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1 Giéi thiéu dé tai
1.1 B6i canh

Truc quan dit lieu, duge hiéu la cach diing hinh anh dé biéu dién thong tin, ngay nay da trd
nén phd dung béi nhitng lgi ich n6 mang lai.

Tryc quan héa khai thac hé théng thi gidc con ngusi dé cung cap mot cach triyc quan, nhanh
chéng, doc lap véi ngon ngit dé xem va hién thi dit lieu. Day 1a cong cu dic luc dé phan tich
va tim hiéu thong tin. Cho dén nay, hé théng thi giac con nguoi la thi dit nhat, truc tiép
nhat, dem lai lugng thong tin 16n nhat luu trong bo nhé con ngudi. Lugng bo nhé tieu tén
dé xit Iy thong tin thi gidc vuot xa hon so v6i nhitng gidc quan khac clia con ngudi. Mot s6
nghién ctu uéc tinh rang hé théng thi giac clia con ngudi c6 thé xit Iy 9 megabit thong tin
trén 1 giay, tuong duong véi gan 1 trieu ki tu trén 1 giay (2013) 2.

Maic cho tiém nang clia né, Truc quan dit lieu van chua duge danh gia cao béi syt thiéu hiéu
biét vé n6. Nhiéu xu huéng ngay nay vé Tric quan dit liéu thiyc sy da gay ra nhing tac dung
phu mang tinh tieu cuc, d6 la sy nham 1an thay vi thau hiéu thuc su vé Truc quan dit lieu.
Ngay nay trong linh vie kinh doanh hiéu qua (Business Intelligence) khong c6 gi c6 thé
mang ching ta lai gan hon v6i nhitng hita hen vé sit tuong tac thong minh hon 1a Trite quan
dit lieu. Nhung diéu nay chi x4y ra khi ching ta thuc sy hiéu va diing né mot cach ding
din. Dé dat dugce diéu do, ching ta phai thuc sy hanh dong va vit bé nhitng quan niem
chua ding vé Tryc quan dit lieu.

Trygc quan dit lieu ngay cang déng vai trdo quan trong trong moi linh vite doi song. Nhu st
dung trong nghién cttu, trong nhitng cong viéc lién quan t6i xi 1y dit liéu, giao dich béi ngusi
diing pho thong, va dung véi ty 1é ngay cang ting trong luc luong lao dong tri 6¢, dac biet
d6i v6i cac nha phan tich. D6 1a nhitng tin mang tinh khdi sac. Bén canh d6, van con nhiing
mat han ché, trong giéi doanh nghiép, Truc quan dit litu van con bi bé ngd, hiéu nham, st
dung chua hiéu qua, va thuong bi lam sai lech di bdi cdc nha cung cap, san xuat va ban

phan mém truc quan.
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1.2 Muc tiéu

Tryc quan dit lieu da tré thanh mot linh viyc nghién cttu trong nhitng nidm gan day. Nhieu
truong dai hoc da mé cac Khoa chyén nghién citu vé Tric quan va c6 mot s6 chuong trinh
uu viet phuc vu nhu cau nghién citu va ché tao cac nguyén mau clia sinh vien. Cong dong
nghién citu nay bao gom cac cd nhan dén tit nhiéu linh vite khong chi rieng Khoa hoc May
tinh, nhu tam than hoc va tham chi cdc doanh nghiép, noi tao mai trusng 1y tudng dé phat
trien 1y thuyét Truc quan mot cach thuc té vA mang tinh caAch mang nhat.

Chung ta dang bat dau nhan thay cac san pham Truc quan dit lieu dang thuc su tién ich
nhu thé ndo. Khi mot cong ty c6 thé phan tich big data, ho sé dugce nhiéu 1gi ich. Trong mot
cuoc khao sat 63% cho riang ho tin tudng viec hiéu biét vi khai thac big data 1 cach hieu
qué c6 thé tao ra lgi thé canh tranh cho to chiic. Phan tich big data c6 thé gitp ho cai thien
viéc ra quyét dinh, tao ra 1 cai nhin toan dién vé khach hang ctia ho, ting tinh bio mat va
kiém soat, phan tich hoat dong va gia tang kho dit lieu. Truc quan hoéa c6 vai tro quan trong
trong viec st dung big data dé c6 1 cai nhin day dua vé khach hang ctia ho.

Béi vi nhiing 1gi ich ma Tryc quan hoa mang lai, dya trén nhitng cong trinh nghién citu
lien quan, muc tieu ctia dé tai 1a xay dung mot thu vien hd trg ngusi diing c6 thé dé dang
tiép can va xay dung mot tng dung dé truc quan dit lieu. Dong thai, so sanh danh gia cac

phuong phép da cé dé tim ra mo hinh thiét ké phit hgp.

2 Cac cong trinh lién quan

2.1 Coéng cu hé trg truc quan di liéu phan tan Gapminder

2.1.1 Gigi thiéu

Gapminder B duge thanh lap tai Stockholm béi Ola Rosling, Anna Rosling Rénnlund va
Hans Rosling vao ngay 25 thang 2 nam 2005.

Gapminder 1& mot t6 chiic phi lgi nhuan nhim thic day sy phat trién bén vitng toan cau,
va 1a mot thanh tuu danh dau muc tiéu phat trién mang tam thé ky ctlia t6 chitc Lien Hiep
Quéc (United Nations). Vi muc tiéu dé ra nham gia tang kha nang tim hiéu, phan tich va

danh gia cac théng ké , dit lieu lien quan dén céc van dé xa hoi, tai chinh va phat trién moi

Thuc tap toét nghiép Trang | 4
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truong ¢ dia phuong, quoc gia, va tam thé gidi.
Gapminder hoat dong dira trén nén tang dugde xac dinh trude, xay dung cac dich vi bdi ban
quan tri, doi khi hop tac véi cac du 4n tai cac trudng dai hoc, cac t6 chiic qubc té, co quan

Nha nuée cling nhu cac t6 chitc phi chinh phi.

2.1.2 Muc tiéu

Cac hoat dong ban dau 1a theo dudi sy phat trién clia ting dung Trendalyzer (thang 3 nam
2006). Trendalyzer 14 mot phan mém biéu dién chudi thoi gian thong ke bang cach chuyén
dé6i nhing con s6 kho khan, nham chan thanh cac do thi chuyén dong thu vi, va dac biét
1a kha nang tuong tac. Trendalyzer con duge biét dén duéi tén goi Gapminder World, xay
dung trén nén tang web bicu dién dit lieu thong ke theo dong thai gian cho tat ca cac qubc
gia trén thé gidi.

Gapminder World® cung cap cac video, bai thuyét trinh bing Flash va cac do thi dudi dang
PDF thé hién xu huéng phat triéen mang tinh toan cau.

Ké tit nam 2006 Gapminder cung cap mot lugng 16n cac video thé hién thuc té dudi goc
nhin toan cau.

Tit nam 2008 Gapminder con cung cap cac biéu do con (sub-graph)®! thé hien xu hudng,
sit khac biét gitta cac tiéu bang ctia My, cac tinh thanh ciia Trung Qudc, hay cac do thi dic
biét so sanh s6 lieu thong ké tit cdc thanh phd ¢ Trung Quoc, MF, An Do véi cac quoc gia
khac trén thé gidi. Tt Gapminder World, chi bang mot ct click chuot, cac dit lieu, thong ke
lien quan nam sau cac do thi dude thé hien trén cac biéu do con.

Nhu & hinh 1, ching ta c6 thé thay véi 1 luong dit licu l6n (6 day 1a do tudi ky vong & cac
qubc gia trén thé gidi), c6 thé duge thé hién tric quan bdi dd thi bong bong (bubble chart).
Qua kich thuéc cac bong bong, c6 thé thay su tuong quan khéc biet gifta cac quoc gia nhu
thé nao. Hay khi tré vao 1 bong bong, chiing ta thay duge s6 liéu chi tiét 6 quoc gia do, nhu
trong hinh 14 do tudi ky vong & An Do, vao nam 1962 1a 42.6. Ngoai ra ¢ phia dudi do thi,
¢6 1 thanh thé hién dong thdi gian (timeline), khi thanh thoi gian trugt di, kich thude cac

qué béng thay doi theo nhu s6 lieu tuong ing ¢ cadc nam ciia cac quoc gia.

Thuc tap t6t nghiép Trang | 5
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Life expectancy, years

_ o
India 1962 A

Income per person, $/year (GDP/capita) A DATA

(> ) .

Hinh 1: Do thi tric quan dit lieu Gapminder World

2.1.3 Phuong phap

Gapminder st dung D3.js, mot thu viéc JavaScript phd bién trong viéc thao tac véi cac
thanh phan clia mot trang web (Document Object Model) dua trén di lieu.

D3 cho phép thé hién dit licu thong qua HTML, SVG va CSS. D3 con la mot tieu chuan web
cung cap hau hét cac kha ning ma mot trinh duyét hien dai mang lai, ma khong can phai
tu viét lai hay dua trén mot nén tang khuon kho. Két hop cac thanh phan tryc quan manh

mé va huéng tiép can dit lieu dé thao tac tren DOM.

2.1.4 Danh gia

V6i muc tiéu luon luon cap nhat cic cong cu ciing nhu dit lieu, nham dam béao tinh xac thue,
va ding dan cia ing dung, Gapminder World dam bao nguon dit liéu chinh xac nhat va cap
nhat nhat. Dit lieu dé tai sé sit dung tit Gapminder dé dam béo ngudn thong tin luon xéc
thuc va thé hien ding ddn nhat cac xu huéng phat trién toan cau.

Ngoai ra, cach st dung cac biéu do con dé hién thi dit lieu lien quan ctia mot déi tuong dude
tuong tac gitp ngusi dung dé dang ndm bat dude chinh xéac céc thong tin muén truyen dat,
tang tinh than thien ciing nhu trai nghiem ngudi dung. Ap dung tinh hieu qué tren, dé tai

dé xuat st dung cach thé hién trai nghiem ngusi dung (UI/UX) ké thita cac dic tinh cia

Thuc tap t6t nghiép Trang | 6
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Gapminder World.

Vé thu vien D3.js duge stt dung trong Gapminder World, day 1a mot thu vien manh mé tiép
can dit lieu dya trén cac thao tac véi DOM. D3.js cho phép tai st dung cac thanh phan va
trinh nhing (plugin) mot caAch don gidn va hi¢u qua. Dé tai dé xuét sit dung D3.js lam thu

vien chinh dé hién thyc thu vien tuong tac giita cac do thi.

2.2 Global Health Atlas - WHO
2.2.1 Gidi thiéu

Trong mot moi trusng dién tit, WHO’s Communicable Disease Global Atlas duge dung cho
viec phan tich va so sanh dit licu chuan, théng ké cac bénh truyén nhiém & cac québc gia,
ving lanh tho, va toan thé gidi. Viec phan tich va biéu dién dit lisu ngay cang duge hd trg
tot hon thong qua cac thong tin vé dan so, diéu kién kinh té xa hoi, va cac yéu té mai truong.
V6i viec lam do, biéu do Atlas nay c6 thé cho biét dude nhitng yéu té gay ra bénh truyén
nhiém (2007) 1.

iRy Health workforce
&;‘jlj &‘;ﬂ,:gagn Density of physicians (fotal number per 1000 population): Latest available year
Filter by WHO region Help Print
Table Map
Country Data  Date (year)
Afghanistan 0.265 (2013)
Albania 1145 (2013)
Algeria 1.207 (2007)
® andorra 4/(2010)
Angola 0.165 (2009)
Antigua and Barbuda 0.169 (1999)
 Argentina 3.859 (2013)
Armenia 2.698 (2013)
® Australia 2.273 (2011)
® Austria 4.83 (2011)
® Azerbaijan 2.402 (2013)
Bahamas 2,818 (2008)
Bahrain 0.915 (2012) Map disclaimer
Bangladesh 0.3%  (2011) Thebe
Barbados 1.811 (2005)
® Belarus 2.925 (2013) -
Belgium 2,983 (2011)
Belize 0.828 (2009)
Berin 0.059 (2008)
Bhutan 0.259 (2012) ¢
Bolivia (Plurinational Stats of) 0.473 (2011)
Bosnia and Herzzgovina 1:93/(2013) e
Table dis

For mapping purpases, the table shavis dentical values for Sudan and South
Sudan for 2008, Thes values concern the form; dstes
008,

Not applicable -

Hinh 2: Biéu dd tuong tac vé mat do bac si cia WHO
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2.2.2 Muc tiéu

Ban dau, véi muc dich cung cap nhitng dit li¢u, bdo cédo vé cic bénh truyén nhiém chinh (sot
rét, HIV/AIDS,..), thi ngay nay Global Atlas cia WHO ciing diing dé phan tich, biéu dién,
so sanh dit licu tit nhitng van dé lién quan dén y té khac nhu: mat do bac si, s6 lugng ngudi

chét do tai nan giao thong, tudi tho trung binh,. ..

2.2.3 Phuong phap

Truc quan dit lieu thanh nhiéu dang biéu dd khac nhau, cac bieu do c6 thé tuong tac véi
nhau gitip cho viéc nhin nhan, phan tich, dinh giad thong tin mot cach chinh xac, day d.
Ung dung™® bao gom cac thanh phan:

e Bang dit lieu: duge lay tit database cia WHO

e Map: diing thu vien Google Maps, két hop véi bang dit lieu dé tao ra biéu do

e Biéu do cot: dua vao bang dit lieu dé tao ra biéu do

e Chu thich: phan vung dit licu

Tinh nang: ing dung hd trg tuong tac gita cac biéu do, bang dit lieu:

e Khi click vao 1 hang trong bang dit lieu, bén map sé phéng to dén ving tuong ting, bén
biéu do cot sé noi bat cot tuong tng. Cac tuong tac sé duge thé hien tuong tu khi click vao

cac bicu do. e Khi hover lén 1 hang trong bang dit liéu, bén cac bicu do ciing sé duge lam

.;él’r‘_" World Health Health workforce
54 Jeal

&
t“/{h:_‘g 0rgan|zat|on Density of physicians (total number per 1000 population): Latest available year
Filter by WHO region Help Print
Table Map
Country ~ Data  Date (year)
Afghanistan 0.265 (2013) -
Albania 1145 (2013)
Algeria 1.207 (2007)
® andorra 4/(2010)
Angola 0.165 (2009)
Antigua and Barbuda 0.169 (1999) Y
& Argentina 2.859 (2013) Clear X
Armenia 2.698 (2013)
® Australia 2.273 (2011) .
® Austria 4.83 (2011)
® Azerbaijan 2.402 (2013)
Bahamas 2,818 (2008)
Bahrain 0.515 (2012) Map disclaimer
Bangladesh 0.356 | (2012) e
Barbados 1.811 (2005)
® Belarus 2.925 (2013) i -
Belgium 2,983 (2011)
Belize 0.828 (2009) Legend
Berin 0.059 (2008) . o500
Bhutan 0.259 (2012)
Bolivia (Plurinational State of) 0.473 (2011) CELT-0E)
Bosnia and Herzegovina 1.83/(2013) he 1.000-2.999

Clear X Filter W 30002555

Table disclaimer

W 5000555

Far mapping purposes, the table shavs identical values for Sudan and Sauth

Sudan for 2008, Thes values concarn the former Sudan as it edsted in 0 W =000

2008.

Not applicable -
& WHO 2015. Al Rights Reserved

Hinh 3: Tuong tac khi click vao mot hang trong bang dit ligu
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ndi bat viing tuong tng nhu khi click, nhung véi 1 mau sic khac (bén map sé khong phong

to dén ving tuong ting).

735 World Health Health workforce

\Z.}”:‘;’ Organization Densily of physicians (total number per 1000 population)® Latest available year
Filter by WHO region Help print
Table Map
Country Data  Date (year)

Timer-Leste 0.073| (2011) .

Toge 0.053 | (2008)

Tonga 0.563 | (2020)

Trinidad and Tobago 1,175 (2007)

Tunisia 22| (2

Turkey
# Turkmenistan 4.179 | (2002)

Tuvalu 1.091 | (2008)

Uganda 0.117 (2005)
® Ukraine 3.543 (2013)

United Arab Emirates 2.533 (2010)

United Kingdom 2.808 (2013}

United Republic of Tanzania 0.031 (2012)

United States of America 2.452 (2011)
® Uruguay 3.736 (2008)

Uzbekistan 2.534 (2013} -

Vanuatu 0.116 (2008)

Venezuela (Bolivarian Republic of) 1.333 (2001) Country ranking Legend

Viet Ham 1.19 (2023)

Yemen 0.157 (2010} 8 o

Zamkia 0.173| (2012) &

Zimbabue 0.083 (2011} 1.000-

B
Table disclaimer | X
S TR s v e he W w0000
2008,
ot applicable -

Hinh 4: Tuong tac khi hover lén Map

2.2.4 Danh gia

Dit lieu duge WHO thu thap trén toan thé gisi, cap nhat theo thoi gian, ddm bao tinh chinh
xac cua tng dung.

Bén canh d6, viéc truc quan thanh nhiéu loai biéu do, thé hien duge nhidu cai nhin khéc
nhau ctia dit lieu gitp danh gia van dé 1 cach ding dan, day du.

Mot tinh nang khéac dé 1a viec tuong tac gitta cac gitta cac do thi gitp ngusi diing c6 nhiéu
cai nhin tit nguon dit lieu, hiéu duge thong tin rat trich tit cac do thi, tang tinh than thien,
trai nghiém cta nguoi dung.

Do dé, dé tai dé xuat st dung nhiéu do thi dé biéu dién cho nguon dit lieu dau vao, va su

tuong tac gita cac do thi.

Thuc tap t6t nghiép Trang | 9
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2.3 Thu vién do thi C3.js
2.3.1 Giéi thiéu
C3.js 1a mot thu vien ma nguon mé8 dwa trén thu vien D3.js , nhim cho phép ngusi ding

c6 cai nhin sau hon vé céc ting dung web tich hop do thi.

Toan bo ma nguon clia thu vien ndm &: https://github.com/masayuki0812/c3

C3 s | D3-based reusable chart library Getting Started Examples Reference

C3JS D3-based reusable chart library

Load data2

W datal W data2

Hinh 5: Thu vien do thi C3js

2.3.2 Muc tiéu

e Su thodi méi (Comfortable): C3 gitup ngusi dung cé thé dé dang tao mot do thi dua
tren D3 bang cach gop chung cac doan code can thiét dé cau tric mot do thi hoan
chinh. Qua d6, ngudi dung khong can phai viét cac doan code D3 rudm ra nhu trude
nita. [Hinh 6] Thong qua mot s6 cau lenh dinh nghia di lieu, C3 khdi tao mot do thi
cho phép tuong tac mot cach tryc quan thong qua hover, click,.. cdc thanh phan cia

dod thi.

e Khé ning tuy chinh (Customizable): C3 cung cap cac class tuong ting cho méi doi
tugng trong do thi khi khéi tao. Qua dé, ngudi dimg c6 thé dinh nghia céc style theo
¥ mudn theo class cling nhu mé rong ciu tric cac thanh phan ctia do thi (truc dit lieu,

hinh dang hién thi, kiéu do thi,.. ) mot cach tric tiép. [Hinh 7] Truc hoanh ciia do thi

Thuc tap t6t nghiép Trang | 10
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C3js | D3-based reusable chart library Getting Started Examples Reference Forum Source

Line Chart

500 .
20
20 B - -
150 .
— data2 | 10 N
120 W data3 200 =
50
o * *
- . . T . -
g ! I 1 : :

W data2 W data3
# simple_multiple.js

var chart = c3.generate({

data: {
columns: [
['data1’, 30, s > > 5 1,
['data2’, se, 20, 10, 40, 15, 25]
1
}

1

setTimeout(function () {
chart.load({

columns: [
['data1’, B 5 5 » s 1
1
1)
b )H

setTimeout(function () {
chart.load({

columns: [
['data3’, B 5 5 » s 1
1
1)
B )H

setTimeout(function () {
chart.unload({
ids: ‘'data1l’
1
b )H

© Masayuki Tanaka 2014

Hinh 6: Thu vién do thi C3js

C3,js | D3-based reusable chart library Getting Started Examples Reference Forum Source

X Axis Timezone

200 % M datat 200 - ~ T~ _—
data2 M0 — -

s, —

i T T T T ™
20081231 17:00:00 2010-12:31 17:00:00 2011-12:31 17:00:00 20121231 17:00:00 20131231 17:0000 201212311

MW datal W data2

Hinh 7: Thu vién do thi C3js

Thuc tap t6t nghiép Trang | 11
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dugc tuy chinh theo thoi gian hién tai v6i dinh dang hoan toan tuy thudc ngusi sit

dung.

e Kha nang kiém soat (Controllable): C3 cung cap da dang cdc APIs va cac ham callback

dé truy xuat trang théi ctia do thi. Bing cach d6, ngusi ding cé thé cap nhat lai do

thi tham chi sau khi do thi da

duge ho trg béi thu vien C3;js.

C3js | D3-based reusable chart library

# Chart
Line Chart

Line chart with sequential data

View details »

Timeseries Chart

Simple line chart with timeseries data

View details »

dugc thé hieén. [Hinh 8] Thé hién mot s6 thanh phan

Getting Started Examples Reference Forum Source

Spline Chart

Display as Spline Chart

View details »

Simple XY Line Chart Multiple XY Line Chart Line Chart with Regions
Simple line chart with custom x Multiple line chart with multiple custom x. Set regions for each data with style.
View details » View details » View details »

Step Chart Area Chart Stacked Area Chart

Display as Step Chart. Display as Area Chart Display as Stacked Area Chart.

View details » View details » View details »

Bar Chart

Display as Bar Chart.

Stacked Bar Chart

Display as Stacked Bar Chart

Scatter Plot

Display as Scatter Plot.

View details » View details » View details »

Hinh 8: Thu vién do thi C3js

2.3.3 Phuong phap

Nhu da trinh bay ¢ trén, C3js st dung thu vien D3js nham tao cic do thi c6 kha nang tai
stt dung, cling nhu gitip ngusi dung dao sau hon vao khai niém truc quan dit liéu thong qua
do thi trén nén tng dung web.

Ngoai ra dita theo cau tric ma nguon ma C3js chia sé, c6 thé thay cau tric t6 chic ctia C3js
theo huéng huéng déi tuong, dude to chiic theo céac class (truc, dit lieu, do thi,.. ) va cac

phuong thiic, thudc tinh di kem class.

2.3.4 Danh gia

Céch t6 chiic va hien thuc theo hudng hudng déi tuong nhu tren gitp tiét kiem sé dong ma,

tan dung kha ning tai sit dung, dong thoi gitip viéc md rong vé sau rat hieu qua.
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masayukiog12/¢3 @ Watch~ 265 o Star 5513 ¥ Fork 833
<> Code Issues 516 Pull requests 62 Pulse Graphs
Branch: master ~ | ¢3/ src/ Newfile Upload files Find file History
B masayukios12 Fix spec Latest commit aed7d24 on Feb 21
scss Fix conflict 10 months ago

) api.axis s ren a

[E) api.category js Fix litera

) apichartjs

ent removal and performance issue while resizing ayear ago
[E) apl.colorjs
[E) apidatajs
) apiflowjs
[) apifocus js
B) aplgridjs

E) apigroupjs

) apilegend js

ability to set names in load function 3 mo

[) apiloadjs ac

en grids AP called - #721 a year age

2y
pt options a year ago
[E) api tooltip js Fi & months ago
[E) api.transform.js Avoid gets when it's not needed - #172 a year ago
B apixjs Separate api 2 years ago

Hinh 9: Thu vién do thi C3js
Dé tai dé xuat sit dung cach hién thie API theo huéng nhu thu vien C3js.

2.4 Ung dung tao ban do online Mapme

2.4.1 Gidi thiéu

Mapme ™ 13 mot tng dung cho phép ngudi diing tao ban do, dit lieu duce xit 1y truc tiép tit
céc file Excel dau vao. Ban do tao ra c6 cdc marker tuong tng v6i dit lieu, c6 kha nang tuong
tac truc tiép thong qua cac su kién dinh nghia trude. Ngoai ra, ban do dudc tao ra con c6
thé duge nhing vao cac trang web khac thong qua mot doan ma nhing. Dic biét toan bo
tuong tac tit nhitng buéc khéi tao ban do dau tién, dén lic xuat thanh qua, déu khong yéu

cau ngudi dung phai viét mot dong ma nao.

2.4.2 Muc tiéu

Dau tién no6i dén cac déi tugng ma Mapme hudéng t6i, d6 1a cac to chiic, chinh phi, céc

doanh nghiép hay céc t6 chitc cong dong phi 1gi nhuan.

Thuc tap t6t nghiép Trang | 13
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c/uapme HOME STORIES v MAPS ABOUT v  HELP CREATEMAP | LOGIN |

Build Smarter Maps

Simple. Free. No coding. () Add Places

CREATE YOUR MAP

Detailed Descriptions (+)

Hinh 10: Ung dung tao ban do online Mapme

Phuc vu trong cac linh vire khac nhau nhu gido duc, céc su kién, xuat ban hay truyén thu

cam hiing trong doi séng hiang ngay.

2.4.3 Phuong phap

Stt dung OpenStreetMap (viét tit OSM)B mot dich vy ban do thé gidi truc tuyén véi noi
dung md, nham muc dich cung cap dit licu dia Iy do nhié¢u ngudi cling cong tac véi nhau
tréen hé thong Wiki. N6 thuong dude goi "Wikipedia clia ban do". Dy an OSM dugc sang
lap nam 2004, chti yéu dé canh tranh véi cac cong ty va co quan chinh phii cung cap dit lieu
dia 1y theo cac dieu khoan st dung dugc coi 1a qua chit ché. OSM cho phép ting dung cap
nhat dit lieu dia 1y tryc tuyén mot cach chinh xac, luon duge cap nhat nhim dam bao cac
dit lieu ludn di sat thuc té nhat.

Nhu hinh 11 ¢6 thé thay, céc thong tin vé khéi nghiép ¢ qudc gia Ireland duge tric quan
thong qua cac biéu tugng (marker). Ciing v6i d6 1a cic s6 ligu tuong ting duge xit 1y tryc
tiép tit cac file Excel dau vao. Ngoai ra, ngudi dimng con c6 thé tuong tac véi cac marker nay
dé thé hien thong tin chi tiét ¢ cac diém chi dinh.

Déc biet, Mapme con ho trg sinh ma nhang [Hinh 12], duéi dang iframe, giap ngusi dung

nhtng tric tiép ban dé minh vita tao vao cic website tuy muc dich.
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IRELAND'S STARTUP SECTOR Q  Ssearch the map 4 Getalerts [ODENIVEEES ‘ -
@ Pims ADDAPIN Pinlogic 3 {
Startups
[
Software that helos you locate your
= 0 Incubators 51 customers.
-
FEED
e Accelerators 18 MORE INFO >
Fie Q Embassy Reps 84
o @ P o
Multinationals 143
e Supports 190
O Startups 967
Networks 81

Hinh 11: Ung dung tao ban do online Mapme

Embed sample-data-map

Copy/Paste the embed code in your website or blog.
Learn more...

<iframe src="https://mapme.com/sample-data-
map' width="160%" height="588" marginwidth=0 [Ej
marginheight=0@ hspace=8 vspace=0 frameborder=08
scrolling="no' border=0></iframe>

Close

Hinh 12: Ung dung tao ban do online Mapme

A
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2.4.4 Danh gia

Dau tién 1a vé cach st dung OpenStreetMap lam dich vu cung cap ban do, dam bao ting
dung luon chinh xac vé cac dit lieu dia 1y so v6i thyc té. Nhom deé tai dé xuat sit dung
OpenStreetMap lam dich vu cung cap ban do cho API ma nhom dé tai thuyc hién.

Ngoai ra, ting dung cho phép ngusi diing tuong tac tric tiép véi cdc marker trén ban do,
hién thi cac thong tin lien quan dén céac dia diém dé. Thay vi phai doc céc dit lieu tho theo
viing mién, theo quéc gia, ving lanh thé nhu trude, cach tuong téc nay gitp ngudsi diing dé
dang cap nhat thong tin ciing nhu c6 cai nhin tdng quan, kha ning so sanh gita cac dia

diém khac nhau ma khong phai cham chi vio céc con s6 nham cham nhu trude.

3 Kién thitc nén

Qua viéc tim hiéu cling nhu nhitng phan trinh bay vé cac cong trinh lien quan dén dé tai,
nhom dé tai nhan thay can phai nim dugc nhitng kién thic co ban sau dé hd trg tét hon

cho viéc hién thyc API vé tric quan dit lieu:

3.1 JavaScript

3.1.1 Giéi thiéu

JavaScript1¥ theo phién ban hién hanh méi nhat ECMAScript 619 1a mot ngon ngit lap
trinh kich ban (scripting language), da nén tang (cross-platform), nhé va nhe (lightweight).

Ngon ngit nay duge ding rong rai cho cac trang web, nhung ciing duge ding dé tao kha

nang viét script st dung cac déi tugng nam sén trong cac ting dung.

3.1.2 Muc tiéu

Muc tiéu ctia JavaScript 14 cung cap cho céc nha phat tricn Web mot sé kha nang va quyen
diéu khién chiic nang cho trang Web. Ma JavaScript ¢6 kha nang nhiing trong tai lieu HTML
dé diéu khién noi dung ctia trang Web va kiém tra sy hgp 1é ciia dit lieu ma ngudi dung nhap
vao. Khi mot trang hién thi trong trinh duyét, cac cau lenh duge trinh duyét thong dich va

thue thi.
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3.1.3 Tinh nang

JavaScript nang cao sy linh dong va kha nang tuong tac cho website bang cach sit dung cac
hiéu ting clia n6é nhu thyc hién cac phép tinh, kiém tra form, viét cac tro choi, bo sung cac
hieu tng diic biet, tuy bién cac chon lya do hoa, tao ra cac mat khau bao mat va hon thé
nta.

Cu thé, JavaScript c6 thé duge dimg dé:

e Tuong tac véi ngusi ding: Chiing ta c6 thé viét ma dé dap lai cac sy kien. Cac st kien
nay sé co thé phat sinh béi ngusi diing: nhap chuot hay duge phét sinh tit hé théng,

dinh lai kich thu6c ctia trang . ..

e Thay doi noi dung dong: Ma JavaScript c¢6 thé diing dé thay doi noi dung va vi tri cac

phan tit mot cach dong trén mot trang nham dap lai sy tuong tac véi nguoi dung.

e Kiém tra tinh hop lé dit lieu: Ching ta c¢6 thé viét ma nhim kiém tra tinh hop lé ctia

dit lieu do ngusi ding nhap vao trude khi né duge gii len Web server dé xit 1y.

3.14 U’ng dung

Dua trén nhitng dic diém va kha nang manh mé trong hd trg lap trinh API ctia JavaScript
da ké trén, nhém dé xuat sit dung JavaScript lam ngon ngit chinh dé hien thyc API. Ngoai
ra, nhém dé xuat sit dung chuan méi nhat, ECMAScript 6 lam tiéu chuan cho cac rang buoc,

quy téc (coding conventions) khi hién thyc API.

3.2 jQuery

3.2.1 Giéi thicu

jQuery P2 13! 13 mot thu vien da nén tang (cross-platform) ma nguon mé dua trén ngon ngit
JavaScript, dugdc tao bdi John Resig vao nam 2006. jQuery 1a mot thu vien JavaScript pho
bién nhat duge st dung hién nay.

Theo théng ke (2016)H! cho t6i hien nay thi jQuery dugc sit dung béi 96% ciia tat ca cac

trang web c¢6 sit dung thu vién JavaScript.
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JQuery Market Position, 10 Apr 2016, W3Techs.com

used by high traffic sites
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used by fewer sites used by many sites

Hinh 13: Vi tri cta jQuery so véi nhirng thu vién JavaScript khac
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3.2.2 Muc tiéu

V6i phuong cham 1a “write less, do more”, jQuery dugc thiét ké nhim don gidn hoéa cac nhiem
vu khac nhau bang céch viét it ma hon.

Thanh phan quan trong ctia jQuery la thu vién thao tac DOM (Document Object Model).
DOM la 1 biéu dién cau tric cay clia tat ca cac thanh phan ctia 1 trang web va jQuery don

gian hoa cac ct phap cho viéc tim kiém, chon Iia, va thao tdc nhitng phan tit DOM.

3.2.3 Tinh nang
e Vigc Iyra chon cac phan tit DOM stt dung cong cu Sizzle (selector ma ngudn ma) 14
e Thao tac v6i DOM dua trén CSS Selector
e Su kién (event)
e Tao Chuyén dong
e HO trg AJAX
e (6 thé mé rong thong qua céc plug-in

e Dudc hd trg béi nhiéu trinh duyét

e Cap nhat va hd trg cac cong nghe web méi nhat (HTML5 & CSS3)

3.2.4 fJ’ng dung

Duya trén nhing diac diém ciing nhu tinh ning manh mé ctia jQuery néi tren, dé tai sé dé
xuat sit dung jQuery nhu la 1 ngon ngit chinh, tao ra mot API dé dang tim hiéu, sit dung

v6i mot s6 lugng ma (code) it nhat dé 6 thé tao duge ting dung ctia rieng minh.

3.3 d3.js
3.3.1 Giédi thieu

D3.js . dugc viét béi Mike Bostock, 1a 1 thu vien JavaScript diing dé thao téac v6i document

dya trén di lieu (data). D3 giip mang dit lieu dén cudc song bang cach sit dung HTML,

Thuc tap t6t nghiép Trang | 19



BK
Thu vién Web hé trg tuong tac dit lieu da phuong tién

SVG, va CSS. D3 trén chuan web cung cap day dii cac tinh nang ciia nhing trinh duyét hién
dai ma khong budc minh vao mot khuon khd nhat dinh nao, két hop véi cac thanh phan

tric quan manh mé vd mot phuong phap huéng dit lieu dé thao tac DOM.

Using d3-ip to add tooltips to & d3 bar chart.
123 |
1%
1% |
2%
5%

7%

&
E
£
:
£
z
i
8% —
5% —
4% —
3% —
2% o
N . I I I
o - —|-- T - i
A B < =] E F G H | J K L M M o P Q R s T u v w S A z

Hinh 14: Mot vi du vé d3.js

3.3.2 Muc tiéu

D3.js gitip nhing dit liéu vao trong cac phan tit DOM. Sau dé, c6 thé 4p dung CSS3, HTML,
va/hodc SVG lén dit lieu nay. Cudi ciing, D3.js ¢ thé gitp tao ra dit liéu tuong tac thong
qua viéc stt dung nhiing sy bién doi (transformation), chuyén ddi (transition) huéng dit lieu

cua D3.js

3.3.3 Ung dung

D3.js dugc viét trong JavaScript, do dé c¢é thé sit dung lai code va thém nhitng ham chic
ning ma ngudi ding mudén. Cach ngusi dimg chon dé dinh dang, thao tac, tuong tac véi dit
licu 1 tiy thuoc & ho. M8

D3.js rat thich hop dung trong dé tai, né gitp xay dyng framework tryc quan dit lieu ma

nguoi dung mudn, dé dang st dung, do d6 gitup tao ra API mot cach dé dang hon, API dé
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hiéu, dé st dung.

3.4 OpenLayers

3.4.1 Gidi thiéu

OpenLayers 2% dugce tao ra béi MetaCarta sau hoi nghi O’Reilly Where 2.0 (29-30/06/2005)
va chinh thitc phat hanh thanh ma nguon md trude hoi nghi O’Reilly Where 2.0 (13-
14/06/2006) bdi MetaCarta Labs. Hai dy an khéac vé cong cu xay dung ban do phat hanh
bdi MetaCarta 1a FeatureServer va TileCache. Tt thang 11/2007, OpenLayers tré thanh du
an ma nguon mad chinh thic ctia Hoi dong Khong gian dia 1.

So qua vé OpenLayers, day 13 mot thu vien JavaScript ma nguon mé (duge chiing nhan baéi
BSD License) nham phuc vu muc dich biéu dién thong tin trén ban do ddi véi cac trinh duyet
Web, khong phu thudc phia server. N6 cung cap API chuyén vé xay dung cac tng dung dia
Iy trén nén Web tuong tu nhu Google Maps 2 va Bing Maps?2, v6i mot diém khéc biet duy
nhét, OpenLayers hoan toan mién phi, dugc xay dung va phat trién nén béi cong dong phat
trién phan mém méa nguon mé. Thu vien xay dung trén Prototype JavaScript Framework .
Hién nay, OpenLayers da ra t6i phién ban OpenLayers 323, OpenLayers 3 dugc viét lai
nham dé hiéu hon, huéng téi cac tinh nang cia HTML5 va CSS3. Thu vién tiép tuc hd trg
trinh chiéu, cac giao thiic tieu chuan va cac chic nang chinh stta. Phién ban méi nay tap
trung vao cai thién hiéu nang, xay dung don gian hon, cac thanh phan tré nén tryc quan
hon, API dugc céi tién va con nhiéu hon nita.

Ma nguon ciia thu vién nam & dia chi sau: https://github.com/openlayers/o013/

3.4.2 Muc tiéu

Nhu da trinh bay & trén, OpenLayers hd trg cac lap trinh vién hién thi thong tin dusi dang

ban do, hay bat cit nhu cau nao lién quan vé ban dé mot cach hiéu qua va don gidn nhat.

3.4.3 Dic diem

OpenLayers c6 4 dic diém chinh:
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< ) OpenLayers 3 Docs  Examples APl Code

A high-performance, feature-packed library for all your mapping needs.

Openlayers v3.15.1 is here! Check out the docs and the examples to get started. The full distribution can be downloaded from the release page.

If you've come here looking for OpenLayers 2.x information, you'll find everything you need on the 2.x page

Tiled Layers Vector Layers

Pull tiles from OSM, Bing, MapBox, Stamen, MapQuest, and any ’,ﬁh Render vector data from Geo]SON, Topo)SON, KML, GML, and a
other XYZ source you can find. OGC mapping services and ea g flr growing number of other formats,

untiled layers also supported. W

Fast & Mobile Ready Cutting Edge & Easy to Customize

Mobile support out of the box. Build lightweight custom profiles Map rendering leverages WebGL, Canvas 2D, and all the latest
with just the components you need r————— greatness from HTMLS. Style your map controls with straight- 7]
& forward CSS.
N 2 - - 2 - 2
Hinh 15: Cac dac diém chinh cia OpenLayers

e Thé hién Lép dusi dang 6 (Tiled Layers): Céc 16p nay dugc kéo vé tit OpenStreetMap
(OSM), Bing, MapBox, Stamen, MapQuest va bat cit nguéon nao ma ban c6 thé tim

thay. H6 trg da dang cac Layer ma ban c6 thé st dung trong tng dung ciia minh.

e Thé hién Lop dudi dang Vector (Vector Layers): Sinh ra dit liéu dang vector tit GeoJ-
SON, TopoJSON, KML, GML va mot s6 dinh dang khac.

e Tinh déi timg nhanh gon (Fast & Mobile Ready): Ho trg tiuy chinh cdc thanh phan mot
cach nhanh gon va thuan tién nhat. Cho phép xay dyng mot ban tiy chinh gon nhe

gom cac thanh phan ma 1ap trinh vién can.

e Mai diia cac géc canh va dé dang tiy chinh (Cutting Edge & Easy to Customize): Ban
do sinh ra bdi cong nghe WebGL, Canvas 2D, va tit nhitng tinh niang uwu viét nhat cia
HTML5. Dé dang tuy chinh style bang CSS.

3.4.4 Ung dung

Dé tai huéng t6i xay dung thu vien JavaScript cho phép tuong tac gitta ban do va cac do
thi dya trén dit lieu dau vao, cho nén OpenLayers, cu thé OpenLayers 3 sé 1a cong cu dic

lite cho viéc xay dung thanh phan ban do trong dé tai.
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xuat

)%

4 Giai phap d
4.1 Mo ta bai toan

Qua céc kién thic thu duge tit cac cong trinh nghién citu lien quan da tim hiéu, nhém dé
xuat bai toan: "Xay dung thu vien hd trg phat trién céc ting dung nén tang Web trong tuong
tac dit lieu da phuong tien". Nhom nhan thay cac cong trinh lien quan hién tai chi yéu ho
trg vao mot thé hien dit lieu nhat dinh (hodc dang dd thi, hodc dang ban d6) ma chua c6
cong trinh nao tap trung vao yéu té tuong tac gitta cac mo hinh nay, dan dén sy tuong quan
trong viéc biéu dién céc loai dit lieu gidm tinh hiéu qué ciing nhu chua thé thoat hin khoi
cac cach biéu dién truyen théng. Hodc 1a da xay dung cac mo hinh triyc quan cho phép tuong
tac gifta cac loai mo hinh (dién hinh nhu cong trinh Global Health Atlas - WHO da trinh
bay & trén) nhung cong nghe da cii va khong ty sinh thu vien hay ma nguon hé trg ngusi
diing 6 thé tu xay dung ting dung tuong tu.

Do d6, nhém nhan thay bai toan dé xuat phit hgp dé thyc hién va phét trién.

4.2 Kién tric thu vién du kién xay dung

Qua bai todn dé xuat, nhém nhan thay can xay dung mo hinh véi 3 thanh phan chinh nhu
hinh 16:

Map

Interaction ———( Evens

Bar Chart  J—— Chart ————»{_Timeline Chart |
\ Pie Chart . DonutChart

Hinh 16. M6 hinh duy kién xay duyng
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Véi 3 thanh phan (Component) chinh 1a Map, Chart va Interaction, mdi thanh phan thé

hién r6 rang chiic ning tuong tng:
e Map: Map la mot déi tuong biéu dién dit lieu dusi dang ban do
e Chart: Chart biéu dién dit lieu dau vio dudi dang cdc dang do thi dinh nghi truée

(nhém dé xuat mot so6 dang do thi phd bién nhu do thi dang thanh, dang tron, dang

manh va dang dong thai gian) phu thudc kicu dit licu dau vao cung cap béi ngusi ding.

e Interaction: Lién két hai thanh phan thé hién dit lieu trén 13 16p Interaction, cung cap
cac sy kién ho trg tuong tac nhu Click, Hover trén tung doi tugng dit lieu; Highlight

cac Component tuong tng theo cac su kién duge dinh nghia bdi ngudsi dung.

Hinh 17 1a kién tric ma nguon dé tai dy kién hién thue, gom céc file ma nguon JavaScript

dugc to chiic tuong ting theo céc thanh phan da dinh nghia & tren:

jguery.min.js

Hinh 17. Kién tric ma nguon du kién hién thye
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4.3 Mo hinh di liéu du kién xay dung

e Dit lieu dang ban do: Dit lieu duge tham khao tit nguon: https://mapzen.com/data/
bordershttps://mapzen.com/data/borders. Dit lieu ban d6 duge thé hien dang JSON,
to chitc theo cac mitc (administrative level) tit 1 t6i 10, tuong tng tit bién gidi quéc
gia t6i tinh, thanh phd trie thude trung wong, quan, huyén, thi xa, thanh phd thuoc

tinh dén phuong, x&, thi tran.

Dé tai dy kién ho trg ban do Viet Nam & mitc do 4 (tinh, thanh phé tryc thuoc trung

uong)

M6 hinh chuan hoéa dit lieu ban do tit ngudi ding:

Map Data Model

l

Mame Type ‘ ‘ Coordinates ‘ @
i Paint (1 coordinatefo] @
Line Coordinate[1]

Polygon j —

Hinh 18. M6 hinh dit lieu ban d6 du kién xay dung

e Dit licu dang thai gian: Déi v6i dang dit lieu thoi gian, dé tai dé xuat mo hinh chuan

hoéa dit lieu dau vao tit ngusi dung nhu hinh 19:
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Timeline Data Mode|

Mame Times | @
(] Time[0] @
Time[1]

Hinh 19. M6 hinh di liéu thoi gian dy kién xay dung

e Dit licu dang s6: Dit lieu dang s6 dugc thé hién theo cac cip (name, value) nhu hinh

20:

Mumerical Data
Model

Mame Value

Hinh 20. M6 hinh dit lieu dang s6 dy kién xay dung

5 Phuong phap danh gia

Bén canh viéc thyc hien API, dé tai cling thuc hién chuong trinh xay dung mot trang web

mau st dung API lam ra dé thé hien tuong téac cac loai dit lieu khac nhau.
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Hypemarkets Supermmarkets

Budget

er'Channe

rﬂ Premium

a

[+]

o
Channel: Hypermarkets
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Hinh 21. Vi du vé mot output ctia API da xay dung

e Dau vao la API da duge xay dung mau

e Dau ra I thé hién ctia dit lieu do thi sau khi sit dung API.

6 Keé hoach thuc hién
Trong giai doan thiic tap tot nghiép, nhoém da thuyc hién duge:

Tim hiéu vé céc cong trinh lien quan dén céc thu vien web cho phép biéu dién dit lieu

thanh cac dang biéu do, ban do, va su tuong tac gitta ching

Dé xudt bai toan cu thé nhém sé thuc hién

e Tim hiéu vé cac cong cu hd trg cho viéc thye hién deé tai

Hien thuc duge API cho phan biéu do

e M4 nguon thu vien nhém deé tai dat 6: https://github.com/csethanhcong/d3js

Ké hoach duy kién thyc hién trong giai doan luan vin tot nghiep:
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e Chuan hoéa dit lieu cho cac dang ban do, bieu do

e Hien thuc mot thu vien cho phép ngudi diing c¢6 thé tir tao ra mot ing dung web tuong

tac dua trén cac loai di lieu khac nhau.
e Danh gia va so sanh thu vién da hién thyc duge v6i nhiing thu vién hién co
e Tong hop va viét béo cao

£ LN . < L 2 2 X K X £ . 2 [N 2, P
Keé hoach thyc hién chi tiet ciia nhom de tai de xuat cho tuong lai duge thé hién ¢ so do
Gantt hinh 22:

Tulnl Tudn? Tuln3 Tubnd TunS Tubnb Tun? Tubn® Tubn¥ Tubn 10 Tubn 11 Tubn 12 Tuba 13 Tubs 14 Tuls 15

Cau tric diy dn

Nghb&n ciru thur vién d2 mdr ring

Chudn héa dif 112u d3u vao che Map, Chart I

Hign thyre thinh phin Chart

Hign thyre thanh phan Map —

Hién thyrc thinh phan interactive

Téng kit v hoin thién API ]
Viét document cho AP

l.j'-.n 'l kiEn ngu‘b‘i di ng

Téng horp y kién va digu chinh [néu cd)

I
Bdo cio t8ng kit d@ tai _
Hinh 22. Ké hoach thyc hién trong tuong lai

7 Két luan

Nam 2006, Michael Palmer c6 viét “Data is the new oil”, diéu d6 c6 nghia ring dit liéu chi &
dang tho, né c6 gia tri, tuy nhién néu chua qua sang loc thi né khong thé duge sit dung. Vi
vay du lieu phai duge khai pha, phan tich dé c6 thé c¢6 duoc gia tri that su.

Dit lieu ngay nay rat phong phi, da dang. Dé c6 thé phan tich dugc n6 khong phai 1a 1 viéc
dé dang. C6 1 cau thanh ngt: “A Picture is worth 1000 words”, nghia 1a 1 btc tranh c¢6 tri
gia ngan tir. Dieu d6 da noi len siic manh clia viéc phan tich dit lieu thanh dang hinh anh
tric quan, sinh dong, dé con ngudi c6 thé dé dang ndm bat va hiéu duge.

Do d6, v6i tam quan trong clia viéc truc quan hoa dit lieu, nhom da quyét dinh chon dé tai
nay. Nhém ciing xin cdm on thay Luong Thé Nhan da gitp d6, tan tinh huéng dan nhém

thire hien dé tai. Nhom xin hita sé quyét tam hoan thanh tot deé tai nay.
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