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Chuong 1

Nhap mon HTML

1.1 Network In UEH"

HUGNG DAN NHAP MON HTML (DAY CHI LA VI DU TAO BAI GIANG)

Bai nay sé trinh bay vé nhitng bi an ciia ngon ngit danh dau sieu van ban (HTML), nhung thuc chat
chéng c6 gi bi an. Néu da biét cach dung trinh xi 1§ vin ban, ban cé thé tao ra céc trang Web chi trong vai
phiit.Nho duge xay dyng trén nén van ban va do hoa, World Wide Web (WWW) da dua Internet nhap vao
dong chdy clia cudc sdéng. Nhung tinh hip dan ctia WWW vugt xa hon nhiéu so vé6i giao dién dd hoa, 13 cai
da 16i cudn nhidu ngudi dung PC khong ranh kj thuat. Nhg HTML tuong déi don gidn nén nhidu ngusi binh
thudng c6 thé tao ra cac Web site day an tugng. Néu ban khao khat muén dua céi gi d6 ctia minh len Web,
thi tat ca nhing diéu ma ban can c6 1a mot tai khoan ding ky véi hang cung cip Web, mot it bi quyét vé
HTML, v& mot chit 6c sang tao.Bai bao nay sé dua ban di mot chuyén du lich trén trang Web dién hinh,
dé ban c6 thé thay né duge thire hien nhut thé nao. Dic biet, ban sé dude gidi thieu vé cac phan ti cau tao
nén HTML (Hypertext Markup Language - Ngon ngit danh dau siéu vin ban) - linh hon céc trang Web. Va
ngay ca trong trusng hgp khong cé du dinh tao ra Web site riéng cho minh, thi ban ciing ¢6 thém dugc hiéu
biét vé nhitng gi x4y ra khi ban ndi vao Web va xem céc trang ua thich.

HTML: Ngon ngit danh dau:

Sau nhitng 16ng ngéng véi vai trang Web trong cuoc du lich Internet, c6 thé ban nghi ring phai c6 géi
phan mém tinh vi dé thu dugc tit ca nhing hiéu tng trang tri day quyén rii nay. Mic dit ¢6 mot sb6 cong
cu danh cho nhiing ngudi say mé HTML thuc sy, nhung ban c6 thé diing mot trinh soan thio vin ban bat
ky nhu Notepad ciia Windows dé tao ra nhitng trang Web hap dan.Sy that 1a hau hét cac trang déu khong
c6 gi khac ngoai van ban dugc gia ¢b them bing mot phan t& HTML xép dat ding quy cach. Dé hidu duge
cach hoat dong ciia ching, ban phai xem xét ting tit trong cum tit Ngon ngit danh diu siéu van ban va
xem chiing ¢6 ¥ nghia gi:Siéu vin ban (HyperText). Nhu ban da biét, lien két siéu vin ban la mot tir hay
mot cau trong trang Web dimg dé chi dén trang Web khac. Khi nhan chudt len mot trong céc lien két nay,
trinh duyét ctia ban (nhu Netscape Navigator hodc Internet Explorer) sé dua ban tic khic dén trang Web
kia ma khong can hoéi han gi. Vi nhitng lién két siéu van ban nay that sy la tinh ning dic trung ctia World
Wide Web, céc trang Web thudng dugc biét nhu 13 nhitng tai lidu siéu van ban. Cho nén HTML c6 tit siéu
vin ban trong tén ciia n6, vi ban diing n6é dé tao nén cac tai licu siéu vin ban nay.Danh dau (Markup). C6
tit dién dinh nghia markup 14 cic chi dan chi tiét vé kiéu dang duge ghi trén ban viét tay dé xép chit in.
Trong linh vuc nay, ching ta c6 thé viét lai dinh nghia nhu sau: cac lenh chi tiét vé kiéu dang duge danh
vao tad lieu van ban dé dua len WWW. D6 14 HTML theo mot dinh nghia tém tét. N6 gom mot vai ma don
gian dé tao ra van ban nét dam hoic nghiéng va cac bang liet ké dau cham dau dong, cac hinh do hoa chen
thém vao, cling véi sy xac dinh cac mdi lien két siéu van ban. Ban danh cdc ma nay vio nhitng chd thich
hop trong tai lieu vin ban gbc, trinh duyst Web sé& thyc hién viec dich chiing.Ngon ngit (Language). Day c6
thé 1 tit dé nham 1an nhat trong cum tit nay. Nhiéu ngudi dién gidi HTML nhu 13 mot ngon ngit 1ap trinh.

I This content is available online at <http://cnx.org/content/m13704/1.2/>.



2 CHUONG 1. NHAP MON HTML

HTML khong c6 gi lien quan dén viéc lap trinh may tinh cd. HTML goi 14 ngén ngit chi vi né gdm cac tap
hop nhé cac nhom hai dén ba chit va cac tit ma ban ding dé quy dinh kiéu dang nhu nét dam hodc nghiéng.

Cac thé HTML:

Bay gio chung ta cling di sau vio céc khéi niem ding sau HTML, va xem xét mot s6 vi du mau. Dé bét
dau, tat ca cong viéc phai lam 1a khéi dong trinh soan thao van ban yéu thich clia ban vi bao dam da cé
mot tai lieu réng duge hién thi. Trinh xt Ij van ban ctia ban phai c6 kha ning lwu tap tin ¢ dang vin ban.
Notepad lam viéc nay mot cach tu dong; con cac trinh xit Iy van ban khac, nhu Word va WordPerfect, thi
¢6 tuy chon vin ban trong hop thoai Save As. Hay tham khio tai lieu thuyét minh ciia trinh xit 1§ vin ban.
Doéng thoi ban phai luu cac trang véi dudi mé rong HTM hoic HTML, nhu trong Homepage.htm ching
han.Tao lap trang Web 13 mot van dé don gian, chi can danh vin ban ciia ban vao roi chén thém cac ky hiéu
danh dau, goi 1a thé c6 dang nhu sau:<TAG>vin ban chiu tac dong</TAG>Phan thé 1a mot ma (thuong
chf ¢c6 mot ho#c hai chit) xac dinh hiéu tng ma ban yéu cau. Vi duy, cho thé nét dam 1a <B>. Cho nén néu
ban muén cau ACME Coyote Suppplies xuat hién theo kiéu chit dam (bold), ban phai dua dong sau day
vao tai ligu clia minh:<B>ACME Coyote Supplies</B>Thé dau tién béo cho trinh duyét (browser) hién
thi tAt c4 phan vin ban tiép theo béng phong chit dam, lién tuc cho dén thé <B>. Dau gach chéo (/) xac
dinh dé 1a thé két thiic, va bao cho trinh duyét ngung hiéu tng d6. HTML c6 nhiéu thé dimg cho nhiéu hiéu
ting khac, bao gom chit nghiéng (italic), dau doan van ban (paragraph), tieu de, tén trang, liet ke, lien két,
va nhiéu thi nita.

Céau triic co s6:

Cac trang Web khac nhau, té nhat hay sinh dong, vo nghia hodic rat can thiét, nhung tat cd déu cé cling
mot ciu tric co s, nén da s céc trinh duyet dang chay trén hau hét cac kidu may tinh déu c6 thé hién thi
thanh cong hau hét cac trang Web.Céc tap tin HTML luon bat dau bing thé <HTML>. Thé nay khong
lam gi khic ngoai nhiém vy bao cho trinh duyét Web biét ring né dang doc mot tai lieu c6 chita cic méa
HTML. Tuong ty, dong cubi trong tai lieu clia ban luon luon 1a thé </HTML>, tuong duong nhu Hét.Chi
tiét ké tiép trong catalog thé HTML ding dé chia tai lieu thanh hai phan: dau va than.Phan dau giéng
nhu 18i gidi thigu cho trang. Cac trinh duyét Web diing phan dau nay dé thu nhit cac loai thong tin khac
nhau vé trang. Dé xac dinh phan dau, ban dua théem thé <HEAD> vi thé </HEAD> vio ngay sau thé
<HTML>. Mac dit ban c6 thé dat mot sb chi tiét ben trong pham vi phan dau nay, nhung phd bién nhét
la tén trang. Néu c6 ai dé6 xem trang nay trong browser, thi tén trang sé xuét hién trong dai tén ctia ciia s6
browser. Dé xac dinh tén trang, ban dat doan van ban tén d6 gitta cac thé <TITLE> va </TITLE>. Vi du
néu ban muén tén trang ctia minh 1a My Home Sweet Home Page, ban dua né vio nhu sau:<TITLE>My
Home Sweet Home Page</TITLE>Phan than 14 noi ban nhap vao cdc van ban sé xuat hién trén trang
Web 14n cac thé khac quy dinh dang vé ctia trang. Dé xac dinh phan than, ban dat cac thé <BODY>
va </BODY> sau phan dau (dusi </HEAD>).Cac thé sau day xac dinh ciu tric co ban clia moi trang
Web:<HTML><HEAD><TITLE> tén trang <TITLE>Céc thé tieu dé khac</HEAD><BODY >Vin ban
va cac thé clia trang Web</BODY></HTML>

Van ban va cac doan:

Nhu da trinh bay & trén, ban bd sung van ban ciia trang Web bing cach danh né vao giita cac thé
<BODY> va </BODY>. Tuy nhién, can nhé ring khong thé bat dau mot doan vin (chuong, muc)
méi ma chi 4n phim Enter. Ban phai ding thé dé béo cho browser biét ring ban muén chuyén vao mot
doan vin méi: <HTML><HEAD><TITLE>My Home Sweet Home Page</HEAD><BODY >Van ban nay
s& xuAt hién trong phan than ctia trang Web.<P>Van ban nay sé xuidt hién trong mot doan vin ban
méi</BODY></HTML>

Bb sung dinh dang va cac tieu deé:

HTML bao géom nhiéu thé lam dep cho vin ban trong trang. Ban da thiy & trén, mot tit hodc mot cau
sé hién thanh dang chit dam nhu thé nao khi duge dit vho gita cdc thé <B> va </B>. Ban ciing c6 thé
biéu hién van ban theo kiéu chit nghiéng bing cdch bao chiing lai bing cic thé <I> va </I>, va lam cho
cac tit xuat hién & dang cach don véi cac thé <TT> va </TT>.Giéng nhu cac chuong sach, noi dung ctia
nhiéu trang Web dudc chia thanh cac doan. Dé gitp phan cach cac doan nay va lam cho dé& doc hon, ban
c6 thé sit dung tieu dé. Ly tudng nhat, cac tieu dé nay phai ¢6 tac dung nhu la nhitng dé muc nhd, thé hien
¥ tudéng tom tat vé doan vin dé. Dé lam cho cac dé muc nay ndi bat, HTML c6 6 loai thé tieu dé dé hién



thi van ban theo phong chit dam vé6i nhiéu ¢ chit khac nhau, tir tng v6i phong 16n nhat dén tng véi phong
nho nhat.

Lam viéc v6i cac lien két siéu van ban

Thé HTML dung dé thiét 1ap cac lien két siéu vin ban 1a <A> v </A>. Thé <A> hdi khéc so véi cac thé
khac ma ban da gap vi ban khong thé diing né mot minh ma phai kem thém dia chi ctia tai lieu ban mudn lien
két. Sau day la cach hoat dong ctia n6:< AHREF=Address>HREF la viét tat ctia hypertext reference (tham
chiéu siéu van ban). Chi can thay tit dia chi biing dia chi thic ctia trang Web méa ban muén diing dé lien két
. Duéi day 1a mot vi du:< AHREF=http://www/dosword.com/dosworld/index.html>Nhu vay con chua két
thic. Tiép theo, ban phai cung cap mot s6 vin ban dién giai lien két dé nhan chuot vao dé. Cong viec con lai 1a
chén van ban vao gitta cac thé <A> vad </A> nhu sau:<AHREF=address> Van ban lién két </A>Sau day
14 mot vi du :Why not head to the <AHREF=http://www.dosworld.com/dosworld /index.html>DOSWorld
home page</A>?

Chen hinh:

Néu ban mudn Web site ctia minh ndi troi hon, ban phai theo xu huéng dé hoa véi cac hinh anh duge
chon k¥ ludng. Lam thé nao dé chen hinh vao trong khi céc tap tin HTML chi c6 van ban? Nho bd sung thé
<IMG> vao tai lieu, né sé ra lenh Chén mot hinh vao day. Thé nay xac dinh tén ciia ta tin do hoa dé trinh
duyét c6 thé mé tap tin do va hién thi cac hinh:<IMG SRC=filename>& day, SRC la viét tit ciia source
(ngudn) va tén tap tin la tén v dudng dan ciia tap tin do hoa ma ban mudén hién thi (ding dang GIF hosc
JPG). Gia sit ban c6 mot hinh tén 1a logo.gif ndm trong thu muc Graphics. Dé dua né vao trang Web, ban
dung dong sau day.<IMG SRC=Graphics/logo.gif>

Céc bang tham khiao HTML trén Web:

Mot vai thé ban thay trong bai nay chi 14 nhitng cai vun vat trén bé mit HTML. C6 hang t4 céc thé
bd sung khac cho phép ban thanh lap cic danh sach liet ke dau dau dong, cac bang, va ca cac biéu tuong
tac.Dé tim hiéu vé ching, ban hay thit ding mot trong cac bang tham khio HTML trén Web. Yahoo!
cung cap mot danh sach cdc tham khio nay ¢ dia chi http://www.yahoo.com/Computers and Internet,/?
3 Information _and Documentation/Data_Formats/HTML/Reference/* Dong thoi, Microsoft ciing c6 mot
bang tham khdo HTML xuat sic (di nhién da duge cai vao Internet Explorer ctia rieng ho) & dia chi:
http://www.microsoft.com/workshop/author /newhtml/default.html.> ¢ Cudi cting khi ban da trd thanh
chuyeén gia viét ma HTML, thi mot trong cac phuong phéap tot nhat dé biét nhiéu hon vé HTML 1a xem mé
ma nhitng ngudi khac da diung dé xay dung céc trang ctia ho. Ngay khi c6 mot trang cu thé trong browser
ctia minh, ban hay luu ching lai (dung File/Save As trong Netscape Navigator hodc File/Save As File trong
Internet Explorer), r6i md tap tin da luu né ra xem trong trinh xit Iy van ban ctia ban.Ngoai ra, Netscape
Navigator va Internet Explorer ciing cho phép xem céc trang bat ky dudc mé ra trong browser; hiy chon
View /Document Source trong Netscape Navigator hosic View/Source trong Internet Explorer.Cac b soan
thao HTMLKhong nhat thiét phai tim hiéu cac thé HTML dé tao dung cac trang Web. C6 nhiéu chuong
trinh Windows c6 thé thuc hién cong viéc chen thém céc thé thich hop nay mot cach tu dong. Sau day 13 vi
du mot s trinh soan thao dang cé sin:Word 97. Phién ban méi nhat ctia Microsoft Word c¢6 sdn kha nang
HTML, bao gdm ca cac vi du méu va lénh Save to HTML dé chuyén déi cac tai lieu World hien hitu thanh
HTML.Netscape Composer. Mot phan ctia bo Netscape Communicator, c6 ki thuat tao trang WYSIWYG
(thay gi duge niy) va tich hgp chit ché véi Netscape Navigator. Hay tim dia chi http://home.netscape.com/”
dé c6 nhiéu thong tin hon.WebEdit. Chuong trinh WebEdit xut sic ctia Kenn Nesbitt c6 giao dién tric
gidc va hd trg hau hét cac thé HTML c6 trén hanh tinh nay, dong thai téc do rat nhanh. HomeSite. Day 1a
mot trinh bién tap HTML tuong déi méi. Mot diéu rat ngac nhién 1 né duge bién soan bdi mot ngudi vé
tranh biém hoa - tac gid ctia phim hoat hinh Dexter. N6 14 mot bo soan thdo day du tinh ning, bao gom ca
trinh kiém tra chinh ta cai sin, browser, frame wizard, cac thé HTML mé hoa mau, va nhiéu cai khac nita.

2http://www.yahoo.com/Computers_and Internet/Information _and Documentation/Data_Formats/HTML/Reference/
3http://www.yahoo.com/Computers_and _Internet/Information _and Documentation/Data_ Formats/HTML/Reference/
4http://www.yahoo.com/Computers _and _Internet/Information _and Documentation/Data_ Formats/HTML/Reference/
Shttp://www.microsoft.com/workshop/author/newhtml/default.html.

Shttp://www.microsoft.com/workshop/author /newhtml/default.html.

"http://home.netscape.com/



4 CHUONG 1. NHAP MON HTML

Tim theo dia chi http://www.dexnet.com/homesite.html.® © Bui Xuan ToaiDOS World 6,/97

1.2 Polling Network Analysis"”

A polling network is a computer communications network that uses polling to control access to the network.
Each node or station on the network is given exclusive access to the network in a predetermined order.
Permission to transmit on the network is passed from station to station using a special message called a poll.
Polling may be centralized (often called hub polling) or decentralized (distributed). In hub polling, the
polling order is maintained by a single central station or hub. When a station finishes its turn transmitting,
it sends a message to the hub, which then forwards the poll to the next station in the polling sequence. In
a decentralized polling scheme, each station knows its successor in the polling sequence and send the poll
directly to that station. To simplify matters, we will assume a distributed polling scheme.

The analysis of a polling network uses the results of the analysis of an M/G/1 queue with vacations. Each
vacation corresponds to the transfer of the poll from one station to the next in the polling cycle. We divide
time into alternating types of intervals: polling intervals, during which the poll is transferred between
stations, and transmission intervals, during which the station with the poll transmits packets.

Polling networks come in three flavors: gated, exhaustive, and partially gated. In a gated system, each
station is allowed to transmit only those packets that arrived prior to the start of the poll interval (i.e., prior
to the start of the vacation preceding the station’s use of the network). An exhaustive scheme allows a
station to transmit any packets that arrive before it transfers the poll to the next station. A partially gated
network allows stations to transfer all packets that arrive by the time the poll does. Polling networks will
typically be partially gated or exhaustive, not gated.

We assume that arrivals at each of the m stations are independent Poisson processes with rate % Note
that "arrival" refers to a message arriving from the "outside world" to a station in order to be transmitted
over the network; it does not mean the arrival of a message that has been transmitted over the network.

Example 1.1: gated system, m=1
We define the following notation:

e X - mean packet length in seconds

X? - second principal moment of the packet length distribution
V,. - 1.v. for length of ' polling interval. {V,.} are independent and identically distributed.

° {;_: E V]

vee B [V
R; - r.v. for residual time data packet ¢ must wait in queue until end of current packet
transmission or polling interval

e Vi) - r.v. for length of polling interval for data packet i

° p:)\)}

A packet which arrives in a gated system with one station must first wait the residual service time
for the packet currently being transmitted or the residual length of the poll transfer time, depending
on when it arrives. It must then wait until all of the packets queued for transmission at its arrival
have been serviced. Finally, it must wait until the next poll transfer is finished (note that in this
simplistic system, the station sends the poll to itself).

E W] = E[R)| + E[N]] X +E [V,(3)]

Shttp://www.dexnet.com/homesite.html.
Yhttp://www.dexnet.com/homesite.html.
10This content is available online at <http://cnx.org/content/m10818/2.4/>.



The time-average for the residual service time can be obtained as it was for the M/G/1 queue with
vacations.

axe

BIR] =3

1—p) V2
+( pz
2V

Also as before,

limit E[N;] X= limit \E[W;] X= pW

11— 00 1— 00

limit E [V,;] =V

1—00

AX2 (1—p) V2 - oaxe v:ooy
W= 9 +( pz +PW+V:2f+—7+1L
2V X ( - p) 2V —p
If V; = A, a constant for all 4, this can be simplified to
AX2 A2 4 ANX2 O A(-p)+24  AXE A3—p

W ) T2a 1o, " ax(=p) " 2x(=p 2x(-p "21-,

Example 1.2: m>1

The case of one station has relatively little practical application in computer networks, but the
analysis does serve as a convenient starting point for m > 1 stations. We first need to define some
additional notation:

e Y, - r.v. for combined length of all of the whole polling intervals during which packet ¢ must
wait
e N; - r.v. for total number of packets that must be transmitted after the arrival of packet 4
and before i is transmitted (not including any packet in service when ¢ arrives)
e R; - r.v. for residual time for the packet or poll in progress
e YV =limit F[Y]
11— 00

A packet must wait

1. while the packet transmission or poll interval underway at its arrival finishes;

2. for all packets which arrived before it but which had not been serviced yet to be transmitted;

3. for the time required to transfer the polls from station to station until the transmission interval
in which the packet will be transferred starts.

EW,]=E[R)]|+ E[N;] X +E[Y]
As before -

AKX (- v
’ 250V

R=E[R]

Each packet transmitted before i has an average transmission time X. N, is not the number of
packets ahead of 7 in the queue at its arrival, since packets might arrive at other stations after
i arrives, but actually be transmitted before ¢ because of the polling cycle. However, by Little’s
Theorem,

limit E[N;] X= AW X= pW

1—00
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Consequently,
R+Y
W= R+ pW+Y =5 +
—p
Y depends on the flavor (gated, partially gated, or exhaustive) of polling network. We will look at
each.

1.2.1 Exhaustive System

o, is the expected value of Y; given that packet ¢ arrives in user j’s polling or data interval and belongs to
user (j + k) modm.

0 if k=0

Qj = _ _ )

Vij+1)ymodm + -+ Vijtkymodm if k>0
We first remove the condition that the packet belongs to station (j + k) modm by assuming that a packet
belongs to a particular station with probability % for all stations. The expected value of Y; given that packet
1 arrives in user j’s polling or data interval is given by

1 m—1 m—1 m k _
E § Ajf = § m ‘/(jJrk)modm
k=1 k=1

Since all users are identical, they have equal average length data intervals in steady-state, and the steady-

state probability that a packet arrives in a particular user’s data interval is 2. Similarly, the probability
that a packet arrives during a particular user’s polling interval is (=p)Ve
)Yy Vi
-1 1-p)V, 1
Y = ZT:O % + ( %)1 — Z;n:1 e Wv—&-y)modm
Z;-n:o Vi
-1 -1 m—j N — 1 m—
= %ZT:O Z;nzl mmj Vv(r%»j)modm + :L71 — Z V Zm m=j Vv(r+j)modm (1.1)
k=0 "k
1 1— -1 —1m—j 1, -
= %Zm o ] Z] 1 V(H—J modm m_f‘; Zinzo 2?1:1 % V‘/(T-‘r])modm
k=0 Vk
_ - _ L
Z Z mT Ve VY(TJrJ)mOdm = Z Z % Ve ‘/(r+j)modm - Z;n:() Vr2

e - (1.2)
= ;<(z:”;olw -y W)

Thus )
m—1 - - m— n
v o= & Zj:1 (m—j) VvV + ot <<m V) - Zrzol VT2>
S v WY ST L1 (1=p) S7 1V, 2

2 2my (1.3)

_ pV(m—1 1-p)mV _ (1—p) 7 1w2
P (m )_|_( ﬂ2) P

2mV

(m=p)V _ (1—p)>m'v,?
2 —
2mVy



Substituting these expressions for R and V into the equation for W,

DS D v N N I sy arel
w ) T U ) T T
2mv (1.4)

2mvVv

AX? L (mep)V | BV
2x(1=p) ' 2x(1-p)

2m\7

Thus, for exhaustive gating,

A X2 (m+p)V  ov?

Tax(I-p) " 2x(-p) 4

1.2.2 Partially gated system

In the partially gated system, a packet that arrives during a user’s own data interval is delayed by an
additional m V on average, and this occurs with probability £, thus increasing Y by p 1% compared to the
exhaustive case.

A X2 (m+p)V  op?

T2x(I-p) " 2x(-p) 4y

w

1.2.3 Fully gated system

If the system is fully gated, then a packet that arrives during a user’s own polling interval is also delayed
by an average of m I;, and this is in addition to the extra delay incurred in the partially gated case. The

probability of this occurring is 1;—", thus increasing Y by (1 — p) 1% compared to the partially gated case.

A X2 (m+2-p)V , ov?

R T (R T (e

1.3 Neural Networks"

At their core, neural networks are pattern recognition systems. They predict an output given a sequence of
inputs and their corresponding classification. They are based on biological nervous systems, in which there
are many inputs and numerous outputs to a single neuron. On the highest level, the neural network is a
primitive learning machine that can be used to process data such as stock market quotes, DNA sequences,
and in our case, music classification.

Neural networks are systems that take a lengthy input, process the data, and predict an output.

' This content is available online at <http://cnx.org/content/m11667/1.2/>.
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Output: Music classification by genre

Input: DSP attributes of music vector

Figure 1.1

The processing is done by multiple, weighted layers of nodes. Each node is connected to every node in the
next layer, and at each interface between nodes are connecting fibers weighted by a sum. Neural networks
are given a vector of inputs, usually longer than the output. The first layer of nodes is the same length as
the input. The nodes at each successive layer sum their inputs, weight the sum, and produce an output. The
output of the final layer is the output of the system. In this manner, an output is predicted given an input.

The remaining question is how the weights are determined. The use of neural networks is twofold: you
must first "train" the network by giving it inputs and their corresponding outputs, and then you may test
the network by giving it inputs with no outputs. The training determines the weighting on the nodes. For
example, we train the neural network by giving it the vectors of signal processing data (bandwidth, power
spectral density, etc.) as well as the corresponding classification of music. Classical music is denoted as [1 0
0 0 0 0], jazz is denoted as [0 1 0 0 0 0], etc., as shifted delta functions.

There are many methods to train neural networks, but the one we use is called backpropogation. The
neural network takes the input and feeds it through the system, evaluating the output. It then changes the
weights in order to get a more accurate output. It continues to run the inputs through the network multiple
times until the error between its output and the output you gave it is below a defined tolerance level.

After training is completed, we test the neural network with songs that it has never seen before. It predicts
a classification of genre based on the weights it created during training.

To train the neural network, we used the method of back propagation. There were 15 nodes in the hidden
layer, and we used an adaptive learning rate training function. This means that the network analyzed its



learning rate after each iteration, changing it to remain relatively constant. For instance, if the learning curve
is too steep, and the network is learning too quickly, it decreases its learning rate, and vice-versa. This is a
graph of the error (learning rate) versus time:

Error vs. Iteration
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Figure 1.2: Error in the neural network decreases with each successive iteration.
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