, ALU.

- Céc tin hiéu didu khién bén ngoai CPU d6 1a Bo nhé hay cong vao ra

4.1.2 Don vi xur Iy todn hoc va logic ( Arithmetic and logical Unit - ALU)
Thuc hién phép toan sb hoc va cac phép toan logic trén cac dir lidu cu thé.
Do 1a cac phép toan:

- S hoc: cdng, trir, nhan, chia, tang, gidm, dao,..
- Ifogi,c: AND, OR,XOR, NOT, dich bit,...
M0 hinh két noi cia ALU

DL vao ttr cac thanh ghi
! =1 AW
Dir liéu ra cac
| > thanh ghi

T/h diéu khién tir KDK II

Thanh ghi c&

Hinh 4-2 M5 hinh két n6éi ALU

4.1.3 Thanh ghi
Churc nang
» Thuyc chét 1a vung nhé dugc CPU nhan biét qua tén thanh ghi va co6 tde do
truy xudt cyc nhanh.
* Chua thong tin tam thot phuc vu cho hoat dong ¢ thoi diém hién tai cia CPU
= S6 luong thanh ghi tuy thudc vao bd vi xir Iy cu thé -> tang hiéu ning CPU
» Thanh ghi chia 2 loai: Loai 1ap trinh dugc va loai khong 1ap trinh dugc
Dudi déy 1a tap cac thanh ghi da ning & cac thé hé vi xtr 1y tir 8bit — 64bit:
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Zero-extended for : Low

Register ;

cncoding 32-bit operands : : o Bbit  16-bit 32-bit  64-bit
0 AHT AL AX EAX RAX
3 BH+ BL BX EBX REX
1 CHY CL CX ECX RCX
2 DH~ DL DX EDX RDX
4] SIL%E 5I ESl RSI
T DIL: DI EDI R
5 BPL: BP EBP RBP
4 SPL: 5P ESF RSP
g REB E8W  RED RE
9 RoB R9W  RSD R9
10 E10B | R10OW RIOD RI10
11 R11E | R11W RIID RIl1l
12 R12B | R12W RI2D RI12
13 RI1ZE | K13W RI3D R13
14 R14E | R14W RI4D Rl4
15 R15B | R15W RI15D RI5

63 32 3 6 15 & 7 0
+ Not legal with REX prefix i Requires REX prefix

+¢ Phan loai thanh ghi theo chirc nang

(@)

(@)

Thanh ghi dia chi: Thanh ghi duoc st dung dé quan 1y dia chi cia
ngin nhd hay cong vao ra.

Thanh ghi dit liéu: Thanh ghi dung dé luu trit dit liéu tam thoi

Thanh ghi da ning: Thanh ghi c6 thé chira dir liéu hodc dia chi déu
duoc.

Thanh ghi diéu khién/trang thai: Thanh ghi chta thong tin vé trang
thai CPU.

Thanh ghi 1€nh: thanh ghi chira I¢nh dang dugc thuc hién

4.1.4 Hé thong BUS
a. Binh nghia

Bus 1a dudng truyén dir liéu dién giita cac thiét bi khac nhau trong mot hé théng

may tinh

Bus c6 thé 1a mot hodc hai chiéu. Bus hai chiéu c6 thé truyén dir lidu di theo ca

hai chiéu, nhung khong dong thoi.

- Bus mdt chiéu thuong dugc st dung dé nbi hai thanh ghi, trong d6 mot thanh

ghi luén luén 1a ngudn con thanh ghi kia lu6n luén 1a dich.
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Bus hai chiéu hay dugc sir dung khi mot thanh ghi bat ky trong tap hop cac
thanh ghi c6 thé 1a ngudn va mot thanh ghi bat ky khac 1a dich.

Bus 3 trang thai:

La bus ma céac thiét bi ndi voi n6 c6 kha ning ndi va tach chinh né ra khoi
bus vé mat dién.

Thoi gian ndi/tach: ns

Tén goi 3 trang thai: mdi duong day c6 thé co gia tri 0 hay 1 hodc 1a bi tach
ra.

Thudng duge st dung khi cin ndi nhiu thiét bj vao bus, mdi thiét bj nay déu

c6 thé d6 théng tin 1én bus.

b. Phan loai BUS:
Nguoi ta thudong phan loai bus theo 3 cach sau:
Theo td chirc phan cing:

Camac Vit ly hat nhan.

EISA Mot s hé thdng c6 chip 80386
IBM PC, PC/AT  May IBM PC, IBM/PC/AT
Massbus May PDP-11 va VAX
Microchannel May PS/2

Multibus I~ Mot sb hé théng c6 8086

Multibus II M6t s6 hé thdng c6 chip 80386

Versabus Mot s6 hé thong c6 chip vi xir 1y ctia Motorola
VME Mot s6 hé thong c6 chip vi xir Iy ho 68x0 ciia Motorola

Theo giao thirc truyén thong:

Bus dong bo:
Moi hoat dong bus xay ra trong mét sb nguyén lan chu ky dong ho - chu ky

bus. Trén Hinh 13 gian d6 thoi gian cua mot bus déng bd véi tan sé dong hd 1a 4
MHz (T=250ns)
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" Fead cycl= »

Memory Address to be read

Viéc doc 1 byte tir bd nhd chiém 3 chu ky bus (T1, T2 va T3).

Vi tit ca cac tin hiéu dién thay d6i mirc khong phai 1a trc thoi, nén trén hinh
ve€ ¢ cac suon xung (gid st cac suon xung kéo dai 10ns).

Wait state: Néu bo nhd khong c6 kha ning dap ing du nhanh, n6 can phat
tin hiéu doi chd (wait state) trudc suon xudng cua T2, yéu cau dua thém vao mot sb
chu ky bus; khi bo nhé da dua ra tin hi€u on dinh, no sé& dao tin hiéu WAIT.

Block Transfer: Khi mot thao tic doc khéi bat dau, master bdo cho slave
biét c6 bao nhiéu byte can duogc truyén di, thi du truyén di con s6 nay trong chu ky
T1, sau d6 dang 1& truyén di mot byte, slave dua ra trong mdi chu ky mét byte cho
t1 khi dt sé byte duge thong bao.

Bus skew: Co thé rat ngin chu ky dé 1am cho bus truyén dit liéu nhanh hon.
Trong thi du trén mdi byte duoc truyén di trong 750ns, vy bus c6 dai thong 1a 1.33
Mbytes/sec. Néu ddng hd c6 tin sé6 8MHz, thdi gian mot chu ky chi con mot nira,
giai thong s& 13 2.67MBytes/sec.Tuy vy viéc giam chu ky bus dan dén cac kho
khan vé mat ky thuét, dan dén mot hiéu ung goi la bus skew (skew: nghiéng, xién,
ghénh). Diéu quan trong 14 thoi gian chu ky phai dai hon so v&i skew dé tranh viéc
nhing khoang thoi gian dugc s hoa lai trd thanh céc dai lwong bién thién lién tuc.

- Bus khong dong bo:

Bén Master can lan lugt phat ra: Address, m, R_D,m (Master
SY Nchronization)

Bén Slave: Pua dir li€u ra, Phat tin hi¢u SST\I(Slave SYNchronization) tich
cuc.
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Bén Master: Chét dir liéu lai, Pao MSYN thanh khong tich cuc
Bén Slave: Ngung dua dir li€u ra, Pao SSYN thanh khong tich cuc

Address
MREQ 1\

Do
MSYN —,

DATA |

RENSY \_A<_LP/_

Full handshake: D¢ 1a tap cac tin hiéu phdi hop voi nhau, chu yéu gom c6 4

Blim chi nhersé doc

Data

tin hiéu (4 su kién):
MSYN duoc dat tich cuc
Mduqyc dat tich cuc dé dap lai tin hiéu MSYN tich cuc
MSYN duoc dit tich cuc dé dap lai tin hiéu SSYN tich cuc
SSYNduoc dao thanh khong tich cuc dé dap lai tin hiéu MSYN déo
thanh khong tich cuc
Nhan xét: Full handshake 1a doc 1ap thoi gian, mdi su kién dugc gay ra boi
mot su kién trude dé chir khong phai bdi mot xung déng hd. Néu mét cap master-
slave nao d6 hoat dong cham thi cip ké tiép khong hé bi anh hudéng. Tuy wu diém
ctia bus khong dong bo rat rd rang, nhung trong thuc té phan 16n cac bus dang dugc
st dung lai 1a loai déng bo. Ly do cén ban la cac hé théng su dung bus déng bo dé
thiét k& hon. MPU chi can chuyén cac mirc tin hiéu can thiét sang trang thai tich cuc
1a cac chip nh¢ dép lai ngay, khong can tin hiéu phan hoi. Chi can cac chip duoc
chon phu hop thi moi hoat déng déu tréi tray, khong can phai “bit tay” (handshake).

Theo loai tin hiéu truyén trén bus:

Bus dia chi (Address bus): Puong din cac thong tin vé tin hiéu dia chi. Pia
chi: gdm vi tri bo nhé va thiét bi

Bus dit liéu (Data bus): Duong dan cac thong tin dir liéu.Dir liéu: gdm noi
dung bd nhé va sd liéu thiét bi

Bus diéu khién (Control bus): Puong dan cac thong tin tin hiéu diéu khién
(xac dinh céc thao tac).

c. Tan so bus
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C6 2 kiéu hoat dong: Bus dong bd va Bus bat dong bd
Mgy tinh hoat dong theo bus déng bd, lam viéc theo nhip
Trén mainboard c6 1 bd dao dong tao cac xung nhip tuan hoan cho may tinh
(xung dong ho)
Tan s6 nhip do theo don vi Hz
Hz = s6 nhip /s
Khz = 1000Hz
Mhz = 1000 Khz
Ghz = 1000 Mhz
Tan sd bus cuc bo, bus hé théng, CPU, bus m¢ rong, bd nhé.

4.2 Cach thirc hoat dong ciia CPU
Khi kich dup vao mot biéu tuong nao d6 dé chay chuong trinh thi nhiing gi
s€ xay ra la:
1. Chuong trinh d3 luu bén trong 6 dia cimg s& dugc dua vao bo nhé RAM. O
day chuong trinh chinh 1a mét loat cac chi 1énh ddi véi CPU.
2. CPU sir dung mach phan ctmg dugc goi 1a memory controller dé tai dit liéu
chuong trinh ttr b nhd RAM.
3. Luc doé dir liéu bén trong CPU s€ dugc xtr 1y.
4. Nhitng gi din ra tiép theo s& phu thudc vao chuong trinh vira duoc nap.
CPU c6 thé tiép tuc tai va thuc thi chuong trinh hoéac co thé thuc hién mot
cong viéc nao do véi dir liéu da duoc xtr 1y, nhu viée hién thi két qua thuc

hién nao d6 1én man hinh.

Chipset
(North Bridge) CPU

O cirng B6 nhé RAM

Hinh 4-3 Dir liéu dwge luu dwa vao CPU
Trude ddy, CPU diéu khién sy truyén tai dit liéu giita 6 dia cimg va bo nhé
RAM. Vi 6 dia cimg thuong c6 tde do truy cap thip hon so véi b nhé RAM nén n6
lam cham chung cho ca hé théng, chinh vi vay CPU sé rat ban cho t&i khi dit liéu da
dugc truyén tai tir 6 dia cimg vao b nhé RAM. Phuong phép nay duoc goi 1a PIO,
Processor 1/0 (hay Programmed 1/0). Ngay nay, su truyén tai dit liéu giita 6 dia
cimg va bd nhé RAM dugc thuc hién ma khéng str dung dén CPU, nhu vy no s&
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1am cho hé théng hoat dong nhanh hon. Phuong phap nay duoc goi 1a bus mastering
hay DMA (Direct Memory Access). Dé don gian héa hon cho hinh v&, bai giang
khoéng dua vao chip cau ndi (duoc goi 1a north bridge chip) giira 6 dia clng va bd
nhé RAM trén hinh 4-3, tuy nhién 14 c6 mét chip d6 tai vi tri ndi nay.
Nhin chung, tt ca cic hoat dong trong mdy tinh déu trai qua 4 chu ky chinh
do la: Léy 1énh, Giai ma 1énh, Nhan dir li¢u, X 1y dit ligu
LAy Iénh (Fetch Instructions - FI)
- Dija chi cta lénh can thuc hién nim trong bo dém chuong trinh (PC -
Program Counter), dugc dua qua bd dém dia chi, qua bus dia chi dé
tim ra ngan nhé chira 1énh.
- Tiép theo, BXL phat ra tin hi¢u doc ngan nhd vira tim dugc
- Noi dung cua ngin nhd duge chuyén qua bus dit liéu va dwa dén thanh
ghi Iénh (Instruction Reg.)
Giai ma Iénh (Instructions Decode — ID)
- Lénh tir thanh ghi Iénh duoc dua dén khéi diéu khién
- Tai déy, 1énh duogc giai ma dé xac dinh thao tac ma 1énh yéu cau
- Khi d6, khdi diéu khién s& phét ra tin hi¢u diéu khién twong Ung véi
1&énh do.
Nhan dir liéu (Fetch Data — FD)
- BXL phat ra dia chi cua ngin nhd/cong vao ra chira dit liéu can nhan
- BXL phat ra tin hiéu diéu khién doc ngin nhd/cong vao ra trong tng
- Dit liéu duoc chuyén qua bus dit liéu dwa vao tip thanh ghi bén trong
Xir ly dir li€u ( Process Data — PD)
- Dt liéu duoc chuyén tir cac thanh ghi vaio ALU
- ALU s8& thyc hién cac phép toan dudi sy diéu khién cua khéi diéu
khién
- Két qua phép toan dugc cat tam thodi vao thanh ghi dir liéu
4.3 Vi kién tric
4.3.1 DPuong dir liéu
Puong dir liéu 1a mot phﬁn cua CPU, c6 chuc nang doc c?ic todn hang tir cac
thanh ghi, thuc hién cac phép tinh trén todn hang do va luu trir két qué vao trong céc
thanh ghi.
Céac thanh phan trong dwong dir liéu gom co:
- 16 thanh ghi 16 bit giong nhau tao nén mdt bd nhé tam chi truy cap

dugc & muc vi chuong trinh.
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Thanh ghi dua ndi dung ra: bus A, bus B hodc dong thoi ca 2 bus.
Nap vao thanh ghi: tir bus C.
ALU (16 bit) c6 thé thuc hién 4 chuc nang: A+B, A AND B, A, NOT
A
FO va F1 dinh chtrc nang s& dugc ALU thuc hién.
ALU sinh ra hai bit trang thai dua trén két qua ra hién thoi ctia n6:
o N c6 gia tri 1 khi két qua ra 1a 4m
o Z c6 giatri 1 khi két qua ra bang 0 (Z&-r0).
Shifter c6 thé dich: trai, phai, khong dich. C6 thé thuc hién dich tréi
hai bit mot gia tri ghi trong thanh ghi R, bang cach tinh R+R trong
ALU, sau d6 dich két qua (tong) mot bit nita sang trai bang thanh ghi
dich.
A latch va B latch: dugc nap tir bus A va bus B dé cho phép c6 thé
thay d6i ndi dung céac thanh ghi d3 nap gia tri vao ALU.
Céc tin hiéu LO va L1 diéu khién viéc nap gia tri trén bus A va bus B
vao céc thanh ghi chét.
MAR: thanh ghi dia chi 6 nhé can thao tac
o C6 thé duoc nap tir thanh ghi chét B song song véi mot thao
tac cua ALU.
o MO diéu khién viéc nap cia MAR.
MBR: thanh ghi dém (dir li€u) doc/ghi bd nhé.
o Puoc nap gia tri tir ddu ra cua thanh ghi dich, gia tri ndy ciing
c6 thé dong thoi duge chira vao mot trong cac thanh ghi cta b
nhé tam.
o M1 diéu khién viéc nap cia MBR tu d4u ra cta thanh ghi dich
o M2 va M3 diéu khién viéc doc va ghi b nhd.
AMUX: b don kénh dé chon dit 1iéu dua vao ALU tir A latch hay tir
MBR
o A0 diéu khién AMUX.

Céc tin hi€u diéu khién duong dir li¢u gobm c6 9 nhom:

16 tin hiéu dé diéu khién viéc nap cho bus A tir bd nhé tam (co 16
thanh ghi).

16 tin hiéu dé diéu khién viéc nap cho bus B tir bd nhg tam.

16 tin hiéu dé diéu khién viéc nap cho by nhé tam tir bus C.

2 tin hiéu dé diéu khién 2 thanh ghi chét A va B.

2 tin hiéu dé diéu khién chirc ning ALU.

2 tin hiéu dé diéu khién bo dich.

4 tin hiéu dé diéu khién MAR va MBR.

2 tin hiéu dé chi 13 thao tac d6i voi bd nh (R/W).

1 tin hiéu dé diéu khién Amux.
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Hinh 4-4 Céu tric duwong dir li¢u

4.3.2 Vichi thi
Dé diéu khién duong dir liéu c6 thé thong qua 61 tin hiéu ké trén, cac tin hiéu
nay co thé duoc thiét ké trong mot thanh ghi diéu khién cé kich thude bang 61
bit. Mbi bit ding cho mét tin hiéu diéu khién: bit bing 1 c6 nghia 14 tin hiéu dugc
dat tich cuc, con béng 0 nghia Ia khong tich cuc.

Mot chu ky cta duong dir liéu bao gdm cac chu ky:
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Mot chu ky bao gdm viéc mé cong cho cac gia tri trong bd nhé tam di
vao bus A va bus B, chét chung lai trong hai thanh ghi chdt bus A
latch va B latch

Cho céc gié tri tir cac thanh ghi chét chay qua ALU va shifter

Cuoi cung la viéc chira cac két ql}é vao trong by nhéd tam hodc vao
MBR. N’goa‘i ra MAR cling c6 thé dugc nap, sau d6 mdt chu ky bo
nh¢ s€ bat dau.

Co thé gidm so bit can thiét dé diéu khién duong dir liéu néu chap nhan bod
sung thém mot s6 mach dién:

Giam sé bit diéu khién mdi bus A, B va C tir 16 xudng con 4: st dung
bd giai ma 4-to-16.Chap nhéan chi nap dit liéu trén bus C vao 1 trong
16 thanh ghi.
Bo 2 bit diéu khién A latch va B latch: vi luén can chung tich cuc &
cac thoi diém xac dinh nén c6 thé dung luén tin hiéu dong hd.
Néu bo nhé da dung tin hiéu RD va WR thi ¢6 thé dung chiing thay
thé cho M2 va M3
Tuy nhién nén bd sung 1 tin hiéu 1a ENC: cho / khong cho phép chua
gia tri trén bus C vao bd nhé tam.

o ENC=I1: C¢ cét gia trj trén bus C

o ENC=0: Khéng cét

Khuon dang cta vi chi thi: bao gdm 13 trudng, tén va y nghia cua cac trudng
duoc liét ké trong hinh 4-5
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Bits | 1 2 2 2 1111 1 4 4 4 8

Al C A M| M E

M| O I. sH |B|A|E I E A ADDE

Tl W I E|E | D Z

x| D

AWK COND ALT SH MEERMAR ED
JWER,ENC
0=4 latch | 0=MNo jump 0= A4+E 0=Mo shift 0=MHNao
1=MEE 1= Tump if N=1 1=4 ANDE | 1=Shiftright 1 bit | 1= Yes
2= Iump 1f Z=1 2=A Z=shift left 1 bat
3=Jump always  |3= 4 3=(not used)
AMUX | Bidu khidn 15i vio bén tréi clia ALY 0= A latch, 1 = MBR
ALT Chitrcning AL 0=A4+B, 1=AANDB 2=4A 3= 4
SH Chirc néng thanh ghi dich: 0 =no shift, 1 =right, 2 =left
MBER Nap cho MBE tiy thanh ghi dich: 0 =khdng nap, 1 =nap
MAR Nap cho MAF tiy thanh ghi chét B: 0 = khdng nap, 1 =nap
ED Yéu cdudoc bd nhé: O=khéng doc, 1=nap cho MBR tir bd nhd
WER Y&u cidu ghi bd nhé: 0= khdng ghi, 1 = ghi MBR vio bd nhé
ENC Bidu khién vidc chiva vao bd nhé tam: 0=khdng chira, 1=chira
: Chon thanh ghi dé& chira vao (nfu ENC =13 0=PC, 1 = AC, v.v.

B Chon nguSn chobusB: 0=PC, 1=AC, v.v

Zhon nguc’:_‘:-n chobus A: 0=PC, 1 = AC, vv

Dién gidi mét vi chi thi didu khidn dueng dir 1idu

Hinh 4-5 Dién giai mdt vi chi thi diéu khién dwong dir li¢u

4.3.3 Dinh thoi cho vi chi thi

Céc trudng trong vi chi thi khong nhat thiét, hodc khong dugc diéu khién

déng thoi, nén can phai thyc hién dinh thoi (timing) cho vi chi thi. Pinh thoi 1a

viéc dinh trinh ty x4y ra cac sy kién trong qua trinh thyc hién mot vi chi thi.

Mot chu ky ALU co s6 bao gdm viéc:
1. Nap vi chi thi tiép theo s€ duoc thi hanh vao MIR .
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2. M0 cong cac thanh ghi tam di vao bus A va bus B va giit chiing trong
A latch va B latch.
3. Khi cac gia tri dua vao ALU on dinh, danh thoi gian cho ALU va
shifter dé ching sinh ra gia tri ra 6n dinh; nap MAR néu can thiét.
4. Khi gia tri ra cua shifter on dinh, chta gia tri trén bus C vao by nhd
tam va nap cho MBR néu viéc nay ciing dugc yéu cau.
bé dat dugc viée dinh ding trinh tu céc su kién, ching ta sit dung mot d@)ng
hd 4 pha (c6 4 chu ky con), nhu trén hinh v& 4-06. Trén hinh 1 so d6 khdi mo ta
chi tiét vé vi cdu tric bao gdm 2 phan la duong dit liéu va phan diéu khién.
Trong phan diéu khién, don vi quan trong nhit chinh 13 bd diéu khién (control
store), day 1a noi chira vi 1énh c6 dung luong 1a 256x32. Bo nhé diéu khién can
1 thanh ghi dé tré dén vi 1énh tiép theo s& duoc thuc thi d6 1a bd dém vi chuong
trinh (MPC — MicroProgram Counter).

16, C pa—
- decoder [+

o

Hinh 4-6 So d6 khoi Vi kién tric
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Viéc dinh thoi cho vi chi thi dugce thyc hién trong 4 chu ky con. Ta théy bo
diéu khién lién tuc sao chép vi 1énh dugc dia chi hod boi MPC vao thanh ghi
MIR. Trong 3 chu ky con con lai MIR khéng bi anh huéng va khong co gi xay
ra d6i v6i MPC. Chu ky tiép theo, MIR 6n dinh va cac trudng khac bit dau diéu
khién duong dir liéu. Hai bo giai md A va B bét dau thyuc hién giai md ché viée
chon céc thanh ghi dé xuat ndi dung 1én Bus A va B. Mach tao xung clock ciing
tac dong 1én A latch va B latch chdt dir liéu & dau vao va dua dit liéu ra. Bo dém
vi chuong trinh tang gia tri 1én 1 (MPC=MPC+1) dé chuén bi cho viéc nap vi
1énh ké tiép. Tai chu ky con thir ba, ALU va shifter duoc cung cép thoi gian dé
tao cac két qua co gia tri. Trudong Amux cua vi 1énh xac dinh ngd vao bén trai
ciia ALU, con ngd vao bén phai luén dugc 1dy tir mach chét B. Trong khi ALU
va shifter dang tinh toan thi MAR duogc nap tir bus B néu truong MAR 14 1. Chu
ky con tht 4, tuy thudc vao hai truong ENC va MBR, két qua dau ra cia ALU
s€ dugc dua vao mdt trong hai vi tri 1a thanh ghi MBR hay bo nhé nhap. Mach
giai mi C c6 ngd vao ndi véi ENC, duong xung clock 4 ca truong C cia vi 1énh.
Mach nay tao ra 16 tin hiéu diéu khién. O bén trong mach nay thuc hién viéc
gidi mi 4-to-16 véi 4 ngd vao tir truong C rdoi AND mdi ngd ra véi tin hiéu 1a
két qua cta viec AND duong chu ky con 4 véi ENC. Trong chu ky con thu 4,
thanh ghi MBR ciing duoc nap néu truong MBR=1.

4.3.4 Dinh trinh tu cho cac vi chi thi

D6 1a viée chon vi chi thi tiép theo: tun ty hay nhay (Jump). Trong mdi vi
1énh s& c6 hai trudng: ADDR 1a dia chi cta vi 1énh tiép theo va COND quyét
dinh vi 1énh ké tiép dugc tim nap tir MPC+1 hay tir ADDR. Moi vi 1énh déu c6
kha niang chira mot 1énh nhay c6 diéu kién. Quyét dinh ndy c6 dugce do 1énh
nhay c6 diéu kién dugc dung rit phd bién trong cac vi chuong trinh va cho phép
moi vi 1énh c6 thé c6 2 vi 1énh ké tiép nham cho chwong trinh chay nhanh hon
so v6i viée thiét lap mot diéu kién nao dé trong vi 1énh va sau do kiém tra diéu
kién nay trong vi Iénh ké tiép.

Viéc chon vi 1énh ké tiép dugc dua ra boi khbi Logic trinh ty vi 1énh - Micro
sequencing logic trong chu ky con thr tu biang cich dung céc tin hiéu N va Z
ciia ALU. Pau ra cia khéi ndy s& diéu khién mach chon kénh M(Mmux) dé dua
MPC+1 hoac ADDR t6i. Co 4 cach lua chon vi chi thi tiép theo, chi ra béng
truong COND nhu sau:

0 = Khong nhay
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1 = Nhay téi ADDR néu N =1
2 = Nhay téi ADDR néu Z =1
3 = Nhay t6i ADDR vé diéu kién
IV. Bai tap ciling c6 kién thirc
4.1 Bo x1r Iy trung tAm ctia may tinh bao gdm céc thanh phan nao? Chirc ning cia
mdi thanh phan d6?
4.2 Trong bd VXL 8086 c6 bao nhiéu nhém thanh ghi chinh? Hay cho biét chuc
nang cua cac nhoém thanh ghi d6. Gia sit bo nhd c6 dia chi logic 1a 10FFh: 0001h,
hdy tinh dia chi vat Iy twong ung véi dia chi logic do.
4.3 Trong kién trac duong dir liéu, thanh ghi MBR ¢ nhiém vu gi? Cé nhing tin
hiéu nao tac dong dén thanh ghi nay?
4.4 Trong kién truc duong dir liéu, thanh ghi MAR c6 nhiém vu gi? Cé nhimng tin
hiéu nao tac dong dén thanh ghi nay?
4.5 Cac thanh phan va nhiém vu cua duong di dir liéu?
4.6* Hay mo ta duong di dir li¢u cho cac 1€nh sau day
ADD A, 1001,
NEG A
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CHUONG 5MUC MAY THONG THUONG

I. Muc dich
e  Gilip sinh vién nim duoc vé khuén dang 1énh
e Nim dugc vé phén loai, céu tao va nguyén ly lam viéc cua bo nhé Caches
e Nim duogc vé cac loai bo nhé
I1. Yéu ciu
e Sinh vién lam bai tap, bai tap tiéng anh co thé 1am bang tiéng viét hodc tiéng anh
e Sinh vién biét phan biét cac loai bo nh¢
I11. Ni dung: Chuong 5 dugc giang day trong 6 tiét 1y thuyét va 3 tiét bai tap
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5.1 Khuén dang 1énh
Chuong trinh bao gém mot chudi cac chi thi, mdi chi thi xac dinh mot tac dong
cu thé nao d6. Mot phan trong chi thi bao gdm céc trudng nhu sau
— Ma phép toan (opcode) (truong nay ludn phai co): cho biét thao tac gi
duoc thuc hién
— Dia chi bd nhé cua toan hang hay chira mot gia tri hﬁng $6.
Khuén dang 1énh thuong c6 3 dang: 1énh khong chira toan hang, 1énh chira
mot toan hang, 1énh chira hai toan hang.
Nhiéu chi thi chtra hodc chi rd vi tri ctia dit liéu dugc chi thi sir dung. Van dé
chinh 14 viéc x4c dinh xem toan hang duoc & dau bd nhé, thanh ghi hay cac cong
vao/ra thong qua céch thuc dinh dia chi. Trong chi thi thuong c6 ba dang tham

chiéu: Lénh tham chiéu bd nhd, Lénh tham chiéu thanh ghi, Lénh vao/ra

5.1.1 Lénh tham chiéu bd nh&

15 14 12 11 0
I Opcode Address

Trong do:
— 12bit dé x4c dinh dia chi
— 3 bit xac dinh ma 1énh
— 1 bit dé xac dinh kiéu dinh dia chi
« I=0: dinh dia chi truc tiép
« I=1 dinh dia chi gian tiép

5.1.2 Lénh tham chiéu thanh ghi

15 14 12 11 0
0 111 Thao tac thanh ghi

Trong do:
— Malénh: 111
— Bit15=0

5.1.3 Lénh tham chiéu vao ra

15 14 12 11 0

1 111 Thao tac vao/ra

Trong do:
— Mailénh: 111
— Bit15=1
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Tap cac chi thi co ban dugc thi hanh cho cap may 2 va 3 (ngdn ngit st dung
1a hop ngir) dugc mo ta trong bang 5.1

XXXXXXXXXXXX la dia chj méy, 12 bit; ¢ cot 4 nd duoc ghi 1ax
YYYYYYYY la mdt hang s6 8 bit; & cot 4 n6 duge ghilay
M?é‘gaf;l)‘m (Mﬁzrﬁféc) Thye hién Gidi thich
0000xxxxxxxxxxxx (LODD Load direct ac:=m[X]
0001xxxxxxxxxxxx [STOD Store direct  fm[x]:=ac
0010xxxxxxxxxxxx (ADDD Add direct ac:=actm[x|
001 1xxxxxxxxxxxx (SUBD Subtract direct fac:=ac-m[x]
0100xxxxxxxxxxxx pPOS Jump positive [if ac > 0 then pc:=x
0101xxxxxxxxxxxx PZER Jump zero [if ac=0 then pc:i=x
0110xxxxxxxxxxxx NJUMP Jump [pc:=x
0111xxxxxxxxxxxx [LOCO Load constant fac:=x (0 < x <4095)
1000xxxxxxxxxxxx [LODL Load local ac:=m[sp+x]|
1001 xxxxxxxxxxxx [STOL Store local Im[x+sp]:=ac
1010xxxxxxxxxxxx JADDL Add local ac:=actm[sp+x]
101 Ixxxxxxxxxxxx [SUBL Subtract local Jac:=ac-m[sp+x]
1100xxxxxxxxxxxx WPNEG Jump negative [if ac < 0 then pc:=x
110Ixxxxxxxxxxxx (JNZE Jump nonzero |[if ac <> 0 then pc:=x

Bang 5-1 Tép chi thi cia Vi kién tric
5.2 M6 hinh phan cap by nh¢
Chung ta can xem xét bo nhd ¢ 2 goc do 1a logic (hoat dong) va vat ly (cau tao).

Trude hét chiing ta can biét bo nhd 1a gi, ching nam ¢ dau trong hé thong va hoat
dong nhu thé nao. Sau do chung ta s€ xem xét mdt s6 loai bo nhé va téc dd, hinh
dang va cac modul nh¢ ma ta c6 thé cai dat.

Bo nhd 14 khong gian 1am viée ctia bo vi xir 1y. Do 1a noi cat giit tam thoi cac
chuong trinh va dir liéu dang dugc thao tac véi bo vi xtr 1y. Luu trit bd nhé 1a duoc
xem tam thoi vi dit lidu chi ton tai trong thoi gian may dang hoat dong va khong bi

khéi dong lai. Trude khi khai dong lai hay tit mdy, dir liéu da thay doi can duoc ghi
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vao cac thiét bi luu trir 1au dai (thuong 1a 6 dia cimg) dé sau nay c6 thé nap lai vao
bd nho.

Chung ta hay goi bd nhé 1a RAM tic 1a Random Access Memory (b nhé
truy cdp ngau nhién). B6 nhé chinh dugc goi 1d RAM vi ching ta c6 thé truy cép
mot cach ngdu nhién va nhanh chong bat ky vi tri nao trong bo nhé. Tén goi nay doi
lac 6 thé gay nham 1an vi bd nhd ROM ciing truy nhap ngiu nhién nhung khac véi
RAM la n6 khoéng thé ghi dugce. Tuong tu, bd nhé dia ciing duoc truy cdp ngau
nhién nhung rd rang d6 khong phai 1a RAM.

Qua qué trinh phat trién nhidu nim cua may tinh, khai niém RAM khong con
1a mot chir viét tat nira ma n6 chi mot khong gian nhé chinh dé bo vi xir 1y chay
duoc cac chuong trinh. N6 thudng duoc cdu tao boi cac chip co tén 1a DRAM
(Dynamic RAM — RAM dong). Mot dic diém ciia bd nhd DRAM 14 n6 luu trir dir
liéu theo dang dong, nghia 1a thong tin co thé ghi di ghi lai trén RAM bt ky lic
nao. Mot tinh chét quan trong nira cua bd nhé DRAM Ila dir liéu tdn tai cho dén khi
mat dién.

Do d6, khi néi dén bd nhd ctua may tinh, chung ta muén néi dén RAM hay
bd nh¢ vat 1y cua hé théng, 1a nhitng modul hay cac chip nhé chinh dé luu trit cac
chuong trinh va dit liéu ma bd vi xtr Iy dang hoat dong. Khong nén nham lan giira
bd nhé voi thuat ngir dung lwong luu trir (storage) duoc dung dé chi cac 6 dia tir va
bang to (mac du chung cé thé duogc sir dung nhu mdt dang RAM — B§ nhé 4o:
Virtual Memory).

RAM vira chi céc chip tao nén bd nhé cia hé théng, vira chi so dd va cach bd
tri logic cua by nhé. So dd va cach bd tri logic cho biét cach cac dia chi bo nhé
duoc sap xép tuong tng véi cac chip va ving dia chi ndo chira loai thong tin nio.

Nhiéu nguoi méi lam quen voi may tinh thudng nham 14n gitra bo nhé va dia
luu trir(storage disk) boi vi ca hai cung sit dung don vi do ludng 1a byte, Kilobyte,
Megabyte, Gigabyte hodc don vi cao hon.

Mot diém quan trong ma chung ta can ghi nhé d6 1a: mot file khi dugc nap
vao trong by nhd, nd chi la ban sao cua file d6, con thuc chét file d6 van ton tai
trong 6 dia. Vi tinh chét tam thdi cia b nhé cho nén file da bi thay ddi can duogc
ghi lai vao dia ctng trude khi tit may, vi khi tit may dit liéu trong bd nhd s& bi xoa.
B0 nh¢ luu trir cadc chuong trinh dang chay va dir liéu cta ching str dung. Céc chip
nhé ¢6 lac duoc goi 1a “luu trit khong 6n dinh” (volatile storage) boi vi khi tit may

hoac c6 su ¢o vé nguon dién, luu trir trong RAM s€ bi mat. Vi ban chat bat 6n dinh
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nhu viy cho nén nhiéu nguoi dung c6 thoi quen ghi lai thudng xuyén (mot sb

chuong trinh tng dung c6 thé ghi mot cach tu dong theo thoi gian da dinh).

Céc dac trung cua bo nhd

>

Vi tri:

e Bén trong CPU: Téap cac thanh ghi (register), cache

e B0 nhd trong: Bo nhd chinh (Main memmory — RAM, ROM)

e B0 nhd ngoai: Céc thiét bi nhé, RAID (HDD, CD-Rom, ...)

Dung luong:

e Do dai tir nhé (tinh bang bit) — Kich thudc trén mot don vi lwu trix

e S4 luong tir nhé - Dung luong bd nhé

Pon vi truyén:

e Tirnhd - Truyén tudn ty timg Word

e Khdi nhé - Truyén mot khdi gon n Word

Phuong phap truy nhap:

e Truy nhép tuan ty (bing tir) — Dé dén duoc diém n dau tir phai duyét qua
n-1 vi tri trude.

e Truy nhép truc tiép (cac loai dia) — Pau tir di chuyén truc tiép dén vi tri
can doc.

e Truy nhép ngiu nhién (bd nhd ban dan) — 6 nhé can doc sé duoc gia mi
dé lay thong tin ngay lap tirc.

e Truy nhép lién két (cache) — Truy cép thong qua ban sao cta 6 nhd can
doc

Hi¢u nang:

e Thoi gian truy nhap

e Chu ky truy xuit bo nhd

e Tbc do truyén

Kiéu bd nhd vat 1y:

e B0 nhd ban din — Luu trir bang dién

e B0 nhd tir - Luu trir dung tir tinh

¢ B0 nhd quang — Luu trit st dung cong ngh¢ Laze

Céc dac tinh vat 1y:

e Kha bién/khong kha bién

e Xoa duoc/khong xoa duoc
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Viée trao doi dit lidu gitta CPU va bg vi xtr Iy va bo nhé chinh 1a mét thao

tac quan trong, chiém da so trong cac 1énh xtr Iy dit liéu nén n6d quyét dinh hiéu suat

cua h¢ thong vi xur 1y noi chung va may tinh noi riéng. B nhd chinh va bd nhd

ngoai thuong co tbc do trao ddi dit liéu cham (chénh 1éch) hon so véi tbc do 1am

viéc cua CPU (ke cda viéc van chuyén dir liéu trong bd vi xir 1y). D€ nang cao toc do

xtr ly dir liéu chung cua toan hé thong, nguoi ta tim cach ning cao toc dd trao doi dix

lidu (ké ca 1énh) giita bo vi xtr Iy va bd nhé ngoai pham vi bd vi xtr 1y. Dua trén

nguyén 1y cuc bd vé khong gian va thoi gian ma nguoi ta xdy dung hé théng nhé 5

cap nhu sau:

Capacity Upper Level
Access Time Staging
Cost Xfer Unit 4 faster
CPU Registers .
100s Bytes Req‘{sters
1sns Instr. Operands prog./compiler
Cache \ 4 1-8 bytes
K Bytes Cache
4 ns
1-0.1 cents/bit A cache cntl
| Blocks 8-128 bytes
Main Memory
M Bytes Memory
100ns- 300ns 'y 0s
%iOS(;(O1-.00001 cents /bit ! Pages 512-4K bytes
G Bytes, 10 ms
(10,000,000 ns) Disk
.5 -6
10 - 10 cents/bit IR user/operator v
lnes Mbytes
Tape L Larger
infinite
10

Hinh 5-1 Mo hinh phéin cip b nhé

e Cip 0: Tdp cdc thanh ghi nam trong bé vi xir Iy. Thanh ghi la b nhé kiéu
SRAM nén tac dong nhanh va thong tin 6n dinh. Pay 1a thanh phan nhé ¢

tdc do trao do6i dir lidu nhanh nhét trong hé thdng vi n6 gan ALU va CU. Tuy

nhién n6 c¢6 dung lugng nho.

e Cip 1: Primary cache (cache so cip) : La by nhé cé toc d trao doi div

liéu rdt nhanh (nho hon thanh ghi), ¢6 dung luong nhé va duoc dit trong b

vi xtr 1y, nhung cling c6 thé ndm ngoai bd vi xtr 1y. Trong cac bd vi xur ly tién

tién, bd nhd cache thuong duoc tach (chia) lam 2 v6i muc dich tranh xung
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dot trong xtr 1y song song (dai dién la pipline) 1a Icache : danh cho Iénh va
Dcache : danh cho dir liéu.

e Cip 2: Secondary cache (cache thir cdp): Ciing giong nhw Primary
cache, nhwng loai niy nim ngoai bd vi xtr 1y. N6 chi c¢6 khi c¢6 Primary
cache (nguoc lai, nd chinh la Primary cache). Dung lugng cta Secondary
cache thuong 16n hon Primary cache va nhd hon by nhé.

e Cip 3: Main Memory (Bé nhé chinh): Chira chwong trinh va div liéu
dang hoat djng. Bo nhd nay duoc bo vi xir 1y danh dia chi tryc tiép va quan
ly thong qua dia chi ¢6. Mot phan cta chuong trinh dang dugc thi hanh ¢o
thé nam trong cache (Iénh va dir lidu) nham tang tbc do hoat dong cua hé¢
théng. Dung luong ctia bo nhé chinh thudng 16n hon rat nhiéu lan dung
lwong bd nhé cache. Nhu da biét, trong cac hé thdng may tinh hién dai ngay
nay thi by nhé chinh thuong 1a DRAM.

e Cip 4 : Secondary memory (B¢ nhé thir cip — bé nhé ngodi): Bo nhd nay
c6 dung luong rat 16m nhung tdc d6 trao ddi dit liéu cham. B nhé nay dé luu
trlr chuong trinh va dir liéu mot cach lau dai, cho nhiéu nguodi st dung
(ghi/doc, mét nguén dién van con thong tin). Pai dién cho cac by nhé loai
nay do chinh la cac b dia cung, mém CD ROM, CD — WOM, CD WR, bang

tu, ...
Bd nho Bi nhir trong
register || Band| | Bynhé 4 B{ nhdr
Cache L1 Cache mang
L2
P TR,
pr— Smrrhy SR

&

Tir trdi qua phdi: dung lwong ting dan, toc @p giam dan, gid
thanh tinh theo don vi byte hodc bit giam dan.
5.3B0 nh¢ dém (Cache)
5.3.1 Toéng quan va y nghia ctia cache
B6 nhd Cache 1a kiéu bd nhd tde dd cao 6 bén trong CPU dé tang tdc do

truy cap cho dit 1i€u va cac chi I¢énh dugc luu trong by nhd RAM.
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Mot may tinh s& hoan toan vo dung néu ban khong bat bo vi xtr Iy (CPU)
thuc hién mot nhiém vu nao do. Cong viéc sé duoc thuc hién thong qua mdt chuong
trinh, chwong trinh nay lai gém rat nhidu cac chi 1énh dé ra 1énh cho CPU lam viéc.

CPU lay cac chuong trinh tir bd nhé RAM. Tuy nhién c6 mot van dé véi bo
nhé RAM d6 1a khi ngudn nudi ciia né bi cét thi cac thanh phan dir liéu duge luu
trong RAM ciing s& bi mat — chinh diéu nay nén mot sd ngudi noéi rang bd nhd
RAM la mdt méi truong “dé bay hoi”. Cac chuong trinh va dir liéu nhu vay phai
duogc luu trén moi trudng khong “dé bay hoi” sau khi tit may tinh (giéng nhu cac 6
dia cimg hay cac thiét bj quang nhu dia CD va DVD).

Khi kich dup vao mét biéu tuong trong Windows dé chay mot chuong trinh
nao d6. Cac chuong trinh thong thudng dugc luu trén 6 dia cimg cua may tinh, khi
dugc goi nd s€ dugc nap vao by nhd RAM sau do tor bo nhd RAM, CPU nap
chuong trinh théng qua mdt mach c6 tén goi 1a memory controller, thanh phan nay
duoc dit bén trong chipset (north bridge chip- chip cuc bic) trén cac bd vi xir ly
Intel hodc bén trong CPU trén cac bd vi xtir ly AMD.

Van d 1a CPU khéng thé tim nap dit lidu truc tiép tir cac 6 dia ctng vi toc do
truy sudt dit liéu ctia 6 dia ctng 1a qua thap vdi no, thim chi néu néu ban c6 ca 6 dia
cing vé6i toc do truy sudt 1on nhat. Hay 14y mot sé vi du lam dan ching cho diéu
nay, 6 cimg SATA-300 — mét loai 6 dia cting co tdc d6 nhanh nhét hién dang duoc
cung cip ngady nay dén phan 16n nguoi ding — c¢6 toc do truyén tai theo Iy thuyét la
300 MB/s. Mot CPU chay véi tdc d6 2GHz véi duong dir li¢u* 64-bit s€ tmyén tai
dir liéu bén trong voi te do 16GB/s — nhu vay 1a 16n gip 50 lan.

Su khac nhau trong tdc d6 cling bat ngudn tir mot thuc té d6 1a cac 6 dia
clng con bao gdm ca hé thdng co khi, cac hé thdng co khi ndy bao gid ciing chim
hon hé théng dién tir thuan ty, cac thanh phan co khi phai chuyén dong dé dir liéu
méi c6 thé duoc doc ra (diéu nay cham hon rat nhiéu so véi viée chuyén dong cua
dién tir). Hay ndi cach khac, bo nhd RAM 1a 100% dién tir, c6 nghia 1a nd s€ nhanh
hon téc do cua 6 dia cimg va quang.

Tuy nhién day chinh la van dé, tham chi bd nhé RAM nhanh nhét cling
khong nhanh bang CPU. Néu ban str dung cac b nhd DDR2-800, chung truyén tai
dir lidu & toc do 6.400 MB/s — 12.800 MB/s néu str dung ché do hai kénh. Tham chi
con sb nay con co thé 1én dén 16GB/s trong vi du trude, vi cdc CPU hién nay con cé
thé tim nap dir liéu tr L2 memory cache & téc do 128- bit hay 256-bit, chung ta
dang noi vé 32 GB/s hoic 64 GB/s néu CPU lam viéc bén trong voi tbc d6 2GHz.
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Giai phap da tim thdy dé giam su anh hudng trong viéc sir dung bo nhd
RAM cham hon CPU Ia st dung mdt ) lugng nho cac RAM tinh gitra CPU va bd
nhé RAM. Céng nghé nay duoc goi 1 b nhd Cache va ngdy nay c6 mot sd luong
nhd b nhé tinh nay duge dat bén trong CPU.
Bo nhd Cache copy hau hét cac dit liéu da duoc truy cdp gan day tir bd nhé
RAM vao bd nhé tinh va doan dir liéu gi CPU s& hai tiép theo, tai chung dén bd nhd
tinh trudc khi CPU yéu cau thuc su. Muc dich 1a 1am cho CPU c¢6 thé truy cap vao
bd nhé Cache thay vi truy cdp truc tiép vao bd nhé RAM, vi n6 ¢ thé truy van dir
lidu tir b nhé Cache mot cach tire thoi hodc cling hau nhu ngay lap tirc thay vi phai
doi khi truy cdp vao dit li¢u duogc dat trong RAM. CPU cang truy cép vao Cache
nhé thay cho RAM nhiéu hon thi hé thong sé& cang hoat dong nhanh hon. Ciing theo
do, chung ta s€ su dung hoan ddi hai thuét nglr “dir liéu” va “chi 1énh” cho nhau vi
nhing gi dugc luu bén trong mdi dia chi nhé khong co gi khac biét ddi v6i bo nh.
Nguyén tic:
e Cache c6 tdc dd truy xuét nhanh hon rat nhiéu bd nhé chinh
e (Cache dugc dat gitta CPU va bd nhd chinh nham tang tde do trao dbi thong
tin gitra CPU va bd nhé chinh.
e Cache thuong dugc dat trong chip vi xtr ly

Block Transfer

Word Transfer (“A—*"\
(\L"'\ -

CPU Cache Main Memory

Cdc thao tac chinh cua Cache:

e CPU yéu ciu ldy ndi dung ciia mot ngin nhé bang viéc dua ra mot dia chi
xac dinh 0 nho.
e CPU kiém tra xem c6 ndi dung can tim trong Cache
o Néu c6: CPU nhan dit liéu tir bo nhé Cache
o Néu khéng c6: Bo diéu khién Cache doc Block nhé chira dit liéu CPU
can vao Cache. Tiép d6 chuyén dit liéu tir Cache d¢én CPU
e S0 dd thao tac cache, bd nhé chinh va CPU
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‘ Dia chi RA tir CPU

r

Co BLOCK nao trong e
cache chua RA4

hit

Truy cap bo nh¢ lay ra
BLOCK chtra dia chi R4

Chuyén tur ung RA

Dua BLOCK vao mét Line

trong Cache

téd1 CPU
Wi Chuyén tir & dia chi R4
) to1 CPU
5.3.2 Cau truc cta bo nho cache
Line Memory
Number Tag Block address
0 0
1 1
2 2 Block
3 (K words)
C-1
Block Length
- (K Words) =
(a) Cache
Block
2"-1
Word
Length

(b) Main memory

- B0 nhd cache duoc chia thanh cac line (C line), mdi line chia thanh 2 truong,

truong Tag va Block. Truong Tag luu dia chi cia 6 nhd duoc chuyén vao cache
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tr main memmory (RAM). Truong Block luu dit liéu ctia block chuyén tir
MainMem vao.
- Trén MainMem ciing dugc chia thanh cac block c6 kich thudc bang kich thudc
block trén Cache.
- Trong mdi block lai duoc chia thanh k word.
Vay:
o Trén MainMem c6 2" word => s6 block = 2"/k

o Kich thudc cua cache = C * k word

5.3;3 Cac phuogg phap anh xa cache
a) Anh xa truec tiép
Nguyén tac: Mdi Block ciia bd nhé chinh chi c¢6 thé duoc nap vao mot vi tri
Line duy nhét cua cache:
- Bo->L,
- B;->1L,
- Bmi > L
- Bn->1L
- Bna > Ly
Téng quat: B(j) chi c¢6 thé duoc nap vao L(j mod m) (voi m 1a sé Line cua cache).

Line 0 Block 0

L

0 N N N B WD~
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BN
poze ol Tag Cache B6 nhd chint
N bit dia chi bo nha | :
A
r B
Tac | Line | Word ke ‘
e [
T hit L bit W bi L, B,
v v Y i (j;‘\_, 1
So sank
l
cache hif—— L., E..,
cache miss
“_\_—l‘,/""_"“'\

< Pic diém cia anh xa trwc tiép
Mbi mot dia chi N bit cua bd nhé chinh gém ba truong:
o Truong Word gom W bit xac dinh mét tir nhé trong Block hay Line:
2" = kich thudc cua Block hay Line
o Truong Line gdm L bit xac dinh mét trong s6 cac Line trong cache: 2"
= s6 Line trong cache = m
o Truong Tag gébm T bit: T = N - (W+L), 2" = s6 block cta bo nhé
chinh
Khi CPU phat ra mot dia chi A ¢6 N bit voi 3 truong trén, dAu tién CPU s&
truy cap vao line (L mod m) trén cache, so sanh truong tag cua line nay véi trudng
tag trong dia chi A, néu giong nhau (Cache hit) thi word thir W trong line nay s&
duoc tai vao CPU. Néu khac nhau (Cache miss) tirc trong cache chua c6 6 nhd can
truy xuat, hé thong s& truy xuét toi block thir T (trudng tag trong A) dé tai block d6
vao cache.
Uu diém:
o B so sanh don gian vi chi thyc hi€én mot lan v&i 2 toan hang vao
Nhwoe diém:
o Xac suit cache hit thdp va hiéu xuit ciia cache khong cao vi mdi mot
block chi ¢6 thé dua vao mot vi tri xac dinh trong khi cac vi tri khac

c6 thé dang trong.
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Vi du:
Hay xéc dinh gia tri ctia Line(block), Tag va Word trong dia chi c6 kich
thude 32 bit 1a 3FE9704Ah, biét ring:

B6 nh¢ str dung co ché anh xa tryc tiép.

o
o 1 word=2 byte:
o Kich thudc cache 16K line
o Kich thudc cta 1 bock = 1 line = 16 word
Giai:
o 3FE9704Ah=0011 1111 1110 1001 0111 0000 0100 1010 b
o Kich thudc cache 16K line = 2'* line => L=14 bit
o Kich thuée 1 block = 16 word = 2* => k = 4 bit
o => S0 bit cho truong Tag =32 -4 — 14 =14
o Kétquala:
Tag Line Word
Size 14 bit 14 bit 4 bit
H¢ nhi phan | 0011 1111 111010 |01 0111 0000 0100 | 1010
H¢ 10 4090 5892 10
b) Anh xa toan phin

Dé khic phuc nhuge diém cia phuong phap truc tiép 13, c6 thé rt nhiéu
block tranh chép 1 line trén cache trong kh cdc vi tri khac bo tréng, thi phuong phap
nay cho phép mot block trén MainMem dugc tai vao mot vi tri line bat ky con trong
trén cache.

Nguyén tic:
e MJdi Block c6 thé nap vio bat ky Line nio cua cache.
e Dia chi cua bo nhd chinh bao gom hai truong:
o Truong Word gidng nhu trudng hop & trén.
o Truong Tag dung dé xac dinh Block cta bd nhd chinh. Tag xac dinh

Block dang nim & Line d6
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e ‘ ) Ta¢  Cache B& nhd chink
N bit dia chi bd nhé = -
i N E
Tag | Worc | | - ‘
— [
T bit W bit L, B,
|

Y r Y +
So sanh ]

\—cache hit =

cache miss

- i
< Dic diém ciia 4nh xa toan phan
Khi CPU phat ra mét dia chi A gdm N bit trong d6 c¢6 2 trudng tag + word.
Péu tién CPU s& duyét tir line 0 cho dén hét, 1an luot kiém tra truong Tag cua line
hién thoi néu trung véi trudng Tag cla A tirc cache hit thi 6 nhd Word sé dugc tai
vao CPU. Tréi lai khong tim thiy line ndo c6 tag trung v6i Tag cia A tirc cache
miss thi CPU phai truy xuat vao block thir Tag trén MainMem.
Uu diém:
- Hiéu xuit cache toi da, cache hit cao.
Nhwoe diém:
- Tbc d6 tim kiém cham, bo so sanh phirc tap vi phai ldy tat cac céac tag
ctia cache dé so sanh.
¢) Anh xa lién két thanh bd
Day la phuong phap 4n dung cacr hai phuong phap trén, trén cache va
MainMem nhém céc line hay block lai thanh cac SET, khi d6 mot block thudc mét
SET thr S trén MainMem chi dugc nap vao SET tht (S mod x) véi x 1a s SET trén
cache, con trong pham vi mot SET thi block d6 cé thé dat vao vi tri bat ky nao c6
line dang trong.

Mo ta:
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F
ks Tag Cache
N bit dia chi bg nhd — T
A
f o ———] L
Tac Set Word — = S,
" " e —— ] L3
T bit S bit W b L;
E— LE
| I LE S‘I
— L7
Wiy
So sanh —
v 1
Y e —
L ¥
——
cache hit —
|
— S,
|
cache miss

< Dic diém ciia 4nh xa thanh bj
CPU phat ra mot dia chi A n bit gdm 3 trudng Tag + Set + Word, dau tién
CPU s& truy xuat vao SET thir (Set mod x) véi x 1a s6 SET cua cache, sau d6 liy

B& nhd chinh
BO
5
B2
B3
B4
B5

i o

truong tag cta A so sanh 13 luot véi cac Tag cua cac line trong cache, néu tring thi
Word dugct tai vao CPU, trai lai CPU phai ti tir bock thir Tag trén MainMem.

Uu diém:

Kich thudc Block = 2W Word

Trudng Set ¢6 S bit ding dé xac dinh mot trong sb V = 28 Set
Truong Tag ¢6 T bit: T =N - (W+S)
Thong thuong 2,4,8,16Lines/Set

Tang toc do tim kiém nhd ing dung co anh xa tryc ti€p doi véi cac

SET.

Giam dugc cache Miss do ap dung anh xa toan phan trong mot SET

5.4 B) nhé trong

5.4.1 B6 nh¢ ROM

Daiy 1a loai bd nhé dung trong cac hing sin xuat 1a cha yéu. N6 ¢6 dic tinh

1a thong tin luu trit trong ROM khong thé xoa duoc va khong sira duoc, thong tin s&

101



Bai giing Kién triic may tinh

dugc luu trir mai mai. Nhung nguoc lai ROM co bat loi 1a mot khi da cai dat thong
tin vao roi thi ROM s& khong con tinh da dung. Vi du dién hinh 1a cac con "chip"
trén motherboard hay 1a BIOS ROM dé van hanh khi may tinh vira khéi dong.

ROM duoc ché tao trén mot miéng Silic theo mot sé bude xir Iy nhu quang
khéic va khuéch tan dé tao céc tiép xtic ban dan dan dién mot chiéu (diode, FET,
...). Nguoi thiét ké xac dinh chwong trinh muén ghi vio ROM va théng tin nay
dung dé diéu khién trong qua trinh tao ROM. So dd don gian vé ROM c6 thé biéu

dién nhu sau:

Hang

EE;

Cot

ROM don gian dung diode

Giao gitra mot hang va mdt cdt 1a mot vi tri 6 nhd. Néu vi tri nay tdn tai mot
diode thi s¢€ luu trir dir liéu 0, nguoc lai thi Iuu trit dir liéu 1. Khi doc mot 6 nhé nao
d6 trén mot hang thi bo giai ma sé& dat hang d6 xuéng mirc 0, cac hang con lai &
mirc logic 1. Néu giao giita hang va cot khong ¢ diode (nghia 1a lIuu trit dir lidu 1)
thi gia tri twong Gmg trén cot 1a 1 (do cot ndi véi Vee thong qua dién tro R). Néu c6
diode (luu trit dir licu 0) thi diode s€ phan cuc thuan nén dién ap roi trén diode
khoang 0.7V dién ap trén cdt cling 1a 0.7V tuong tng véi muce logic 0.

Cong nghé ché tao ROM duoc st dung 13 ludng cuc va MOS. Thoi gian truy
xuét ctia bd nhd ludng cuc khoang tir 50 + 90 ns con ciia MOS 16n hon khoang 10
1an nhung bd nhé MOS c6 kich thude nhoé hon va tiéu thy ning luong it hon.
% Cac cong nghé ROM:
- EPROM:

D61 véi EPROM, dir lidu co thé ghi vao bang dién va co thé xoéa duoc.
EPROM st dung mét transistor ¢6 cdu trac FAMOST (Floating gate avalanche
injection MOS transistor). Ddi voi transistor loai nay, ciu tao ciing gidng nhu dang

FET thong thuong nhung trong cuc gate ton tai thém mét cuc, goi la cuc ndi
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(floating gate). Néu cuc ndi khong co dién tich thi transistor nay hoat dong nhu mot
FET thong thuong, nghia 1a néu cuc Gate c6 dién ap duong thi FET dén, cyc drain
ndi véi cuc source cuc drain cd mitc logic 1. Néu cuc ndi co chira dién tich thi n6 s&
tao ra truong dién tir du stc ngan chin khong cho FET dan cyc drain c6 muc logic
0.

Qua trinh nap dién tr vao cura ndi duoc thuc hién bﬁng cac xung dién co do
rong khoang 50 ms va bién d6 20V dat vao cuc gate va cuc drain. Pién tor dugc luu
trit tai viing ctra ndi khi xung dién tat (thoi gian luu trit it nhat 13 10 nam). Dé xoa
dir liéu trén EPROM, ta phai chiéu anh sang tir ngoai vao chip nhé. Cac dién tir s&
hap thu nang luong du dé co thé vuot ra khéi cuc ndi lam cho cyc néi khong chira
dién tir toan b EPROM chura gid tri 1. Do d6, trén cac chip EPROM s€ c6 mot cua
s6 bang thach anh cho phép anh sang tir ngoai di qua.

- EEPROM

Do viéc sir dung cira so thach anh khong tién lgi nén nhirng nim gan day da
xuét hién them chip ROM c6 thé x6a bang dién. Cau tao cia EEPROM ciing gidng
nhu EPROM nhung lic nay c6 thém mot 16p mang moéng oxide giita ving cuc ndi
va cyuc drain cho phép cac dién tir di chuyén tir ving cuc ndi sang cuc drain khi dat
mot dién ap am. Nhu vay, qua trinh 1ap trinh cho EEPROM tuong tu nhu EPROM
trong khi do dé x6a dir liéu thi chi can dat mot dién ap -20V vao cuc gate va cuc
drain voi thoi gian thich hop (vi néu thoi gian qua dai thi cac dién tir s& di chuyén
thém sang cuc drain 1am cho cyc noi s& c6 dién tich duong FET s& khong hoat dong

nhu binh thudng).

542 Bo nh(")r RAM ’ ‘ ’
RAM Ia the h¢ ké tiép cia ROM, ca RAM va ROM déu 1a bg nhé truy xuat
ngéu nhién, tuc la dir liéu dugc truy Xuét khong can theo thu ty. Tuy nhién ROM
chay cham hon RAM rat nhiéu. Thong thudng ROM can trén 50ns dé xir 1y dir liéu
trong khi d6 RAM can duéi 10ns.
a) DRAM
< CAu tao cia DRAM
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bia chi xac dinh 6 nhé chia thanh 2 phﬁn: dia chi hang va ct. Hai dia chi
nay duoc dua lan lugt vao bo dém. Qua trinh don kénh dia chi diéu khién bing céac
tin hiéu RAS (Row Access Strobe) va CAS (Column Access Strobe). B diéu khién
nhé cia CPU phai thyc hién 3 cong viée sau: chia dia chi tr CPU thanh céc dia chi

hang va cdt; tich cuc cac chan RAS , CAS va WE mot cach chinh xac; truyén va

&, Did Tién nap
CAS g » (precharge)
ﬁb khién

[

v Ma tran nhé

Pia chi Giai ma

hang

Pém dia
chi

Il '

Khuéch dai e
huech dai L

’ dir ]
Ty it lign :>

;D Démda [ > Dit lidu
D liéu lié
18 iéu ra
Vvao
T Giai ma cot

nhan cac di li€u doc, ghi.
So dd to chirc cia mét DRAM:
Mot 6 nhé cia DRAM c6 thé biéu dién nhu hinh vé:

4L

Word line

"

1

Bit line
% Lam twoi DRAM
Dién tich trén tu dién bi giam theo thoi gian do ching phong qua FET va 16p

dién moi oxide lam cho dit lidu c6 thé bi mat. Do d6, tu dién phai dwoc nap lai mot
cach tun hoan (refresh), thong thudng khoang tir 1 + 16 ms tuy theo loai RAM. C6
3 phuong phép refresh:

e Chi tac dong RAS:

Tao chu ky doc gia (dummy read) dé 1am twoi 6 nhé. Trong chu ky gia nay, tin
hiéu RAS tich cuc va dia chi hang dugc dua vao DRAM nhung CAS bi cAm nén

khong thé truyén dwr li€u ra ngoai duoc. Pé 1am tuoi toan bd bd nhd thi tat ca céc

104



Bai giing Kién triic may tinh

dia chi phai duoc cip lan lugt. Nhuoc diém ctia phuong phap nay 1a can phai ding
mach logic hay mot chuong trinh dé 1am tuoi. Trong méy tinh, diéu nay thyuc hién
bang kénh 0 cia DMAC 8237, tic dong dinh ky bang bo dém 1 cta PIT 8253.

e Tac dong CAS trudéc RAS:

DRAM c6 mot mach logic lam tuoi cua riéng nd véi mdt bod dém dia chi. Tin
hi¢u CAS s¢€ tich cuc trong mot khoang thoi gian trude khi RAS tich cuc. DPia chi
lam tuoi duoc phat ra bén trong bang bd dém dia chi ma khong can mach logic bén
ngoai. Sau mdi chu ky lam twoi, b dém dia chi sé& tu dong tang 1én 1 dé chi dja chi
Kké tiép.

o An:

Chu ky lam tuoi dugc chira sau chu ky doc bd nhd. Tin hiéu CAS gilr
nguyén murc thap trong khi chi c6 RAS 1én muc cao. O day, bo dém dia chi ciing tu
phat ra dia chi lam tuwoi.Viéc doc dir liéu trong chu ky doc ciling cé thé thuc hién
ngay ca khi dang thuc hién chu ky 1am tuwoi. Phuong phéap nay s& tiét kiém duoc
thoi gian do thoi gian 1am tuoi thuong ngan hon so véi thoi gian doc.

b) SRAM

P6i voi SRAM, ndi dung 6 nhé van giit nguyén khi chua mat ngudn cung
cAp ma khong can phai tén thoi gian 1am twoi 6 nhd. Do dién ap chénh 1éch 16n nén
thoi gian xir Iy khuéch dai s& nho hon trong DRAM (thoi gian truy xuat cia DRAM
l1a khoang 1ns trong khi cuia DRAM khoang 40ns). T 46, SRAM khong thuc hién
phan kénh dia chi hang va cot (diéu nay s& 1am giam thoi gian truy xudt). Sau khi
dit liéu 6n dinh, bo gidi ma cdt chon cot phu hop va dua dir ligu dén b dém ngo ra.

Cac khac biét cia SRAM so véi DRAM:

o Tbc dd cia SRAM 16n hon DRAM do khong phai tén thoi gian
refresh..
o Ché tao SRAM tén kém hon DRAM nén thong thuong sit dung
DRAM d¢ ha gia thanh san pham.
Mot s6 loai RAM
- FPM - DRAM (Fast Page Mode DRAM)
DRAM chuin duoc truy cip qua mot k§ thuat duoc goi 1a k§ thudt phan

trang (paging). Viéc truy cdp thong thudng bing cach chon dia chi hang va dia chi
cot mat rt nhiéu thoi gian (giai ma hai budc). Phan trang cho phép truy nhap tat ca
dir liéu trong mot hang nhanh hon bing cach giit nguyén dia chi cic hang va chi

thay doi gia tri cot. B6 nhé st dung k¥ thuat nay goi 1a bo nhé danh sb trang Page
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mode hay Fast page Mode (FPM). Ngoai ra con mét s cach goi khac 1a: Column
hay Nibble Mode Memory.
- EDO - DRAM (Extended Data Out DRAM)

Mot loai b nh¢ khéc goi la EDO RAM dugc dung trong cac may Pentium tur
nim 1995. EDO 1a bd nh¢ kiéu FPM da duoc stra 161 hay con duoc goi 1a Hyper
Page Mode. Hang Micron Technology d3 phat minh ra va ldy bing sang ché EDO
RAM. B6 nhé EDO gom nhitng Chip dugc san xut dic biét cho phép chong céac
lan truy nhép lién tiép. Cai tén Extended Data Out xudt phat tir thuc té 13 khong
gidng nhu FPM, céc trinh diéu khién dit liéu ra (data output driver) trén chip khong
bi tit khi mach diéu khién b nhé xoa dia chi cot dé bat dau chu ky tiép theo. Diéu
nay cho phép chu ky tiép theo chong 1én chu ky trudc va tiét kiém thoi gian duoc
khoang 10ns mot chu ky.

Dé sir dung bo nhd EDO, chipset ciia mainboard phai hé tro bd nhé do. Hau
hét cac mainboard vé sau ké tir loai Intel 430 FX (Trion) cong bd nam 1995 déu hd
trg EDO RAM. Do chi phi cho chip b nhé EDO twong duong chip chuin va céac
mainboard Intel déu hd trg EDO nén thi truong may tinh tip trung vao bd nhd
EDO.

Rét 1y tuong khi sir dung EDO RAM cho cac may cé toc do bus dudi 66
MHz, tic 1a cac may trén thi truong trude nam 1998. Tu nam 1998, thi phén cua
EDO RAM da gidm do bd nhé chinh nhanh hon va méi hon la SDRAM
(Synchronuos DRAM) di tré thanh bo nhé chuan cta cac may PC méi.

- BDEO-DRAM (Burst Extended Data Out DRAM)

La thé hé sau cia EDO DRAM, dung k¥ thuat dudng dng (pipeline) dé rut
ngan thoi gian do dia chi.

-  SDRAM (Synchronous DRAM)

Pay 1a mot loai RAM c6 nguyén 1y ché tao khac hin véi cac loai RAM
truée. Pong bo (synchronous) 1a mot khai niém rat quan trong trong linh vuc sd.
RAM hoat dong do mdt bo diéu khién xung nhip (clock memory), dit li¢u s€ duogc
truy xuat hay cap nhat mdi khi clock chuyén tir logic 0 sang 1, ddng bo c6 nghia la
ngay lic clock nhay tir logic 0 sang 1 chir khong han 1a chuyén sang logic 1 hoan
toan (tac dong bang canh xung). Do k¥ thuat nay, SDRAM va céc thé hé sau co toc
dd cao hon hin cac loai DRAM trude, dat tbe d6 66, 100, 133 MHz.

- DDR SDRAM (Double Data Rate SDRAM)

Pay 1a loai bd nhé cai tién tir SDRAM. N6 nhan ddi téc do truy cip cia

SDRAM bing cach dung ca hai qua trinh dong bd khi clock chuyén tir logic 0 sang
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1 va tu logic 1 sang 0 (dung c4 canh am va canh duong). Loai RAM nay dugc CPU
Intel va AMD hd tro, toc do vao khoang 266 MHz. (DDR-SDRAM da ra doi trong
nam 2000)

- DRDRAM (Direct Rambus DRAM)

Hé théng Rambus (tén hing ché tao) c6 nguyén 1y va cu trac ché tao hoan
toan khac loai SDRAM truyén théng. B0 nhé s€ duoc van hanh boi mot hé théng
phu goi 1 kénh truyén Rambus truc tiép (direct Rambus channel) c6 d6 rong bus 16
bit va mot xung clock 400MHz (c6 thé 1én t6i 800MHz). Theo 1y thuyét thi cu trac
moi ndy s& c6 thé trao ddi dix liéu véi te 46 400MHz x 16 bit = 400MHz x 2 bytes
= 800 MBps. H¢ théng Rambus DRAM can mét chip serial presence detect (SPD)
dé trao ddi voi motherboard.

Ta thiy k§ thuat méi nay dung giao tiép 16 bit, khac han vé6i cach ché tao
truyén thong 1a ding 64 bit cho bo nhd nén ki thuat Rambus cho ra doi loai chan
RIMM (Rambus Inline Memory Module), khac so véi bo nhé truyén thdng. Loai
RAM nay chi duoc hd tro boi CPU Intel Pentum IV, tbc do vao khoang 400 — 800
MHz
- SLDRAM (Synchronous - Link DRAM)

La thé hé sau cia DRDRAM, thay vi dung kénh Rambus truc tiép 16 bit va
tbc do 400MHz, SLDRAM dung bus 64 bit chay véi tdc d6 200MHz. Theo ly
thuyét thi hé théng méi c6 thé dat dugc tbc dd6 200MHz x 64 bit = 200MHz x 8
bytes = 1600 MBps, tirc 1a gap d6i DRDRAM. Diéu thuan tién 1a 1a SLDRAM dugc
phat trién bdi mot nhom 20 cong ty hang dau vé vi tinh cho nén né rat da dung va
pht hop nhiéu hé thdng khac nhau.

- VRAM (Video RAM)

Khac voi b nhd trong hé théng, do nhu cau vé d6 hoa ngdy cang cao, cac
hang ché tao card dd hoa da ché tao VRAM riéng cho video card cia ho ma khong
can dung bd nhd cua hé théng chinh. VRAM chay nhanh hon vi tng dung k¥ thuat
Dual Port nhung dong thoi ciing dat hon rat nhiéu.

-  SGRAM (Synchronous Graphic RAM)

La san pham cai tién cia VRAM, no s& doc va viét timg block thay vi timg

mang nho.
IV. Bai tap ciing c¢6 kién thirc
5.1 Duya vao chirc ning, cach to chirc va truy nhip c6 thé phan chia bo nhé thanh

nhiing loai chinh nao? Pac trung co ban cua tirng loai bo nhd do
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5.2 Muc dich cta viéc lam tuoi cho cac RAM 1a gi?
5.3 Mo ta quy trinh doc b nh¢ cua bo xu ly.

5.4 BO nh¢ trong VXL 8086 dugc chia ra thanh bao nhiéu vung nh¢, va dé la cac
ving nhé nao? Nhitng thanh ghi nao duoc str dung dé quan 1y dia chi cho cac ving
nhd d6?

5.5 Mot hé théng Cache anh xa truc tiép c6 kich thuége 1a 512 Line dugc thiét ké
gém cac block, mdi block co kich thude béng 8word. Vay mét word cé dia chi:

A4573 s& duoc luu vao Line nao, sb Tag la bao nhiéu?

5.6 Hay xac gia tri cua dir liéu tai dia chi 76359 dugc cho dudi day 1a bao nhiéu
(biéu dién dué6i dang s6 Hexa).

Biét rang bd nh¢ st dung co ché anh xa lién két day du, bang dudi day biéu dién 5

Line trong mot Cache voi kich thuédc ctia mot khdi bang 8.

Dia chi Word trong khi

Tag 000 | 001 | 010 | O11 | 100 | 101 | 110 | 111

10011011011000101 | 10 | 65 | BA | OF | C4 | 19 | 6E | C3

0o111000011010101 | 21 | 75 | CB | 80 | D5 | 2A | 7F | B5

10111100010111001 | 32 | 87 | DC | 91 | E6 | 3B | FO | A6

01110110001101011 | 43 | 98 | ED | A2 | F7 | 4C | E1 | 97

00111100100111000 | 54 | 9A | FE | B3 | 08 | 5D | D2 | 88

5.7 A set- associative cache consists of 64 lines, or slots, divided into four-
line sets. Main memory contains 4K blocks of 128 words each. Show the

format of main memory addresses.

5.8 A two - way set - associative cache has lines of 16 bytes and a total size of
8 kbytes. The 64 - Mbyte main memory is byte addressable. Show the format

of main memory addresses
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5.9 Consider a machine with a byte addressable main memory of 2'° bytes
and block size of 8 bytes. Assume that a direct mapped cache consisting of 32

lines is used with this machine.
a. How is a 16 - bit memory address divided into tag, line number, and byte
number?
b. Into what line would bytes with each of the following addresses be stored?
0001 0001 0001 1011
1100 0011 0011 0100
1101 0000 0001 1101
1010 1010 1010 1010
c. Suppose the byte with address 0001 1010 0001 1010 is stored in the cache.
What are the addresses of the other bytes stored along with it?
d. How many total bytes of memory can be stored in the cache?
e. Why is the tag also stored in the cache?

5.10 Consider a memory system that uses a 32 - bit address to address at the

byte level, plus a cache that uses a 64 -byte line size.

a. Assume a direct mapped cache with a tag field in the address of 20 bits.
Show the address format and determine the following parameters: number of
addressable units, number of blocks in main memory, number of lines in

cache, size of tag.

b. Assume an associative cache. Show the address format and determine the
following parameters: number of addressable units, number of blocks in main

memory, number of lines in cache, size of tag.

c. Assume a four - way set-associative cache with a tag field in the address of
9 bits. Show the address format and determine the following parameters:
number of addressable units, number of blocks in main memory, number of

lines in set, number of sets in cache, number of lines in cache, size of tag.
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CHUONG 6 CAPHE PIEU HANH

I. Muc dich:
e Gilip sinh vién nim dugc cac van dé co ban ctia mirc may hé diéu hanh
e Niam duoc vé bd nhé o
e Nim duoc co ché va cach thyc hién viéc phan trang
II. Yéu cau: Yéu cau sinh vién hoc 1y thuyét va lam bai tap trong sach bai tap
II1. Ni dung: Noi dung chuong 6 duoc trinh bay trong 3 tiét 1y thuyét
6.1 Gi6i thiéu mirc may hé diéu hanh

Trinh thong dich chay trén may mirc 1 ¢ thé thong dich cac chuong trinh
duoc viét bang ngdn ngit may mirc 2. Trinh thong dich chay trén may mirc 2 ¢
thé thong dich cac chuong trinh dugc viét bang ngén ngit may mic 3. Vi ly do
lich sir trinh thong dich chay trén may mirc 2 dé hd trg cho may muc 3 dugc
nguoi ta goi 1a hé diéu hanh - operating system. Chiing ta goi mirc 3 1a mirc may
h¢ diéu hanh.

Mikc 3 Operating systerm machine level
Operating system

Mrc 2 Conventional machine level
Microprogram

ke 1 Microprogramming level

Hinh 6-1 Mikc 2 va 3 dwoc hd tro boi phin mém
Mirc may HPH d tién hoa dan 1én tir mirc may thong thudng:
- Hau hét cac chi thi cia mirc may HPH ciing ¢6 & mirc may thong
thuong
- Cac chi thi mtic 3 khac, dugc goi la cac chi thi Muc may HPH -
OSML (Operating System Machine Level).
Néu bat HDH thong dich tit ca cac chi thi cua muc 3: khong hiéu qua &
khéng can thiét
- Céc chi thi muc 3 théng thuong: thong dich truc tiép bang vi chuong
trinh (Hinh a)
- Céc chi thit OSML: HPH thong dich (Hinh b).
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Memery Mermary
Chuong minh . Chitong winh .
™ cla ngui sl .q_cf}:?t?o 1 cha ngus s 4._(:;}5;0
dung omic 3 Smie 3 dung dmiic 3 & mie 3
He digu hinh | He&dido hinh +Contt6
[level 2 program) —{ (level 2 program) 4‘3}1-‘1’
dmic 2
| | Yichuongwinh | Conwd | Vichuong winh +Conm5
{level 1 program) [* chw (level 1 program) chir
Jmic 1 Fmitc 1

(a) (b}
Hinh 6-2 Chi thi dwgc thong dich béi vi chwong trinh

Héu hét cac HDH cho cac may tinh 16n 1a cac hé thong da chuong trinh

(multiprogramming systems): HDH khong phai chi hd tro cho mdt may ao mirc

3 ma la mdt vai may do mirc 3 mot cach song song. Nhi€ém vu quan trong hang

dau cua HPH la giai quyét viéc quan 1y moi may ao chir khong phai 1a van dé
thong dich céac chi thi OSML.
Phan loai hé théng:

Hé thdng chia sé thdi gian (time-sharing): Mdi may 4o nay duoc ndi
vO1 mot terminal ¢ xa

Hé théng da chuong trinh theo 16 (batch multiprogramming): Néu
khong c6 mot terminal & xa

Céc dang lai

Khi nghién ctru HDH, can tip trung vao 3 cha dé chinh, quan trong nhat sau

day:

. B0 nh¢ 4o (virtual memory), d6 1 ky thuat 1am cho may thé hién nhu

c6 mdt bo nhd 16n hon bo nhd ma no thue su co.
Vao/ra file (file I/O), day 1a mdt khai niém c6 muc dg trru tuong cao

hon khai niém vé cac chi thi vao/ra.

. Xt Iy song song - lam thé nao dé nhiéu qua trinh c6 thé dugc dong

thoi thi hanh & muce 3.

6.2 BO nhé ao
Thoi ky dau cia ky nguyén may tinh, bd nhé ciia may tinh thuong nho, cac

nha 1ap trinh thuong phai danh phan 16n thoi gian nhim lam sao cho chuong

trinh cang bé cang tot.
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Mot giai phéap truyén théng, duoc sir dung rong rii trong nhiéu nim: sir dung
bo nhé phu + k¥ thuat overlay (mdi overlay c6 thé nam lot trong bo nho). K§
thuat nay doi hoi nhidu cong strc ciia ngudi lap trinh cho viée quan 1y overlay.
B6 nhé 4o (Virtual Memory):
«  DPuoc mdt nhom nha khoa hoc & Manchester, nuéc Anh, dé xuit nim
1961.
* Phuong phap thuc hién qua trinh overlay mot cach tu dong.
« Paiu nhitng naim 1970 bd nhé 4o da trd nén thong dung trong cac hau
hét cac may tinh.
Ngay nay tham chi ca cac bd vi xur ly, trong d6 c6 80386 cua Intel va 68030
Motorola ciing ¢ cac hé thong bd nhé 4o rat tinh vi.
6.2.1 Viéc phan trang — Paging
Xét mot thi du: mot may tinh trong do6 cac chi thi c6 truong dia chi 16 bit va
¢6 bo nhd 4096 word.
« Mot chuong trinh chay trén may tinh nay c6 thé danh dia chi 65536
word bd nhd, chir khong phai 4096.
« Khi con chua phat minh ra bd nhé 4o, phai phan biét 2 mién dia chi:
0..4095: kha dung
4096.. 65535:  khong kha dung
Y twéng: lam tach biét cac khai niém vé khong gian dia chi va cac vi tri
nhé:
64K

¢ Vao bit ctt thoi diém na . ;
Vao bat cu thot dié 0 Diachi Khong gian

4096 word bo nhé c6 thé dugc ~ Addresses dia chi C
] 0 E& nhd chink

truy cap truc ti€ép, nhun Main memery

y cp , P . g 4096 - 0
chung khong nhat thiét phai 8191 .;‘ ‘4095
tuong ung vdi cac dia chi tu
0..4095.

« Thi du ching ta c6 thé “bao” 55535

ho méy tinh rang tir lac nay
trd di, moi khi truy cap dia chi:
*  4096: stt dung word 0
* 4097: stt dung word 1
e 8191: stt dung word 4095 v.v.
Diéu gi s& xay ra néu chuong trinh nhay t&i mot dia chi nam trong khoang
8192..122877
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* Néu may tinh khong c6 bd nhd do:
64K

chuong trinh nay s& giy ra mot bay Dis chi Khéng gian
i C

Bi 5 ¢ 1 Addresses  diachl 4K
101, chang ha‘n Nonexistent memory : B nia ok

> o1 b1 dt Main memory
referenced roi bi dung. i :‘ ‘o

* N¢cu may tinh ¢6 bd nhd do: mdt day 8191 - 4095
cac budc sau co thé s& lan lugt dién
ra:
65535

1. N6i dung cua by nhé chinh dugc

cit vao bo nhé phu.
2. Cac word 8192..12287 dang nam trong bo nhd phu dugc nap vao bd nhé
chinh.
3. Anh xa dia chi s& duoc thay ddi dé anh xa cac dia chi 8192..12287 vao
cac vi tri nhd 0..4095.
4. Chuong trinh tiép tuc nhu khong c6 diéu gi bt thudng xay ra.
Céac khai niém can phan biét:
0..4095: khong gian dia chi vt ly
4096..: khong gian dia chi do (virtual address space)
KY¥ thuét thyc hién overlay tu dong dugc goi la phan trang - paging, cac doan
chuong trinh dugc doc vao bd nhé chinh tir by nhd phu dugce goi 1a céc trang.
Co ché phan trang c6 thé coi 1a trong subt ddi voi nguoi lap trinh.
» Khi Iap trinh khong can phai biét dén sy ton tai cua bd nhd do.
« (b thé coi nhu dang lap trinh cho mgt may tinh c6 mot bo nhé chinh
rat 1on (ao giac)
Paging so v&i segmentation: trong phuong phdp Segmentation, nguodi 1ap trinh

phai y thirc vé su ton tai cua cac phéan doan.

6.2.2 Thuc hién viéc phan trang
Mot doi hoi cbt yéu cia bo nhd 4o 13 phai c6 bd nhé phu dé chira toan bd
chuong trinh.

Mot sé quy udc:
« Ban copy cua chuong trinh trong bd nhé phu 13 ban gbc
« Phan cua chwong trinh thinh thoang dugc dua vao bo nhé chinh 14 cac

ban copy
Mot cong viéc tu nhién va quan trong la cap nhat cho ban géc, moi thay doi

xdy ra véi ban copy trong bd nhd chinh, cudi cung can phai dugc phan anh vao
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trong ban gbc. Khong gian dia chi a0 dugc chia thanh cac trang c¢6 kich thudc

bang nhau, nam trong khoang 512..4096. Khong gian dia chi vat 1y ciing dugc

chia thanh cac manh, dugc goi 1a khung trang (page frame), c6 cung kich thudc

v6i trang. Trong cac thiét ké thyc, bd nhé chinh cua cac may tinh 16n c6 thé co

hang chuc, hang tram hay tham chi hang nghin khung trang.
Hinh 6-3 mot thi du minh hoa:
» Khong gian dia chi 40 64K duogc chia thanh cac frame kich thude 4K.

* Khong gian dia chi vat 1y 32K dugc chia thanh cac khung trang kich
thudce 4K.

* De¢ trién khai thuc hién dugc bd nhd do & muc 2, can phai st dung

page table c6 16 word, dé theo ddi trang thai st dung 16 trang ciia bd

nhd éo.

641 wirtual address space

Wirtual

address
O
4095
819z
12238
1la334
20430
24575
28a7E
32768
36864
40960
45056
49152
53248
57344
51440

—-

Page 0O
—i-

FPage 1
—-

Page Z
—-

Page 3
—-

Page 4
—f-

Fage 5
— -

Fage &
—-

Fage 7
—f-

Fage B
—-
. Fage 2

FPage 10
e 11
e |ERTE
- Page 12

Page 13
— -
. Page 14

Page 15

32K tnaih metmory

Maity memory

address
O

0?a
B81%:2
12=88
16384
20480
24576
28872

} 4K

Page frame
Page frame
Page frame
Page frame
Fage frame
Fage frame
Fage frame
Fage frame

ARRARER,

S| N He (R S

by Eh#ng gian dia chi

} 4K

vat Iy 32K ducc chia

thanh 8 trang 41

a) Ehdng gian dia chi
a0 64K ducic chia
thanh 16 trang 4K

Hinh 6-3 Cach thirc chia khéng gian dia chi
Trong hinh Hinh 6-4(a): Khi mot chwong trinh truy cap b nhé, dau tién no
s€ sinh ra mot dia chi 16 bit (= 3016H = 12310):

* 4 bit cao lam s6 trang 40

« 12 bit thap lam dia chi trong trang a0 da duoc chon

12310 1a dia chi 22 cua trang 3.
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— BElia chido 16 bit -—
lofofifafoloJoJoJoJoJofafof1]1]o]
| . > |~ — —]
SO trang ao Pia chi 12 bit cho trang 4o dd chon (=32
(=3)
1 Trang Biia chi do
0 0 — 40895
1 4096 — 8191
2 §192 — 12287
3 12288 — 16383
4 16384 — 20479
5 20480 — 24575
§ 24576 — 28671
7 28672 — 32767
g 32768 — 35863
9 36864 — 40959
a) Mot dia chido bao gom &5 trang 10 40960 — 45055
a0 4-bit vi dia chi tuong d5i 11 45056 — 49151
(offset) 12 bit 12 45152 — 53047
13 53248 — 57343
b) §5 mang vi dia chido cla ching —> |2 57344 — 61429
15 51440 — 65535

Hinh 6-4 Vidu vé dia chi 40

Trong hinh Hinh 6-4( b): Mbi lién hé giira trang va dia chi a0. Néu dia chi a0 0
cua trang 3 1a tai dia chi vat ly 12288, thi dia chi 4o 22 cua trang 3 phai la tai dia
chi vat ly 12310.
e V&1 mot dia chi o can truy cép, s€ tinh dugc trang 4o, sau do HDH phai tim
ra dugc trang 40 d6 nam ¢ dau:
* (069 kha nang xay ra:
8 nim & mot trong s6 8 khung trang trong bo nhé chinh

«  9th: khéng c6 trong bd nhé chinh ma nam & dau d6 trong bo nhé phu.
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Bang phin trang
(Fage table)
Page 0O . _ i Khung trang
FPage 1 Bia chn bé nhd phy (Fage frame)
Page 2 1 oob1101101101 110
Fage 3 )/‘f }
Page 4 =1 néu rang ¢ wong
Page 3 bé nhé chinh
Page 6 =0 ngu rang khéng cd
Page 7 rong bé nhé chinh
Page 8
Page 29 . i L
Page 10| < a) E?ngphaantran:g C}:LLH_:.&D
Page 11 de muc bang &3 rang ao
Eage ii by Méidé muc cla bang phAn rang cd 3 mudng
Pﬂ‘—‘fe 11 - mét bit ¢ khdng (presentfabsenr)
P‘“—*E’ g - dia chi bé nhé ngoai (dia)
ki - 85 khing mang (page frame)

Hinh 6-5 Vidu vé mdt bang phin trang

Cach tao dia chi bo nhé chinh (b nhé vat ly) tir dia chi do:

Tt d/c 4o tinh dugc trang 4o (+ dia chi trong trang 40). Tir trang 4o, kiém tra

page table s& biét trang 4o cé trong bd nhd chinh khong. Gia st co: trudng

khung trang 3 bit s& chi ra trang nam & dau.

3 bit ndy s& duoc nap vao 3 bit bén trai nhit cia MAR

12 bit thdp cia MAR duoc nap dia chi trong trang 4o.

Do d6, ta nhan duoc 15 bit, chinh 12 dia chi can cho bd nhé chinh dung luong 32K.
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- Eva chiac 16 bit -
[oJof1J1JoJoloJofofolofaJofifafol]
[ o | - —)

ot et
wang 40 khing E¥a chimong
(=3) rang wang ao 3

] (=22)

1

z

3 110

4

3

&

7

g

3

10

11

1z

1z

14

15

EBang phin rang
FPage Tahle

A —_—

[ g e
[1lafofolofofofolofolilol1]1]o]
—~4———————FVia chi (vit If) bé nhé chinh 15 bit ————————=—

Hinh 6-6 Cach tao ra dia chi by nh¢ chinh tir dia chi do
Minh hoa anh xa tir khong gian chi 40 1én khong gian bo nhé chinh (vat ly):
« Trang 4o s6 0 nim & khung trang s 1.
« Trang 4o sd 1 nam & khung trang s6 0.

«  Trang 4o s6 2 khong nam trong bo nhé chinh v.v.
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Trang Bang phén khung Bé nhe khing
ao rang rang chinh trang
o1 1 Virtnalpage 1| O
11 T Virtnal page 0] 1
200 ] F____________r Virtual page 3| 2
3|1 2 Virtnal page 2| 3
4 (0 1] Wirtnal page 14| 4
511 £ Wirtnal page 11| 5
6 |1 7 Virtual paze 5 | &
T 1o 0 Virtual page & | 7
2|1 3
g 10 0
10|10 0
11 |1 5
12 [ n
13 |0 1]
14 |1 4
15 |0 0

Hinh 6-7 Anh xa tir khong gian dia chi 40 1én khung trang b nhé chinh c6 8 khung
trang
Néu HPH phai chuyén d6i mdi dia chi a0 cua chi thi miy muc 3 thanh dia
chi thuc thi mét may murc 3 ¢6 bd nhd 4o cod thé chay cham hon mt may mirc 3
khong c¢6 bd nhé 4o rat nhiéu lan va nhu vy toan bd y tudng sé 1a khong co ¥
nghia thuc té. Dé tang tdc do viéc chuyén doi dia chi 4o thanh dia chi vat 1y, c6 2
cach:

« Bang phan trang thuong duoc giir trong cac thanh ghi phan cung dic
biét, viéc chuyén ddi duoc thuc hién truc tiép bﬁng phén cung. Cach
nay doi hoi cac chi phi phan cing.

« Bang phan trang trong cic thanh ghi téc d6 cao va dung vi chuong
trinh thuc hién chuyén d6i bang 1ap trinh truc tiép ddi véi cac thanh
ghi. Tuy thudc vao kién trac cia mirc vi chuong trinh, chuyén doi
bang cach nay c6 thé gan nhanh bing cach chuyén d6i truc tiép bing

phan cirmg ma khong doi hoi phai c6 cac mach dién dic biét.

6.2.3 Phuong phéap cp trang khi c6 yéu cau va Mo hinh tap lam viéc
Trong thyc t& bo nhé chinh néi chung khong dii 16n dé chira tat ca céac trang.
Su truy cap t61 mot dia chi thudc mot trang ma trang d6 khong co6 trong bd nho

chinh dugc goi 1a 16i trang - page fault.
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Khi 16i trang xay ra, hé diéu hanh can phai doc trang duoc yéu cau tir bd nhé
phu vao bd nhéd chinh, nhép vi tri nhd vat 1y méi ciia n6é vao bang phan trang va
sau d6 lap lai chi thi da gay ra 16i trang.

Phwong phap Cép trang khi c6 yéu ciu
V&1 may c6 b nhd do, c6 thé khdi dong mot chuong trinh ngay ca khi khong

c6 phan nao cua chuong trinh ndy nam trong bo nhé chinh, chi can thiét 1ap cho
bang phan trang dé chi ra 1a moi trang 4o nam trong bd nhd phu chir khong phai
trong bo nhé chinh.

Khi CPU lay chi thi dau tién, 1ap tirc n6 gip mot 15i trang, diéu ndy lam cho
trang c6 chura chi thi dau tién duoc nap vao va bang phan trang duoc cip nhap
thong tin. Sau d6 chi thi dau tién c6 thé bit dau dugc thuc hién.

Néu chi thi dau tién c6 hai dia chi ma chung lai nam & céc trang khac voi
trang chira chinh chi thi, thi lai xay ra hai 16i trang nita va s& lai c6 thém hai
trang dugc nap vao bd nhé chinh trude khi chi thi nay dugc thi hanh.

Céc chi thi tiép theo ctia chuong trinh ciing c6 thé gy ra cac 16i trang nira va
qua trinh trén lai tiép dién.v.v.

Phuong phap van hanh bo nhé 4o nhu thé duoc goi 1a Cép trang khi co yéu
cAu - demand paging, cac trang chi dugc nap vao bo nhé chinh khi xuét hién mot
yéu cau thue sy vé trang, chir khong phai 13 duoc nap tir trude.

Viéc xem xét ¢6 sir dung phuong phap cap trang khi ¢6 yéu cau hay khong
chi lién quan t6i lic bat dau chay mot chuong trinh 1an dau tién. Khi chuong
trinh nay di chay duoc mét luc roi, thi cac trang can dén da duoc tap hop trong
bo nhd chinh.

Nhuoc diém: C6 thé lam giam hi¢u suét cua hé théng rat trAm trong:

« Néu may tinh hoat dong trong ché do chia sé thoi gian va NSD dugc
chuyén d6i kiéu quay vong (thi du mdi churong trinh ctia NSD dugc cho
chay 100ms rdi tam dimg dé cho chay mot chuong trinh khac v.v.) thi
ting chuong trinh s& dugc khoi dong lai nhiéu 1an trong qué trinh chay
cua no.

« Boi vi mdi chuong trinh c6 mot ban d6 bd nhd duy nhat va ban dd nay s&

bi thay déi khi cac chuong trinh dugc chuyén dbi ¢ page fault lién tuc.

Phwong phap M6 hinh tap lam viéc
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Co s ctia phuong phap: Quan sat cho thdy hau hét cac chuong trinh khong
truy cap khong gian dia chi ctia ching dong déu nhu nhau méa ¢6 khuynh huéng
tap trung vao mot s it cac trang.

Tap lam viéc - working set: tap

bao gom tat cd cac trang dugc st

dung béi k 1an truy cap bo nhd gan
d6 nhat; w(k.t):

* w(k,t) 1a mdt ham don di€u

wize of wil t)

tang cua k.

e Tuy nhién w(k,t) c6 can trén
(khi k ct ting dan) vi mot K
chuong trinh khong thé tham khao nhiéu trang hon sb trang cua khong gian
dia chi cua no.

+ Ton tai mot mién rong cac gia trj cua k trong d6 working set 1a khong thay
doi.

Phuong phap M6 hinh tap lam viéc: trong khi con dang thuc hién mot
chuong trinh, nap san taplam viéc ciia mot chuong trinh sép duoc goi thuc hién, dya
trén tap lam viéc cua lan chay trudc do.

Uu diém:
» Khi chuong trinh dugc cho chay tr¢ lai, n6 s€ khong sinh ra ngay lap
tirc mot s6 16n céc 18i trang 1am lang phi thoi gian.
«  Ngudi ta dd biét rang thoi gian can dé doc mot trang tir dia vao bd nhé
chinh thuong béng hodc 16n hon thoi gian thuc hién 20.000 chi thi.
Nhuoc diém:
« Néu tap lam viéc dugc nap “nham”, chuong trinh van phai doi cho
dén khi cac trang ma n6 can dugc nap vao.
Vi phuong phéap cip trang khi c6 yéu cau: thi tinh huéng nay khong
thé xay ra.
Hién nay ngudi ta van con tranh luin vé& phdm chét cua ca 2 chién luge nay.

6.3 Chi thi vao/ra ao

No6i chung céc thi thi mac 1 (Vi chuong trinh) va cac chi thi mc 2 (May
thong thuong) khac nhau nhiéu. Trai lai, tap chi thi mirc 3 chua:
« Chira hau hét cac chi thi cia mirc 2, riéng céac chi thi dé gay hong cho

cac may murc dudi dugce loai bo.
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« Puoc bd sung thém mot s it chi thi méi nhung quan trong:
Input/Output, v.v.
C6 hai nguyén nhan chinh dan dén su khac nhau nay:
« Pam bao an ninh cho hé théng

* Tao thuan lgi cho ngudi 1ap trinh khi thuc hién cac thao tac I/0.

6.3.1 Cac chi thi vao/ra 4o dbi véi cac file tuan tu

File kiéu tuan tu khong danh dia chi duoc.

Mot cach dé td chirc vao/ra ao la quan niém dir li¢u & bd nhd phu sé duge doc
hodc ghi 14 mot diy cac ban ghi logic, cac ban ghi c6 thé co chiéu dai cb dinh
hodc chiéu dai thay doi dugc. Mot diy cac ban ghi logic dugc goi 1a mot file.

Thao tac véi file tudn tu: tai vi trf hién thoi (“ctra sé”), tai cudi, tai dau file v.v.
Mot sb chi thi T/O co sé:

« READ: doc ban ghi tiép theo:
« Tu mot file dd duoc chi ra (khéng can chi ra dia chi bén trong
file)
e Pat nd vao cac 6 nhd lién tiép trong by nh¢ chinh, bat dau tir
mot dia chi dugc chi ro.
«  WRITE: viét 1 ban ghi vao file.
« REWIND d¢ dinh vi dau file V.v.
« OPEN: Nhiéu HPH doi hoi phai mé file trudce khi sir dung no, khi d6
can c6 chi thi OPEN.

6.3.2 Céc chi thi vao/ra ao d6i véi cac file truy cap ngau nhién
Trong nhiéu tng dung cac chuong trinh cin doc/ghi cac ban ghi logic mot
cach ngau nhién. Hau hét cac hé diéu hanh cung cép céc chi thj 40 dé doc hodc
ghi ban ghi logic thir n. C6 mot dang t6 chirc file khac trong d6 cac ban ghi logic
dugc danh dia chi khong phai bang vi tri cia n6 trong file ma bang ndi dung ciia
6.3.3 Viéc cai dat cac chi thi vao/ra 4o
Pé ¢6 thé hiéu duoc cac chi thi I/O a0 duge cai dit nhu thé nao & may muc 2,
can phai tim hiéu viéc céc file dugc t6 chirc va luu trit nhu thé ndo. Van d& co ban
ma hé thdng file phai giai quyét 1a viéc sap dit bo nhd ngoai. Trong d6 c6 hai van
dé chinh la:
«  Kich thuéc cua don vi nhé ngoai s& dugc dung dé sip dit chd cho file.

+  File s& dugc chira trong cac don vi nhé ngoai lién tiép hay khong?
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IV. Bai tap ciing ¢6 kién thirc

6.1 Nhi€ém vu quan trong nhét cta hé diéu hanh 1a gi?

6.2 BO nh¢ 40 1a gi ? Tai sao phai str dung bd nhé 4o ?

6.3 Lam thé nao dé tang tde do viée chuyén ddi dia chi 4o thanh dia chi vat ly ?

6.4 Phuong phép cap trang khi c¢6 yéu cau 1a gi 2 Néu vu nhuoc diém cta phuong
phap nay.

6.5 Phuong phap tap lam viéc 1a gi ? Néu wu nhuoc diém cua phuong phap nay.
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CHUONG 7 CAPHQPNGU

I. Muc dich: Gitip sinh vién nim dugc vé
e Muc hop ngir
e Ngon ngit assembly
II. Yéu cAu: Yéu ciu sinh vién hoc 1y thuyét va lam bai tap
II1. N§i dung: Chwong 7 duoc giang day trong 3 tiét 1y thuyét
7.1Vi hgp ngir

Trong cap vi chuong trinh , ngdn ngir dugc sir dung dé thé hién noi dung cua
vi chuong trinh 1a céc ky hiéu, goi la Micro Assembly Language (MAL). Vi
chuong trinh phai dugc dich sang dang nhi phan, tirng bit cia vi chi thi 32 bit duoc
nbi voi cac dudng day dé diéu khién toan bd duong dir licu.

Céch viét vi chi thi: Trén mdi dong ghi mot vi chi thi, trén dong d6 ghi tén céac
truong khac 0 va gié tri cua chung.

Vi du dé cong AC véi A va chira két qua vao AC, chung ta c6 thé viét:
ENC=1,C=1,B=1,A=10

Nhiéu ngén ngit vi chuong trinh trong giéng nhu vay, tuy nhién viéc viét
chuong trinh nhu thé khong gan giii va d& gy phurc tap. Chung ta s& cb ging lam
cho n6 tréng gidng véi ngdn ngit 14p trinh Pascal

Vi du, chi thi trén duge viét nhu sau: ac:=a+ac.

D¢ chi 10 viéc st dung cac chirc nang 0, 1, 2 va 3 ciia ALU, ching ta viét:

ac:=atac

a:=band(ir,smask) ;# band = "Boolean and*
ac:=a

a:=inv(a) ;# 1nv = “invert”

Céc thao tac dich trai va dich phai co thé duoc ky hiéu la Ishift va rshift, nhu:
tir:=Ishift(tir-+tir)

Statement 1‘:‘/[ 8 A M M R |w E ]A;
(Chi thi ngon ngir U IN L |[SH |B |A p IR N |[C |[B |A D
MAL) X D U R |R C R

Mar := pc; rd 0 0 |2 0 0 1 1 0 0 (0 |0 |O |00
Rd 0 0 (2 |0 0 0 1 0 0 [0 |O [0 |00
ir := mbr 1 0 |2 |0 0 0 0 |0 1 3 /0 (0 |00
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pe = petl o (o o [0 |o |o |o o |1 o |6 [0 |00
Mar :=1r, o o |2 (o |1 |1 o |1 |o o |3 |1 |o0
mbr = ac; wr
alu := tir;

if n then goto 15 0 112 0 0 |0 |0 |0 0 |0 |0 |4 |15

ac := inv (mbr) 1 0 |3 |0 0 0 0 |0 1 1 |0 [0 |00

tir := Ishift (tir); if

n then goto 25 0 1z 2 0 J0 10 |0 1 |4 |0 |4 |25

alu := ac; if z then

goto 22 0 2 |2 |0 0 0 0 |0 0O |0 |0 |1 |22

ac:=band(ir,

amask); goto 0 0 |3 |1 |0 0 |0 |0 |O 1 |1 |8 [3 |00

sp:=spt+(-1);rd |0 0 |0 |0 0 0 1 0 1 2 |2 |7 |00

tir := shift(ir+ir);

ifnthengoto6o |0 |1 [0 |2 |0 [0 |0 O 1 14 13 |3 )69

Bang 7-1 Noi dung thanh ghi vi chi thi
7.2 Gi6i thiéu vé hop ngir

Cap hop ngit 1a cip thudc mirc trén cua cip vi chwong trinh. Cap hop ngir
khac voi cp vi chuong trinh, cip quy udc, va cap hé diéu hanh do cap nay duoc
thuc hién boi chuong trinh dich, khong phai 1a trinh phién dich.

Céc chuong trinh bién d6i chuong trinh cta ngudi str dung duoc viét bang
ngdn ngit ndy thanh mot ngdn ngit khac duoc goi 1a trinh dich. Ngon ngit dung dé
viét chuwong trinh ban du goi 1a ngdn ngit ngudn va ngdn ngir ma chuong trinh ban
dau duoc bién doi thanh goi 13 ngdn ngir dich. Ca hai ngdn ngit ngudn va ngdn ngit
dich déu xéac dinh cac cip. Néu bo xir Iy c6 thé thuc thi truc tiép cac chuong trinh
viét bang ngdn ngit ngudn, ta khong can dich chuong trinh ngudn thanh chuong
trinh trong ngon ngir dich.

Viéc dich duoc sir dung khi bd xtr I chi ¢6 thé duge ding cho ngdn ngit dich
ma khong dung dugc cho ngdn ngtr nguén. Néu viée dich duoc thuc hién ding, viéc
chay chuong trinh da duoc dich s& cho cung két qua nhu khi thyc hién chuong trinh
ngudn da cho bang cach dung bd xur 1y néu co thé. Két qua 1a ta co thé hién thuc
mot cap ma6i khong c6 bd xir Iy bang cach trude tién dich cac chuwong trinh viét cho
cip nay thanh cac chuong trinh trong cip dich va sau d6 thuc thi chuong trinh & cp
dich.

Diéu quan trong can luu y 1a sy khac nhau giira dich va va phién, chuong
trinh ban dau duoc viét bang ngdn ngir ngudn khong duoc thyc thi truc tiép. Thay
vao d6, chuong trinh nay dwoc doi thanh mot chuong trinh twong dwong goi 1a
chuong trinh ddi tuong hay module doi tuong. Viéc thuc thi chuong trinh ddi tuong
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chi duoc tién hanh sau khi viéc dich da hoan tat. Trong dich, ta c6 hai budc phan
biét:

1. Tao ra chuong trinh trong duong trong ngén ngtr dich

2. Thyc hién chuong trinh vira maéi tao ra

7.2.1 Ngon ngir assembly la gi ?

Céc chuong trinh thyc hién chuyén d6i chuong trinh cia ngudi sir dung duoc
viét bang ngdn ngit ndo d6 sang mot ngdn ngir khac duoc goi 1a chuong trinh dich(
translator). Ngon ngit dugc st dung dé viét chuong trinh ngudn duoc goi 1a ngdn
ngir ngudn con ngdn ngit chwong trinh ngudn chuyén doi sang goi 1a ngdn ngit dich.
Ca ngdn ngit ngudn va ngdn ngit dich déu x4c dinh cac mic may.

Dua vao méi quan hé giira ngdn ngir ngudn va ngdn ngit dich co thé chia cac
chuong trinh dich thanh hai nhom. Khi ngén ngir ngudn vé cin ban la mot sy bicu
dién bang ky hi¢u cho mot ngdn ngir may bang sb thi chwong trinh dich duoc goi la
assmbler va ngdn ngit ngudn duoc goi 1 ngdn ngir assembly. Khi ngdn ngit ngudn
la mdt ngoén nglt bac cao nhu la C hodc Pascal va ngon ngt dich 1a mot ngdn ngilr
may bang sb hodc 12 mot biéu dién bang ky hiéu cho mét ngdn ngit nhu vay thi
chuong trinh dich duoc goi 1a compiler.

Ngon ngit assembly thuan khiét 12 ngon ngir trong d6 mdi chi thi ctia né khi
dugc dich sinh ra dang mot chi thi may. No6i cach khéc, c6 tuong ing mot — mot
giita cac chi thi may va cac chi thi trong ngon ngit assemblt. Néu mdi dong trong
chuong trinh assembly chira mot chi thi assembly va mdi word may chira mot chi
thi may, thi chuong trinh assembly dai n dong s€ sinh ra mdt chuong trinh ngén ngir
may dai n word.

Str dung ngdn ngir assembly dé 1ap trinh d& hon sir dung ngdn ngir may rat
nhiéu. Viéc st dung tén va dia chi béng ky hi¢u thay cho s6 nhi phan( hoac sb hé 8,
hé 16) tao nén mot sy khac biét rat 16n. Moi nguoi déu c6 thé nhé duge cac ky hiéu
viét tit cho cong( add), trir( substract), nhan( multiply) va chia( divide) 14 ADD,
SUB, MUL va DIV; nhung it nguoi c¢6 thé nhd dugc cac chi thi may cho cac phép
toan d6 14 24576, 57344, 28672 va 29184( cho may PDP- 11). Nguoi 1ap trinh bang
ngdn ngir assembly chi can nhd cac tén bang ky hiéu goi nhé ADD, SUB, MUL va
DIV, béi vi assembler s& chi dich chiing sang cac chi thi may. Tuy nhién muén c6 ai
d6 lap trinh bang ngdn ngit may thi ho can phai nhd, néu khong thi s& phai lién tuc
tra clru cac gia tri nay.

Di v6i dia chi ciing c6 thé rat ra cac nhan xét twong ty. Ngudi lap trinh

bing ngdn ngit assembly co thé dit tén bang ky hiéu goi nhé cho cac vi tri nhé va
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giao pho cho assembler lo cung cap dung céc gia tri bang s6; trong khi d6 nguoi 1ap
trinh bang ngon ngir may ludén ludn phai 1am viéc voi cac gid tri bang sb cia cac dia
chi.

Hé qua 1a tir khi assembler ra d&i cho dén nay khong con mét ai viét chuong
trinh bang ngdn ngit may nira.

Ngoai anh xa m6t — mot cua cac chi thi assembly vao cac chi thi may, ngén
ngit assembly con c6 mot tinh chat khac nita lam cho n6 khac han cac ngdn ngir 1ap
trinh bac cao, d6 12 ngudi 1ap trinh bang ngdn ngir assembly c6 thé truy cip toi tat
ca cac dic diém va cac chi thi co trong may dich. Ngudi lap trinh bang ngdn ngit
bac cao khong lam dugc nhu vay. Thi du néu may dich c6 mdt bit bdo tran sé(
overflow bit), thi chwong trinh bang ngdn ngir assembly c6 thé kiém tra truc tiép bit
nay, trong khi d6 chwong trinh bang ngdn ngit Pascal khong thé kiém tra truc tiép
duoc. Néu & ban diéu khién cia mot may tinh ¢ cac cong tic thi chuwong trinh bang
ngdn ngir assembly co thé doc trang thai cia chiing. Mot chuwong trinh nhu vay co
thé thi hanh tirng chi thi trong tap chi thi cia may dich, con chwong trinh bang ngdn
ngir bic cao khong thé lam nhu vay.

Mot su khac nhau quan trong nita gitta chuong trinh assembly va chuong
trinh bang ngdn ngir bac cao, 1a chuwong trinh bang ngdn ngir assembly chi c¢é thé
chay dugc trén mot ho may, trong khi d6 chuong trinh duogc viét bz:ing ngdn ngir bac
cao noi chung co thé chay duogc trén nhiéu ho may, day chinh 1a mét vu diém 16n
cua no so voi ngdn ngir assembly.

Tém lai tht ca cac viée co thé thuc hién béng ngon ngit may déu co thé thuc
hién dugc bang ngdn ngit assembly, tuy nhién ngdn ngit bac cao khong 1am duoc
nhu vay mot cach c6 hiéu qua. Cac ngdn ngir dung cho 1ap trinh hé théng thuong 1a
giao cua ngon ngit bac cao va ngdn ngir assembly, trong d6 cu phap la cia ngon ngir

1ap trinh bac cao nhung lai truy cip dugc may bang ngdn ngir assembly.

7.2.2 Khudn dang chi thi ngdn ngir assembly
Mic du ciu trac cia mot chi thi ngdn ngir assembly( trong chuong trinh nay
ching ta s& truong goi ngan gon 1a chi thi hay instruction) rat gidng céu tric cia
mot chi thi may ma né biéu dién, cac ngdn ngir assembly cho cac may khac nhau va
cho cac murc khac nhau lai kha gidng nhau, diéu d6 cho phép ching ta ¢ thé thao
luan chung vé ngdn ngir assembly. Trén hinh 7-01 1a doan chwong trinh ngdn ngi
assembly cho cac may dung bo vi xtr ly 80386, thuc hién viéc tinh N =1+ J + K.

Trong doan chwong trinh 1iy 1am vi du, phin chwong trinh nim bén trén dong co6
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diu chiam thyc hién viéc tinh toan, con cac dong nam bén dudi 13 cac 1énh cho
assembler danh ra cac 6 nhé cho bién I, J, K va N chtr khong phai 13 cac biéu dién
ky hi€u cho céac chi thi may. Cac chi thi 1a ménh 1énh cho assembler thuong duoc

goi la chi thi assembler.

Trwong nhan | Truwdng ma Truwong | Truwong chu thich
phép toan toan hang
FORMUL MOV EAX, 1 ;Nap gia tri bién I vao thanh ghi EAX
ADD EAX,] ;Cong gia tri bién J vao thanh ghi EAX
ADD EAX, K ;Cong gia tri bién K vao thanh ghi EAX
MOV N, EAX ;Chtra két qua I+J+K vao bién N
I DD 2 ;:Danh san 4 byte bo nhé, khoi tao gié tri 2
J: DD 3 ;:Danh san 4 byte bo nha, khai tao gia tri 3
K: DD 4 :Danh san 4 byte bo nho, khoi tao gia tri 4
N: DD 0 :Danh san 4 byte bo nhd, khoi tao gia tri 0

Hinh 7-1 TinhN=1+J+K

Chi thi - Instruction

Instruction 1a chi thi ngén nglt assembly, nd cd 4 truong: truong nhan,
truong ma phép toan, truong toan hang va trudng chu thich. C6 nhirng chi thi chi ¢é
mot trudng ma phép toan, co chi thi ¢cé thém trudng céc toan hang, con trudng cha
thich c6 hay khéng tuy thudc nguoi viét chuong trinh.
Nhan | Ma phép toan | Toan hang ; Chu thich
Nhan (Label):

Nhan 1a mdt day cac ky hi¢u chir cdi, chit s0...dugc si dung nhu mot tén, gan

cho céc dia chi bd nhé, cac 1énh trong chwong trinh ¢ thé dung tén nay thay cho dia
chi bd nhd ma nhin dai dién. Néu nhdn ding truéc cac chi thi cua ngdn ngi
assembly thi cac 1énh nhdy c6 thé dung nhan ciy thay cho dia chi dich néu ching
can nhay t6i 1énh dugc gan nhin. Nhin ciing can cho cic chi thi assembler c6
nhiém vu sép dat bd nhd, thi du DD (Define Double Word) — Iénh cho assembler
danh sin 1 wod kép (4 byte), dé c6 thé truy cap duoc dit lidu cat & d6 thong qua tén
nhan.

Céc ngon ngit assembly cu thé co cac yéu cau khac nhau vé chiéu dai cua
day ky tu dung lam nhan, céc ky tu dugc phép st dung trong nhan. v. v.

Trén hinh 7-1 chung ta théy ¢6 5 nhan: FORMUL, 1, J, K va N, cac nhan két
thac bang ky tu “ : ”, day chi 1a mot quy udc cu thé trong mot sé ngdn ngir

assembly,khong phai 14 diéu gi dic biét quan trong.
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Ma phép toan (Opcode — Operation code)

M3 phép toan 1 chir viét tat goi tri nhé clia ngdn ngi assembly dai dién cho
mot chi thi may bang sd. Thi du ADD, MOV trén hinh 7-01.

Trwong toan hang (operand)

B4o cho b xir 1y biét phai tim cac toan hang & dau, hay ndi cach khac trudong
nay chi ra dia chi cia cac toan hang néu phép toan c6 toan hang. Tat nhién ciing c6
nhting chi thi assembly khong c6 toan hang.

Trwong chu thich

Chu thich (comment) thudng duoc quy udc phai viét sau ky tu © ; ¢ va két
thic boi diy xudng dong. Chu thich dung dé diénc giai dong l1énh trong chuwong
trinh dé viéc doc duoc dé& hiéu hon. Trong mot chuong trinh dai cac chu thich rat
quan trong va can thiét.

Gia chi thi - Pseudoinstruction

Trong chuong trinh viét bang ngdn ngir assembly, cac chi thi cho assembler

trong cling giéng nhu cac chi thi cho bd vi xtr 1y thuce hién, vi thé n6 con duogc goi la

gia chi thi - Pseudoinstruction. Chi thi assembler gém c6 4 trudng hop nhu sau:

Tén | Chi thi assembler Doi s6 ;Cht thich

Tén

Ciing giéng nhu truong nhin, chi thi assembler co thé c6 hodc khong co
truong tén. Tén 1a mot day cac ky hiéu chir cai, chir sd... C6 thé diung tén dé gan cho
cac dia chi b nhd va str dung tén nay nhu cc bién trong cac chwong trinh ngdn
ngir 1ap trinh bac cao. Ciing c6 thé gan tén cho cac hing sé ma chuong trinh s& sir
dung.
Chi thi assembler

Ciing twong ty nhu cac chi thi (instruction), d6 1a chir viét tat goi tri nhé cua
ngon ngtr assembly, nhung do 1a Iénh cho chinh chuong trinh dich — assembler, bao
cho n6 biét phai 1am gi hodc 1am nhu thé nao. Néi chung khong c6 quy tic nao giup
ta phan biét chi thi (instruction) va vhi thi assembler (Pseudoinstruction) ca, ching
déu 1a cac tir viét tit goi nhd, ngudi l4p trinh bang ngdn ngit assembly chi co cach
tra cru va dan dan thuoc “mat” chung.
Truong dbi sé (argument)

Tuy thudc vao chi thi assembler cu thé, ddi s6 c6 thé 1a mot dia chi nhé hodc
mot s6 dé sir dung cing véi chi thi va do chi thi xac dinh.

Trwong chu thich
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Chu thich thuong viét sau ky hiéu  ; ¢ va két thic boi ddy xudng dong (Enter).
Céc chu thich dung dé dién gid dong I¢nh trong chuong trinh, dé viéc doc lai duoc
dé hiéu hon.

7.2.3 So sanh ngon ngir assembly va cac ngdn ngir bac cao

Trudc khi can tao ra cac chwong trinh s& chay thudng xuyén, thi du cac
chuong trinh cua hé diéu hanh, nodi chung nguoi ta déu viét bing ngdn ngi
assembly nham dat téc d6 chay cao va tiét kiém b nhd. Ngay nay nguoi ta khong
1am nhu vay nira. C6 thé ké ra mot s6 nguyén nhan chinh sau day.

Thir nhat, gia bo nhé giam khong ngimg, viée ¢ ging viét chuong trinh sao
cho cang nho cang t6t dé tiét kiém bod nhd khong con miy ¥ nghia nira. Ngoai ra toc
d6 bd nhd va CPU ciing ngay cang ting, viéc sir dung ngdn ngit assembly nham tao
ra cac chuong trinh chay nhanh hon trong phan 16n cac truong hop ciing khong dem
lai ¥ nghia thuc té gi.

Nguyén nhan thtr hai 1a cadc chuong trinh ngay cang 16n va phutc tap, dugc
nhiéu ngudi cung tham gia viét trong thoi gian dai, van dé d& doc, d& bao tri, d& stra
d6i va str dung lai c6 ¥ nghia thuc sy quan trong.

Nguyén nhan thi ba lién quan t6i cac chuwong trinh dich (compiler), viéc viét
cac chuong trinh dich da tro thanh mot cong nghé phat trién, cac chuong trinh dich
ngay nay c6 thé nhan vao cc chuong trinh ngudn viét bang ngdén ngir bac cao va
sinh ra cac chuong trinh md may rat hiéu qua, ching vira nhé vira chay nhanh.

Chung ta s& rut ra dugc cac két luan hiru ich khi so sanh hai hé diéu hanh 1a
MULTICS va TSS/67 cho méay IBM 360/67. Ca hai h¢ diéu hanh nay déu dugc bit
dau viét vao cung mot khoang thoi gian va ching c6 kich thude xap xi nhau. Mot
phan 16n, khoang 95% hé diéu hanh MULTICS dugc viét bang ngdn ngit bic cao
PL/I, con hé diéu hanh TSS/67 cua IBM dugc viét hoan toan bang ngdn ngit
assembly.

Cac h¢ diéu hanh 16n nhu MULTICS va TSS/67 phai thuc hién nhiéu nhi¢m
vu khac nhau, chang han phai diéu khién tat ca cac thiét bi 1/0, giai quyét tat ca cac
tinh huéng dugc dinh thot chat ché, phai quan 1y cac co s¢ dir liéu 16n. v. v. Hi¢u
suét cao 1a mot van dé co tinh cbt yéu ddi v&i hé diéu hanh, chinh vi vay noé cé thé
dugc st dung dé viét nén hé diéu hanh.

Ning suit lap trinh tinh trung binh theo s6 dong Iénh khong phu thudc
ngon ngir 1ap trinh dwgc sir dung.

Két qua thyc hién hai du an hé diéu hanh trén cho thiy, ching dugc hoan
thanh trong cac khoang thoi gian ngang nhau. Tuy nhién diéu dic biét dang cha y 1a
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nhom viét MULTICS chi ¢6 50 nguoi va chi phi udc tinh 10 triéu dola, trong khi
nhom viét TSS/67 gébm 300 ngudi va chi phi wdc tinh 1a 50 triéu ddla (theo
Grahm,1970). Viéc st dung ngon ngir 1ap trinh bac cao PL/I da tiét kiém cho du an
MULTICS hang chuc triéu déla, chi phi cho viéc viét chuong trinh chi bang 20% so
v6i dy an TSS/67.

Céc nghién ctru da chi ra réng, néu mot nguodi 1ap trinh lam viéc cho mot du
an trong khoang thoi gian vai nam, thi tinh trung binh hang thang anh ta viét duoc
tir 100 dén 200 dong 1énh, khong phu thudc vao ngon ngir lap trinh dugc sir dung
(theo Corbatd, 1969). Ngudi 1ap trinh chi co thé hy vong dat dugc ning suit lao
dong 1ap trinh cao so véi cac chuong trinh nhd. Bdi vi mdt chi thi ngdn ngtr PL/I
tuong dwong voi tir 5 dén 10 1an ning sudt ciia ngudi 14p trinh assembly. Doi véi
cac ngdn ngit 1ap trinh bac cao khac, két qua ciing twong tu nhu vay.

Chuong trinh bing ngén ngir bac cao dé doc, dé hiéu hon.

C6 mét Iy do quan trong khac nira khién ngudi ta tranh sir dung ngdn ngir
assembly; D6 1a ngay ca mdt nguoi 1ap trinh assembly chuyén nghiép noéi chung
ciing kh6 ma hiéu duoc chuong trinh assembly do ngudi khac viét, nhat 1a khi
chuong trinh dé dai.

Chuong trinh nguén day di cia hé didu hanh MULTICS bang ngdn ngit PL/I
dai khoang 300 trang, v6i chiéu dai d6 hiéu va nim viing da 1a mot viéc khong hé
dé dang. Tuy nhién viéc do6 ciing chi 1a tim thudng néu dem so cdi ciée phai doc
30.000 chuong trinh viét bang assembly. Mic ddu khong c6 ai thir cd ging doc toan
bd chwong trinh ngudn caia MULTICS, nhung ciing c6 nhitng ngudi ¢d ging tim
hiéu cac chuong trinh con cu thé, ching c6 chiéu dai trung binh 4 trang bang ngdn
ngtr PL/I.

Trong céc dy an 16n sy thay d6i nhan sy hang nam tinh trung binh 1a 15%,
nhu vay sau 5 nim trong nhom lap trinh chi con lai rat it ngudi da tham gia tir dau
du an. Néu nhu nhirng ngudi 1ap trinh méi ra nhap nhém khong hiéu dugce chuong

trinh ctia nhitng nguoi trude ho dé lai thi cac du an s& gap mot tré ngai rat 16n.

IV. Bai tap ciing c6 kién thirc:

7.1 Trong cap vi chuwong trinh ngén ngir duge st dung dé thé hién noi dung cua vi
chuong trinh 1a ngdn ngir gi?

7.2 Cép hop ngir 12 gi? So sanh cip hop ngit voi cdp vi chuong trinh va cip hé diéu
hanh
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7.3 Ngon ngtr assembly 1a ngdn ngir gi? So sanh ngoén ngir assembly véi ngdn ngit

bac cao
7.4 Giai thich doan 1énh sau:
CLEAR RO;

MOVE R1, #100;
CLEAR R2;

LOOP: ADD R0 ,1000(R2);

INCREMENT R2;

DECREMENT R1;

BRANCH-IF > 0 LOOP; // néu R1 >0 thi thuc hién LOOP
STORE (2000), RO;

7.5 Giai thich doan 1énh sau:
MOV R4, #15
ADD R4, (R1)
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CHUONG 8 HE THONG VAO RA

I. Muc dich: Gitp sinh vién nim dugc
e Co ban vé h¢ thong vao ra
e Phuong phap ghép nbi thiét bi ngoai vi
II. Yéu ciu: sinh vién can hoc 1y thuyét va 1am bai tip trong sach ra bai tap
II1. Ndi dung: Chuong 8 duoc giang day trong 2 tiét 1y thuyét
8.1 Tong quan vé hé thong vao ra
Chire niing: Trao ddi thong tin gitra Mdy tinh v6i méi trudng bén ngoai.
May tinh mubn trao ddi v6i con nguoi can c6 ban phim, chuot, loa, mic, ...

May tinh muén trao d6i thong tin voi khong gian can c6 may anhthé nhg, may Scan,

Céc thao tac co ban:

e Vao dur liéu

e Radirliéu
Céc thanh phan chinh:

e Thiét bi ngoai vi

e Module ghép nbi vao ra
% Thiét bi ngoai vi

Chirc ning: phuong tién chuyén d6i thong tin giira bén trong va bén ngoai
may tinh
Dic diém céc thiét bi:

Trén thi truong ton tai rat nhiéu cac thiét bi ngoai vi khac nhau vé: Nguyén
tac hoat dong, tdc do, dinh dang dir liéu truyén, V.V. Déng thoi cac thiét bi nay co
tdc do lam viéc chdm hon CPU va RAM réat nhiéu. Chinh vi ly do trén can c¢b
Module vio ra dé ghép ndi cac thiét bi ngoai vi vao hé thong BUS may tinh.

% Phan loai:
e Thiét bi nhép: Keyboard, Mouse, Scan, Micro,...
e Thiét bi xuat: Monitor, Printer,
e Thiét bi xuét nhap: Modem, NIC, Driver,...

% Cau truc tong quat cua thiéet bi ngoai vi:
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Dir liéu vao/ ra
Module

—

T/h diéu khién

Bodem (3 B chuyén dbi
’ tin hiéu

-

T/h trang thadi
(State)

Khoi Logic diéu khién

Dir liéu
vao/ra bén
ngoai

Hinh 8-1 So d0 céu tric tong quan ciia thiét bi ngoai vi

e B0 chuyén doi tin hi€u: chuyén doéi dir li¢u gitta bén trong va bén ngoai May

tinh

Bo dém dit lidu: noi luu trir dit liéu trung gian giita May tinh va thiét bi ngoai

vi, dat bén trong thiét bi ngoai vi.

Khéi logic diéu khién: diéu khién hoat dong cua thiét bi ngoai vi theo tin
hiéu tir Module I/O géi t6i thiét bi.
«* Module I'O
Chtrc ning: Noi ghép thiét bi ngoai vi voi bus ctia mdy tinh.
Diéu khién va dinh thoi

Trao dbi thong tin voi CPU

Trao dbi thong tin véi thiét bi ngoai vi

Pém giita may tinh véi thiét bi ngoai vi

Phat hién 13i ctia cac thiét bi ngoai vi.

CAu trac chung:
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Bus dir liéu = Bus dir liéu
Thanh Cong i ——
’ HOt
\'/I::D ghi e Duong d/kh

dém snep >

dir lizu | vao/ra State

Thanh ghi
trang thdi/diéu khién

Cﬁ{rg <::>

Cdc duong d/c I n 5". .
" L o sk =y ghép
Céc dwong d/k Khoi Logic diéu khién vaoka |

Hinh 8-2 So dd céu triic chung ciia module vao ra
e Thanh ghi dém dir li€u: dém dir li€u trong qua trinh trao ddi
° Céng ndi ghép vao ra: két ndi thiét bi ngoai vi, moi céng co dia chi xac dinh
va chuin két ndi riéng phu thudc so d6 chan.
e Thanh ghi trang thai/diéu khién: luu trir thong tin trang thai cho cc cong vio
ra

e Khoi logic diéu khién: diéu khién Module vao ra

8.2 Ciac phwong phap diéu khién vao ra
C6 thé phén loai cac phuong phap diéu khién vao ra theo 3 cach sau:
e Vao ra bang chuong trinh
e Vao ra bing ngit
e Truy cip b nhé truc tiép DMA
8.2.1 Vio ra bang chuong trinh — polling
Nguyén tic chung:
e Sir dung 1énh vao ra trong chuong trinh dé trao d6i dit liéu voi cong vao ra.
e Khi CPU thuc hién chuong trinh gap 1énh vao ra thi CPU diéu khién trao d6i

d li€u voi cong vao ra.
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Doc trang thdi
sdn sang

Module 170
sdan sang?

Trao doi dii liéu
voi Module 1I/0

\

e CPU va thict bi ngoai vi chi trao doi dir li€u khi c6 tin hi€u moc noi bao san sang

(Ready/Akc) cua cac phia. Sau khi may tinh khoi dong thiét bi ngoai vi (khéi
ghép nbi), may tinh ludn chd va kiém tra trang thai sin sang cia thiét bi ngoai vi
gdm cac budc:
(1) Poc thong tin vé trang thai sin sang cta thiét bi ngoai vi
(2) Kiém tra: Néu thiét bi ngoai vi san sang thi trao ddi dit lieu, nguoc lai thi vé
budc (1) dé kiém tra lai.
Phuong phéap nay dugc dung khi téc d6 trao doi dir liéu cua cac bén (CPU va
thiét bi ngoai vi) rt khong bang nhau.
Nhan xét:
e Viéc trao d6i thong tin 1a tin ciy vi chi trao ddi khi thiét bi ngoai vi sin sang.
e Tbn thoi gian CPU vi phai kiém tra trang thai sin sang cta thiét bi ngoai vi (viéc
kiém tra ndy co CPU dam nhiém) nén giam hiéu suat ctia hé thong.
e Phu hop vé6i nhitng hé théng khong doi héi cao vé téc d6 trao ddi dir liéu, hé
théng co it thiét bi ngoai vi.
8.2.2  Vao ra bang phuong phap ngat
Binh thuong may tinh thyc hi€én mot chuong trinh (cong viéc) nao d6. Khi
thiét bi ngoai vi c6 yéu cau trao d6i dir liéu, né s& gui tin hiéu yéu cau ngit CPU
dung cong viéc hién tai, phuc vu cho trao doi dir lidu thong qua tin hi¢u yéu ciu
ngit IRQ (Interrupt Request) tac dong vao chan INTR (chan tiép nhan yéu ciu ngit)
ciia CPU. CPU nhin dugc yéu cau ngit, néu chip nhin né s& dua ra xung INTA xéc

nhén t6i thiét bi ngoai vi, sau d6 CPU tim chuong trinh con phuc vu ngit twong tng
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s hiéu nga"lt va thyc hién nd. D6 chinh 1a chuong trinh con thuc hién trao doi
(vao/ra) dir liéu do thiét bi ngoai vi yéu cau. Khi trao d6i xong (ISR — Interrupt
Service Routine) két thac thi CPU tiép tuc cong viéc (chuong trinh) di bi gian doan.

Chuong trinh
hién tai cia CPU

Yéu cu ngit / Chuong trinh con
\4 <
phuc vu ngat

\ (trao doi dir 1i¢u)

8.2.3 Vao ra st dung DMA

/ | \
ﬁﬂ /ﬁ@

Memory Mcmory

\4

CPU DMA controller

(a) Programmed 1/O transfer (b) DMA transfer

Trong cac phuong phap vao/ra dir lidu bang chuong trinh ké trén, dir liéu
phai dugc chuyén qua lai tr bd nho dén CPU rdi dén thiét bi ngoai vi hoac nguoc
lai bﬁng viéc thyc hién ting 1énh (MOV, IN hodc OUT) cua CPU véi su tham gia
ctia cac thanh ghi. Dir liéu ciia mdi 1an van chuyén 1a byte hodc word (2 byte), toc
d6 trao ddi dir liéu phu thudc rit nhiu vao tdc d6 thuc hién cac 1énh trao ddi dir lidu
ké trén. Noi chung, toc do trao doi dir lidu 1a khong thé nhanh dugc. Vi cac thiét bi
1am viéc v&i bd nhé khéi nhw man hinh, 6 dia, ... yéu cau trao d6i ca mang dir liéu
thi phuong phap vao/ra dit liéu bang chuong trinh 1a khong phu hop. Khi d6 nguoi

ta nghi dén viéc diéu khién dit liéu vao/ra truc tiép tir bd nhd dén thiét bi ngoai vi
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hoic ngugc lai ma khong thong qua CPU bang nhitng 1énh trao ddi dir liéu nhu

MOV, IN hodc OUT. B¢ 1a phuong phap vao/ra dit liéu bang cach truy nhép truc

tiép bo nhé (DMA — Direcr Memory Access). Trong truong hop nay CPU trao

quyén diéu khién cho mot mach phan cimg phu diéu khién viéc vao/ra dir lidu, d6 1a
DMAC — DMA Controller
% Céac thanh phan cia DMAC

Thanh ghi dir li€u: chira dir liéu trao ddi.

Thanh ghi dia chi: chira dia chi cua ngan nhé dir licu
B dém dit ligu: chira s tir dit li¢u can trao doi

Khoi logic diéu khién: diéu khién hoat dong cia DMAC

% Hoat dong cia DMA
e Khi cin vao ra dit liéu thi CPU nhd DMAC tién hanh vao ra dit liéu véi

thong tin cho biét nhu sau:

O

(@)

Dia chi thiét bi vao ra

Dia chi dau cua mang nh¢ chira dir 1iéu va DMAC nap thanh ghi dia
chi

S4 tir dit liéu can truyén va DMAC nap vao bo dém dir lieu

CPU sé di thuc hién viéc khac

DMAC diéu khién viéc trao ddi dit liéu sau khi truyén mot tir dit liéu
thi ndi dung thanh ghi dia chi tang Ién va ndi dung bo dém dix liéu
giam xuéng mot don vi.

Khi bé dém bang dir liéu bang 0, DMAC géi tin hiéu ngit CPU dé
bao két thic DMA
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E— BUS DIA CHI
— = BUS DI LIEU = :
CPU '
Thiét bi B¢ nhé
1/0
DMAC
YEU CAU YEU CAU
CHAPNHAN CHAP
NHAN
HOLD E E
HLDA L
BUS B/K, T/H 10/MEM

Hinh 8-3 So d0 két ndi cia DMAC

% Céc kiéu thwe hién DMA

DMA truyén theo khbi: DMAC str dung BUS dé truyén ca khéi dit liéu (CPU
chuyén nhuong BUS cho DMAC)

DMA lay chu ky: DMAC cudng birc CPU treo tam thoi ting chu ky BUS dé
thuc hién truyén mot tir dit lidu

DMA trong suét: DMAC nhén biét nhitng chu ky nao CPU khong st dung
BUS thi chiém BUS dé trao d6i dit liéu (DMAC lay 1én chu ky)

< Dic diém DMA

8.3

CPU khong tham gia trong qua trinh trao dbi dit liéu

DMAC diéu khién trao dbi dir liéu giita bd nhé chinh va Module vao ra véi
tdc d6 nhanh.

Phu hop véi yéu cau trao d6i mang dir liéu c6 kich thude 16n.

Ghép ndi thiét bi ngoai vi

% Cac kieu noi ghép vao ra

Néi ghép song song
Noi ghép ndi tiép

% Noi ghép song song

Truyén céc bit dit liéu dugc truyén song song trong cing mot thoi diém trén
nhiéu duong day.

Toc do truyén cao
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e Can duong truyén song song dé tai cac bit dir lidu cung di, diéu d6 khién
phuong phap nay tén kém vé day dan.
Dién hinh cua phuong phap ndy cong mdy in 25 chan LPT.
% Noi ghép noi tiép
e Tung Bit cua dit liéu 1an lugt duge giri di trén mot dudng truyén duy nhit
e Dit liéu trong may tinh thuong & dang 8bit, 16b,... vi thé can c6 bd chuyén
d6i tir song song sang ndi tiép.
e Tbc do truyén cia phuong phap ndy chim vi truyén tudng bit trén mot
duong day
e Uu diém 1a kinh té, khong ton day, c6 thé dung dé truyén di xa.
e Céc céu hinh ghép ndi ghép
e Diém - diém (point to point): Qua mdt cong vao ra chi co thé ghép
mot thiét bi ngoai vi (PS/2, COM, LPT,...)
e Diém - da diém (Point to multipoint): Thong qua mot cong vao ra
ghép nhiéu thiét bi vao ra. Vi du: SCSI(7,15), USB (127),...
8.4 Cic cong vao ra thong dung
8.4.1 Cong song song LPT
Cac may tinh PC dugc trang bi it nhat 13 1 cong song song va 1 cong ndi
tiép. Khac voi ghép ndi ndi tiép c6 nhidu ing dung, ghép ndi song song thuong chi

phuc vu cho may in. So d6 ghép nbi song song nhu hinh sau:
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IRQ

PC Interface

Hinh 8-4 Ghép ndi song song ra cong LPT

IRQ Logic L e
N 215
Il control o
Register
o2
g
l o
o
L N 7 N £
o
A Regiat 1
R egister
DO-D7 o
ol
= 22
510~
PEH — 23
[,
— Status ROR ;‘14 [
= y O0—=
lf Register B3Y ;: o
o
ELE et
/P ONOE S5UB-D 25
A0-BY =
N
Lddress
A Z
Tom Decoder
Control
IOW

C6 ba thanh ghi c6 thé truyén sb lidu va diéu khién may in ciing nhu khbi

7 6 5 4 3 2 1 0
Tin hiéu may in | D7 | D6 | D5| D4 | D3 | D2 | DI | DO
Chan sb 9 | 8|71 6 | 54132
(a)
7 6 5 4 3 210
Tin hi¢u may in | BSY | /ACK | PAP | OFON | /FEH | x | x | x
Sbchan cam 11 10 | 12 13 15 |-]-]-
(b)
76 5 4 3 2 1 0
Tin hifu may in | x | x | x | [IRQ | /DSL | /INI | /ALF | STR

ghép ndi. Pia chi co so ctia cac thanh ghi cho tat ca cong LPT (line printer) tir LPT1
dén LPT4 duoc luu trit trong vung sb liéu BIOS. Thanh ghi sb liéu dugc dinh vi &
offset 00h, thanh ghi trang thai & 01h, va thanh ghi diéu khién ¢ 02h. Thong thudng,
dia chi co so cia LPT1 la 378h, LPT2 la 278h, do d6 dia chi cua thanh ghi trang
thai 12 379h hodc 279h va dia chi thanh ghi diéu khién 1a 37Ah hoic 27Ah. Pinh
dang cac thanh ghi nhu sau:
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Sochan cam

- - 17 16 14 1

(©)

Bang 8-1 Bing dinh dang cho cac thanh ghi dir li¢u, trang thai va diéu khién
(b) Thanh ghi dit liéu (hai chiéu)

(c) Thanh ghi trang thai may in (chi doc)

(d) Thanh ghi diéu khién may in

x: khong swr dung

IRQ: yéu cau ngat cimg; 1 = cho phép; 0 = khong cho phép

Ban mach ghép ndi chi co bus dir liéu 8 bit do di liéu ludn di qua may in

thanh ting khdi 8 bit. Cac chén tin hiéu cua dau cdm 25 chan cua cong song song

LPT nhu sau:
Chan Tin hiéu Mo ta

1 STR Mirc tin hi¢u thap, truyén dirliéu t6i may in

2 DO Bit dir li¢u 0

3 Dl Bit dit li¢u 1

4 D2 Bit dir li¢u 2

5 D3 Bit dit li¢u 3

6 D4 Bit dir li¢u 4

7 D5 Bit dit li¢u 5

8 D6 Bit dir li¢u 6

9 D7 Bit dir li¢u 7

10 ACK Mirc thap: mdy in d nhan 1 ky tu va c6 kha
nang nhan nira

11 BSY Murc cao: ky tu da dugc nhan; bo dém may in
day; khoi dong may in; may in & trang thai off-
line.

12 PAP Mirc cao: hét gidy

13 OFON Mirc cao: may in ¢ trang thai online

14 ALF Tu dong xudng dong; mirc thap: may in xudng
dong tu dong

15 FEH Murc thap: hét gidy; may in & offline; 16i may
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in
16 INI Mirc thap: khoi dong may in
17 DSL Mirc thap: chon may in
18-25 GROUND oV

Bing 8-2 Tin hi¢u chan ciia cong LPT

Thuong toe d6 xtr 1y dit liéu cua cac thiét bi ngoai vi nhu may in cham hon
PC nhiéu nén cac dudng ACK, BSY va STR dugc sir dung cho k¥ thuat bét tay.
Khoi dau, PC dit dir 1idu 1én bus sau d6 kich hoat duong STR xubng murc thap dé
thong tin cho may in biét ring s liéu dd 6n dinh trén bus. Khi may in xir Iy xong dit
lidu, no6 s& tra lai tin hiéu 4CK xudng murc thip dé ghi nhan. PC doi cho dén khi
duong BSY tir may in xudng thdp (mdy in khong ban) thi s& dua tiép dir liéu 1én
bus.

Dit lidu c6 thé trao ddi truc tiép giita 2 PC qua cac cong song song véi nhau.
Mudn vdy, cic duong diéu khién bén nay phai duoc két ndi voi cac dudng trang
thai bén kia.

VB2 - ; VB1
ONOE ONOF
N 43 2 Y13
Pl . PRl =
o+Hin 0200
2 BSY BSY 2
i 0o
ol A Y AP
S ot
1% ol
O—r=10 o— 9 a_-
1 oo~
O__DB C)——EI'3 i
S . e Pl . o
Fi 7 n&
0 o0 D5
BCl o— o—fmietl
0 o1 D
o o—-0
o DSL DSl o 0 D3
i E— —p ]
c r.S N T G IG : ::
0 o o
O o 3 D1
o o o oo
Ot STR | o—H—
O oL
3 T~
SUB-D25 SUB-D 25

Hinh 8-5 Trao ddi dit liéu qua cong song song giita 2 PC
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8.4.2 Noi tiép (Serial)

Céac ghép ndi ciia PC cho trao ddi nbi tiép déu theo tiéu chuan RS-232 cua
EIA (Electronic Industries Association) hodc ctia CCITT & Chau Au. Chuéan nay
quy dinh ghép ndi vé co khi, dién, va logic gitta mot thiét bi dau cubi sb liéu DTE
(Data Terminal Equipment) va thiét bi thong tin s6 liéu DCE (Data Communication
Equipment). Thi du, DTE 1a PC va DCE 1a MODEM. C6 25 dudng v6i dau cam 25
chan D25 giita DTE va DCE. Hau hét viéc truyén sb liéu la bat dong bo. Co 11 tin
hiéu trong chuan RS232C dung cho PC, IBM con quy dinh thém dau cim 9 chan

D9. Céc chan tin hi€u va moéi quan hé gitra cac dau cam 25 chan va 9 chan:

D25 | D9 Eilénu Huwéng truyén Mo ta

1 - |- - Protected ground: ndi dat bao vé

2 3 | TxD DTEI'DCE Transmitted data: ditliéu phat

3 2 |RxD DCECDTE Received data: dirliéu thu

4 7 | RTS DTEL'DCE Request to send: DTE yéu cau truyén ditliéu
5 8 | CTS DCELDTE Clear to send: DCE sén sang nhan ditli¢u

6 6 | DSR DCE[IIDTE Data set ready: DCE san sang lam viéc

7 5 | GND - Ground: nbi dit (0V)

8 1 | DCD DCElIDTE Data carier detect: DCE phat hién song mang
20 |4 |DTR DTEL/DCE Data terminal ready: DTE sin sang lam viéc
22 |9 |RI DCELIDTE Ring indicator: bdo chudng

23 |- |DSRD |DCEIDTE | Data signal rate detector: do toc dotruyén

20m.

Bang 8-3 Tin hiéu chin cia cong ndi tiép
Chuén RS-232C cho phép truyén tin hiéu voi tbe d6 dén 20.000 bps nhung

néu cap truyén du ngin c6 thé 1én dén 115.200 bps. Chiéu dai cap cuc dai la 17-

Céc phuong thirc ndi giita DTE va DCE:

+ Pon cong (simplex connection): dir liéu chi dugc truyén theo 1

huéng.

+ Ban song cong ( half-duplex): dit lidu truyén theo 2 huéng, nhung mdi

thoi diém chi duoc truyén theo 1 hudng.

+ Song cong (full-duplex): sé lidu duoc truyén dong thoi theo 2 hudng.
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8.4.3 Cong PC-Game

CAu trac va chirc ning cua board ghép ndi trd choi (PC game) nhu hinh bén

dudi.
P1
D_2—O UO_;IC_{ £y
Q
Bo dem o—9l "5
Mach 3
: , O30
ghep nol [ ‘o]
bus O—51°
O—357©°
| | | | = K 5 JOYTICK B
O
Mach by o
da hai |:|1—§—o
v T
JOYTICK A B JOYTICK B
1 =y
Phim 1 dJ
N o— 215 — 1 Phim 1
R o 'g o o Rx
’ 112
B o |
g
Ry et
oo Ry
2 Lo
o2 o ]
o o——~t1o
P 3 [ T
Phim 2 D—B—O\/ Phim 2

CONNECTOR DB15

Hinh 8-6 CAu tric ciia board ghép noi cong PC-game

Chan ciia dau ndi 15 chéan Strdung cho
2 Phim 1 cua Joystick A (BAT)
3 Bién trg X cua Joystick A
6 Bién trg Y cua Joystick A
7 Phim 2 cua Joystick A (BA2)
10 Phim 1 cua Joystick A (BB1)
11 Bién trg X cua Joystick B
13 Bién trg Y cua Joystick B
14 Phim 2 cua Joystick A (BB2)
1,8,9,15 Ve (+5V)
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4,5,12 GND (0V)

Bang 8-4 Tin hi¢u chin ciia cong PC-game

Board mach dugc ndi voi bus hé thdng ctia PC chi qua 8 bits thip cua bus di
liéu, 10 bits thép cua bus dia chi va cac duong diéu khién IOR va IOW. Mot dau ndi
15 chan duoc ndi véi board mach cho phép ndi cuc dai hai thiét bj cho PC game goi
1a joystick.

MBJi joystick c6 2 bién tré c6 gia tri bién doi tir 0 dén 100kQ duoc dit vudng
gbc voi nhau dai dién cho vi tri x va y cda joystick. Thém nira chung c6 2 phim
bam, thudng 1a cac cong tic thudng hd phi hop véi cac mirc logic cao cua cac day
trén mach.

C6 thé xac dinh dugc trang thai nhan hodc nha phim mét cach dé dang bang
Iénh IN t61 dia chi 201h. Nibble cao chi thi trang thai ciia phim. Vi board khong
dung duong IRQ do d6 khong c6 kha ning phat ra 1 ngit, do vay board chi hoat
dong trong ché d6 hoi vong (polling). Byte trang thai cia board game nhu sau:

D7 D6 D5 D4 D3 D2 Dl DO
BB2 | BB1 | BA2 | BAl | BY | BX | AY | AX

Bang 8-5 Byte trang thai ctia board game
BB2, BB1, BA2, BA1: Trang thai cua cac phim B2, B1, A2, Al; 1 =nha; 0 =
nhéan

BY, BX, AY, AX: Trang thai cua mach da hai tuy thudc vao bién tré tuong ung.
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8.4.4 Codng ban phim

Keyboard
Keyboard Interface 4
z
IRQ1 Y- Decoder
IRQ Logic
D0 . : -
Serial 11 bits SDU
D1 Interface —
D2 (BC/XT) él |—| |—| u |§ b= T
03 or M € L LN E Star]
Keyboard = 2 METHixX
L Controller L E v A
D5 8042/8741/8742 Keyboard cable oy ) -
(AT =ct) b et
Db 5can —_—
- Enable

Hinh 8-7 So dd két ndi cong ban phim
Chip xir Iy ban phim lién tuc kiém tra trang thai cua ma trin quét (scan
matrix) dé xac dinh cong tac tai cac toa do X,Y dang dugc dong hay md va ghi mot
mi tuong Gng vao bd dém bén trong ban phim. Sau d6 mi nay s& dugc truyén ndi
tiép t6i mach ghép ndi ban phim trong PC. Cau triic cia SDU cho viéc truyén sb

liéu nay va cac chan cam cua dau ndi ban phim.

SDU
0 10
STRT | DBO | DB1 | DB2 | DB3 | DB4 | DB5 | DB6 | DB7 | PAR | STOP
STRT: bit start (luén bang 0)
DBO - DB7: bit s6 li¢u tir 0 dén 7.
PAR: bit parity (luon 1¢)
STOP: bit stop (ludn bang 1).

Tin hiéu xung nhip dung cho viéc trao d6i dit liéu thong tin ndi tiép dong bd
v6i mach ghép ndi ban phim (keyboard interface) trén main board duoc truyén qua
chan s 1.

Mot bo diéu khién ban phim da duoc lép dat trén co sé cac chip 8042, hoac
8742,8741. N6 c6 thé duge chuong trinh héa (thi du khéa ban phim) hon nita sb

lidu co6 thé truyén theo 2 hudng tir ban phim va mach ghép nbi, do vy vi mi cua
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chip ban phim cé thé gitp cho viéc nhan I¢énh diéu khién tir PC, thi du nhu dat tde
do 1ap lai cua nhén ban phim,....

Chan 1: clock
Chan 2: dit lidu
Chan 3: Reset
Chan 4: GND

Chéan 5: Vee

Hinh 8-8 Pau cim ban phim AT

Chén 1: di lidu 2 1
Chan 2: khéng ding

Chén 3: GND

Chan 4: Vee 4
Chan 5: clock
Chan 6: khong ding 8

Hinh 8-9 Piu cim ban phim PS/2

IV. Bai tip ciing co kién thirc

8.1 Trong hé thong may tinh, tip hop cac thiét bi vao va thiét bi ra co tén goi chung
la gi? Néu mot sb dic diém chinh cua cac thiét bi nay?

8.2 Trong hé théng may tinh thiét bi vao/ra duoc chia thanh nhitng nhom co ban
nao? Hay cho biét mot sb thiét bi thudc cac nhom trén.

8.3 Mo ta quy trinh doc dir li¢u tur thiét bi ngoai vi cia bd xur 1y.

8.4 Trinh bay chtrc ning va ciu trac ciia Modul /O

8.5 Vao ra bang phuong phap Polling 1 gi? Trinh bay vu nhugc diém cta phwong
phap nay
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