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Loi mé dau

Trong thoi dai chuyén ddi s6, mang lan khéng day cuc bo dong vai trd
khong thé pha nhan trong viéc tao ra mot moi truong két ndi lién tuc, khdng gioi
han va hiéu qua .Wi-Fi, mot cdng nghé nam trong hé théng mang khdng day da
trai qua mot sy tién hoa dang ké ké tir khi xuat hién lan dau tién. Puogc phat trién
dé thay thé day cép va tao ra méi truong két ndi khdng day, cdng nghé Wi-Fi da
tré thanh mot phan quan trong cia cudc song hang ngay va 1a dong luc dang sau
su két ndi toan cau.

CUng V4i su gia tang nhanh chong cua cé4c thiét bi khdng day, viéc ap dung
va téi uu hoa hé théng mang khong day cuc bo trong cac toa nha da tang tro thanh
mot bai toan khdng chi ki thuat Do an tét nghiép nay s& nghién cau sau vé hé
théng mang khong day va dong thoi giai quyét bai toan tinh toan lap dit hé théng

mang khéng day cho tda nha lam viéc cua ay ban nhan dan quan Hong Bang.



Chwong 1: TONG QUAN VE MANG KHONG DAY

1.1. Céc khai niém vé mang khong day
Lich sir phat trién

Trong khi viéc két ndi mang ethernet hitu tuyén da dién ra tir 30 nim tré lai
day thi ndi mang khong day van con turong d6i mai vai thi truong gia dinh. Mang
khong day 1a ca mot qué trinh phat trién dai, giong nhu cac cong nghé khac, cong
nghé mang khong day 1a do phia quan doi trién khai dau tién. Quan doi can mot
phuong tién don gian va d& dang, va phuong phap bao mat cua su trao doi dit liéu

trong hoan canh chién tranh

Ngay nay, gia cua céc thiét bi khong day di ré hon rat nhiéu, c6 da kha
ning dé thyuc thi doan mang khong day trong toan mang, néu chuyén hoan toan
qua str dung mang khong day, sé tranh duoc sy phic tap trong két ciu mang vat
ly dam bao tiét kiém chi phi cho ngudi ding

Khi céng nghé mang khong day duoc cai thién, gia caa cac san pham khoog
day ciing theo d6 ha thap dé dam bao viéc tiéng so luong thiét bi. Nhitng chuan
riéng ctia mang khong day sé ting kha niang thao tac gitt c4c phan va tuong thich
s& dang ké

Khai niém

Khac véi Bluetooth chi két ndi o toc do 1Mb/s, tam hoat dong ngan dudi
10m, WiFi ciing 1a mot cdng nghé két ndi khong day nhung cé tam hoat dong va
tbc do truyén dit liéu cao hon han. Pidu d6 cho phép ban c6 thé duyét Web, nhan
Email bang mdy tinh xach tay, dién thoai di dong, PDA (thiét bi ca nhan k§ thuat

s6) hay cac thiét bi cam tay khéc tai noi céng cong mot cach dé dang.

Wi-Fi, hay con duoc biét dén 1a Wireless Fidelity, d trai qua mot sy tién
hoa dang ké ké tir khi xuat hién lan dau tién. Pugc phat trién dé thay thé day cép
va tao ra moi truong két néi khdng day, cong nghé Wi-Fi di tré thanh mot phan

quan trong caa cudc song hang ngay va 1a dong luc diang sau su két ndi toan cau.



Ban dau, Wi-Fi dua trén tiéu chuan IEEE 802.11, vai toc do truyén dit liéu
kha thap. Tuy nhién, theo thoi gian, cac tiéu chuan Wi-Fi da phat trién dé dap ung
nhu cau ngay cang cao vé téc do va hiéu suat. Tiéu chuan 802.11b da mang lai su
cai thién, dong thoi voi toe do tang 1én va kha ning phat séng xa hon.

Sy xuat hién cua tiéu chuan 802.11a da mang lai thém su linh hoat, voi kha
ning hoat dong & tan sb cao va kha ning truyén tai di liéu véi tbe d6 cao hon.
CAc tiéu chuan khac nhu 802.11g va 802.11n tiép tuc dong gop vao su tién b,
véi kha nang hd tro téc do truyén dit liéu ngay cang nhanh va pham vi phu séng
rong rai hon.

Nam 2013, Wi-Fi d budc sang mot bude dot pha méi véi tieu chuan
802.11ac, mang lai toc do truyén dit liéu dang ké va kha nang xtr Iy mé rong. N6
khdng chi cung cap hiéu suat cao ma con giam do tré, tdi wu hoa cho cac tng dung
doi hoi bang thong 16n nhu video HD va trd choi truc tuyén.

Tiéu chuan 802.11ax, dugc gisi thiéu vao nam 2019, tiép tuc nang cao hiéu
suat va dap (ng véi su gia ting dang ké cua sé luong thiét bi két ndi cing mot
ltc. N6 mang lai trai nghiém mang on dinh va hiéu qua ngay ca trong méi trudng
dong duc.

Mang khong day thuong trién khai trong nhiing diéu kién va méi truong
sau:

e MOoi truong dia hinh phuc tap khong di day dugc nhu ddi ndi, hai
dao...

e Toa nha khdng thé di day mang hodc nguoi dung thuong xuyén di
dong nhu: nha hang, khach san, bénh vién. ..

e Nhitng noi phuc vu internet cdng cong nhu: nha ga, san bay, quan

cafe...



Phan loai mang khéng day

Hai chi tiéu k¥ thuat co ban dé phan loai mang khéng day 1a pham vi pha
song va giao thac bao hiéu.

Trén co s& pham vi pha séng chdng ta c6 4 loai mang sau:

e WPAN (Wireless Personal Area Network)

e WLAN (Wireless local Area Network)

e WMAN (Wireless Metropolitan Area Network)
o WWAN (Wireless Wide Area Network)

Dua trén giao thirc mang ta cé hai loai mang sau:

e Mang c6 sir dung giao thirc bao hiéu dugc cung cip boi ngudi quan
ly vién théng cho hé théng di dong nhu mang 3G.
e Mang khong str dung giao thuc bao hiéu nhu la Ethernet, Internet 1a
vi du dién hinh cho loai mang nay.
1.2. Mang khong day cuc bg
1.2.1 Gigi thigu
Wireless LAN la mé hinh mang duoc sur dung cho mét khu vuc ¢ pham vi
nho nhu: mot toa nha, khudn vién cua mot cong ty, truong hoc... La loai mang
linh hoat ¢ kha ning co dong cao thay thé cho mang cap dong. WLAN ra doi va
bat dau phat trién vao giira thap ki 80 cua thé ky XX bai té6 chuc FCC

(Federal Communications Commission).

Wireless LAN st dung song vO tuyén hay hdng ngoai dé truyén va
nhan dit liéu thong qua khong gian, xuyén qua tudng tran va cac cau tric khac ma
khong can céap. Wireless LAN la mang rat pht hop cho viéc phat trién diéu khién
thiét bi tir xa, cung cap mang dich vu ¢ noi cong cong, khach san, van phong. ..

Wireless LAN sir dung bang tan ISM (bang tan phuc vu cdng nghiép, khoa
hoc, y té: 2.4GHz va 5GHz) vi thé n6 khdng chiu su quan ly cua chinh phi ciing
nhu khong can cap gidy phép st dung.



Trén thi truong hién nay c6 rat nhiéu san pham phuc vu cho WLAN theo
cac chuan khac nhau nhu: IrDA (Hdng ngoai), OpenAir, BlueTooth, HiperLAN
2, IEEE 802.11b, IEEE 802.11a, 802.11g (Wi-Fi)... Trong d6 mdi chuin c6 mot

dic diém khac nhau.

1.2.2 Céc khéi niém vé WLAN:

a) Ky thudr diéu ché va line-code trong Wireless LAN:

Sy ndi I1&n cua cac ki thuat WLAN yéu cau cac ky thuat diéu ché, ma hoa
& pham vi rong hon. WLAN cho phép truy cap vao mang ma khong co giéi han
vat Iy nhu trong nhitng mang cO day.

% S6ng hong ngoai:

Pay 1a giai phap hiéu qua nhat cho nhiing noi ma gitra bén nhan va bén thu
khong bi che chan. K§ thuat nay gom hai giai phap san co: tia khuéch tan va tia
truc tiép. Tia truc tiép thi c6 tdc do truyén cao hon tia khuyéch tan. IR c6 téc do
truyén nhan khoang 1-2 Mbps.

s Wireless lwong tir:

Cac WLAN duya trén luong tir khd la bao mat va khéng bi anh
huéng boi nhiéu dién tir nhu cap va cac hé thong dua trén RF. Véi cuong do dau
ra (2watts) 1a thap gilp giam kha nang 1am hu mat. Tuy nhién bi gisi han vé
khoang cach truyén trong khoang 25 mét.

% Tia hong ngoai khuéch tan:

Cac tin hiéu hdng ngoai khuyéch tan duoc phat ra tir ngudn phat, va phu
mét ving giéng nhu 4nh sang. Viéc thay doi vi tri ciia ¢au nhan khéng anh huang
dén tin hiéu. Giai phap nay cung cap téc do tir 1-2 Mbps.

b) Céac kyj thudt béing hep tan sé cao (UHF) va WLAN:

Str dung bang thong hep véi tan sé tir 12.5 kHz hay 25 kHz. Cudng do
tr 1-2 watts cho cac cac hé théng dir liéu bang hep RF. Nhitng hé thong nay
thuong truyén & dai tan s6 430-470 MHz. Phan duéi cua dai tan sé nay (430-450
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MHz) thuong dugc goi I giai tan unprotected (unlicensed) va 450-470 MHz thi

duoc goi 1a giai tan bao dugc bao vé (co gidy phép).
< Ky thudt radio téng hep:

Thuat ngit ky thuat radio tong hop dé cap dén céc san pham duoc diéu khién
bang tinh thé, yéu cau cong ty san xuat cai mot tinh thé cho mdi tan s6 co thé.
Cac giai phap dwa trén UHF dugc tong hop cung cap kha ning cai dit cac thiét bi
chuan ma khéng can phai thay thé phan ctng, it phac tap hon va kha ning diéu
chinh mai thiét bi.

< Hoat déng da tan:

Céac hé thong UHF hién dai cho phép cac Access Point dugc cau hinh mot
cach riéng biét cho tac vu trén mot trong nhitng tan sé dugc cau hinh trudc. Cac
tram khong day cd thé dugc lap trinh vai mot danh sach tat ca cac tan s duoc st
dung trong cic Access Point dd duoc cai, cho phép chung thay doi tan sé khi
roaming. Dé ting thong luong (throughput), cac Access Point c6 thé duoc cai dat

gidng nhau nhung lai sir dung cac tan s khac nhau.
1.3. Céc thiét bj co ban va ng dung cia hé thong WLAN:
1.3.1 Céc thiét bj co ban:
a) Card mang khong day (Wireless NIC):

Card mang khong day giao tiép may tinh véi mang khong day bang cach
diéu ché tin hiéu dix liéu véi chudi trai pho va thuc hién mot giao thic truy nhap

cam tng séng mang.



Hinh 1: Card mang khong day

b) Cdc diém truy cdp (Access Point):

Cac diém truy cap khéng day AP (Access Point) tao ra cac viing phu song,
ndi cac nut di dong toi cac co s ha ting LAN c6 day. Cac diém truy cap nay
khdng chi cung cap trao doi théng tin véi cac mang c6 day ma con loc Iwu lugng
va thuc hién chic ning cau ndi véi céc tiéu chuan khac. Cac diém truy cap

trao doi v6i nhau qua mang hitu tuyén dé quan li cac nat di dong.



Hinh 2: Access Point
c) Bridge khdng day (Wbridge):

WBridge (Bridge khong diy) twong ty nhu cac diém truy cap khéng day
trir trudng hop chung duoc sir dung cho céc kénh bén ngoai. WBridge duoc thiét
ké dé ndi cac mang véi nhau, dac biét trong cac toa nha ¢ khoang céch xa téi 32
km. WBridge c6 thé loc luu luong va dam bao rang cac hé théng mang khéng day

duoc két néi tot ma khong bi mat luu luong can thiét.



Hinh 3: Wbridge
d) Cdc router diém truy cap (Access Point Router):

Mot “AP router” 1a mét thiét bi két hop cac chie ning ctia mot Access Point
va mét router. Khi 1a Access Point, n6 truyén dix liéu giira cac tram khéng day va
mot mang hitu tuyén ciing nhu 1a giita cac tram khong day. Khi la router, n6 hoat
dong nhu 1a diém lién két gitra hai hay nhiéu mang doc lap, hoic gitta mot mang

bén trong va mot mang bén ngoai.
1.3.2 Céc wng dung caa hé thong WLAN:
a) Vai tro truy cdp (Access Role):

WLAN hau nhu duoc trién khai ¢ 16p access, nghia la chung dugc st dung
& mot diém truy cap vao mang c6 day thong thuong. Cac WLAN la cac mang &
16p data-link nhu tat ca nhimg phuong phap truy cap khéac. Vi toc do thap nén
WLAN it duoc trién khai & core va distribution.
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Hinh 4: Access Role
b) Mé rgng mang (Network Extention):

Cac mang khong day cé thé dugc xem nhu mdt phan mé rong cua mot
mang c6 day. Khi muén mé rong mot mang hién tai, néu cai dat thém duong cap
thi s& rat ton kém. Cac WLAN c6 thé duoc thuc thi mot cach dé dang, vi it phai

cai dat cap trong mang khong day.
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Hinh 5: Mg rgng mang
C) Vin phong nho - Vin phong gia dinh (Small Office-Home Office):

Céc thiét bi wireless SOHO thi rat c¢6 ich khi nguoi ding mudn chia sé mot

két ndi Internet vai cac doang nghiép nho, vin phong nho...
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Hinh 6: SOHO Wireless LAN
d) Vin phong di dong (Mobile Offices):

Cac van phong di dong cho phép nguoi ding cé thé di chuyén dén
mét vi tri khac mot cach dé dang. Cac két noi WLAN tir tod nha chinh ra cac 16p
hoc di dong cho phép céac két néi mot cach linh hoat véi chi phi cé thé chap nhan

duoc.
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Hinh 7: Van phong di dong

1.4. Uu, nhuwoc diém ciaa WLAN:

1.4.1 Uu diém

Mang khéng day khéng ding cép cho cac két ndi, thay vao do, ching sir

dung song Radio. Uu thé caa mang khdng day la kha nang di dong va sy tu do,

ngudi dung khdng bi han ché vé khong gian va vi tri két néi. Nhitng wu diém caa

mang khéng day bao gom:

Kha ning di dong va sy tu do- cho phép két ndi bat ki dau.
Khéng bi han ché vé khong gian va vi tri két noi.

D& lap dat va trién khai.

Tiét kiém thoi gian lap dat day cap.

Khéng lam thay doi tham my, kién triic tda nha.

Giam chi phi bao tri, bao dudng hé thong.
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1.4.2 Nhuoe diém:
< Nhiéu:

Nhuoc diém caa mang khong day cd thé ké dén nhat 1a kha nang nhiéu séng
radio do thai tiét, do céc thiét bi khong day khac, hay céc vat chin (nhu cac nha

cao tang, dia hinh ddi nui...).
% Bdo mat:

Day 1a van dé rat dang quan tam khi st dung mang khdng day. Viéc v tinh
truyén dir liéu ra khoi mang caa cong ty ma khong thong qua 16p vat Iy diéu khién
khién nguoi khac cé thé nhan tin hiéu va truy cap mang trai phép. Tuy nhién
Wireless LAN c6 thé dung ma truy cap mang dé ngan can truy cap, viéc sir dung
ma tuy thudc vao mic d6 bao mat ma ngudi ding yéu cau. Ngoai ra ngudi ta co
thé sir dung viéc ma hoa di liéu cho van dé bao mat.

1.5. Céc chuan théng dung caa WLAN chuén 802.11

IEEE 802.11:

Ra doi naim 1997. Pay 1a chuan so khai cua mang khdng day, mé ta céach
truyén thdng trong mang khéng day sir dung cac phuong thirc nhu: DSSS, FHSS,
infrared (hong ngoai). Tc do t6i da 1a 2Mbps, hoat dong trong bang tan 2.4Ghz
ISM. Hién nay chuan nay rat it duoc sir dung trong cac san pham thuong mai.

a) IEEE 802.11b:

Pay 1a mot chuan maé rong cua chuan 802.11. N6 cai tién DSSS dé ting
bang thong 1én 11Mbps, ciing hoat ddng & bang tan 2.4Ghz, va twong thich nguoc
véi chuan 802.11.

802.11b+: TI (Texas Instruments) da phat trién mot ki thuat diéu ché goi
la PBCC (Packet Binary Convolutional Code) ma né cé thé cung cap céc téc do
tin hiéu ¢ 22Mbps va 33Mbps. Chung hoan toan tuong thich vai 802.11b, va
khi trao giao tiép voi nhau co thé dat dugc tée do tin hiéu 22Mbps. Mét sy ting

cuong ma Tl ¢6 thé duoc st dung gitta cac thiét bj 802.11b+ 1a ché @6 4x, nd sur
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dung kich thugc goi tin téi da 16n hon (4000 byte) dé giam chong lap va ting
thong luong.

b) IEEE 802.11a:

Chuan nay mo ta cac thiét bi WLAN hoat dong trong bing tan 5Ghz UNII.
Do str dung bang tan UNII nén hau hét cac thiét bi co thé dat duoc toc d6 6, 9, 12,
18, 24, 36, 48 va 54Mbps. Khong gidng nhu bing tan ISM (khoang 83 MHz trong
phd 2.4 Ghz), 802.11a sir dung gap 4 lan bang tan 1SM vi UNII st dung phd khong
nhiéu 300MHz, 802.11a st dung k¥ thuat FDM.

Independent Clear Channels

180 5180 5200 5220 5240 5260 5280 5300 5320 5350
MHz  MHz MHz MHz MHz MHz MHz MHz MHz  MHz

There are eight independent clear channels In the lower 200 MHz of the &-GHz spectrum,

Hinh 8: Ddi tan 5Ghz
¢) IEEE 802.11g:

802.11g cung cap ciing mot toc do t6i da nhu 802.11a. Tuy nhién no twong
thich nguoc voi céc thiét bi 802.11b, nho d6 dé dang nang cap mang WLAN voi
chi phi thap hon.
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802.11g hoat dong trong bang tan 2.4Ghz IMS. Pdng thoi st dung cong
nghé diéu ché OFDM ( Orthogonal Frequency Division Multiplexing) dé dat toc
do cao nhu 802.11a.

802.11g+: duoc cai tién tir chuan 802.11g, hoan toan twong thich voi
802.11g va 802.11b, duoc phat trién bai TI. Khi cac thiét bj 802.11g+ hoat dong
véi nhau thi thong luong dat duoc cd thé 1én dén 100Mbps.

d) IEEE 802.11i:

La chuan bd sung cho cac chuan 802.11a, 802.11b, 802.11g vé van dé bao
mat. N6 mé ta cach ma hoa dit liéu truyén giira cac hé thong str dung cac chuan
nay.

802.11i dinh nghia mot phuong thic ma hod manh mé gom Temporal Key
Integrity Protocol (TKIP) va Advanced Encryption Standard (AES).

e) IEEE 802.11n (wifi 4) :

Mot chuan Wi-Fi méi dang dugc Lién minh WWiSE dua ra xin phé chuan
(du Kién vao ndm 2008), voi muc tidu dua két ndi khong day bang thong rong Ién
mot tim cao méi. Cong nghé nay hta hen s& diy manh dang ké téc do

cua cac mang cuc bo khong day (WLAN).
f) IEEE 802.11ac (wifi5):

Wi-Fi 802.11ac, hay con duoc biét dén véi tén goi Wi-Fi 5, 1a mot tiéu
chuan truyén thdng khong day thudc ho céc tiéu chuan IEEE 802.11, duoc thiét
ké dé cung cap hiéu suat truyén dir lidu cao va kha nang xu ly tot hon so voi céc
tiéu chuan trudc d6. Dudi day 1a mot s6 dic diém chinh caa Wi-Fi 802.11ac:

Téc Do Truyén Dir Liéu Cao: Wi-Fi 802.11ac mang lai tbc do truyén di
liéu déng ké, cO thé 1én dén vai gigabit mdi gidy. Diéu nay gilp cai thién trai
nghiém nguoi dung khi st dung c&c ting dung doi hoi bang thong cao nhu video
HD, trd choi truc tuyén, va truyén di liéu 16n.

Kha Nang Hoat Pong & Tan S6 5GHz: Wi-Fi 802.11ac thuong hoat dong
& dai tan 5GHz, mang lai su linh hoat va giam tinh trang nhidu song tir cac thiét
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bi hoat dong ¢ dai tan 2.4GHz. Diéu nay gilp téi vu hoa chat lugng két ndi va

tang cudng hiéu suat mang.

K¥ Thuat MIMO (Multiple Input Multiple Output): Wi-Fi 802.11ac thuong
str dung ky thuat MIMO dé tang cudong kha niang truyén va nhan dir liéu. Cac thiét
bi hd trg MIMO ¢4 thé sir dung nhiéu anten dé truyén va nhan di liéu déng thoi,
lam tiang toc do truyén dit liéu va cai thién kha niang ddi phé véi nhidu song.

Beamforming: Wi-Fi 802.11ac thuong hd tro k§ thuat beamforming, cho
phép router hoic access point tap trung tin hiéu séng Wi-Fi vao céc thiét bi cu thé,
thay vi phat song mot cach dong déu. Piéu nay gitup ting cudng do o dinh va

pham vi két néi.

Tinh Twong Thich Nguoc: Mic di 13 mét tiéu chuan méi, nhung Wi-Fi
802.11ac van c6 tinh twong thich nguoc véi céc thiét bi sir dung cac tiéu chuan
Wi-Fi trude d6 nhu 802.11n va 802.11g, giup ngudi dung chuyén doi ma khdng
mét két noi.

Wi-Fi 802.11ac da dong gop quan trong vao su phat trién ciia mang khong
day, dap ung nhu cau ngay cang cao vé bing thong va hiéu suat trong moi truong
s6 hoa ngay nay. Pdi véi nguoi dung va doanh nghiép, su nang cap 1én Wi-Fi
802.11ac mang lai trai nghiém mang tot hon va kha nang dap tmg da dang cac yéu
cau két ndi.

g) IEEE 802.11ax (wifi 6):

EEE 802.11ax, con dugc biét dén voi tén goi Wi-Fi 6, 1a mot tiéu chuan
truyén théng khdng day méi nhat trong ho céc tiéu chuan IEEE 802.11, duoc thiét
ké dé dap ung nhu cau ngay cang tang vé két nbi khdng day chat lwong cao trong
mdi trudng da thiét bi va mat do cao. Dudi day 1a nhiing dac diém chinh cua IEEE
802.11ax:

Tang Cuong Hiéu Suat: Mot trong nhitng muc tiéu chinh cua IEEE
802.11ax 1a tang cuong hiéu suat mang khdng day. Tiéu chuan nay mang lai toc

d6 truyén dix liéu tang 1én dang ké so véi c4c tiéu chuan trude do, hd tro nguoi
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dung trong viéc sur dung cac tng dung doi hoi bang thong 1én nhu video 4K, tro

choi tryc tuyén va truyén dit liéu ning.

Kha Nang Xu Ly Pa Thiét Bi (OFDMA): 802.11ax su dung k§ thuat
Orthogonal Frequency Division Multiple Access (OFDMA) dé téi wu hoa su str
dung bang thong va xir Iy ddng thoi nhiéu thiét bi. Biéu nay gilp cai thién kha
nang dap tng véi moi trudng c6 nhiéu thiét bi két ndi dong thoi.

Tinh Tiét Kiém Nang Luong (Target Wake Time - TWT): IEEE 802.11ax
dua ra mot khia canh quan trong 1 tinh tiét kiém nang luong théng qua k§y thuat
Target Wake Time (TWT). TWT cho phép thiét bi thong bao trudc vé thoi gian
ma no sé& "thirc day" dé truyén di liéu, gilp giam tiéu ton ning lwong va kéo dai
thoi gian pin cua thiét bi di dong.

Beamforming va MU-MIMO Cai Tién: IEEE 802.11ax tiép tuc hd tro ky
thuat beamforming dé tap trung tin hiéu Wi-Fi vao cac thiét bi cy thé, cling nhu
Multiple User-Multiple Input Multiple Output (MU-MIMO) dé cai thién kha nang
truyén di liéu dong thoi.

Tinh Tuong Thich Nguoc: Mic di 1a mot tiéu chuan méi, nhung IEEE
802.11ax van co tinh twong thich nguoc véi cac tiéu chuan Wi-Fi trude d6. Diéu
nay c6 nghia la n6 c6 thé hoat dong cuing cac thiét bi sir dung Wi-Fi 5 (802.11ac)
va Wi-Fi 4 (802.11n).

IEEE 802.11ax da danh ddu mot budc tién 16n trong sy phat trién caa mang
khong day, dic biét 1a trong bdi canh caa méi trudng da thiét bi va ung dung doi
hoi bang thong cao ngay nay. V&i Wi-Fi 6, nguoi dung c6 co hoi trai nghiém mot

mang khéng day nhanh chéng, hiéu qua va linh hoat hon bao gio hét.
1.6. Cau truc cia cac giao thire dwoc sir dung trong mang khong day:

Mang khong day khac vai mang hitu tuyén truyén théng cha yéu la ¢ 16p
vat ly va & 16p diéu khién truy nhap méi truong (MAC) ciia md hinh tham chiéu
lien két hé thdng mé (OSI). Nhitng phan khac nhau nay cia hai phuong thic tiép
can trong cung cap diém giao dién vat ly cho cac WLAN. Néu diém giao dién vat
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ly 12 & 16p diéu khién kénh logic (LLC) thi phuong phap tiép can nay doi hoi céc
bo diéu khién caa khach hang phi cung cip phan mém mic cao hon nhu 1a hé diéu

hanh mang.

Mot giao dién nhu vay cho phép cac nat di dong trao doi thong tin truc tiép
véi nhau théng qua céc card giao dién mang vé tuyén. Diém giao dién khac 12 ¢
l6p MAC va thuong ap dung diém truy nhap. Vi vay cac diém truy nhap thyc hién
cau ndi va khong thuc hién dinh tuyén. Mic du giao dién MAC yéu cau mot két
ndi hitu tuyén nhung nd cho phép bat ki hé diéu hanh mang nao hoic bo diéu
khién bat ki 1am viéc véi WLAN. Mot giao dién nhu vay cho phép mot LAN hitu
tuyén dang c6 mé rong dé dang nho cung cap truy nhap cho thiét bi mang vo tuyén
moi.

Cac 1op thap hon cua card giao dién vo tuyén thuong dugc thuc hién boi
“Firmware” va chay trén cac b xir Iy nhing. Cac 16p cao hon ctia ngan xép giao
thirc mang do hé diéu hanh va cac chuong trinh tng dung cung cap. Mot bo diéu
khién mang cho phép hé diéu hanh trao d6i thong tin véi phan firmware 16p thap
hon dugc nhiing trong card giao dién mang vo tuyén. Ngoai ra n6 thuc hién cac
chtrc nang LLC tiéu chuin. Dbi véi hé diéu hanh Windows bo diéu khién thuong
tuan tha mot sé phién ban cua chi tiéu ki thuat b diéu khién mang (NDIS). Cac
bo diéu khién dua trén Unix, Linux va Apple Powerbook ciing c6 thé sur dung

duorc.

19



Chuong 2 : Ki THUAT TOI UU SONG WIFI TRONG MANG
KHONG DAY

2.1. Ki thuit t6i wu s6ng wifi trong mang khong day

2.1.1 Cac vat can song wifi

Séng Wi-Fi cd thé gap phai nhiéu vat can trong méi truong xung quanh,
diéu nay co thé 1am giam hiéu suat mang va pham vi két néi. Dué6i day 1a mot sb
vat can séng Wi-Fi phd bién:

Tuong va Cac Vat Liéu Xay Dung:

e Tuong Bé Tong va Gach: S6ng Wi-Fi gap kha nhiéu kho khin khi
phai di qua tuwong bé tdng hoac gach, dac biét 1a tuong cd chua thep
cot.

e Kim Loai: Cac vat dung kim loai nhu ctra kim loai, tam lgp, hay tim
chan séng kim loai ciing c6 thé gay nhiéu loan tin hiéu Wi-Fi.

e Thiét Bi Bién Gia Dung:

e Tivi va Bén Huynh Quang: Cac thiét bi dién gia dung nhu tivi, dén
huynh quang c6 thé tao ra tan s6 nhiu c6 thé anh huong dén song
Wi-Fi.

e Tu Lanh va Thiét Bi Bién Tu: CAc thiét bj dién tr hoat dong nhu ta
lanh, may tao am, hay may giat cling c6 thé phat ra song tan s6 gay
nhiéu.

e Thiét Bi Khac Str Dung Séng Radio:

e Thiét Bi Bluetooth va Microwave: Cac thiét bi st dung song radio
nhu Bluetooth hoic 10 vi s6ng ¢ thé tao ra nhidu song va lam giam
chat luong két ndi Wi-Fi.

e Su Can Thiép Tur Wi-Fi Khac:

e Xung Dot Tan Sb: Khi c6 nhiéu mang Wi-Fi hoat dong gan nhau, ¢6

thé xay ra xung dot tan sd, gay giam hiéu suit va ting do tré.
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vi s6ng Wi-Fi khi ching hap thu hoic phan xa séng radio.

e Su Can Thiép tr Mang Khac: Cac mang khong day khac hoac cac

thiét bi phat song khong day khac nhu dién thoai di dong, router tir

hang x6m ciing c6 thé gay anh huong.

e Diéu Kién Thai Tiét:

Mua va Tuyét: Nugc va tuyét co thé 1am giam sic manh tin hiéu va pham

e Ngudn Nhiéu Tu Thiét Bj Dién Dja Phuong:

Nguon Nhiéu DBién Tir va Tan S6 bién Ap: Cac thiét bi tao ra ngudn nhidu

dién tir nhu motor, bién ap, hoac cac nguon nhiéu tan sé dién ap cd thé tao ra tinh

trang nhiéu song.

Dé chi tiét hon ta c6 bang so sanh cu thé nhu sau

Suy Hao Cu Thé
STT Loai Vat Can (dB)
1 |[Tuong Bé Tong 3-10
2 |[Tuong Gach va Go 1-5
3 |[Kim Loai (Ctra, TAm Lop) 5-20
4 ||IThiét Bi Bién Gia Dung (Tivi, Dén) 1-5
5 |(Bluetooth va Microwave 5-20
6 [Xung Dot Tan SO va Can Thiép Khac Khong cb dinh
7 |Nudc va Tuyét 05-5
ngén Nhiéu tir Thiét Bi Pién Dia Phuong (Motor,
8 |IBién Ap) 1-10
2.1.2 Xac dinh vi tri dat wifi tdi wu
Trung Tam va Cao:
Dit router WiFi & trung tdm cua khdng gian dé tdi wu héa phi s6ng xung
quanh.
Dit router ¢ d6 cao trung binh caa khéng gian dé c6 phu séng tt ca 1én va
Xuéng.
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Tranh Cac Vat Can Lén:

Tranh dat router gan c4c vat can 16n nhu tuong bé téng, tam kim loai, hoic

cac thiét bi dién gia dung c6 thé tao ra nhiéu.
Két Ndi Véi Thiét Bi Tong Hop:

Déi vai nhitng ngdi nha hoic van phong 16n, can nhic sir dung mang 1udi
WiFi (mesh network) dé mo rong phu song va giam diém mo song.

Pit O Noi Dé Tiép Can:

Dit router & noi dé tiép can va khong bi chan bai cac dd dac hoic d6 noi
that ln.

Trung Tam va Cao:

Dit router WiFi ¢ trung tam ctia khong gian dé ti uu hoa phu séng xung
quanh.

Dit router & 6 cao trung binh cua khéng gian dé c6 phu séng tét ca 1én va

xuéng

VN Hd Pheng



Tranh Cac Vat Can Lén:

Tranh dat router gan c4c vat can 16n nhu tuong bé téng, tam kim loai, hoic

cac thiét bi dién gia dung c6 thé tao ra nhiéu.

WiFi Router
Q Guovg Séng tot
2
Td kim loai
'
_7 : " Song kéem @

Séng tét
Song kém

Sang tot @ @

Két Noi Véi Thiét Bi Tong Hop:

Déi véi nhitng ngdi nha hodc van phong 16n, can nhac sir dung mang ludi

WiFi (mesh network) d& ma rong phu séng va giam diém mo séng.
Pit O Noi Dé Tiép Can:
Dit router & noi dé tiép can va khdng bi chin boi cac dd dac hodc dd noi

that 16n.
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Tranh Nhiét by Cao:

Tranh dat router gan cac nguon nhiét do cao nhu 10 vi séng hoic tu lanh, vi

nhiét 4o 6 thé anh hudng dén hiéu suat cua thiét bi.

{ e Hapg

Kiém Tra P Che Phu:

Str dung (ng dung hoic cong cu do song WiFi dé kiém tra va danh gia do

che phua va chét lugng tin hiéu trong cac khu vuc khac nhau.
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Khdng song

T6i Uu Hoa Anten:
Déi véi router cd thé thay doi huéng anten, diéu chinh ching dé dat dugc

pht song tét hon & cac hudng quan trong.

@ 360 degrees — l —_—)

E:\Users\wxtruong\AppData\Local\Temp"
SNAGHTML1ff8704.PNG
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Can Nhic Sir Dung Repater hoic Extender:

Néu c6 cac khu vuc thiéu séng, can nhic st dung bo kich séng (repeater)
hodc bd mé rong phu song (extender) dé ma rong pham vi.

Tranh dat router gan cac ngudn nhiét dé cao nhu 10 vi s6ng hoic ta lanh, vi

nhiét 4o cd thé anh hudng dén hiéu suat cua thiét bi.

Kiém Tra P Che Phi:

Str dung ung dung hoic cong cu do song WiFi dé kiém tra va danh gia do

che pha va chit luong tin hiéu trong cac khu vuc khac nhau.

T6i Uu Héa Anten:
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Dbi véi router cd thé thay ddi huéng anten, diéu chinh ching dé dat dugc

phu song tét hon & cac hudng quan trong.

Can Nhic Sir Dung Repater hoic Extender:

Néu c6 cac khu vuc thiéu song, can nhac si dung bo kich song (repeater)
hoic bo mé rong pha séng (extender) dé ma rong pham vi.

2.2. Cac van deé lién quan khi lap dat, khai thac, sir dung

Lip dit WLAN:

Hiéu duoc cac giao thirc 802.11 hoat dong nhu thé nao, cac dic diém cua
node di dong, bao mat 16p MAC va chit luong dich vu (QoS) la can thiét khi
quyét dinh trién khai mot mang WLAN. S& ¢ nhiéu viéc can phai lam khi trién
khai AP chir khéng chi chay cable va treo thiét bi 18n tran nha. Nhitng khia canh
vat ly khi thuc hién site survey (khao sat) s& cho admin mat cai nhin vé tinh kha
thi cua cac ving pha séng ma mdi AP cung cap, s6 luong AP can thiét dé bao phu
viing mong mudn, céc thiét 1ap vé kénh truyén ciing nhu cong suat phat.

Khai thac WLAN:
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Anh huéng cua céc ung dung dén sy trién WLAN 1a khac nhau. Diéu quan
trong ban can phai hiéu 1a nhitng anh hudng nay tac dong thé nao dén viéc trién
khai WLAN. Sau déy 1a cac yéu té chinh can xem xét:

e Throughput cho tirng client (per-client).

e Kiéu ttng dung streaming hay kiéu tng dung bursty.

e Sy tranh gianh duong truyén va do tré cua ang dung.
C6 2 phuong thirc dé trién khai mang WLAN:

e Coverage oriented (hudng bao phiu)ssss

e (Capacity oriented (hudng kha nang)
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Chuwong 3: THIET KE MANG KHONG DAY CHO TOA NHA
HANH CHINH QUAN HONG BANG

3.1. Phuwong 4n thiét ké
3.1.1. C4c yéu cau ki thuét ddi véi hé thdng mang cia tda nha
Do toa nha hanh chinh quan Hong Bang 14 noi lam viéc caa cac phong ban
nganh nén yéu cau dit ra voi hé théng mang va dic biét 14 mang khong day phai
dam bao nhiéu diéu kién phirc tap
e Mang khong day phai dam bao phu dua cho toan bo quan cac khu vuc
lam viéc
e Mang khong day phai dam bao cac yéu cau bao mat tranh viéc hé
théng mang bi xam nhap va tan céng
e Mang khdng day phai dap tng duoc yéu cau luong truy cip ting dot
bién khi ¢ hoi hop hoac cac sy kién 16n
Tir cAC YBu cau nhu trén ta s& c¢6 can ctr dé dua ra giai phép :
3.1.2. Phan chia IP dam bao an toan két néi mang va di s6 hrong nguoi

dung
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Phan chia theo tang nha : mdi ting nha s& 1a mot dai mang riéng biét, khdng
lien két véi nhau

Phén chia theo nhom nguoi dung: nguoi dung mang khéng day va co day
sé& ¢ nhirng dai mang khac nhau, ngudi dung noi bo va khach s & cac dai mang
khac nhau.

Cu thé chi tiét bang phan chia IP

Tang 1 192.168.5.1/24

Tang 2 192.168.20.1/24

Tang 3 192.168.30.1/24

Tang 4 192.168.40.1/24

Tang 5 192.168.50.1/24

Tang 6 192.168.60.1/24

Tang 7 192.168.70.1/24

Wifi 172.16.0.1/23 10.10.10.1/23
Camera 192.168.99.1/24
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3.1.3. Bd tri cac vi tri dit thiét bi phat séng cho phu hep

Trung tam hanh chinh quan Héng Bang 1a cong trinh gom toa nha 7 tang
va 1 tang ham dé xe, clng ha ting san vuon déng bo véi tong dién tich san hon
hon 11.700 m2. Cong trinh gdm 4 khéi nha va 1 cum hoi truong két ndi nhau bang

sanh thdng tang hinh tron & giira;

TRUNG TAM CHINH TR| - H;WH CHINH
QUAN HONG BANG

Tir ddy ra sé di vao chi tiét két cdu va bd tri cua ting tang toa nha dé c6 thé

bd tri thiét bi mot cach hop Iy nhat

Bo tri thiét bi tai tang 1
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Hinh 9 : So @6 mat bang tang 1
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Tang 1 duogc bd tri phong hop 16n, phong may chi, phdng mot cira va cac

phong nho khac cho cac chanh van phong lam viéc.
Phong hop lon Al :
Vach tuong day 300mm => d6 suy hao tin hiéu la 10 ~15db
Cura gd => d0 suy hao tin hiéu la 3db
Cac tam cach am va khung kim loai => d6 suy hao tin hiéu 1a 6db
Cac loai song tur thiét bj mic khong day => d6 suy hao tin hiéu 20db

Tir day ta thay trong phong hop Al c6 nhiéu ngudn gay nhidu va hap thu
song wifi, néu lap thiét bi bén ngoai phong hop thi tin hiéu wifi thu bén trong s&
suy hao xap xi 44db, anh huong 16n dén viéc thu nhan tin hiéu cua céc thiét bi
khong day.Do d6, phuong an tdi wu nhét 13 Iap thiét bi bén trong phong hop dé
han ché viéc suy hao tin hiéu qua cac vat liéu cach &m va vach tuong.Thém vao
d6 1a luong két ndi 16n cé thé 1én dén 350 thiét bi nén trong phong hop Al nén
dat it nhat 5 thiét bi phat ( mdi thiét bi chiu tai 80 thiét bi )

Phong mét cira va phong may chi 14 hai phong nam déi dién nhau
Vach tuong day 100mm => d6 suy hao tin hiéu la 10 db

Cura gd => do suy hao tin hiéu 1a 3db

Bén trong phong thoang va tran cao

Véi viéc khong bi han ché bai cac vat liéu day suy hao tin hiéu nén cé thé

lap tai hanh lang gitra 2 phong chung 1 thiét bi phat wifi

Khu vuc 3 phong lam viéc caa cac chanh van phong :

Vach tuong day 100mm => do suy hao tin hiéu 1a 10 db

Cira go => d6 suy hao tin hiéu la 3db

Bén trong phong cd chia thém mot phong nira bang vach nhém kinh = > d6
suy hao tin hiéu trong phong dé sé cong thém 6db

Véi khu vuc nay ciing chi can lap 1 thiét bi wifi ¢ vi tri chinh gitra, tuy
nhién khi vao trong phong nghi tin hiéu sé bi suy hao thém 6db
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Khu vuc sanh chinh : tai day co thé 1ap 1 mot bi phat dé dam bao phu hét

khong gian sanh khdng c6 vt canh

Khu vuc ting 1 caa tda nha hanh chinh quan Héng Bang s& dugc l1ap toi

thiéu 8 thiét bi phat wifi dé dam bao viéc phu séng trong khu vuc.
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Tang 2 duoc bd tri ba phong hop, phong 1am viéc cua chu tich va bi thu,

phong ké toan va phong chuy@n mén cua quan ay
Phong hop lon A2
Vach tuong day 200mm => d6 suy hao tin hiéu la 10 ~12db
Cura gd => d0 suy hao tin hiéu la 3db
Cac tam cach am va khung kim loai => d6 suy hao tin hiéu 1a 6db
Cac loai song tur thiét bj mic khong day => d6 suy hao tin hiéu 20db

Ciing giéng nhu phong hop Al, tai day can phai lap thiét bi wifi bén trong
phong dé dam bao viéc thu nhan tin hiéu dat hiéu qua tét nhat. Tuy nhién mic do
nguoi sir chi tim 100 thiét bi nén chi can lap 2 thiét bi phat wifi 12 phuc vy da nhu

cau sir dung
Phong hop B1:
Vach tuong day 200mm = > d6 suy hao tin hiéu la 10 ~12db
Kinh va vach nhom kinh = > d¢ suy hao tin hiéu la 6db
Céc loai séng tir mic va loa => do suy hao tin hiéu la 20db

Phong hop nay s& duoc Iap mét thiét bi trong phong dé phuc vu cho 50 thiét
bi str dung. Do phong hop it duoc sir dung Ién thiét bi phat s& duoc l4p st ra phia

Clra ra vao dé bo tro cho sanh tang 2
Phong hop B2 :
Vach tuong day 200mm = > d¢ suy hao tin hi¢u la 10 ~12db
Kinh va vach nhom kinh = > d¢ suy hao tin hiéu la 6db
Céc loai song tir mic va loa => d6 suy hao tin hiéu la 20db

Phong hop nay s& duoc Iap mét thiét bi trong phong dé phuc vy cho 50 thiét
bi sir dung. Do phong hop it dugc sir dung In thiét bi phat s& duoc lap sét ra phia

Clra ra vao dé bo tro cho sanh tang 2
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Phong chua tich

Thiét bi phat wifi dugc lap trong phong dam bao viéc két néi wifi 12 tét nhat
Phong bi thw

Thiét bi phat wifi dugc lap trong phong dam bao viéc két néi wifi 12 tét nhat
Phong ké toan va cac phong chuy@n mén cia quan iy

Viach tuong day 100mm => d6 suy hao tin hiéu la 10 db

Cura gd => do suy hao tin hiéu 1a 3db

Khu vue nay dugc lap chung 1 thiét bi phat & hanh lang chinh gitra cac
phong. Do cac vat canh khdng nhiéu nén viéc lap ¢ hanh lang 1a ¢dam bao cho viéc

hoat dong cua cac phong chuyén mén
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Tang 3 duoc bd tri 3 phong chuyén mén caa quan ty va 3 phong chuyén
mOon cua uy ban quan

Phong chuyén mon cia quan uy

Vach tuong day 100mm => d6 suy hao tin hiéu la 10 ~12db
Kinh va vach nhom kinh = > d¢ suy hao tin hiéu la 6db
Véch thach cao => d0 suy hao tin hiéu la 10 db

Khu vuc phong 1am viéc dugc ngin cach bang cac vach thach cao nén viéc
gy suy hao song 1a khong dang ké, tuy nhién dé ¢am bao ving phu tét thi tai
trudc cua phong cac phong chic ning s& duoc lap mot thiét bi phat wifi, Nhu vay
khu vuc nay sé c6 3 thiét bi phat wifi.

Phong chuyén mon cia ay ban nhan dan quan

Vach tuong day 100mm => d¢ suy hao tin hi¢u la 10 ~12db
Kinh va vach nhom kinh = > d¢ suy hao tin hiéu la 6db
Véach thach cao => d¢ suy hao tin hiéu la 10 db

Khu vuc phong 1am viéc duoc ngin cach bang cac véach thach cao nén viéc
gy suy hao song 1a khong dang ké, tuy nhién dé dam bao ving phu tot thi tai
trudc cua phong cac phong chic ning s& duoc 1ap mot thiét bi phat wifi. Nhu vay
khu vuc nay sé& cé 3 thiét bi phat wifi
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Tang 4 duoc bd tri 3 phong chuyén mén cua quan ty va 3 phong chuyén

mon cua uy ban quan
Phong chuyén mon cia quan ay
Vach tuong day 100mm => d6 suy hao tin hiéu la 10 ~12db
Kinh va vach nhom kinh = > d¢ suy hao tin hiéu la 6db
Véch thach cao => d0 suy hao tin hiéu la 10 db

Khu vuc phong 1am viéc duge ngan cach bang cac vach thach cao nén viéc
gay suy hao séng 1a khong dang ké, tuy nhién dé dam bao ving pha tot thi tai
trudc cua phong cac phong chic ning sé& duoc lap mot thiét bi phat wifi, Nhu vay

khu vuc nay sé c6 3 thiét bi phat wifi.
Phong chuyén mon cia ay ban nhan dan quan
Vach tuong day 100mm => d6 suy hao tin hiéu la 10 ~12db
Kinh va vach nhom kinh = > d¢ suy hao tin hiéu la 6db
Véch thach cao => d0 suy hao tin hiéu la 10 db

Khu vuc phong 1am viéc duoc ngin cach bang cac véach thach cao nén viéc
gy suy hao séng 1a khong dang ké, tuy nhién dé ¢am bao ving phu tot thi tai
trudc cua phong cac phong chic ning sé& duoc lap mot thiét bi phat wifi. Nhu vay

khu vuc nay sé& cé 3 thiét bi phat wifi

42



W |
#
(S8 /) _ ﬁ __
! \_, ‘ |
.
.
- e G S
.,.,_, :
I :
e

|
|

i
ﬁTTi B
[

_ _
R &
_ , |

Hinh 13: So' d6 mat bang tang 5

43



Tang 3 duoc bd tri 5 phong chuyén mén caa quan ty va 3 phong chuyén
mOon cua uy ban quan

Phong chuyén mon cia quan uy

Vach tuong day 100mm => d6 suy hao tin hiéu la 10 ~12db
Kinh va vach nhom kinh = > d¢ suy hao tin hiéu la 6db
Véch thach cao => d0 suy hao tin hiéu la 10 db

Khu vuc phong 1am viéc dugc ngin cach bang cac vach thach cao nén viéc
gy suy hao song 1a khong dang ké, tuy nhién dé ¢am bao ving phu tét thi tai
trudc cua phong cac phong chic ning s& duoc lap mot thiét bi phat wifi, Nhu vay
khu vuc nay sé c6 3 thiét bi phat wifi.

Phong chuyén mon cia ay ban nhan dan quan

Véach tuong day 100mm => d6 suy hao tin hi¢u la 10 ~12db
Kinh va vach nhom kinh = > d¢ suy hao tin hiéu la 6db
Véach thach cao => d¢ suy hao tin hiéu la 10 db

Khu vuc phong 1am viéc duoc ngin cach bang cac véach thach cao nén viéc
gy suy hao song 1a khong dang ké, tuy nhién dé dam bao ving phu tot thi tai
trudc cua phong cac phong chic ning s& duoc 1ap mot thiét bi phat wifi. Nhu vay
khu vuc nay sé& cé 3 thiét bi phat wifi
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Tang 6 duoc bd tri 3 phong chuyén mén caa quan ay va 3 phong chuyén
mon cua uy ban quan

Phong chuyén mon cida quan ay

Vach tuong day 100mm => d6 suy hao tin hiéu la 10 ~12db

Kinh va vach nhom kinh = > d¢ suy hao tin hiéu la 6db

Véach thach cao => do suy hao tin hiéu la 10 db

Khu vuc phong 1am viée duoc ngin cach bang cac vach thach cao nén viéc
gy suy hao song 1a khong dang ké, tuy nhién dé dam bao ving phu tot thi tai
trudc cua phong cac phong chic ning sé& duoc lap mot thiét bi phat wifi, Nhu vay
khu vuc nay sé c6 3 thiét bi phat wifi.

Phong chuyén mon cia ay ban nhéan dan quan

Vach tuong day 100mm => d6 suy hao tin hiéu la 10 ~12db

Kinh va vach nhom kinh = > d¢ suy hao tin hiéu la 6db

Véch thach cao => d¢ suy hao tin hiéu la 10 db

Khu vuc phong 1am viée duoc ngin cach bang cac vach thach cao nén viéc
gay suy hao séng 1a khong dang ké, tuy nhién dé dam bao ving phu tot thi tai
trudc cua phong cac phong chic ning sé& duoc lap mot thiét bi phat wifi. Nhu vay

khu vuc nay sé& cé 3 thiét bi phat wifi
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Tang 7 duoc bd tri 2 phong chuyén mén caa quan ay va 2 phong chuyén

mon cua uy ban quan va 2 nha kho luu trir gidy to
Phong chuyén mon cia quan uy
Vach tuong day 100mm => d6 suy hao tin hiéu la 10 ~12db
Kinh va vach nhom kinh = > d¢ suy hao tin hiéu la 6db
Véch thach cao => d6 suy hao tin hiéu la 10 db

Khu vuc phong 1am viéc dugc ngin cach bang cac vach thach cao nén viéc
gy suy hao song 1a khong dang ké, tuy nhién dé ¢am bao ving phu tét thi tai
trudc cua phong cac phong chic ning s& duoc lap mot thiét bi phat wifi, Nhu vay

khu vuc nay sé c6 2 thiét bi phat wifi.

Phong chuyén mon cia ay ban nhan dan quan

Vach tuong day 100mm => d¢ suy hao tin hi¢u la 10 ~12db

Kinh va vach nhom kinh = > d¢ suy hao tin hiéu la 6db

Véach thach cao => d¢ suy hao tin hiéu la 10 db

Khu vuc phong 1am viéc duoc ngin cach bang cac véach thach cao nén viéc
gy suy hao song 1a khong dang ké, tuy nhién dé dam bao ving phu tot thi tai
trudc cua phong cac phong chic ning s& duoc 1ap mot thiét bi phat wifi. Nhu vay
khu vuc nay sé c6 2 thiét bi phat wifi

Phong kho lwu trir cong vin giy to

Vach tuong day 100mm => d6 suy hao tin hi¢u la 10 ~12db

Kinh va vach nhom kinh => d¢ suy hao tin hiéu la 6db

Céc tu kim loai cao 2,5 tao thanh cach vach tuong gia = > d¢ suy hao tin
hiéu 12db

Khu vue nay dugc trang bi cac thiét bi camera wifi nén tin hiéu wifi can su
6n dinh do d6 trong mdi phong kho s& dugc Iap mét thiét bj phat wifi dé dam bao

tin hiéu 1a tét nhét cho cac thiét bi thu wifi
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3.2. Tong ké so lwgng thiét bi va sw phan bé thiét bi
Tang 1 Hoi treong Al Sanh Phong chirc nang
So Thiét bi phat 5 1 2
Tang 2 Hoi Trwong A2 | Hoi Trwong Bl Hoi treong B2 | Cac phong chirc nang
SO Thiét bi phat 2 1 2 2
T‘fmg 3 Cac phong chirc nang bén trai Cac phong chirc nang bén phai
So6 Thiét bi phat 3 3
Tang 4 Cac phong chirc nang bén trai Cac phong chirc nang bén phai
S& Thiét b phat 3 3
Tang 5 Cac phong chirc nang bén trai Cac phong chirc nang bén phai
So Thiét bi phat 3 3
Tang 6 Cac phong chirc nang bén trai Cac phong chirc nang bén phai
SO Thiét bi phat 3 3
Tang 7 Cac phong chirc nang bén trai Cac phong chirc nang bén phai
So Thiét bi phat 3 3

Dua vao két cau va cac nhu cau thuc té cau ting khu vuc str dung song wifi,
ta da bo tri cac thiét bi phat dam bao viéc phi du cho ting khu vuc véi s6 luong
wifi toi tuwu nht.

Viéc két ndi cua céc thiét bi khdng day s& dam bao vé toc do, thong luong

cling nhu kha nang chiu tai lon
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Két luan

Thoéng qua viéc tim hiéu vé mang khong day dic biét 13 mang cuc b khong
day, em da c6 dugc cac kién thuc vé cac chuan, cdu tric mang, cac van dé bao
mat va c4c van dé khi trién khai hé théng mang khdng day cuc bo. Viéc phat trién
mang khong day 1a can thiét trudc su phat trién cua céc thiét bi khong day. Tur
viéc tim hiéu ly thuyét, va ap dung vao trién khai hé théng mang khéng day cho
tdoa nha hanh chinh quan Héng Bang .Mang khdng day chi 1a mot phan caa hé
théng mang cua toa nha nhung 1a cuc ki quan trong dé dam bao sy hoat dong
thong sudt trong tda nha . Bén canh d6, vi han ché caa Wireless LAN, cac két ndi
c6 thé bj tat ngan va luu lwong truyén thong ciing khong thé dam bao nhu & mang
LAN binh thuong.
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