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Abstract Web GIS, based on the latest web-technology, has evolved to provide efficient and
Web GIS Server has
performance constantly to respond user web requests and to offer spatial information service. This

accurate spatial information to users. Furthermore, improved the
research aims to create a designed and implemented Web GIS Server that is named as Nodemap
which uses the emergent technology, Node.js, which has been issued for an event-oriented,
non-blocking I/O model framework for coding JavaScript on the server development. Basically,
NodeMap is Web GIS Server that supports OGC implementation specification. It is designed to
process GIS data by using DBMS, which supports spatial index and standard spatial query
function. And NodeMap uses Node-Canvas module supported HTML5 canvas to render spatial
information on tile map. Lastly, NodeMap uses Express module based connect module framework.
applying Node.js

NodaMap performance demonstration confirmed a possibility of as a

(next/future) Web GIS Server development technology through the benchmarking. Having
completed its quality test of NodeMap, this study has shown the compatibility and potential for
Node.js as a Web GIS server development technology, and has shown the bright future of internet

GIS service.

Keywords : Web GIS Server, Node.js, OGC, event-driven, non-blocking I/O model

LM E e HAow FE FEHJY GISE L 8
=& B3 Fru A4 A2 ¢ 284 =
GIS9] ZgHok= H7HA deiele Was S FNAHRE FHEE = Aot

7o) gk 3] BEAW EE AEo|TlN 2E

BT A8 A% Ao} S BASD A7 ARANAE G

" Sang Hwan Jun, Doctoral Student. Dept. of Geolnformatic Engineering, Pusan National Urniversity. junshrock@grrsil.com

" Kyoung Tae Doh, Senior engineer, CSP Lap, Samsung SDS. ktdo@samsung.com

45



GISA 4 HHV 1
M UGIS Mg o] 3 :

ol ErdelHE At Sete]AENA
F= A2 SIGISA Bl A Fa e}, ofAd o
¢l ¢ 71Nk Al z"lo A GIS= R4 A8 A
= vheF YGISAH ] A5 o]
) AA 9] Adso]l "WolR: AHH
CHEel o2l 71 AT el A=
Ao e Ak Mo A S
o] A|&H L 3l

H

9 70l w2 43
S

ol

o o ouE Do
o @ mu x op

-
=2

£y
o
o

oo ol L omo e Al

o N4

[
)

I R oo o
FORRTIE
o fo =
N
©

@ ooty o o
=,

o

2009 Ry

NodeMapO] E]— ;ﬁ 3}

rflo o

RS Al —r‘:}
WY JEE = 5}‘557\1 EZEAAH
TRt 222 93-S Bjal SHiol A
> 9 uE )

E4, NodeMap Nodejs 7149 7]14S AF&3FA
7wl Aol 2 Awt A E (JavaScript) S
Abg3ity, A= HE (JavaScript) = o9 E
hol] F2 AREShE doj2 iR ¢ sid}
ol xatA AREshes TR dojoltth o=

r°*'
g
D
=
S
rlo

(

46

A Alzd dAle] A
Ela=

A A NodeMap< &7+ H <}
&8k= DBMSe &3t dHolHE 2937] 9fal 4]

o
(e
ﬂ
A
mlo
,%
ofl
u)
it
E
&
B
=)
=
=
2}

3l AdE GISHolHE Hge 4 Uk
ylal, NodeMap2 ©]v|A] A& o] HTML5 can-
vasE A3l node-canvas®ES ARSIl GIS
dolH & e s & 4 AA sk

2. 27 |=
2.1 Nodejso| 7Hd gl EZl

2.1.1 Node.js¢]

Node.js= 20093 Ryan Dahloll ¢&f 7¥ =ju}
2AHE 7Rk Au TS 913 AZESo] o]
th AP HES FE A Ato]= el &8
H7]H s S| E Alo]l= Jdojg ) B
A o EE Al ZRl= e F= gtk
s, AptAaHETE A& glo] Cu
C++3} 22 dojol e =gjvt= @4 wjiteltt
[15]. 184 2008 9¥ F=AMdA A5 ¢ 2ef
$-A o] ECMAScript (ECMA - 262) 3rd Edition
A C++7IRF @F A2 JIT 7Hd wAld A9

=

A=A HE Al &3 VB(V8  JavaScript
Engine) S EAIEIHA AulAaPES] &LEEAS

S48 5 Qe 48)E vhasglth 15§ )
ol o] AaAYES A BEReAE Yolu

oA &gstele Al=7F AlSEe ke o™
qAs %Oﬁ Ryan Dahle V8 AIA3IHE AZS
7IHko 2 HE3HE NodejsE 7Heb3ich

=4

Nodejs®l 7Hd & 542 o[MlE itk v]57] §

2.1.2 Nodejs®] 71&% E

[e]
T T H
Fohi= Flolt), 7]Ee AW dz
o] =

o

=9 WS Aled

=< A vl edss Adsty] fs &0
=S A% AW XA HEL=E T/O Ma
= AelM 2ede ) & Aolde ek
7V A% i or teste] skt 53] w1 W
2o 2Yes Sl HEE A vi=E A
2ot WE x9S T2 E8ska vy 2R A Rt
28 =g sk AL FEskA olele Tl
ATHSI. 28 o MH X5 23] AL S/



TE AR AdEs Fke] s ARgE A
e A ddalof stmw Wy AR ko] 5
Ha Mu Axle] s Askr7= ©iel
Hbdo] ojdlE Zinke] HlEr] WA UELA
=8 oMlES FWdeE S HlEY] /O e
2 Agstr] wiol 2ol Frksteel= AH <
el Aol AstEs ddEs WAk a9t 9
o &3 vAaE A4 oME AdE skt
™

o} 7124 02 Nodejsv WH B85 AFsa 9
a9 BES AAE AR Ak 7hsettt t
&3t HES ATt A2 Zzagd i
Aol TEAFY SFAAE ATt HolA wlS-
& FHel 2 + o
old HollA Nodejst= A4 J&= UMEHA 3t
A A 5T o ds e 8 A

2.1.3 Node.js¢] &8 Ape] 2 ey
Nodejs&= AlA 7ME3l7d o2 Mol A7)
Qe A FRAT, A B JAHUl AH=
oA &&stel= Al=7F solv AR AW
it 72 FE A Qlvh AAE ofe] AUl A
Hl 2 #d 7] E0°] NodejsE AHE3FaL it i
Hog MAHQ AZEg o] YJA| wlolARALZE
Ab= ZRAE FER9-E A 8] 22901 Windows Azure] H]
229 Nodejs& AFH&3sta 2011 12€¥€o+= SDK=
vl =g TH15]. ®=3F eBay, Linkedln, Yahooo} #Z-&
Il e dF = BE AuFAdd Nodejs
= AFg-3kit). 18]al UBER, TransloaditAl Al
NodejsE& AR&3tar A 71§ o] vH11L.
olHF FarIdEe] APl AuaE 9%
dol NodejsE& &&ste] 519 dafE vE
2 SAE dgsiAl st 2l
=] Nodejsoll A &%= VaalRg &k
¢l Ae WS Alestal ke HelA H3H §
wokel 71§ Eol AHgstE e a9t sold ZeR

of| St}

Node.js¢l 7} i<l
S F3t= Holth AAZ NodejsolAd=

I S Abolol thr]rgte] glth 83 o] WA

N = ewHol =& wi7bA] thr]shA e

€ A
1=}

o
-

[ R=S
A -

e w714 10

47

NodejsZ &3 UGS A A T8

A 0E 85 AS Adsked g 8l o
g Sol sk Zutz oWlES WA A

Ao AL} NLAE Afo]ol] Zto]AE Afo]
welolz A% 945 el Nodejs
&3] At AulaagES FeatE A

ArEA AEE T F
Frloletar & 3l
Nodejso] &8 G dE AL ofrh V8
AHE AREThaL SHARE Cf G+
| B8] AoFow wada g £ gl
=S5387] Qe WEAts AAGAe g

2

okl O
1TH =

o]
]

X,

>
o
r
-z
Sh

O
N

N

o
-,
ol
ol
s
N
==
i)
]
i,
ko
N
.l
¥o,

o] o
M=

of ofezo]
Joll %= Nodejs7}t

So] %A WA
dHsAs BE3x &4 @ Aot AAR
Nodejsol #3 JrEo] w2 Sibsla gla &
FEE F7lele AR oy AAe wma,

Nodejs &2 &3 o] (http://nodejs.org)dll HFRE

o] &Aoo e Ha Y},

A2 GIS # AT
7 agetslEs pa &
7 FelMNE OGCEFE Aol B8 A5 of
g 7o Azge AASIL

(e}

:[1
AT5e] A ol o] FojAx gluh

e AlEE 719 91 W oole #¥| AT
v w3l 449 Nodejs7h HAl71& 0] A% f529]



7194Eol ofn] MuziEe] &gatal Ui el
A Aol B B IT 34 5271 55 F3)
2hEEA B die Bder]a v
Z1eder AuE AAsta Fdskhs dJ Sl
7P mA agsior & e AWl Aol
Nodejst= 5ol &deA HTd 7l&2 ofyrh
ol ol ol FiE Ad AFE FE VS
MBI Aehlas 93 HAES AYsiy &
&= A% AA FEel B3 AFE0] FE olETh

94 ARl NodejsF Aphache Server,
EventMachineo] FA|thH4Ql QA4S e ¢l
A AR YT B3 7IE AW
Nodejs= 7NIdd Ao AHd5S vla FA8% T
23 NodejsE AA| ZZAE 2gste] A

—_)

E]]/\EE.

2 A2ES FLHEE Aog =2 g8A = g
S 5 Aade AA F=(281314]8H7] 4
ks A ATt A= vk e A
® AW E] C++ e A(Java)E EE S &
d ATFMEIME ) A ol o)yl Z= e
B AdojES 48

F Al M HGIS *1‘1% = 7H‘:‘J?ﬂ

%01 UH% HW}%—J T Ut %@01 ATHAL

Aol A AAE TR Mu

A AW "J:% 83 }oq NodeMap* ﬁlf?i% ojt}.
4. NodeMap2| M A2} 718

NodeMap<  GIS dlo]Exg], o|n|x] A&, &}
o]AlE QAo 3 S AHylo FJHEO R L}Fo

AAsRL T AFEAIAl GIS dHolHE K
= W NodeMape DBMSell A7 &3t dle]
FE Fo BEs T3 oA AE 73

Qe 84 S5 A sl A

2

T MHlaE Ags = Aakz AuE FE A
TEAAf= ofefeb 2

48

41 GIS H|0o|E{ Xz|

GIS dlolg = oy 7px] WHo R A&Ea, A
A= ¥ule toksith 7]EAH o2 NodeMapa
GIS dl°]ElE DBMSel| #7at7] ¢1g dloly #3k
RES T3t thks DBMSE AYd 5+ dw
= AASHA AFeAM = 7 @9 HEEE
& WA 71¥F DBMSS! Postgres9]
PostGISE A8l3ith, PostGIST H3, 49, Uﬂfﬂoﬂ
st 3 Qe AE B BT g Al
7] wEolty ATt eo]SON, WKT, WKB,
GML 59 vhekgt ejo] dloly of3&s A ¢s
=t}

Nodejs®] RE % PostGIS9 WiA=d {A FH
=8 £ AdE pg BES npm A AEFA the
Wwol A X]skal NodeMapell Atdste] &h-8-akitt
NodeMap< pgE-E< &3 Nodejs 9 PostGIS 7+
A E oA HolHE 7He F d=sE 7

ot WEols v 2t

5
.
LIELS

OH
_|_,
o{t

> npm install pg

BES AXe & dast dojg 45 fls 4
olZ HlolHE U= BES /I elo]o
doleE Y23, GeoJSono. 2 #o]ojolA] dHo]
HE dojoxs & o) Figure 1 pgilES
&3l DBMS¢} sAlsll s#AEE Fdste AS
UepdT) ofg] &2~ glo]ofoll A GeoJSONH H =

HolE 2 Azlehs HRo| Ao

2o},

var select = exports.select = function select( layer ,bounds, callback )}{
var query = "SELECT ST_AsGeoJSON("+geometryColumnName+")“;

“ AS geometry FROM "+layer.name;

" WHERE

query = query +
query = query + "+geometryColumnName+” && "5
query = query + "ST_MakeEnvelope("+ bounds.toBboxString() + "
,3785)";
client.query(query, function(err, result) {
if(err){
consolelog( err );
Jelse if(typeof result == "object” )
callback(result.rows);
Jelse{
console.log("unexpected!” err);
}
D
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pg.connect(conString, function(err, client) {
cllentque!y 37 2|", function(err, result) {

M

Figure 1. Pg module for GIS data processing
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Layer.prototype.draw = function( rows, bounds, callback ){
map = this.map;
map.context.scale( 1/map.resolution, —1/map.resolution );
map.context.translate( - bounds.minx,
- bounds.miny - map.canvas.height*map.resolution);
this.conditionSize——;
if(Ithis.styler){
console.log("Styler has not initialized!”);
return false;6
var i = rows.length
while(ri——){
var row = rowsl[ril;
var conditionld = row["conditionid"];
var brush = this.styler.getBrushByCondition( conditionId );
brush.draw( map, row["geometry”] );
}
if(Ithis.conditionSize){
this.emit("drawEnd”, rows, callback );
}
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Figure 4. 20user latency of NodeMap
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Table 1. Surveying result of NodeMap's latency

20user | S0user | 100user

LATENCY MIN 0.208sec | 0.377sec | 0.255sec
LATENCY MAX 1.337sec | 2.539sec | 3.439sec
LATENCY AVG 0.536sec | 1.379sec | 2.635sec
LATENCY MEDIAN | 0.521sec | 1.351sec | 2.616sec
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Table 2. Surveying result of engine A's latency

20user | S0user | 100user

LATENCY MIN 0.195sec | 0.410sec | 0.386sec
LATENCY MAX 2.490sec | 4.791sec | 5.454sec
LATENCY AVG 0.770sec | 1.955sec | 3.841sec
LATENCY MEDIAN | 0.740sec | 1.916sec | 3.821sec
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Table 3. Surveying result of engine B's latency

20user | S0user | 100user

0.378sec | 0.219sec 1sec
LATENCY MAX | 4.898sec | 27.55sec | 98.05sec
LATENCY AVG 1.363sec | 20.51sec | 0.729sec

LATENCY MEDIAN | 1.215sec | 20.75sec 4sec
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