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QUAN LY BO NHO TRONG DOS

DOS Resource Guide 7/1993 Pcworld VN

B6 nhé ctia DOS tré nén qua chat choi véi ban? Lam thé nao dé cac ung dung

va trinh thuong tra ¢6 nhiéu hon 640 KB?4

B6 nhé may tinh gidng nhu tién bac - ban chi nghi vé n6 khi cam thay thiéu
thon. bang tiéc 1a DOS duong nhu dugc thiét ké dé tao ra su thiéu bo nhé. Chi c6
640 KB duoc danh cho cac ung dung, chuong trinh thuong tra, bo diéu khién thiét
bi va chinh ban than DOS.

Trong thuc té thudng gip cac chuong trinh 16n ngdn ton bo nhe, khi chay nd
ban khong thé nap thém duoc cac trinh khac nhu nhat ky va lich ban, trong trudng
hop nay 1 MB Vén c6 thé khong di. Cling c6 thé ¢6 nhu cau chay 2 chuong trinh
thuong tri mot luc dé co thé cat dir lidu tir mot bang tinh va dan vao vian ban khac.

Néu 2 chuong trinh ndy qua 16n, khong thé dat duge muc dich do.

Nhitng version trudc ddy cua DOS khong giai quyét dugc van dé. Chi dén
DOS 4.01 hing Microsoft méi tinh ngd va bt dau dua vao cac cong cu dit cdu
hinh va truy nhap viing nhé bo sung. Trong DOS 5.0 ban ¢6 thé truy nhap viing
nhé mo rong (extended memory) theo diac ta EMS. Bay gio ban c6 thé nap duoc
nhiéu bo diéu khién thiét bi (device driver), nhiéu chuong trinh thudng tra
(terminate and stay resident program - TSR) va cac doan cua DOS vao vung cac
khbi nhé cao (upper memory blocks - UMB). Toan bo ving nhd qui ude 640 KB

dugc danh cho chinh cac chuong trinh cua ban.
XMS va EMS cho phép ban cai dit 2 chién luoc 16n dé dia chi hoa duge bd
nhé & xa. Trude hét, ban c6 thé truy nhap cac dia chi RAM cao hon han ché quy

wdc ctia DOS. Thir hai 13 ban c6 thé diing c4c bo d6i nhiém (task swapper) va kha



nang da nhiém dé c6 thé md vai chuong trinh cing mot lac. Chién Iuge thir 3 cho
phép nap va dy ra chi cac TSR ma ban mudn. Dé hiéu biét 16 thém vé cau tric bo
nhé ctia may vi tinh, hdy doc thém bai ctia Brian Livingston "Nam kiéu bd nhd cua

DOS" ding trong s6 nay.

C6 lUc ban chi theo mot trong cac chién luoc trén, khi khéc c6 thé ban can dén

cac chuong trinh ding ti 2 hodc ca 3 cach tiép can.
Quén 1y b nhé: cau tric lai b nhé DOS

Trudc khi bo tién ra mua cac trinh quan 1y b nhé (memory manager) ban can
xem k¥ kha ning sin c6 ciia DOS c6 dap timg dugc nhu ciu ciia ban hay khong
(xem thém bai "Cac chuong trinh quan 1y bd nhé cia MS-DOS 5" ciing dang trong
s6 nay). Ké tir DOS 5 ban ¢6 2 trinh quan Iy bd nhé 1a HIMEM.SY'S va
EMM386.EXE.

Mot s6 chuong trinh 16n ciia cac hdng noi tiéng co thé tu truy nhap ving bo
nhé mé rong mot cach truc tiép. Tuy nhién, nhiéu hé, ké ca DOS va Windows,
duogc cai dat dé ding bo nhé mé rong thong qua dic ta XMS. Dic ta nay la quy
cach thong nhit va don gian danh cho cac chuong trinh khéc truy nhap bo nhé mé
rong ma tranh dugc cac tranh chﬁp bo nhd khong can thiét. HIMEM.SYS dam bao
truy nhap qua XMS ddi véi cac hé véi hon IMB RAM.

HIMEM.SYS dugc cai vao tap tin CONFIG.SYS nhu mét phin cta cac thong
s6 khoi dat khi bd nhé mé rong duoc phat hién. Trinh ndy c6 thé quan Iy bét cir
RAM nao véi hon 1 MB tré 18n, ké ca viing nhé cao - 64 KB dau tién tiép sau 1
MB déu (hat nhan ctia DOS 5 ¢6 thé dugc dua vao ving ndy). B nhd mé rong cao
hon diém nay dugc cap phat nhu XMS. Tir d6, mot chuong trinh dugc thiét ké dé
truy cap dén XMS RAM khi bd nhd ndy ton tai c6 thé tim thay no. Nhu vy, nguoi



lap trinh c6 thé tao ra cac chuong trinh can t¢i hon 640 K cia bo nhd quy ude

(conventional memory).

Chuong trinh EMM386.EXE lam viéc hoi khac. Ban c6 thé khoi dit né (set
up) dé dung mot phan hodc tit ca bd nhé mé rong nham phong bd nhé banh trudng
(con goi 1a RAM theo quy cach EMS) d6i véi cac chuong trinh sir dung dic ta nay.
Truy nhap c6 cham hon so véi XMS nhung ngudi ding ¢6 nhiéu b nhé hon va cé

thé 1am viéc trén nhiéu loai may.

Ngoai ra, EMM386.EXE c6 thé quan 1y cac khéi UMB (cac ving bo nhd
trude kia duge du trir @ ding cho phan cting hé théng, chang han nhu video card),
cho phép ban nap cac driver va TSR vao vung khdng str dung gitra 640 K va 1 MB

va do d6 tiét kiém duoc luong twong duong trong bd nhé quy ude.

Ban than tén cua trinh ny ciing cho biét 12 EMM386.EXE chi lam viéc trén
cac may 386 va 486. HIMEM.SYS con lam viéc duogc trén may 286 dugc ghép
thém bo nhé mé rong. Nhitng may PC va PC/XT dau tién khdng thé truy nhap
viing nhé cao hon 640 KB néu nhu bd nhé nay khéng duge dam bao boi phan
ctirng EMS thich hop. Néu ban chay trong Windows, méi trudmng ndy ty dong quan
1y dugc b nhd cao hon 640 KB. Windows tu dong thiét dat HIMEM.SYS cua
riéng nd dé quan 1y bd nhd mé rong va ngoai ra con ding thém SmartDrive dé luu
trir tam thoi phan dir liéu cta dia cng v6i muc dich ting toc d6 truy nhap. Hon thé
nita, Windows két hop céac chirc ning quan 1y bo nhé ndy véi kha nang hién thi
song song va dbi voi may 386/486, kha ning da nhiém thyc su. Vi du, trong
Windows cd thé 1am viéc voi bang tinh trong khi ¢6 mot trinh lién lac tap tin tir
may tinh khac. T4t nhién, Windows d0i hoi ddu tu vao bd nhd va phan cing nhiéu
hon, chua ké dén cic chuong trinh tin dung moi tién ich ctia méi truong ndy. Ban

can it nhat mot may 386 vi 4 MB RAM va ving dia kha 16n. Ban nén ¢c6 CPU



chay nhanh va card video nang cao dé dam bao duoc hiéu qua thich hop, dac biét

doi voi cac g dung do hoa.

Néu khong quan tam dén Windows, ban c6 thé c6 céc lva chon khac nhanh
hon. Vi du DESQview 386 cua Quarterdeck cho phép quan 1y bo nhé, t6 chiic cira
s6 va thuc hién da nhiém d6i voi cac hé 386/486 (hodc 14 t6 chire ctra s6 va doi
nhiém ddi v6i cac may XT va AT). Do DESQview la chuong trinh [am viéc trong
ché do ky tu (khac véi Windows 1am viéc voi giao dién dd hoa), no chay nhanh

hon, dic biét trén cdc may chim v6i bd nhé han ché.
Cac trinh quan ly thi ba

Néu ban khong mudn ding hé diéu hanh maéi ma van c6 dugc cong cu quan ly
b6 nhd thich hop, hdy mua cac bo quan 1y bo nhd ctia hdngtha ba (third - party
manager). Cac chuong trinh nay bd sung kha ning quan 1y bo nhd ctiia DOS it nhit

theo 4 cach.

H¢ Netroom cua Helix mé rong sy hé trg UMB cho may 386 hoac ngay ca
loai 8088 c6 bd nhd banh truéng (hdng Quarterdeck c6 san pham twong tu danh
cho cac may 386). Pic diém ciia Netroom 1a cho phép may 386 nap cac network
driver vao mot "may tinh ao" trong thuc té 1a giao dién mang da nhiém, thay vi nap

ching nhu céac driver vao vung bd nhd quy ude.

Nhiéu trinh quan 1y bd nhé ciing xem xét viéc str dung UMB dé c6 thé dua
dugc nhiéu driver va TSR hon vao ving nhé cao va do d6 giai phong duoc viing
nhé quy udc quy gia. Thém vao do la kha nang mé rdng vung bd nhd quy udce toi
hon 640 KB. Video Memory Commander ctia V.Communications dam bao duoc

t6i 920 KB bd nhé quy wée bang cach tiép can nay.

Céc trinh quan 1y hang dau danh cho may 386/486 cho phép md phong EMS

trong qué trinh thuc hién, mdi khi chuong trinh can dén né, thay vi budc ban phai



sta CONFIG.SYS va khoi dong lai may hodc budc phai du trir mot lugng 16n
RAM mé rong dé mo phong bd nhd banh trudng.

Trong khi DOS sao chép hé diéu hanh 1én dia cimg cua ban va huéng din ban
Vé cach tbi uu, cac trinh quan 1y bd nhé cao cip con gilp ban nhiéu hon. Cai dit tu
dong va cac trinh tdi vu xac dinh sy sin sang cua ving nhé cao dé nap céac driver
va TSR theo thu tu tot nhat. Di véi mot s6 chuong trinh, ban phai tu diéu chinh
phu thudc vao thong sé khai dit hé thong. Tuy nhién, hé thdng cta ban s& duoc
tinh chinh t6t hon 1a ding EMM386.EXE.

Trén cac may 386, QEMM386 va 386 MAX chay tuong duong vdi nhau. Ca
hai hé déu dung duoc tot. Kha ning Stealth cia QEMM-386 ¢6 thé tiét kiém duoc
nhiéu viing nhd cao hon mdt chit, trong khi d6 viéc cai dit tdi vu cua 386MAX cd
stre 161 cudn hon. Netroom nén duoc xét danh gia nhu mot giai phap mang.
Memory Commander cho phép mé rong dugc bd nhd quy wdc bang ky thuat va
phuong phap méi. Memory Management Kit cua Biologic gia t6 cho DOS thém
dich vu UMB bé sung, mot kha ning toan dién nhat dé mé phong EMS (ngay ca

trén 8088, co str dung dia cirng, nap va rut bo cac TSR).

Hé diéu hanh DOS 6 cua Novell ciing xtmg dang dé xem xét. N6 cho phép
quan 1y bo nh¢ tinh vi hon MS-DOS, ngoai ra con kem theo c4c trinh tién ich dung
dé nén dia.

Lam chi cac TSR

Mot trong nhirng tly chon quan Iy bd nhé dang nhéc t6i 1a kha ning dua cac
trinh thuong tra (TSR) vao ving nhé cao. Bang cach ndy c6 thé tiét kiém dugc
dang ké ving nhd quy ude quy gia. H& QRAM cuia Quarter deck va 386MAX cua

Qualitas (chi dung trén cac may 386) dua ra dich vu nhu vay.



Mot cach tiép can khac dé quan 1y cac TSR 14 cdng cu Switch cia DR DOS
cho phép ban khéi dit nhiéu ciu hinh vao CONFIG.SYS va AUTOEXE.BAT, mdi
c4u hinh c6 cac TSR cua riéng minh va sé& nap chung vao ving nhé cao khi khoi

dong lai may.
Bo do6i nhiém: "Da nhiém" khi it bd nhé

Su khac bi¢t gitra bd dbi nhiém (task swapper) va moi truong da nhiém
(multitasking) nhu sau: da nhiém cho phép nhiéu chuong trinh clng ton tai va lam
viéc mot lc, trong khi d6 doi nhiém chi cho phép mot chwong trinh 1am viéc
nhung ban c6 thé d& dang chuyén tir viéc ndy sang viéc khac ma khdng phai dong
chuong trinh dau tién lai. Cac bd d6i nhiém nhé cac chuong trinh can tam rdi bo
vao bd nhd mo rong hodc bo nhd EMS, tham chi ghi ca vao dia cing, tai thoi diém
ddi nhiém. Chu v rﬁng da nhi¢ém chi thyc hién dugc trén 386/486, trong khi do6 doi

nhiém (ttc 14 giai da nhiém - ND) c6 thé duoc ding trén bat ctr loai may nao.

MS-DOS 5 ¢c6 kha nang d6i nhiém nhu mot tly chon trong DOSSHELL. Sau
hai lan chon trong thyc don co thé dat duoc kha nang cua hé va ctra s6 hoat dong
bao gio ciing dugc nhin thdy trong Shell dé trinh bay danh sach cac viéc dang hoat
dong (co thé co t6i 13 viée nhu vay). Khong nhu céc bo ddi nhiém thr ba ndo
khéc, DOS 5 khdng cho phép ban dé dang quan sét viéc cip phat bd nhé hodc thuc

hién cat/dan gilra nhitng cong viéc.

DR DOS 6 cho phép truy nhap téi 20 viéc mot lac qua ViewMax va Shell
hodc qua menu TaskMax riéng biét - bang cach ndy s& d& dang hon va nhanh hon.
DR DOS ¢6 nhirng chirc nang khong c¢é trong MS-DOS: ban c6 thé tham khao cac
tai nguy@n bd nhé qua menu va 1am duogc cac thao tac cat/dan. N6 ciing cho phép

(nhu phﬁn 16n cac bd doi nhiém thr ba) nap TSR nhu mot viéc.



Céc bo d6i nhiém co thé dung dia cting dé luu céc trinh khéng hoat dong. Néu
ban c6 du bo nhd mé rong hoac bd nhd banh trudng, chung s€ khong dung dia

ctng nita, do d6 tbc do truy nhap s& dugc ning cao.
Két ludn

Sy Iyra chon kha 18 rang. Trudc hét, dé giai quyét van dé thiéu bd nhd can
mua thém bo nhd bd sung va moi truong quan 1y b nhé kiéu nhu Windows (tat
nhién nhu viy phai mua thém c&c san pham dung cho Windows va phan cimg
thich hop dé chay ching c6 hiéu qua). Néu ban mudn giir nguyén phan cimg va
phan mém hién cé, ban can ding cac trinh quan 1y bo nhd, bd doi nhiém va bo nap

TSR.

Vé tac gia: Patrick Marshall 1a bién tap vién ctia InfoWorld. Tom Marshall 1a
tién si van hoc Anh ngit, 1am viéc tai Washington University, st dung may tinh tir

nam 1985.
Cac chwong trinh quan ly by nhé trong DOS 5.04

Khi cai dat DOS 5 1én hé théng c6 bo nhd moé rong, HIMEM.SYS s€ ty dong
duoc khoi dat (set up). EMM386.EXE khong duoc dat tu dong nhu vay. Hay soan
thao tap tin CONFIG.SYS va néu khong thay dong DEVICE = [path]
HIMEM.SYS [/machine:n] ¢ dau dong dau tién, hdy thém nd vao. Ménh dé nay
nén 1a dong dau tién, hodc it nhit 12 dong thtr hai cia CONFIG.SYS. Tham s /
MACHINE:N dic ta bo diéu khién A20 s& duogc str dung. Tham sb nay khong dugc
tu dong dua vao boi thu tuc khéi dit chuan nhung lai thuong xuyén can dén. Trong
trang 611 cua tai liéu DOS ctia Microsoft ¢6 bang cac ma chuan. N6i chung ban
hay ding nhit 1a /MACHINE:1.4



EMM386.EXE phtrc tap hon. Sau dong cia HIMEM.SYS 1a DEVICE
=[PATH] EMM386.EXE Véi cac tham s6 ma ban mudn. Ménh dé ndy c6 ciu trac

co ban nhu sau:a

DEVICE = [path] EMM386.EXE [memory][f=address] [x=mmmm-nnnn] [RAM I
NOEMS]a

Trong d6: MEMORY 14 lugng KB ma ban can cdp phat cho qua trinh md
phong EMS; F = ADDRESS m6 ta vi tri khung trang ctia EMS (c0 tac dung trong
truomg hop tranh chdp UMB) va X = MMMM -NNNN dic ta viing bo nhé cao
phai duoc loai trir khoi su truy nhap cia EMM386.EXE (diumng ding cac tham s6 F
hodc X néu ban khong biét vé tranh chip). Tham s6 RAM béo cho driver dé truy
nhap ca EMS va UMB, trong khi 6 NOEMS chi cho phép truy nhap cac khéi
UMB. Ban cin ding tham sé nay hay tham sé kia néu mudn nap cac trinh thudng
tri vao UMB.a

Sau 2 dong DEVICE ké trén ban c6 thé dua vao dong thir 3:4
DOS=HIGH,UMB.4

Dong nay két hop 2 1énh: DOS = HIGH dé nap hat nhan hé diéu hanh vao
viing nhé cao, giai phong mot phan ctia 640 KB bd nhé qui wdc quy gid. Lénh
DOS = UMB béo cho hé diéu hanh 1a phai duy tri mdi lién két giita bd nhé quy
ude va UMB, cho phép nap cac bo diéu khién thiét bi va TSR vao viing nhd cao.d

Sau khi ghi CONFIG.SYS ra dia va khoi dong lai may, hdy danh vao 1énh
MEM/C I MORE dé xem chi tiét két qua cip phat tai nguyén bo nhé. Pic biét chi
¥ dén luong ving bo nhd cao dang sir dung.a

Tiép theo, ban co thé nap cac driver vao ving nhd cao bang cach soan thao lai
CONFIG.SYS va thay DEVICEHIGH = DRIVER tai tit ca cac ménh dé¢ DEVICE

= DRIVER sao cho con du chd trong viing nhé cao. Chu ¥ rang mot s6 driver



khéng 1am viéc duge binh thudng khi nap vao viing nhé cao; mot s6 khac chi nap
duoc vao ving nhé thap di c6 lam thé nio chiang nita. Cach tot nhat 1a thir. Twong
tu, trong AUTOEXE.BAT hdy dit LOADHIGH vao truéc mdi dong goi tdi cac

trinh thuong tra.a

Thong thuong, cac chuong trinh khéng nap dugc vao vung nhé cao sé sinh ra
thdng béo 15i khi khoi dong. Tai ddu nhic ctia DOS hiy danh vao 1énh MEM/C I
MORE lan nita dé quan sat sy khac bi¢t trong cép phat bo nhd. Ban c6 thé diéu
chinh lai néu muén.a

Néu vliing nhd cao con chd ma van nap dugc cac driver hodc trinh thudng tra,
hay trinh bay lai tht ty sap dit trong cac tap tin cau hinh. Ban c6 thé dung cac bo

quan 1y bo nhé thir ba dé tan dung cac trinh ti wu va bd nap cao cp hon.



Ram , ROM, Bo Nhé Trong la gi ?

B6 nh¢ trong duoc hiéu 1a c4c loai bd nhd ndm ndi bo bén trong thing may.

* Bo nhd dém nhanh (cache memory):

0 Toc do truy xuét nhanh;

o Thudng nam trong CPU, mét s cache cil ¢6 thé nim ngoai CPU: nhu cic cache
trén dé cam kiéu slot 1, hodc cache dang thanh, co thé thao roi giéng nhu cac thanh
RAM ngay nay;

0 Bao gdm Cache L1 va Cache L2, Cache L3 (L3 chi c6 ¢ mot s6 CPU) c6 toc do
truy Xuat gan bang toc do truyén dir liéu trong CPU;

* Bo nh¢ chinh (main memory);

0 Bo nhé RAM (Random access memory), hay Bo nhé truy cap ngau nhién: Téoc
d6 truy cap nhanh, luu trit dit liéu tam thoi, dit liéu s& bi mat di khi bi cat ngudn
dién;

0 Bo nhd ROM (Read Only Memory), hay B nh¢ chi doc: Luu trir cac chuong
trinh ma khi mat ngudn dién cung cip s& khong bi (x6a) mat. Ngdy nay con co
cong nghé FlashROM tirc bd nhé ROM khéng nhitng chi doc ma con c6 thé ghi lai
duogc, nhd co cong nghé nay BIOS duge cai tién thanh FlashBIOS.

Khai niém RAM
RAM Ia chir viét tit cia Random Access Memory, bd nhd ¢ thé doc/ghi. RAM

dugc chia 1am 2 phan 14 Storage va Program:

- Storage: La phan luu trit tit ca cac chuong trinh phan mém dugc cai vao may.

Ban c6 thé hinh dung Storage nhu 14 6 clig ciia may tinh véi cac chiic ning gan



nhu tuong tu.

- Program: L& mot phan bo nhd danh dé tai va luu tam cac chuong trinh. Céc
chuong trinh ndy s& bi xoa néu ban soft reset va khi Windows khai dong, program

s€ lai tiép tuc dam nhén chtrc nang cua minh.

Khi thuc thi lénh, Hé diéu hanh tu dong diéu chinh giira Storage va Program sao
cho hop 1y. Tuy nhién, néu thich, ban van c6 thé tu diéu chinh bang cach vao
Start/Settings/System/Memory ri kéo thanh truot sang phan ban chon.

Nhu d4 n6i, cac chuong trinh dugc Program luu trit tam s& bi mét khi ban hard

reset.

Soft Reset la chicc nang khoi dong lai may, tuong duong voi restart trong may tinh.
Thong thuong, sau khi cai dit xong phan mém, cac font hé thong hay may bi treo

thi can phai dugc soft reset lai dé "lam tuoi".

Hard Reset: Dé dé hinh dung, ban ctr lién tudng dén viée cai dat lai Hé diéu hanh
Windows trén may tinh. Ldc 4y, 6 cai dit (6 C chang han) sé& bi xoa sach, duoc
(dinh dang) format roi tién hanh cai dat hé diéu hanh. hard reset ciing gan nhu
twong tu, nghia 12 khi thuc hién 18nh hard reset, hé diéu hanh, chuong trinh trong
may cua ban s& bi xo4 sach dé cai lai m&i. Sau khi hard reset, cic chuong trinh ban
cai s& bj mat va chi con lai hé diéu hanh Windows Mobile.

Ngudn: TRAIDATMUIcom

Khai niém vé ROM

L& viét tat ciia cum Read Only Memory. N6 ¢ dic tinh 1a thong tin luu trir trong



ROM khdng thé xoa duoc va khdng sira duoc, thong tin s& dugc luu trit mai mai.
Nhung nguoc lai ROM c6 bét loi 1a mot khi da cai dat thong tin vao rdi thi ROM
s& khong con tinh da dung (xem nhu bi gin "chét" vao mét noi nao d6). Vi du dién
hinh 1a cac con "chip" trén motherboard hay 1a BIOS ROM dé van hanh khi may vi
tinh vira khoi dong. Tuy nhién, c6 nhiéu loai ROM c6 thé ghi lai duoc, dién hinh
nhu ROM cua cac may PocketPC hién nay. ROM thudng duge dung dé luu hé
diéu hanh va mot s6 phan mém di kém (chang han cac phdn mém quéan 1y thong tin
ca nhan PIM, Word, Excel, Microsoft Reader...). Khi ta bat may lan dau (hay sau
khi hard reset) cac phan can thiét cua hé diéu hanh s& duoc tai vao RAM (phan
Program) cling Véi cac tac vu khoi dong hé théng. Nhu vdy, ta ludn ludn co thé sir

dung hé diéu hanh cling vai cac phin mém di kém trén may.

C4c dir liéu ghi trén ROM khoéng bi mat (ké ca khi hét pin hay hard reset), trir phi

la ta x6a chung di.

V1 v6i hau hét cac PocketPC hién nay déu st dung FlashROM, ta c6 thé tién hanh
nang cap hé diéu hanh cho céc PocketPC ma khong can phai giri dén nha san xuét.
Vi du: nang cap 1én WM2003 cho cac may 02, hp3955...

Ciing nhu RAM, ROM ciing dugc chia 1am nhiéu phan (goi 1a c4c partition) Vi du
nhu phan ROM cua 02 II bao gdm:

- ROM chira hé diéu hanh.
- Extended ROM chtra cac phan mém bo sung (chup anh, quay phim, quan Iy

GPRS...). Cac phan mém ndy sé& duoc cai dat khi ta bat may lan dau hay sau khi

hard reset. Phan ROM thuong an di ddi véi nguoi dung, tuy nhién c6 thé chinh sira



registry hay ding cac phin mém tién ich dé xem/ghi 1én phin ROM nay.
- Storage: phan ROM c6 thé doc/ghi véi cac chuong trinh g dung.
Nhu vay c6 thé hinh dung ROM cua cac PocketPC chia ra 1am 2 phan chinh:

- Phan thir nhat lwu hé diéu hanh va cac phan mém di kém: Thong thudng ta cd thé
st dung cac chuong trinh nang cap dé ghi lai mot hé diéu hanh mai (hay phién ban

hé diéu hanh vé&i 1 ngdn ngit khac chiang han).

- Phan thr hai 13 phan ROM: cac chuong trinh tng dung c6 thé doc/ghi trén nd nhu
trén RAM (hay nhu trén 6 ctng ctia PC vay). Phan nay thuong duoc dung dé luu
cac sb liu quan trong (chang han nhu dir liéu backup contact, apointment...). Vi du

trén cac may HP thi phan II chinh 1 File Storage.

C6 mot cha ¥ 13 trén hau hét cac may PocketPC déu co tinh ning backup Contacts,
Apointments 1én mot phan ROM (phan II) dé gitp luu trit nhitng thong tin quan
trong ndy. Vi cac may doi méi ciia HP, phan nay chinh 14 tinh ning PIM
Mirroring trong iPAQ Backup (thuc chat 13 mot phién ban cua Sprite Backup
Plus); v6i cac may khac phin nay thudng dugc goi 13 Permanent Save (chon
Start/Settings/System). Khi st dung tinh niang ndy, mdi lan ban soft reset,
Contacts.. s& dugc dong bd va Iuu lai trén ROM, viéc ndy lam cho qué trinh khoi
dong dién ra cham hon, bu lai, ban c6 thé yén tam 1a nhitng dit liéu ndy cta minh

dugc bao dam an toan.

Bo sung thém khéi niém va hinh minh hoa vé RAM

TranTrungHienl12C on 25/2/2012, 10:05




Mot s6 loai RAM.
T trén xubng: DIP, SIPP, SIMM 30 chan, SIMM 72 chan, DIMM (168 chan),
DDR DIMM (184-chan).

Diac trung

B6 nhé RAM c6 4 dic trung sau:

Dung luong b nhé: Tong s6 byte ctia bd nhd ( néu tinh theo byte ) hodc 14 tong sb
bit trong bo nhé néu tinh theo bit.

T6 chitc bo nhé: S6 6 nhé va s6 bit cho mdi 6 nhé

Thoi gian thAm nhap: Thoi gian tir lac dwa ra dia chi ctia 6 nhé dén luc doc duge

no1 dung cua 6 nhé do.



Chu ky bd nhd: Thoi gian giita hai 1an lién tiép thim nhap bo nhé.

Muc dich

May vi tinh stir dung RAM @ luu trit m4 chuong trinh va dit liéu trong sudt qua
trinh thuc thi. Péc trung tiéu biéu cia RAM 1a ¢6 thé truy cap vao nhiing vi tri
khéac nhau trong bo nhé va hoan tat trong khoang thoi gian twong tu, nguoc lai véi
mot s6 k¥ thuat khac, doi hoi phai c6 mot khoang thoi gian tri hodn nhat dinh.
Phan loai RAM

Tuy theo cdng nghé ché tao, ngudi ta phan biét thanh 2 loai:

SRAM (Static RAM): RAM tinh

DRAM (Dynamic RAM): RAM dong

RAM tinh

RAM tinh dugc ché tao theo cong nghé ECL (dung trong CMOS va BiCMOS).
M®i bit nhé gdm c6 cac cong logic v6i 6 transistor MOS. SRAM 13 bo nhé nhanh,

viéc doc khong 1am hity ndi dung ctia 6 nhé va thoi gian tham nhap bang chu ky

cua bd nho.



6 transistor trong mot 6 nhé ciia RAM tinh
RAM dong

RAM dong ding ky thuat MOS. Mdi bit nhé gdbm mdt transistor va mot tu dién.
Viéc ghi nh¢ dir liéu dua vao viéc duy tri dién tich nap vao tu dién va nhu vay viéc
doc mot bit nhd 1am nodi dung bit ndy bi hity. Do vay sau mdi 1an doc mét 6 nhd,

bo phan diéu khién bo nhé phai viét lai ndi dung 6 nhé d6. Chu ky bd nhé ciing
theo d6 ma it nhét 1a gap d6i thoi gian thaAm nhap 6 nho.

Viéc luu giit thong tin trong bit nhé chi 1a tam thoi vi tu dién s& phong hét dién tich
da nap va nhu vay phai lam tuoi bd nhd sau khoang thoi gian 2us. Viée lam tuoi
duoc thuc hién vai tit ca cac 6 nhd trong by nhd. Cong viéc nay dugc thuc hién tu
dong bé1 mot vi mach bd nhé.

Bo nhd DRAM cham nhung ré tién hon SRAM.

o

1 transistor va 1 tu dién trong mot 6 nhé cia RAM dong
Céc loai DRAM




SDRAM (Viét tit tir Synchronous Dynamic RAM) dugc goi 1a DRAM dong bd.
SDRAM gom 3 phan loai: SDR, DDR, va DDR2.

SDR SDRAM (Single Data Rate SDRAM), thudng duoc gidi chuy@n mon goi tat
la "SDR". C6 168 chan. Pugc dung trong cac may vi tinh ct, bus speed chay cung
van tdc véi clock speed ctia memory chip, nay d4 1i thoi.

DDR SDRAM (Double Data Rate SDRAM), thudng duoc gidi chuyén mon goi tat
la "DDR". C6 184 chan. DDR SDRAM Ia cai tién ctia bo nhd SDR Vi toe do
truyén tai gap d6i SDR nho vao viée truyén tai hai 1an trong mét chu ky bo nhé. DB
duogc thay thé boi DDR2.

DDR2 SDRAM (Double Data Rate 2 SDRAM), Thuong dugc gidi chuyén mon
goi tit 12 "DDR2". La thé hé th hai cia DDR véi 240 chan, loi thé 16n nhit cua né

so v6i DDR 1a ¢6 bus speed cao gép ddi clock speed.

RDRAM (Viét tat tir Rambus Dynamic RAM), thuong dugc gidi chuyén mén goi
tat 1a "Rambus". Pay 1a mot loai DRAM dugc thiét ké k¥ thuat hoan toan méi so
v6i k¥ thuat SDRAM. RDRAM hoat dong dong bo theo mot hé théng lap va
truyén dir liéu theo mot hudng. Mot kénh bo nhd RDRAM co thé hd tro dén 32
chip DRAM. Mbi chip dugc ghép ndi tudn ty trén mot module goi 13 RIMM
(Rambus Inline Memory Module) nhung viéc truyén dir liéu dugc thuc hién gifta
c4c mach diéu khién va tirng chip riéng biét chir khong truyén giira cac chip véi
nhau. Bus bd nhé RDRAM 1la dudng dan lién tuc di qua cac chip va module trén
bus, mdi module c6 cic chin vao va ra trén cac dau ddi dién. Do do, néu céac khe
cam khong chira RIMM sé& phai gan mot module lién tuc dé dam bao duong truyén
duoc ndi lién. Tde d6 Rambus dat tir 400-800MHz

Rambus tuy khong nhanh hon SDRAM 1a bao nhung lai d4t hon rat nhiéu nén c6



rat it nguodi ding. RDRAM phai cdm thanh cip va ¢ nhitng khe trong phai cim
nhitng thanh RAM gia (con goi la C-RIMM) cho du.

C4c thong sé ciia RAM

Pugc phan loai theo chuin ctia JEDEC.

Dung lugng

Dung lugng RAM dugc tinh bang MB va GB, thong thuong RAM duoc thiét ké
V61 cac dung lugng 8, 16, 32, 64, 128, 256, 512 MB, 1 GB, 2 GB... Dung lugng
ciia RAM cang 16n cang tot cho hé thong, tuy nhién khdng phai tit ca cac hé théng
phan ctng va hé diéu hanh déu hd trg cac loai RAM c¢6 dung luong 16n, mot sé hé
thong phan ctng ctia may tinh c4 nhan chi hd trg dén t6i da 4 GB va mot s6 hé
diéu hanh (nhu phién ban 32 bit cia Windows XP) chi hd trg dén 3 GB.

BUS

SDR SDRAM dugc phan loai theo bus speed nhu sau:

PC-66: 66 MHz bus.



PC-100: 100 MHz bus.
PC-133: 133 MHz bus.

DDR SDRAM duogc phan loai theo bus speed va bandwidth nhu sau:

DDR-200: Con dugc goi la PC-1600. 100 MHz bus vé&i 1600 MB/s bandwidth.
DDR-266: Con dugc goi la PC-2100. 133 MHz bus v&i 2100 MB/s bandwidth.
DDR-333: Con dugc goi la PC-2700. 166 MHz bus vai 2667 MB/s bandwidth.
DDR-400: Con dugc goi la PC-3200. 200 MHz bus vai 3200 MB/s bandwidth.

DDR2 SDRAM duogc phan loai theo bus speed va bandwidth nhu sau:

DDR2-400: Con duoc goi la PC2-3200. 100 MHz clock, 200 MHz bus véi 3200
MB/s bandwidth.
DDR2-533: Con duoc goi la PC2-4200. 133 MHz clock, 266 MHz bus véi 4267
MB/s bandwidth.
DDR2-667: Con duoc goi la PC2-5300. 166 MHz clock, 333 MHz bus véi 5333
MB/s bandwidth.
DDR2-800: Con duoc goi la PC2-6400. 200 MHz clock, 400 MHz bus véi 6400
MB/s bandwidth.



B6 nhé trong - RAM (Random Acess
Memory)

RAM (viét tat tir Random Access Memory trong tiéng Anh) 1a mot loai bd nhé
chinh ciia may tinh. RAM dugc goi 12 bd nhé truy xuéat ngiu nhién vi né c6 dic
tinh: thoi gian thuc hién thao tic doc hodc ghi dbi véi mdi 6 nhd 1a nhu nhau, cho
du dang & bat ky vi tri ndo trong bo nhé. M3di 6 nhé cia RAM déu c6 mdt dija chi.
Thong thuong, mdi 6 nhd 14 mot byte (8 bit); tuy nhién hé thong lai c6 thé doc ra
hay ghi vao nhiéu byte (2, 4, 8 byte).

RAM khéc biét v6i cac thiét bi bo nhd tudn tu (sequential memory device) ching
han nhu cac bing tir, dia; ma cac loai thiét bj ndy bit budc may tinh phai di chuyén
co hoc mét cach tuin tu dé truy cap dit licu.

Bai vi cac chip RAM c6 thé doc hay ghi dit liéu nén thuat ngit RAM ciing duoc
hiéu nhu 14 mot bd nhé doc-ghi (read/write memory), trai nguoc v6i bd nhd chi
doc ROM (read-only memory).

RAM thong thuong dugc st dung cho bd nhd chinh (main memory) trong may tinh
dé luu trir cac thong tin thay d6i, va cac thong tin duoc st dung hién hanh. Ciing ¢6
nhitng thiét bi sit dung mot vai loai RAM nhu 13 mot thiét bi luu trit thir cap
(secondary storage).

Thong tin luu trén RAM chi 13 tam thoi, chiing s& mat di khi mat ngudn dién cung

Cap.
Dac trung (Sira)

Bo nhd RAM c6 4 dac trung sau:



* Dung lugng bd nhé: Tong sd byte ciia bd nhd ( néu tinh theo byte ) hoic 12 tong
s6 bit trong bo nhd néu tinh theo bit.

* T6 chitc bo nhé: S6 6 nhé va s6 bit cho mdi 6 nhé

* Thoi gian thaim nhap: Thoi gian tir lac dua ra dia chi cia 6 nhé dén luc doc duoc
no1 dung cua 6 nhé do.

* Chu ky bo nhé: Thoi gian giira hai lan lién tiép thAm nhap bd nhd.

Muc dich (Sira)

May vi tinh st dung RAM dé luu trit md chuong trinh va dit liéu trong sudt qua
trinh thuc thi. Pac trung tiéu biéu cia RAM 1a ¢6 thé truy cap vao nhiing vi tri
khéc nhau trong bo nhé va hoan tat trong khoang thdi gian tuong tu, nguoc lai véi
mot s6 k¥ thuat khac, doi hoi phai c6 mot khoang thoi gian tri hodn nhat dinh.
Phan loai RAM (Sira)

Tuy theo cdng nghé ché tao, ngudi ta phan biét thanh 2 loai:

* SRAM (Static RAM): RAM tinh



* DRAM (Dynamic RAM): RAM dong
RAM tinh

RAM tinh duoc ché tao theo cong nghé ECL (dung trong CMOS va BiCMOS).
MJi bit nhé gdm c6 cac cong logic v6i 6 transistor MOS. SRAM 14 bo nhé nhanh,
viéc doc khong 1am hity noi dung ciia 6 nhd va thoi gian thim nhap bang chu ky
cua by nhd.nhung sram 1a mdt noi luu.

RAM dong

RAM dong dung ky thuat MOS. Mdi bit nhé gdm mdt transistor va mot tu dién.
Viéc ghi nh¢ dir liéu dua vao viéc duy tri dién tich nap vao tu dién va nhu vay viéc
doc mot bit nhd 1am nodi dung bit ndy bi hay. Do vdy sau mdi lan doc mot 6 nhd,
bo phan diéu khién bd nhd phai viét lai ndi dung 6 nhé d6. Chu ky bd nhé ciing
theo d6 ma it nhét 1a gap d6i thoi gian thAm nhap 6 nho.

Viéc luu gitr thong tin trong bit nhé chi 14 tam thoi vi tu dién s& phong hét dién tich
da nap va nhu vay phai lam tuoi b nhd sau khoang thoi gian 2us. Viée lam tuoi
duoc thuc hién véi tit ca cac 6 nhé trong by nhé. Cong viéc nay dugc thuc hién tu
dong bé1 mgt vi mach bd nhé.

Bo nhd DRAM cham nhung ré tién hon SRAM.

Céc loai DRAM

SDRAM (Viét tit tir Synchronous Dynamic RAM) dugc goi 1a DRAM ddng bd.
SDRAM gdém 3 phan loai: SDR, DDR, DDR2 va DDR3.

* SDR SDRAM (Single Data Rate SDRAM), thuong duoc gidi chuyén mon goi
tat 14 "SDR". C6 168 chan. Puoc ding trong c&c may vi tinh cii, bus speed chay

cling vén tdc véi clock speed ciia memory chip, nay dé I3i thoi.



* DDR SDRAM (Double Data Rate SDRAM), thuong duogc gidi chuyén mon goi
tit 1a "DDR". C6 184 chan. DDR SDRAM Ia cai tién ctia by nhé SDR véi tée do
truyén tai gdp d6i SDR nho va0 Viéc truyén tai hai lan trong mot chu ky bo nho. DA
dugc thay thé boi DDR2.

* DDR2 SDRAM (Double Data Rate 2 SDRAM), Thuong dugc gidi chuyén mon
goi tit 12 "DDR2". L4 thé hé thir hai cia DDR véi 240 chan, loi thé 1on nhit ctia nd

so v6i DDR 1a ¢6 bus speed cao gép ddi clock speed.

RDRAM (Viét tat tir Rambus Dynamic RAM), thudng duogc giéi chuyén mdn goi
tat 1a "Rambus". Pay 1a mot loai DRAM duoc thiét ké k¥ thuat hoan toan méi so
v6i ky thuat SDRAM. RDRAM hoat dong dong bo theo mot hé théng lip va
truyén dir liéu theo mot huéng. Mot kénh bd nhd RDRAM c6 thé hd trg dén 32
chip DRAM. Mbi chip dugc ghép ndi tuan tu trén mot module goi 1a RIMM
(Rambus Inline Memory Module) nhung viéc truyén dir liéu dugc thuc hién gitra
c4c mach diéu khién va timg chip riéng biét chir khong truyén giita cac chip voi
nhau. Bus bo nhd RDRAM la duong dan lién tuc di qua cac chip va module trén
bus, mdi module ¢ cac chan vao va ra trén cac dau dbi dién. Do d6, néu cac khe
cam khong chita RIMM s& phai gan mot module lién tuc dé dam bao duong truyén
duogc ndi lién. Téc do Rambus dat tir 400-800MHz. Rambus tuy khong nhanh hon
SDRAM la bao nhung lai dit hon rat nhiéu nén ¢ rat it ngudi ding. RDRAM phai
cam thanh cip va & nhitng khe trong phai cim nhiing thanh RAM gia (cOn goi 1a
C-RIMM) cho du.

* DDR 11l SDRAM (Double Data Rate 111 Synchronous Dynamic RAM): ¢c6 toc do
bus 800/1066/1333/1600 Mhz, s bit dir lidu 1a 64, dién thé 1a 1.5v, tong s pin 1a
240.

C4c thong sé ciia RAM (Sira)



Puogc phan loai theo chuan ctia JEDEC.
Dung lugng

Dung lwgng RAM: duoc tinh baing MB va GB, thong thuong RAM dugc thiét ké
v&i cac dung lugng 8, 16, 32, 64, 128, 256, 512 MB, 1 GB, 2 GB...

Dung lugng cia RAM cang I6n cang tét cho hé thong, tuy nhién khdng phai tat ca
cac hé thong phan cing va hé diéu hanh déu hd tro cac loai RAM c6 dung luong
I6n, mot s6 hé thong phan cing ctia may tinh c4 nhan chi hd tro dén toi da 4 GB va
mot s6 hé diéu hanh (nhu phién ban 32 bit cia Windows XP) chi hd tro dén 3,2
GB.

BUS

* SDR SDRAM duoc phan loai theo bus speed nhu sau:

** PC-66: 66 MHz bus.

** PC-100: 100 MHz bus.

** PC-133: 133 MHz bus.

* DDR SDRAM duoc phan loai theo bus speed va bandwidth nhu sau:

** DDR-200: Con dugc goi la PC-1600. 100 MHz bus véi 1600 MB/s bandwidth.
** DDR-266: Con duoc goi la PC-2100. 133 MHz bus véi 2100 MB/s bandwidth.
** DDR-333: Con dugc goi la PC-2700. 166 MHz bus vai 2667 MB/s bandwidth.
** DDR-400: Con dugc goi la PC-3200. 200 MHz bus vai 3200 MB/s bandwidth.
* DDR2 SDRAM duogc phan loai theo bus speed va bandwidth nhu sau:

** DDR2-400: Con duogc goi la PC2-3200. 100 MHz clock, 200 MHz bus véi
3200 MB/s bandwidth.



** DDR2-533: Con duoc goi la PC2-4200. 133 MHz clock, 266 MHz bus véi
4267 MB/s bandwidth.

** DDR2-667: Con duogc goi la PC2-5300. 166 MHz clock, 333 MHz bus véi
5333 MB/s bandwidth.

** DDR2-800: Con duoc goi la PC2-6400. 200 MHz clock, 400 MHz bus véi
6400 MB/s bandwidth.

Céc loai modul cia RAM (Sira)

Trudc day, cac loai RAM dugc cac hdng san xuat thiét ké cam cac chip nhé trén bo
mach chu thong qua cac dé cam (c6 dang DIP theo hinh minh hog trén), diéu nay
thuong khong thuan tién cho sy nang cap hé théng. CUng v&i sy phat trién chung
ciia cong nghé may tinh, cic RAM dugc thiét ké thanh cac modul nhu SIMM,
DIMM (nhw hinh minh hog #@n) dé thuan tién cho thiét ké va nang cap hé thong

may tinh.
* SIMM (Single In-line Memory Module)
* DIMM (Dual In-line Memory Module)

** SO-DIMM: (Small Outline Dual In-line Memory Module): Thuong su dung

trong cac may tinh xach tay.
Tinh twong thich véi bo mach chu (Sira)

Khéng phai cac RAM khac nhau déu st dung duogc trén tit ca cac bo mach chu.
Mdi loai bo mach chu lai st dung v6i mot loai RAM khac nhau tuy thudc vao
chipset cua bo mach chu.b6 1a cdc bo mach chu st dung CPU Intel baoi vi trong
chipset d6 c6 tich hop diéu khién bd nhd(memory controller). Con ddi hé thong sir
dung CPU AMD thi viéc quan Iy bé nhd Ram phu thudc vao chinh CPU. Bai trong
CPU AMD tich hop diéu khién bo nhd(trinh diéu khién bo nhé)trong chinh CPU.



Pic biét sau ndy trinh diéu khién bd nhé da duogc tich hop trong hé thong core i
cua Intel.

Bo nhé may tinh bao gom céc hinh thtrc, phuong thirc dé luu trir duoc dit liéu cua
may tinh mot cach 1au dai (khi két thuc mot phién l1am viéc cua may tinh thi dit liéu
khéng bi mét di), hodc luu dit liéu tam thoi trong qua trinh 1am viéc cua may tinh

(khi két thuc mot phién 1am viéc cua may tinh thi b nhd ndy bi mat hét dir licu).

Cac thiét bi luu trir dir liéu cho bo nhd 1au dai bao gdm: Pia ciing, Dia mém, Dia

guang, Bang tir, ROM, cé&c loai bt nho...

Céc thiét bi luu trir dit liéu tam thoi trong qua trinh [am viéc: RAM may tinh,

Cache...

Hau hét cac bd nhd néu trén thudc loai bo nhé co thé truy cap dit liéu ngau nhién,

riéng bang tir 12 loai bd nhé truy cap tuan tu.
Bd nhé may tinh co thé chia thanh hai dang: Bo nhé trong va bo nhé ngoai.
B0 nho trong
B6 nh¢ trong duoc hiéu 12 c4c loai bd nhd ndm ndi bo bén trong thing may.
o B0 nhd d€m nhanh (cache memory):
o Tbc do truy xuét nhanh;

o Thudng nam trong CPU, mét sd cache cil c6 thé nam ngoai CPU: nhu
cac cache trén dé cim kiéu slot 1, hodc cache dang thanh, co thé thao

roi gidng nhu cac thanh RAM ngay nay;

o Bao gom Cache L1 va Cache L2, Cache L3 (L3 chi ¢ & mot s6 CPU)

c6 toc do truy xuat gan bang toc do truyén dir liéu trong CPU:;

o B0 nho chinh (main memory);



o B0 nhé RAM (Random access memory), hay Bo nhd truy cip ngau

nhién: Téc do truy cap nhanh, luu trir dit liéu tam thoi, dir liéu s& bi

mat di khi bi cat ngudn dién;

o B nhd ROM (Read Only Memory), hay Bo nhé chi doc: Luru trir cac

chuong trinh ma khi mat ngudn dién cung cp s& khong bi (x6a) mat.
Ngay nay con c6 céng nghé FlashROM tirc bo nhd ROM khong
nhitng chi doc ma con c6 thé ghi lai duoc, nhd co cong nghé nay
BIOS dugc cai tién thanh FlashBIOS.

Bo nho ngoai

B6 nhd ngoai duoc hiéu 12 bo nhd may tinh gan bén ngoai thing may, c6 thé ding

dé mang di lai duogc.

Bao gom:

Bo nhd tu: dia cung, Dia mém,...
B nhé quang: CD, DVD,...
Bo nhd ban dan: flash disk, thé nho...

C4c loai bo nhé dwa trén cdng nghé FlashROM: Két hop vai chuan giao tiép
may tinh USB (Universal Serial Bus) tao ra cac b nhd may tinh di dong
thuan tién va da nang nhu: Cac thiét bi giao tiép USB luu trix dit liéu, thiét bi
giao tiép USB choi nhac sb, choi video sd; khoa bao mat qua giao tiép USB;
thé nhé... Dung lugng thiét bi luu trit FlashROM d4 Ién t6i 32GB (Samsung
cong bd nam 2005), trong tuong lai, c6 thé FlashROM sé& dan thay thé cac 6
dia cting, c4c loai dia CD, DVD...

Céach phan biét trong va ngodi nhw trén chi mang tinh twong doi. Vi du cdc logi 6

citng, 6 dia CD c6 thé gdn godi (qua giao tiép USB, SATA)



Céach thire luu trir



BO NHO TRONG - ROM

ROM la gi?

ROM Ia tir viét tit cua Read-Only Memory (bd nhd chi doc) 1a mot loai thiét bi
I trir dUng trong may tinh va cac thiét bi khac. N6 ¢6 tén nhu vay vi khong dé& dé
ghi théng tin 1&n n6. Khdng giéng nhu RAM, théng tin trén ROM Vvan duogc duy tri

di nguodn dién cap khong con.

N6 c6 dic tinh 14 thong tin luu trit trong ROM khong thé xoa dugc va khdng sira
dugc, thong tin s& duoc luu trit mai mai. Nhung nguoc lai ROM c6 bt lgi 14 mot
khi d4 cai dat thong tin vao roi thi ROM sé& khong con tinh da dung (xem nhu bi
gan "chét" vao mot noi nao d6). Vi du dién hinh 1a cac con "chip" trén
motherboard hay 1a BIOS ROM dé van hanh khi may vi tinh vira khoi dong. Tuy
nhién, c6 nhiéu loai ROM c6 thé ghi lai dugc, dién hinh nhu ROM ciia cac may
PocketPC hién nay. ROM thudng duoc dung dé lwu hé diéu hanh va mot sé phan
mém di kém (chang han cdc phan mém quan 1y thong tin ca nhan PIM, Word,
Excel, Microsoft Reader...). Khi ta bat may 1an dau (hay sau khi hard reset) cac
phan can thiét ctia hé diéu hanh s& duogc tai vao RAM (phan Program) clng véi cac
tac vu khoi dong hé théng. Nhu vdy, ta luén ludn c6 thé st dung hé diéu hanh cuing
V6i cac phin mém di kém trén may.

Céc dit liéu ghi trén ROM khong bi mat (ké ca khi hét pin hay hard reset), trir phi
la ta x6a chung di.

Vi v6i hau hét cac PocketPC hién nay déu sir dung FlashROM, ta c6 thé tién hanh
nang cap hé diéu hanh cho cac PocketPC ma khong can phai giri dén nha san xuat.
Vi du: nang cap 1én WM2003 cho cac may 02, hp3955...
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B6 nhd ROM dung dé luu chuong trinh do ngudi viét chuong trinh viét ra. Chuong
trinh 1 tap hop cac cau 1énh thé hién cac thuat toan dé giai quyét cac cong viéc cu
thé, chuong trinh do nguoi thiét ké viét trén may vi tinh, sau d6 dugc dua vao luu
trong ROM cua vi diéu khién, khi hoat dong, vi diéu khién truy xuat ting ciu lénh
trong ROM dé thyc hién chuong trinh. ROM con ding dé chira sb liéu cac bang,
cac tham sb hé thdng, cac s6 liéu cb dinh ctia hé thong. Trong qua trinh hoat dong
ndi dung ROM 1a ¢6 dinh, khong thé thay d6i, ndi dung ROM chi thay d6i khi
ROM & ché d6 x6a hodc nap chuong trinh (do cac mach dién riéng biét thuc hién).
B6 nhé ROM dugc tich hop trong chip Vi diéu khién véi dung lugng tly vao
chung loai can dung, chiang han ddi v6i 89552 12 8KByte, v4i 89S53 1a 12KByte.
B6 nhd bén trong Vi diéu khién 89Sxx 13 bo nhé Flash ROM cho phép x6a bo nhd
ROM bang dién va nap vao chuong trinh méi ciing bang dién va c6 thé nap x6a
nhiéu 1an.

Bo nhd ROM dugce dinh dia chi theo tung Byte, cac byte dugce danh dia chi theo sb
hex-s6 thap luc phan, bat dau tir dia chi 0000H, khi viét chuwong trinh cin chu y dén



dia chi 16n nhit trén ROM, chuong trinh dugc luu s€ bi mat khi dia chi lvu vuot
qua ving nay. Vi du: AT89S52 c6 8KByte bd nhd ROM ndi, dia chi 16n nhat 12
1FFFH, néu chuong trinh viét ra c6 dung luong 16n hon 8KByte cac byte trong cic
dia chi 16n hon 1FFFH s& bi mét.

Ngoai ra Vi diéu khién con c6 kha ning mo rong bd nhd ROM véi viée giao tiép
V&i b nhd ROM bén ngoai 1én dén 64KByte(dia chi tir 0000H dén FFFFH).

Ciing nhu RAM, ROM ciing duoc chia 1am nhiéu phan (goi 1a cac partition) vi du
nhu phan ROM cua 02 II bao gdm:

- ROM chira h¢ diéu hanh.

- Extended ROM chita cac phdn mém b sung (chup anh, quay phim, quan ly
GPRS...). Cac phin mém nay s& duoc cai dat khi ta bat may 1an dau hay sau khi
hard reset. Phin ROM thudng an di doi véi nguoi dung, tuy nhién cé thé chinh stra
registry hay ding cac phian mém tién ich dé xem/ghi 1én phin ROM nay.

- Storage: phan ROM c6 thé doc/ghi véi cac chuong trinh Gmg dung.

Nhu vay c6 thé hinh dung ROM cua cac PocketPC chia ra 1am 2 phan chinh:

- Phan thr nhat luvu hé diéu hanh va cac phan mém di kém: Thong thuong ta c6 thé
st dung cac chuong trinh ndng cap dé ghi lai mot hé diéu hanh mai (hay phién ban
hé diéu hanh vé&i 1 ngon ngit khac chiang han).

- Phan thir hai 12 phan ROM: cac chuong trinh tng dung c6 thé doc/ghi trén né nhu
trén RAM (hay nhu trén 6 cing cua PC vdy). Phan nay thudng dugc dung dé luu
cac sb lidu quan trong (chang han nhu dit liéu backup contact, apointment...). Vi du
trén cac may HP thi phan II chinh 1 File Storage.

C6 mot chu ¥ 14 trén hau hét cac may PocketPC déu co tinh ning backup Contacts,

Apointments 1én mot phan ROM (phan II) dé giup luwu trir nhitng thong tin quan



trong ndy. Véi cac may doi moi cia HP, phin ndy chinh 1a tinh ning PIM
Mirroring trong iPAQ Backup (thuc chit 13 mot phién ban cua Sprite Backup
Plus); v6i cac may khic phan nay thuong duoc goi 1& Permanent Save (chon
Start/Settings/System). Khi st dung tinh ning ndy, mdi lan ban soft reset,
Contacts.. s& dugc dong bo va luu lai trén ROM, viéc ndy 1am cho qua trinh khoi
dong dién ra cham hon, bu lai, ban c6 thé yén tdm Ia nhitng dit liéu ndy cta minh

dugc bao dam an toan.
Céc loai ROM (Sira)

PROM (Programmable Read-Only Memory): Puoc ché tao bang cac mdi ndi (cau
chi - ¢6 thé 1am dut bang mach dién). N6 thuoc dang WORM (Write-Once-Read-
Many). Chuong trinh ndm trong PROM c¢6 thé lap trinh dugc bang nhing thiét b
dic biét. Loai ROM ndy chi c6 thé 1ap trinh duoc mot lan.

EPROM duoc ché tao bang nguyén tic phan cuc tinh dién. Ctra s6 nho dung dé

x0a bang tia cuc tim.

* EPROM (Erasable Programmable Read-Only Memory): Puoc ché tao bang
nguyén tic phan cyc tinh dién. Loai ROM ndy c6 thé bi x6a bang tia cuc tim va ghi
lai thong qua thiét bi ghi EPROM.

* EAROM (Electrically Alterable Read-Only Memory): Loai ROM nay c6 thé
thay d6i ting bit mot lan. Tuy nhién qué trinh viét kha cham va sir dung dién thé
khong chuan. Viéc viét lai EAROM khong dugc thuc hién thuong xuyén.

* EEPROM (Electrically Erasable Programmable Read-Only Memory): Dugc
ché tao bang cong nghé ban dan. Noi dung ctia ROM nay c6 thé viét vao va xda
(bang dién).

Bd nhé chi doc (tiéng Anh: Read-Only Memory - ROM) la mét loai thiét b luu
trir diing trong may tinh va cé4c thiét bi khac. N6 ¢o tén nhu vay vi khong dé dé ghi



thdng tin 1&n n6. Khong gidong nhu RAM, thdng tin trén ROM van duoc duy tri di
ngudn dién cip khong con.

ROM, theo dung nghia, chi cho phép doc dir li€u tir ching tuy nhién tat ca cac loai
ROM déu cho phép ghi dit ligu it nhat mot 1an, hodc khi san xuit 1an dau hodc

trong budc 1ap trinh. Mot sé loai ROM cho phép x6a va lap trinh lai nhiéu lan.

Céc loai ROM

NEC pansrg

p23128C 057

D23128C PROM trén bo mach ZX Spectrum

« PROM (Programmable Read-Only Memory): Pugc ché tao bang cac mbi
ndi (cau chi - ¢d thé lam dut bang mach dién). N6 thudc dang WORM
(Write-Once-Read-Many). Chuong trinh nam trong PROM c¢6 thé 1ap trinh
dugc bang nhitng thiét bi dic biét. Loai ROM nay chi c¢6 thé lap trinh duoc

mét lan.
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EPROM duoc ché tao bang nguy@n tic phan cuc tinh dién. Ctra s6 nho dung dé

x0a bang tia cuc tim.



EPROM (Erasable Programmable Read-Only Memory): Pugc ché tao bing
nguyeén tic phan cuc tinh dién. Loai ROM nay c6 thé bi x6a bang tia cuc tim
va ghi lai thong qua thiét bi ghi EPROM.

EAROM (Electrically Alterable Read-Only Memory): Loai ROM nay c6 thé
thay d6i tirng bit mot 1an. Tuy nhién qué trinh viét kha chdm va sir dung dién
thé khong chuan. Viéc viét lai EAROM khéng duogc thuc hién thuong

Xuyén.

EEPROM (Electrically Erasable Programmable Read-Only Memory): Buogc
tao bang cong nghé ban dan. Noi dung ciia ROM nay c6 thé viét vao va xoa

(bang dién).

Pia CD bit dau duoc phat trién tir nhirng nim 1979 bai hai hing: Sony va
Philips dé ghi 4m thanh. Ban dau mdi hdng phat trién theo mot hudng riéng,
dén nam 1980 chung duoc hop nhat thanh mot chuan dia CD chira 4m thanh
(théng dung cho dén ngay nay).

Pé danh dau su phat trién va dua ra céc tiéu chuan chung cho viéc phat trién
loai dia ndy cac hdng d4 cuing xuit ban mot cudn “Sach D6 (Red Book) ma
trong d6 néu rd tirng bang sang ché cong nghé cia tirng hang.

Phién ban gan nhat ctia cuén sach nay vao thang 5 nim 1999.

Tiép sau d6, hai hdng Sony va Philips va mot s6 hing khac dan cho ra céac

dinh dang dia mdi va duoc phat trién cho dén ngdy nay (Xem phdn Cdc loai
dinh dang cua dia CD)



« bia CD loai Mini-CD véi duong kinh 8cm

« COng nghé

o Xem tor muc CONg nghé trong bai Dia quang

« Hau hét tit ca cac dia CD déu 1am viéc cling v&i mot thong sé nhu nhau (chi
ngoai tru truong hop miniCD c6 kich thudce khac biét mot chit hoac vé1 mot
s6 dinh dang ca biét khac, con lai cac dang dia CD con lai ¢o céac kich thudc
diém, duong...déu nhu nhau).

« Dia CD st dung cong nghé quang hoc dé doc va ghi dit liéu: Mot cach don
gian nhat chung dung tia lade chiéu vao bé mit dia dé nhan lai cac phan xa
anh sang (hoac khong) twong uing vai cac dang tin hiéu nhi phan (0 va 1).

« Thoéngsod

« Théng s hai loai dia CD thong dung™.

Thong sb Loai CD 1 Loai CD 2
Dung lugng theo am thanh (phut) 74 80
Dung lugng theo dit licu (MB) 650 700

Téc do doc ¢ 1X (mv/s) 1.3 1.3



Budc song lade (nm)
Khau @6 (Numerical aperture) (lens)

Chi s6 khuc xa

(Media refractive index)
Track (turn) spacing (um)
Turns per mm

Turns per inch

Tong do dai track (m)

Tong do dai track (feet)
Tong do dai track (miles)

Do rong diém (um)

Do sau diem (um)

Chiéu dai diém nho nhat (um)
Chiéu dai diém 16n nhét (um)
Ban kinh Lead-in (mm)

Ban kinh vung dir liéu

(data zone) - trong (mm)

780

0.45

1.55

1.6

625

15.875

5.772

18.937

3.99

0.6

0.125

0.90

3.31

23

25

780

0.45

1.55

1.48

676

17.162

6.240

20.472

3.88

0.6

0.125

0.90

3.31

23

25



Ban kinh vung dir liéu - ngoai (mm) 58 58
Ban kinh Lead-out - ngoai (mm) 58.5 58.5
Do rong vung track dir liéu (mm) 33 33

Do rong toan vung

_ 35.5 35.5
track (total track area width) (mm)
Téc d6 quay 16n nhat & 1X CLV (rpm) 540 540
Téc d6 quay nho nhit ¢ 1X CLV (rpm) 212 212

S6 track chira dit lidu (data zone) 20.625  22.297
Tong s6 track 22.188  23.986

« CA&c loai dinh dang ctia dia CD

. CD-DA

« CD-DA (Compact Disc-Digital Audio) dugc gidi thiéu 1an dau tién vao nim
1980 bai hai hdng Sony va Philips. Pinh dang CD ndy 1a mét dang chuan
cho cac loai thiét bi giai tri dan dung doc dia CD thong thuong. CD-DA 1a
loai dia CD chi chira cac dit liéu 4m thanh, chiing don thuan chira ndi dung
c4c bai hat, ban nhac ma khdng chira bat ky mot loai dir liéu nao khéc.

« Bdi dinh dang (format) dia ndy tuan theo cac tiéu chudn trong quon “Red
Book” nén c¢6 thé duoc goi la dia CD ““Red Book™

« 5.1 Music Disc

« 5.1 Music Disc hay con c6 cac tén khac la: DTS-CD, DTS Audio CD: La

loai dia CD audio chira am thanh dugc dinh dang ¢ loai lap thé (surround)



ma c6 thé phat day du 6 dudng tiéng cho cac bo thiét bi Am thanh giai tri gia
dinh hosc trén cac may tinh ca nhan (Xem thém phdn loa 5.1 trong bai loa
may tinh).

5.1 Music Disc la nhiing thé loai dia chira 4m thanh lap thé dau tién trudc
khi ra doi loai dia DVD audio.

SACD

SACD (Super Audio CD) la dia CD am thanh ¢ chat lugng cao hon loai dia
CD-DA thong thuong. N6 dugc hdng Sony va Philips gidi thiéu vao nim
1999.

CD-Text

CD-Text la dang mé rong cia CD-DA ma trén d6 c6 thé chira mot s6 dir

liéu dang vin ban (text) dé chira mot s6 ndi dung hodc thong tin cta dia CD

do6 (vi du nhu: Tén album, tén cac bai hat, tac gia, ca sy...), nhitng dit liéu

text nay dugc chira tai vung lead-in cta dia CD.

CD-ROM

CD-ROM (Compact Disc Read Only Memory) la loai dia CD chtra dir liéu
chi doc. CD-ROM duoc gidi thiéu lan dau tién vao nam 1983 bai hai hing
Sony va Philips. Chiing khong giéng nhu cac dia CD-DA phat trién trong
thoi gian dau (chi chtra ndi dung vé 4m thanh) ma mé rong chira cac loai di
liéu khac cua may tinh.

Loai dia nay thuong duoc ghi dit liéu bang cac thiét bi ghi dia chuyén dung
(c6 thé san xuét nhiéu dia trong mot thdi gian ngan). Nguoi st dung khong
thé ghi thém dir liéu vao céc loai dia nay.

Téc d6 doc va truyén dit liéu dia CD-ROMHE

Toc Thoi Thoi Téc @9 Toc Tocdd Tée Técdd Van Véan Tée Toc

do gian gian truyén d¢ truyén d¢ truyén tdc dai téc do dd



theo dé dé dirliéu CD- thap CD- trung
nhd doc doc (Max. RO nhit RO binh
n dia dia néu M nfu M (néu
(Ma 74 80 CAV) thuc CAV trun CAV)
X. phat phat té g
néu (néu (néu (Mi binh
CA CLVCLV n. (néu
V) ) ) néu CA

CA V)

V)
x P ey 00 @ X (@

n 9

1x 74,0 80,0 153.600 0,4x 61.440 0,7x 107.520

2x 37,0 40,0 307.200 0,9x 138.240 1,5x 222.720

4x 18,5 20,0 614.400 1,7x 261.120 2,9x 437.760

6x 12,3 13,3 921.600 2,6x 399.360 4,3x 660.480

1.228.8
8x 9,3 10,0 3,4x 522.240 5,7x 875.520

1.098.2
40

0
10x 7,4 8,0 4,3x 660.480 7,2x

12x 6,2 6,7 1.843.2 5,2x 798.720 8,6X 1.320.9

lon dai quay quay
nhat Ién (Min Ién
nhit . néu nhéat
CLV néu
Max. CLV

néu

CAV

)

(m/gia (mp (rpm (rpm
y) h ) )
1,3 2,9 214 497
26 58 428 993
52 11,6 856 1.986
7,8 17,4 1.284 2.979
10,4 23,3 1.712 3.973
13,0 29,1 2.140 4.966
15,6 34,9 2.568 5.959



16x

20x

24X

32X

40x

48X

50x

52x

56x

4,6

3,7

3,1

2,3

1,9

1,5

1,5

1,4

1,3

5,0

4,0

3,3

2,5

2,0

1,7

1,6

1,5

1,4

00

2.457.6
00

3.072.0
00

3.686.4
00

4.915.2
00

6.144.0
00

7.372.8
00

7.680.0
00

7.987.2
00

8.601.6
00

6,9x

8,6X

10,3

13,8

17,2

20,7

21,6

22,4

24,1

1.059.8
40

1.320.9
60

1.582.0
80

2.119.6
80

2.641.9
20

3.179.5
20

3.317.7
60

3.440.6
40

3.701.7
60

11,5

14,3

17,2

22,9

28,6

34,4

35,8

37,2

40,1

60

1.758.7
20

2.196.4
80

2.634.2
40

3.517.4
40

4.392.9
60

5.276.1
60

5.498.8
80

5.713.9
20

6.151.6
80

20,8

26,0

31,2

41,6

52,0

62,4

65,0

67,6

72,8

46,5 3.425 7.945

58,2 4.281 9.931

11.91
69,8 5.137

15.89
93,1 6.849 0

116, 19.86
8.561

139, 10.27 23.83
6 4 3)

145, 10.70 24.82
4 2 8

151, 11.13 25.82
2 0 1

162, 11.98 27.80
8 6 8

Chu thich: CAV (Constant Angular Velocity): Van téc goc khong thay doi.



CLV: (Constant Linear Velocity): Van toc dai khong thay doi

« CD-i

« CD-i (Compact Disc-interactive) dugc Sony va Philips gidi thiéu nam 1986.

N6 bao gom su cai tién: Chira bao gdm ca 4m thanh va cac doan phim
(tiéng+hinh).
CD-i khong dugc st dung thong dung. Chung con khéng sir dung duoc véi
cac may tinh thong thuong.

o CD-i tuan theo dinh dang Greed Book.

« CD-ROM XA

« CD-ROM XA (Extended Architecture) dugc gidi thi€u nam 1989 badi Sony,
Philips va Microsoft. Ching két hop hai loai CD-ROM va CD-i dé c6 thé
cho phép may tinh phat dugc céc dia ca nhac c6 hinh (tiéng + video).

. CD-i Bridge

o CD-i Bridge dugc gigi thi€u boi hai hdng Sony va Philips phat hanh dya trén
su két hop ctua CD-i vd CD-ROM XA. Chung phat duoc ca trén cac may
phat CD-i va ca trén cac PC thong thuong.

. CD-R

« Loai ndy bao gdm CD-R (recordable) va CD-RW (rewritable) duoc gidi
thiéu vao nhirng nam 1989 va 1996 bdi cac hdng Sony va Philips.

. CD-P

« CD-P (hoac tén khac la Photo-CD) dugc gidi thiéu nam 1990 boi cac hang
Philips va Kodad 12 sy két hop cia CD-ROM XA véi loai CD-R dé c6 thé

chira thém cac btic anh vao dia chira &m thanh va hinh anh. Bay 1a mot

chuin dé chira cac buc anh trén cac dia CD-R.

« Video CD



Video CD (hoic viét tit 1a VCD) duoc gidi thiéu nim 1993 béi cac hang:
Philips, JVC, Matsushita, va Sony trén co s¢ cia CD-i va CD-ROM XA.
Dia nay chira khoang 74 phut video theo dinh dang MPEG-1 (hodc chira am
thanh ky thuat s6 dang ADPCM)

SVCD

SVCD (Super Video Compact Disc) la mot dinh dang chira video & d6 phan

giai cao hon so v6i chuan Video CD.

CD EXTRA

CD EXTRA duoc gidi thiéu nam 1995 bai cac hdng Sony va Philips.

CD Double-Density

Puoc gidi thiéu nam 2000 bai cac hang Philips va Sony.

CD+G

CD+G (CD+Graphics) la loai dia CD chira ndi dung am thanh nhung duoc

lwu thém céc ndi dung vé dd hoa, chung c6 thé duoc phat 4m thanh binh
thudng trén cac thiét bi phat Am thanh thong thuong, tuy nhién néu phat
(play) trén cac thiét bi dic biét (nhu trén may tinh v&i cac phan mém riéng,
trén cac dau phat dic biét dugc két ndi voi man hinh hoic tivi) ching c6 thé
hién thi d6 hoa hoidc c6 thé hat karaoke.

MiniCD

MiniCD la loai dia CD thong thuong nhung kich thudc duong kinh ngoali
ctia né chi 1a 80 mm, dung lugng nho hon dia CD dudng kinh chuan

120 mm.

MiniCD c6 day du cac loai nhu dia CD thong thudng (CD-DA, CD-ROM,
CD-R..)).



Bién USB va thé nhé thanh by nhé RAM @dé tiing toc PC

Nang cap phan cing, dic biét 1a bo nhé RAM 1a cach thirc
don gian nhung hiéu qua nhat dé cai thién toc d6 cua may
tinh. Tuy nhién khong phai ai ciing c¢6 du diéu kién kinh té

dé thuc hién diéu nay.

Trong trudong hop ban dang sé hiru mot chiéc USB hoic thé
nhd (SD Card) vo1 dung luong kha kha, hay thur stir dung
nhitng cach thirc dudi day dé nang cao dung lugng bd nhd
va cai thién téc do xtr 1y ctia hé thong.

Lueu y: Dé thiee hién nhitng cach thire nay, USB/thé nhé
phdi ¢6 t6i thiéu 256MB dung lwong trong. Ngodi ra, dé sir
dung the nhdé, may tinh cua ban phai co khe doc thé nho

(thuong co trén laptop/netbook).

Poi véi Windows Vista/7:

2 phién ban méi nay cua Windows cung cap tinh ning
ReadyBoost, cho phép bién dung luong tréng cia cac thiét
bi luu trix dir liéu gan ngoai (USB/Thé nhé) thanh dung
luong litu trit bd nhé RAM, gitp cai thién hiéu suat caa hé

thong.



Pé st dung tinh ning ndy, dau tién, ban cam USB/thé nhd
vao may tinh (khe doc thé nhd). Windows sé& tu dong kiém
tra xem thiét bi ctia ban c6 du dap tmg yéu cau dé sur dung
ReadyBoost hay khong.

Néu du kha nang dap ung, tai hop thoai Auto Play hién ra
sau d6, ban nhan vao tuy chon Speedup My System.

s =

_ Removable Disk (E:)
-

[7] Always do this for pictures:

Pictures options

Impu:nrt pﬂ:mres and videos
\__.!I‘I G Ain gcu o

A& Import pictures and videos
using Windows Live Photo Gallery

AE || View pictures
using Windows Live Photo Gallery

General options

COpen folder to view files
} using Windows Explorer

%‘h}ﬂ: Use this drive for I:u;u:kup

using Windows Backup

using Windows Re

"'l Sl:leed up my system
d__)’.-_;ﬂ” adyBoo C@

View more AutoPlay optiens in Control Panel

Luu y: Trong truong hop hdp thoai Auto Play khéng hién
thi (hodc ban da tat di chire nang Auto Play ciia Windows),

dé sir dung tinh ndng nay, ban kich chudt phdi vao biéu



twong cua USB/The nho trong My Computer, chon

Properties.

Tai hdp thoai Properties hién ra sau do, chon tab
ReadyBoost. Tai day, danh dau vao tiy chon Use this
Device, va thiét 1ap dung lugng ban muén ReadyBoost st
dung (Dung luong nay phu thudc vao tong dung luong
trong cua thiét bi). Dung luong duoc st dung cang nhiéu,

toc do cua h¢ thong cang duogc cai thién.

SpeeTes W)

General |Toads ['I.-lar:'lware IShanngl ReadyBoost M

L :_j Speed up vour system by utiizing the available space on

,M this device.

| Do not use this device.

") Dedicate this device to ReadyBoost.

-.‘%Use this device,

Space to reserve for system speed (may be less than
actual free space due to file system limits):

J 3323 | MB

While the device is being used for system speed the
reserved space will not be available for file storage.

Windows recommends reserving 3323 MB for optimal
performance.

Online privacy statement

cancel | [ apply |




Nhan nit OK. Windows s& tién hanh thict bj va bat dau su
dung tinh ning ReadyBoost trén may tinh. Sau d6, moi khi
ban cam thiét bi ndy vao may tinh, Windows sé& tu dong
kich hoat tinh nang nay.

Khi tinh ning nay duoc kich hoat, méi khi truy cap vao
USB/Thé nhd, ban s& thady mot file ReadyBoost, ¢6 dung
luong dang bang dung luong ban da thiét 1ap & trén. File

nay s€ tu dong xo0a khi ban rut thiét bi ra khoi may tinh.

‘i ResdyBoost Diste rresdehoede 402002010 1011 AM
] i Ceche File s 1.204 GB

Trong trudng hop can rat thiét bi ra khoi may, ban chi viéc
sir dung cach thirc rat USB an toan nhu van thuong dung.
Windows s& hién thi mot hop thoai thong bao cho biét thiét

b1 dang duoc sir dung. Pam bao réng ban khong mo file



nao khac chira trén USB, nhan nat Continue dé ngung su

dung tinh ning ReadyBoost va tién hanh rut thiét bi.
Merssot winsons . e

i 'ERNGSTOM (E:)’ is cumently in use
Save sny open files on thas disc, and then close the files or programs wsing the fifes befare
fry ing ug.ain.
I wou choose to contmue, the files wall be clozed, which maght cause data to be lost

| Cancel | Try Agasn | | Cnn.'lmut[}

Trong trudng hop ban rat truc tiép USB/thé nhé ma khong
thuc hién cac budc trén, file ReadyBoost duoc tao ra & trén
van con chtra bén trong thiét bi, ban c6 thé xda file ndy

bang cach thong thuong.
D6i v6i Windows XP

Tuy tinh ning ReadyBoost khong duoc hd trg trong
Windows XP, nhung nguoi dung van cé thé thuc hién diéu

tuong tu voi eBoostr.

eBoostr 12 phan mém cho phép ban sir dung USB/thé nhé
thanh dung luong bo nhd RAM dé tang thém toc dd cua hé
thong. eBoostr cling mang dén tinh ning trong tu nhu tinh
ning ReadyBoost & trén, tuy nhién, ban c6 thé sir dung
phan mém cho moi phién ban cia Windows, ké ca

Windows XP.



Download ban dung thir cia phadn mém tai day.

Ban dung thir ciia phan mém cung cap day du tinh ning
nhu phién ban ¢6 phi, nhung chi cho phép st dung phan
mém trong 2 tiéng/mdi lan khoi dong hé thong. Do vay,
néu can, ban co thé khoi dong lai h¢ théng dé tiép tuc su

dung phan mém sau mdi 2 tiéng.

Sau khi cai dit, cam USB/thé nhé vao may tinh. Trong lan
dau tién st dung, phan mém sé& yéu cau kich hoat cache
trén USB/thé nhd. Chon Yes ¢ hdp thoai dau tién hién ra dé
thuc hién diéu nay.

eBoostr First Run |E!

P You are running eBoostr For the First time.
w .

Would wou like to select and enable a cache device right now?

[ es ] [ Mo ]

Sau d6 thuc hién theo cac budc hudng dan dé thiét 1ap va
str dung phan mém. Tai giao dién chinh ctia phan mém, ban
c6 thé thém vao cac thiét bi dé str dung, thiét 1ap dung

lurong ma mdi thiét bi cung cip cho eBoostr. ..



& eBoostr : Control Panel

Fis Edit Language Hep
System status: Betive
Crveral cache/dsk hit ratio; LTI
Last cache sk bt rata: [ _______ D L"_'E'_:i
Current hard desic lnad: [EELLLT
Drive: LIDISK2 Removable (Actve)
Alpcated size: 576 MB ;
Cache fil: 1005
Randam read spesd: 18441 KE =
E | Add...
| pusid cache new

eBoostr khong chi hoat dong hi¢u qua trén may tinh ban,
ma con rat hitu dung trén laptop. Thong thuong, toc do truy
cap 6 cung cua laptop chAm hon so v&i may tinh ban, do
vay, voi eBoostr, toc do cua hé thong trén laptop s& duoc
cai thién do duoc “san s¢” bot mot phén qua cac thiét bj luu
trit gan ngoai. Ngoai ra, eBoostr c6 ché db tiét kiém ning
lwong, gitp cho thot lwgng sir dung pin cua laptop dugc

kéo dai hon so v61 thong thuong.

Piém khac biét cua eBoostr so véi ReadyBoost, do la ban
c6 thé cong don dung luong ciia cac thiét bi gan ngoai dé
stt dung, chir khong phai chi sir dung duge 1 thiét bi nhu ¢
tinh nang ReadyBoost.



Mic du cach thic trén c6 thé khong khién cho hé théng cai
thién tbc do mét cach rd rét nhu nang cép bé nh6 RAM
thue thu, tuy nhién, nd van gitp cho hé théng hoat dong
muot ma va hiéu qua hon, dic biét khi chay dong thoi
nhiéu tmg dung trén cac may tinh c6 cau hinh khong qua
mat. Hon ntra, vdi cach thirc nay, ban co thé tiét kiém duoe
mot khoan chi phi ning cap phan ctng, tam thoi sir dung dé

co thé sam mdt c6 may tinh md1 manh mé hon.



Cam nang nang cap PC: B nh¢ RAM, 0 cirng

GO6p phan 1am nén sw bén bi, vitng vang cia c6
may choi game, vi thé lwa chon san pham phu hop

la cAm chic chia khod mé ra thé giéi game vo tan.

4. RAM

Lwa chon RAM phu thudc nhiéu vao nén tang ban lua
chon. Néu str dung nén tang X58, ban nén trang bi it
nhat 3 khe DIMM dé tan dung strc manh ctia bd nho
kénh ba, trong khi véi cac nén tang khac ban chi can
kénh do6i 1a du.

Tién khéng 1a van dé

Corsair 6GB Dominator DDR3 (gia 225USD)



Nhic t6i RAM mady tinh, game tht thuong nhic toi
Corsair — thuong hiéu RAM cao cap. DOng san pham

Dominator 1a su két hop hiéu ning, thiét ké hoan hao

’
(14 4

va thAm my. Voi san pham ndy, ban yén tm “va
Kiét” strc manh b0 nhé. Bén canh d6, 6GB ciling

that qua da cho moi nhu cau giai tri cua ban.




Hiéu nang/gia

OCZ Platinum 4GB DDR3 (gia 180USD)

Xét vé hiéu ning/gia, OCZ dang thong linh thi truong
bo nhé kénh d6i. DONg san pham Platinum noi bat
véi toc do an tuong (1866 Mhz), hon nita cd thé ép
xung lén téc d6 cao hon (2200 Mhz). Két hop véi
Mot bo vi xur Iy manh mé, chiéc PC cua ban du kha

ning “chip canh” cho bat ky game nao.



Giai phap kinh té

Kingston2GB 1600MHz DDR3 (gia 75USD)

Vi chi 2GB bd nhd, ban van yén tdm choi duoc
nhiéu game dinh. Kingston 1a mot thuong hiéu gia re,
chat lugng tot va rat duoc game thi Viét Nam wa
chudng. Piém manh cua san pham ndy 14 téc do cao

(1600 Mhz), twong thich v&i nhiéu loai bo mach chi.



Néu dang hoat déng voi hé diéu hanh 32-bit, bo nhé

nay 1a vira di. Con néu nang cap 1&n 64-bit, ban nén

M¢& rong dung lugng bo nhé té1 4GB.

5. Dia cung

Sy xuat hién ctia 0 ctng thé ran (SSD) d4 tro thanh
mét thach thitc v6i 6 clmg truyén théng (HDD). Toc

d6 an tuong cua 6 cing SSD di khién nhiéu game thi



muén dua HDD thanh mén dd luu niém. Tuy vay,
SSD chua hoan hao. Dung luong han ché va gia
thanh cao 1a nhitng rdo can dé 6 ctimg SSD trd nén
pho cap. Gan day, cac loai 6 ctimg SSD d cap nhat
cong nghé diéu khién Sandforce chay on dinh hon, it

ton dién hon.

Tién khéng 1a van dé

Corsair Force F100 100GB (gia 480 USD)
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B6 ra gan 500USD cho mot chiéc 0 ctng

100GB giong nhu cach tiéu tién “hung bao”. Tuy
vay, ban s¢€ khong that vong voi1 Corsair Force
F100. San pham nho nhan sé hiru toc do truy xuat
“khung khiép”, vuot xa bat ky loai 6 ctng thong
thuong ndo. Boi vy, ban hdy danh riéng chiéc 6
cimg nay dé luu trir cac twa game yéu thich. Ban sé&

ngac nhién vé toc do load game, thoi gian khéi dong



cling nhu nhiéu thir ‘hay ho” khac ma san pham hang

sang nay mang lai.

Hiéu nang/gia

KingstonSSD Now V+ series 128GB (gia 350USD)




Véi chiéc 6 cing 12 GB, murc gia 350USD van con
kha dat. BU lai, Kingston SSD Now V+ Series chay
rat on dinh, toc do truy xuat nhanh chang kém gi san
pham Corsair. Kingston ciing 1a thuong hiéu da co
mit nhiéu nim & Viét Nam, dwoc danh 214 cao vé
chat luong va ché d6 hau mai. Mot san pham co
nhiéu vu diém, lai ré hon 100USD - qua that xtimg

dang lam lya chon s6 mot theo tiéu chi hiéu niang/gia.

Giai phap kinh té

Samsung 1TB Spinpoint (gia 75USD)

Véi phan khuc gia ré, trong khi hau hét nguoi tiéu
ding van dang hai 10ng véi 6 cing vai traim GB thi

su xuat hién cta don vi TB qua thuc hét strc noi bat.



Chi bo ra hon 1 triéu dong, ban da sé hitu tinh ning
thoi thuong di kém dung luong khung. Thém mét
diém cong nita 1a Samsung ludn c6 ché do bao hanh
ru d4i hon cac hdng san xuat khac. Néu khong qué
cau ky vé toc do ma chi can mot hé thong rong rai,
hay nhanh tay rinh vé mot chiéc Samsung 1TB

Spinpoint.
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> Dia chi ludan ly (Vitrual Adress)
- 1& tat ca cac dia chi do bé xit Iy tao ra tao nén khdng
gian dia chi luan ly.

> Dia chi vat ly:(Real Adress)

- 1& dia chi thue té ma trinh quan Iy bé nhé thao tac tao
nén knong gian dia chi vat ly

» Paging and Page file:

- Paging la ky thuat phan trang dung trong b9 nho do.

- Page file luu trix cac dir lieu Khi b nho vat ly khong du

cho chira.







Windows hd trg toi da 2GB-2TB cho dung lugng bo
nhdé tuy thudc vao cac phién ban cia Windows.

Phién ban hé 32-bit hé 64-bit

Windows 2000 Professional 4 GB

Windows XP 4 GB 128 GB

Windows Server 2003 SP2 128 GB 2 TB
Datacenter Edition

Windows Server 2008 R2 X 2 TB
Datacenter

Windows 7 Ultimate 192 GB




uoc
thiét 14 A CAC tién trinh

khac s& khong duoc st dung dén no néu chua

duoc chia sé.




Windows 32-bit duge cap phat mot khéng gian
dia chi 40 1a 4 GB va d6i vé6i 64-bit 1a 8TB

Windows trén hé  ng

thé truy t tréen 4 GB b0 nho tly (mr

0x00000000 n OXFFFFFFFF ) va chia lam
2 phan




» 0->2 GB dwéi: chira dit liéu va Iénh riéng cua tung
tien trinh.\vung nay hoat dong & ché do user-mode,
nguoi dung chi thao tac duoc trén vung 2GB nay.

» 2->4 GB trén: chira cic thanh phan dir liéu thudc vé
hé diéu hanh, duoc chia sé chung cho céc tién trinh,
hoat ddng & ché do kernel-mode, ving ndy do hé
diéu hanh quan ly, nguoi dung khoéng #hé tac dong
vao vlng nay (khong thé doc va ghi duoc).




Default address space Layout

‘ dggaadde
Uni 2-GB user
que per process
P OCE 55 space
TFFFFFFF
fogdaage
2-GE system space
Fernelexecutinee/HAL
Bool drivers
Systemwide Syslem cache
Paged pool
Monpaged pool
FFFFFFFF

Khong gian dia chi ao



ﬁ

/ Windows lam thé nao cdp phdt ving
/ ' addr 4GB cho nhiéu processes khl

ong bo nho ciia né cé thé truy xudt
/ cung bi gioi han boi 4GB?

(
\\\ 5




—->cho p 1processtrong ng

addr logical 4GB a nhno




» Vung dia chi vat ly dugc chia thanh cac pages (trang)
(4kb/page)

» Kich thudc moi trang 4kB = 212 byte

» 4GB=2%° x 4kB => bd nhd ao chira 220 trang io.

» M&i trang 4o 0 thé ndm g mat trong 3 frang thai:




1. Free: la trang chua ding dé chira dit liéu. Trang Free khong
dugc dua vao RAM. Tham chiéu dén trang free gay ra /6

(Page Fault), /6i nay khong xi Iy duwoc.

Page Fault




» 2. Committed: la trang da dwoc anh xa dir licu, dang nam
trén RAM hode ving Paging File. Khi CPU goi dén trang
Committed néu trang dang ¢ ving Paging File thi xuat
hién Page Fault, trang dugc day vao RAM dé hoat dong.
Con néu trang dang & RAM thi khdng xuat hién Page
Fault.

Chu thich: Paging file 1a 1 ving trén bg nhé ngoai duwoc t6
chire nhur RAM, cho cam giac nhu RAM duwoc mo rong va duoc

diing dé chira néi dung cac trang bi day ra tir RAM).

¢ hinh twong tu nhu Free




» 3. Reserved: la trang hién tai chua c6 trong bd nhd vat ly,
duoc dit trude dé chua dir liéu hodc code. Khi CPU goi
dén trang nay thi xuat hién Page Fault. Trang duogc xt Iy

dé chuyén sang trang thai committed.

» V& hinh tuong tu nhu Free




Quan h¢é giita cac trang thai

r T,
Free Page
& 7N \ 2
Q __:f x\ .;;-,F:;r___E
T
= =
| Wy
e r
Committed Reserved
Page Page
\.

Virtual Alloc()




4. Windows Page Table Management

Page Directory

Page Tables

Index - 0, Address - X

Index ~ 0, Address -~ X1

Physical Address

M

Index = 1, Address < X2

Address X1 - 4 KB Page

Index - 2, Address -~ N3

Address Yn

4 KB Page

Address X3 -~ 4 KB Page

Index - 1023, Address -~ Xn

Unused

Address Xn -~ 4 KB Page

Index 1, Address Y

Index 0, Address Y

Unused

\ddress Y1 - 4KB Page

Index 1. Address Y2

Address X2

KB Page

\ \(k'l\.\\ \ \

ll)dg\'

Address 22

JRB Page

\ddress Y2 4KB Page

1023, Address - Yn

Index

Address /73

KB Page

Unused

Index 1023, Address

/

ln:k‘x 0, Address -~ 7]

Unused

Address Zn

KB Page

Index 1. Address -~ /72

Address Y3

N Page

Index -~ 2. Address /23

Address Z1

KB Page

Unused

Index - 1023, Address -~ Zn

Unused

S0 on













Windows sir dung hai cap bang trang dé quan Iy bo
nhé nham tranh viéc quan Iy tat ca cac bang trang
trong bo nhé cung mot lUc

Modi bang trang bang kich thudc mot trang ao 3

4KB.MOoi tién trinh c6 mot bang trang cap 1, va 1024

bang trang cap 2.




1033

[N TE

1023

=D

1023

g S

PT1

1023

My e S

PT2



- Bdng trang cdp 1:
rquan ly dia chi vat ly ctia bang trang cap 2.
»¢6 1024 muc moi muc 4 byte (hay 32 bit), quan ly dia
chi vat Iy cua 1024 bang trang cap 2.

»20 bits dau dung chira dia chi vat ly cua bang trang cap
2 néu bang trang cap 2 da dugc nap vao RAM

» 12 bit cudi chira cac thudc tinh cua bang trang do,
trong d6 1 bit Present/Absent bang 1 néu trang da trén
RAM va nguoc lai

»Trong truong hop bang trang cap 2 chua duoc nap Vao
RAM thi 20 bit dau chira toan 0, bit Present/Absent
cling bang 0.




» Béng trang cdp 2
» quan ly dia chi vat ly cua trang ao.
» Bang trang cap 2 ciling c61024 muc, moi muc 4 byte
(hay 32 bit) quan ly dia chi cua 1024 trang 4o.
» Nhu vy moi bang trang cép 2 quan ly duoc dia chi
vat ly caa 4MB trang 40.Cau tao cua moi muc trong
PT2 cling tuvong tw nhu mo1 muc trong PT1.




|11 — Quan Iy bo nho dao (bo nho Logic):
Virtual
address

Physical
, A1 e et n space
- Tach biét hoan toan vé1 hai khai niém P

Khong gian vat

Vay loi ich cua
viéc su dung
bd nhé ao la gi

- Chuong trinh duoc chay c6 thé 16n hon bd
nhd vat 1y.
- Phong dai by nhd chinh.

- Dé dang chia sé tap tin va khong gian dia chi

nguoi 1ap trinh it quan tAm dén giéi han bo nhé hon.



page O

page 1

page 2

page v

virtual
memaory

memory
map

\\_\_d_’ﬂ/

physical
memory

bbd nho ao Ion hon b6 nho vat ly




The CPU sends virtual
CPU addresses to the MMU

package

CPU -~

/"" Memory Disk

_management | Memory controller
unit

:\\\ l J Bus
The MMU sends physical
addresses to the memory

CPU lam viéc v&i MMU




Chuong trinh

Dt liéu dang thuc thi :
luu trir ta1 RAM

Dir li¢u “tinh” : dang luu
trir tuy theo phién ban win

Phién ban Win Phién ban Win
95/98/ME, luu trix 2000/XP/Vista/Seven luu
dudi dang swap file trir dudi dang page file



{1

ma hé thong cé thé xir Iy dwoc :

Ta xét hai logi “Page Faults

» Can phai mang trang vang mit vao bd nhé
» Néu khong, hé diéu hanh s& thay thé trang —
. - chon 1 trang nam trong bo nhé ma khong
OEIAFUEIEE  duoc sir dung tai thoi diém hién tai va chuyén
quyét Chung no ra khong gian swapping




A problem has been detected and windows has been shut down to prevent damage
TO your computer.

win3zk. sys
PAGE_FAULT_IM_MNOMNPAGED_AREA

If this is the first time you've seen this Stop error screen,
restart your computer. If this screen appears again, follow
these steps:

Check to make sure any new hardware or software is properly installed.
If this is a new installation, ask your hardware or software manufacturer
for any windows updates you might need.

If problems continue, disable or remove any newly installed hardware
or software. Disable BIOS memory options such as caching or shadowing.
If you need to use sSafe Mode to remove or disable components, restart
your computer, press F8 to select advanced Startup options, and then
select safe mMode.

Technical information:

kW STOP: OxQ0000050 (OxB84DDDF66, 0x00000001, Ox8524AFFA, 0x00000000)

win3zk.sys - Address 8524AFFA base at 85200000, DateStamp 4548aea?

Blue Screen” xudt hién khi xdiy ra PAGE FAULT




A 0
Page directory Page table
_ index index BFI‘ index

10 bits 10 bits 12 bits

Virtual page number

Gia sit CPU phat sinh mot dia chi a0 1a 1 s6 32 bit dé tim dén 1 byte
nhd. BO phan dich (MMU) nhan dia chi va thuc hién thao tac dich:

* MMU nhén 10 bits dau tién tim trong PT1
dé 1ay dia chi vat Iy ctia PT2

» MMU dung 10 bits tiép theo dé tim trong PT2
lay dia chi vat Iy ctia trang chira byte can tim

« MMU diing 12 bits cudi de tim dén byte cu thé &
trong khung trang va tra vé cho CPU dia chi vat Iy
cu thé cua byte can tim.



PFN e

Page directory Page table Byle
index index index
Physical address
|
J |
Index
Index




Windows stir dung k¥ thuat copy-on-write vo1 nguyén 1y nhu sau:

“ Tat cd cac tién trinh clng anh xa dén mét trang dung chung cho
dén khi mét tién trinh ndo dé 1am thay déi néi dung ciia trang. Khi
do, Page Fault xdy ra bao cho hé thong xi Iy tinh hudng nhw sau:
tién trinh 1am trang thay déi sé copy mét ban ciia trang dung chung
ra mét ving bé nhé riéng va thao tac trén ving nhd dé; cac tién
trinh con lai van sir dung trang nhé cii.”

Crignal data | P 2 |  Deigrul it Orgpraal cata Mg dith
Il- = Fage 3
Y
Proceit Procaen Paac e Coapy of paps 2 Procen
addigd vy skcal memany g eI Rt el i
WpaLd Apace ApacE Pripelcal memury Pk

a, Trudrc copyan-write b. Sau copy-on-writa

Minh hoa ky thudt Copy-On-Write



The Non-
Paged

\\area

danh cho
nhirng code
|01 cua hé
thong (core
code of the
system).

Dlng dé luu trit:
* Ma chuong trinh.
« Cac trang (pages) da co dir liéu duoc ghi.
« MOt phan dung lugng co ban danh cho cac “file
cache”, luu trir thong tin cac tap tin vira dugc xir ly
doc/ghi tir 6 cung.

Bat ky luong RAM con lai nao s€ duoc st dung
dung luong bo nhé Cache 16n hon.



Trong hé thong Windows, “page file” 1a mot tép tin an duoc luu voi
tén pagefile.sys.File nay duoc tao ra mdi lan hé diéu hanh duoc
boot.Dé xem file nay, chiing ta vao 0 dia luu “page file” vao Folder
Options > View chon “Show hidden files and folders” va bé chon
muc “Hide Protected mode System files”.

File and Folder Tasks & ‘ MSOCache RECYCLER

@} Rename this file
{3y Move this file

S AUTOE\EC BHT

System Volume Information ¢y | MS-DOS Batch File
D Copy this file »Y | 0KkB
<3 Peh et the | boot.ini >y CONFIG.SYS
£3) E-mail this file b —_: SIS e s sssl | ok

¢ Delete this file
hlberﬁl sys

tem 0—

t
bk

Other Places

j My Computer
) My Documents

(L) Shared Documents
€ My Network Places

SvsTeEm

—ml NTDETECT.COM ey Dl
v s

Mot “Page File” trong hé théng Windows XP

(53




Khong dung bé nhé
ao duoc khong ?

Tiép tuc click vao tab
Advanced roi click
vao nut Change.Chon
“No paging file” va

click nat Set dé xd6a
file pagefile.sys.

buoc, lam theo
huéng dan sau ne

Vao Control Panel
—>System, chon tab
Advance va sau do
click vao nut

Settings trong
Performance




Virtual Memory @

Drive [Volume Label] Paging File Size (MB)

[C:  [Windows] |
D: [SOURCE]

E: [DATA]

F: [MEDIA]

“Paging file size for selected drive

Drive: C: [Windows]
Space available: 24646 MB

(O Custom size: _ ‘
Initial size (MB): ! !

Maximum size (MB): ‘7‘

O S\,'ste_m_ma_naged size

(®) No paging file = Set

Total paaging file size for all drives
Minimum allowed: 2MB
Recommended: 753 MB
Currently allocated: 1524 MB

[ OK ] [ Cancel ]

Tat “page file” trén hé thbng Windows XP

Tuy nhién viéc viéc nay lam tiéu ton
nhiéu tai nguyén RAM, lam hi¢u suat
hoat dong cua h¢ thong b1 giam.



Working Set: Tap cac
trang dang hoat dong

Zeroed List: Cac
trang chuyén tw Free
List va duoc ghi lai
hoan toan bang ma
0.

Free List: Cac trang
bi loai khoéi Standby
List vi khong con
gan va&i tién trinh
nao nira.

Standby List: Cac trang bi
loai ra khoi Modified List,

nhung c6 1 ban sao trén
vung Paging File & b nh&
ngoai, vi vay co thé xda ban
goc trén RAM néu can.




Giai thuat thay trang dam bao cho cac trang ao dugc nap vao RAM
khi can va dugc x6a khéi RAM khi khong can dung nira dé thay
bang trang khac.

Zero page needed (8)

Page read in (6)
/ Soft page fault (2) W
Top \ \

Working
sets
Mod- Standby Free Zeroed
ified page page page
pre— - : —————
Page | pmodified | st Joeauoc(S) st |Zero list
list page page
writer(4) thread (7)
Bottom
i ., 2
Page evicted from a working set (1) Process exits (3)

Cac vung trén RAM



Dé quan Iy RAM, cac vung trang trén RAM va tién loi cho viéc anh
xa b0 nhd a0 vao RAM, Windows st dung 1 bang dir 11€u vé cac
khung trang. Cac thong tin ¢6 thé doc dugc tu bang nay gdm co:

v S6 thit tw trang trén b nhé vat 1y.

v/ Ving ma trang dang ton tai.

v/ S6 bang trang dang tré dén trang 1 trang.

v/ Con tré tré dén bang trang dang sir dung trang.

v/ Con tré dén trang tiép theo trong cung ving List trén RAM.




Page frame database
Page tables

State Cnt WS Other PT  Next

14 | Clean i ' .
13 | Dirty
List headers 12 | Clean

11 | Active 20 ) e

Standby == 10 | Clean
9 | Dirty 1

o

Free X
Frea
Zeroed

Active 6
Zeroed

Active 14
Zeroed

Arti 4
| D
>

[ Free J}—

|

O = P G B Oh O =~ OO

'\__}‘\j

Bang dir liéu khung trang




Tham khao
*Gi4o trinh Hé Biéu Hanh - Ts. Vi Bure Lung - Truong DH CNTT - PHOG HCM

*Bai giang nguyén ly Hé biéu Hanh - Khoa CNTT #ruwong DH Bach Khoa Ha Ngi

*Bai giang Hé Didu Hanh - Khoa CNTT #ruong DH Cong Nghiép - TP.HCM

*Microsoft - http://msdn.microsoft.com/en-us/library/aa366525(VS.85).aspx
*Windows Memory Management by Pankaj Garg
Inside Windows 2000 by David A.Solomon & Mark E.Russinovich

*Operating Systems by Jerry Breecher

@im on thay va céc ban @8 theo déi
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