201646 f Z?ﬂ[im‘ *jﬂﬁ%iﬂi 54T & 556

doi:10.6041/j. issn. 1000-1298.2016. 06. 036

£ T CheerlO ) MEAN Stack < 5 #1484 & £ 6 5¢

WoOoR SR BEEH

(b ROl R 250 v Ol b 5 7 S L5 %, db st 100083)

FE . Sy 2 | BT AR 4 H0OT ER b S R B i R A ATl A G A5 SE BRI ER T R B R B
{8 F Google MEAN Stack 4x#%#H; AR JF % 3 F CheerlO [ 55 550E 14 € 4L, 5843 F F Node. js w5 PE AR 170 MR, LS
ZA5 B R Y A . R R R AR GBS B R A HR Bl rT AL B R DL K S IR EORAES A i A
RGBS A B S ST A S T e AR B AT A b R AR B, AR BT RO S BT — A AR IO
TEAf i B RE R SE R R B N R G IR R R A I RE A R S I . AR AR LB
J€ S i D 7 %6, %F MEAN Stack ¥ 1€ B i JF & HEZR 351 H 2944 DL K TE HOAZ O B AR (HIUER B A 5% 0% L I T 43 17 35
% LRI KBRS T TIRAS TS S,

X437 CheerlO; MEAN Stack; 5 [l & i 5 K40 % 54

hmESEE TP391.4 STEKARIRED : A S EHS: 1000-1298 (2016)06-0275-08

Web Crawler of Atmosphere and Weather Data Based on
MEAN Stack with CheerlO

Hu Rong Feng Zhongke Jiang Junzhiwei
( Precision Forestry Key Laboratory of Beijing, Beijing Forestry University, Beijing 100083, China)

Abstract; To collect the meteorological data dispersed in various industries, fields and disciplines in a
comprehensive and real-time way, and meet the needs of scientific research departments for data, an
efficient directional crawler was developed based on Google’ s full-Stack technology called MEAN
(MongoDB + Express + Angular]S + Node. js) Stack and an fast flex Javascript Document Object
Model module called CheerlO, the functions such as fast-gathering weather information, information
analysis and processing by data storage, query, automatic mapping, statistical analysis, forecasting of
GIS were realized. An application system deployed on Alicloud server which can real-timely update and
forecast meteorological data was created, and it can also provide practical functions of massive data
storage, convenient search and query. An efficient and practical web application system was built, which
not only provided effective solutions for scattered online data collection but show people date intuitively by
using HTMLS5 data visualizing technology. In actual project, it offered a great number of data support and
example to the weather-related fields, such as forestry and preventive medicine. GIS data visualization is
a constantly evolving concept, whose borders are expanding fast. At the age of the internet, especially in
the globalization of information, the long-term value of data has been gained more and more recognition
and affirmation from small companies to national political decision-making. It should be recognized what
really it is and how it can help us.
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& Ha AT LA i B2 v € s HIUIBCR OB 1 AR 2%
AR o A A SR R A R
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(MongoDB + Express + Angular]S + Node. js) Stack
G BRI A R SE 17 € S B I 48 A At 4T 5K
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1 Rzt

1.1 AXKEAKR

(1) CheerlO

CheerlO J& Node. js 4 1] o fIR 55 % 5 il 1Y , fE %
Mk R % H X JQuery B O #EATEE M, B LET
DOM #& AU |, H f# #r . #8175 2 % # AR & 2.
CheerlO 5231 T JQuery #% 0> ) — 1 T %, CheerlO
IR T JQuery JAE 55 A4 [) ) 58 8% A — LR ARG o
CheerlO J& JT§ T — &6 &) B 10— BME & i SO X 4
15 %1 ( Document object model, DOM ) & %I . CheerIO
LA A7 LT B A5 1 8 S0 A bR 0 2 ( Hyper text
mark-up language, HTML ) = o] 4" & #5 ic & &
( Extensible mark-up language , XML) 34,

(2) MEAN Stack

MEAN J&—4~ Javascript & ) BL(C Web JT &
FEZ2 BUFK , B & MongoDB + Express + Angular]S +
Node. js 4 MESRAYEH — D F RS, B 5E 5% T
PHP FFL/L Web JF & HE 42 ( Linux + Apache + Mysql
+ PHP, LAMP) [R] £ J& — Fft 42 B I A 50 A 19 1] F
MEAN Stack REMES WA 1 fiR .

(3) ECharts

ECharts f&— >4 Javascript & 3% &, 7] AR
Wiz fr e PC M sl b, 37 20 246 K
W UE 8, K2 K 4 5 90 Canvas 28 ZRender,
FEHEE W A= Bl AT A2 B AT Ry B AR E R B
AL R . B R TR LA AT A B IR A R
KO K 8 T T g it i &8 185 T 1 PR
AR 0 s ] AT R T O R B TR A
5G] (treemap | 22 4E B4k v AL AL B9 F- AT AR AR 5 16

il

K1 REHER

Fig.1 Architecture of system

AT BT AT 3 18 AR AL F H SRR 5 1B 2 )
IR
1.2 RS54

A RGE ] MEAN Stack £ AR B 76 IT 4 i e
St 0 T 1 AR I IR R B I T M o SR AN 2
JIe R 19 30 W8 g/ i 55 A 155X ( Browser/Server, B/S)
3 JRE5H, e AT e (B AR ) e e (55 ) A
Kot 3 R 4o

K2 Rgnz4HE
Fig.2 Layer structure diagram of system
L.2.1 i o & 43 (0 B8 45 )

AT St R £ B T LA Angular]S Jij 3if HE 22 Sk
FRRFE T HTMLS /9 i 5 52 A, H] Echart3. 0 ff
B E T AA Y C R ST A AR R Y A,
DA B A s AT A 1 45 PR A GIS R4 I, 18] 3%
3 FEINGE.

i 3 718 2 2 B 03 i - OB 4 s Xl i 7
B ify, ASC7 R 1 07 20K Sodls 2 B L 6
Bootstrap f4 /5T 1A . @M & GIS Jr& BULAL X, K % 4l
LR T X W B P
1.2.2  J5umas

JF 3 W 4 Bl T T ECMAScripte Y
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Node. js, Jf: 5k ] Express HE22 528 1 JoIR 35 5K 19
B 28 H) XU #% ( Representational state transfer,
RESTful) By U 4 % s 0 A & 7 % & #% 1
( Application programming interface , APT) L M A Jy %%
PRI R LT CheerlO i M 2% € 1 R 48, S 3 1 X<
GBI R Fe PR SR AR A BT R B Sl

(1) fifp e f) 3 % ) 1t

TE & PR T8 P ATUBCE A, O S R e B T 3t
& M5 2 2 A0 0000 L o € HUBAS Y 2 4 Bl L &
GEAEY B R A A A BT R AR O
— R E HUH B R LA 4 R 2R DS M S
DUNC IO 1) 56 B ME i . QWL & M« 40 2 Fb TIE 3R
W 2 Fh B4 A I 7 50 2 i i A7 A U, @R
Wk T 2 DIRE AT SRR . @B I SR 2 R
o A At s X B AR IR

(2) Bl 1 At s

TERCHE 3 A LR d SR A B B, ) 2
Ik T AR 24 B Sl 4 PR R LA K TS G W N A R o
BRI S FERIR 1.2 P, &G ERY
O T AL R A LA L i i OC R 80 , % 4n
622 BN , & BRAA B0 e T )l G LG 22
SE I 15 B dh A R ST T A9 3R T A LT 1 0 4
LTI L (R

x1 =ZSREHE

Tab.1 Data of air quality
FEBA FRUW FERRM| B4 FRUL FE
Rank 44 String || CO —4fb  String
City YR 44 PR String || NO, AL A String
A b
Aqi Aqi (Y Strin 0, Strin
q q g 3 B4 g
2 SR AR 8 h F 1y
Ranktype l 1 R Strin 0,_8h Strin
A €57 e S ¢
Pri
DD WEWRY Swing S0, “HULH  Swing
pollution
PM2.5 41 i B )
PM25 N Strin Creat_at N Date
B ¢ i ]
PM10 W] W
PM1 . Stri
0 A L4 Suing

1.2.3  FudR

R R 4y B T 2 F BSON 1) NoSQL—
MongoDB, F# | — /> 3¢ £ iff i 4 A7 6k 0 R LA
T PR A5 ) 1) B P R

2 BRI

2.1 HI#wERSY

H 3t 4 431 Angular]S HEZE , SR ] Echart {2y
Bl T OAE T A, BRSBTS A il
JE7R I HE , AQT B4 $4 77 B R B o Bl i I, ] 3 .4
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®2 SKHE
Tab.2 Meteorological data
T4 TR TR SEA TR RN
T
Id W ID String |[F1 Lkt String
(€)
JBE
City YT 44 FR String |[Windspd = String
(km/h)
Ton 7 String |[Windse X J1 ZE 4% String
R (fa
Lat 4 i String  |[Winddeg ( String
J)
N OH L ) o Rm (g i
Tmp String |[Winddir String
(€) [ )
5K
Cond KA String |[Pres A String
(hPa)
weowmo®o_ || mewom
Pcpn String |[Vis String
(mm) (km)
; . . B ] g
Hum (% ) String |[Tim X Date
i ]

B3 AQIHdfi #4 J) [
Fig.3 Thermodynamic chart of AQI data

P4 ot o 1A
Fig.4 Scatter plot of data

A 55 AR Qi $ hp SR E &
23R . @ T IR 1] Y £ A HA T TR T
Q@I T ZIE Y ) DOM JE R, @i Y 4k iU s
KR

ENMER I
var dom = document. getElementByld (" container" ) ;
var myChart = echarts. init( dom) ;
var date = function getpmlist () |

var deferred = $ q. defer(); // 75 WA ZE J5 4
T, 8 26 W48 ) T i AT
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$ http ( |
url : " http; // xxx:3220/pmlist" ,
method : 'GET" ,
headers; |

'Content-Type'; "application/json’

%
f).
success ( function( data, status, headers, config) |
/) BRAT R, B
hitp 3 >R ECHE B2, AT LLR 5] 4 4

f).

error (function ( data, status, headers, config) |

/) P ERAT R M, B

deferred. resolve ( data) ;

deferred. reject( data) ;
Mz 55 5 3% [m] 4 12
)
return deferred. promise; /iR [ 7K, X B3PS
S B AU T SR U5 18] e A8 ) APT
Q¥
var convertData = function (data) |
varres = [ ];
for (vari = 0; i < data.length; i+ +) |

var geoCoord = geoCoordMap [ data [i].

name | ;
if (geoCoord) |
res. push ( {
name: datali].name,
value: geoCoord. concat(data[i].
value)
)
foi
return res;
V& &/ 352
option = |-}

myChart. setOption ( option, true) ;
2.2 FunEksy

J& i 4> LI T L C HUE B X R RS
B L B U5 RO TR PR AF LA AR, T8
e ARl s s o

A FR G55 5 B IR T 2 Al 55 R 2 il
FRERIILEE, U s a8l . 8R4
SUBTTE] 12:00 SR 4E 1 KR AR B I A JE, &
NI SRR TR A AU B OF AR, HL A R AR R
1 fy Excel fR A7 804 , LA A BGAT 56 09 1 e 4 2048 1)
TR T

(1) Schedule E I} #%

RARGAE M Later. js ¥ £ & I &%, 76 8 KB4

KIS Jm i 32 I Re v R
Fig.5 Flowchart of backend main function

RE R 30 7 R AR 1 RS R B, B R OR 4R 24
U RERAL ST [E] 12:00 SRAE 1 IR UAR B s 5
KA ] 1200 24 KR 4 19 Bt IO 4 v B
H A B Excel,

b 55 i B - D[R] 25 W TR P 5 2 G0 B ) A A =X
(4 CST GMT %) . @f il Recur i 35 WA B 5 &
10 3 D TP 5 = B & 1 e N T g o N 1)
30 73 ;I IA) % 2. 4 Kb Bt RF(A] 12:00(04:00:00GMT) ;
B A6 3. A K db 5t i E] 23.55 (15:55:00GMT)
UBLE FE B 45 8 B ATAE 55 o BFRIER 1 A7 KRR
EBCEITUBOI 5537 5 I 1) 2% 2 SR A7 KT R s I
RO 55 5 B ) 3% 3 $AT Excel A2 SO 55 3

AL

later. date. localTime () ; // [7] 2> £ G5 i |H]

var sched3 = later. parse. recur( ). on(23). hour
().on(55). minute( ) ;

var task3 = later. setInterval ( function( ) |

asyncWriteExcel. asyncWriteExcel () ;

|, sched3) ;B [A] 5% 3

(2) WP b 2 LR AL

BEHRA 2 AR R G Asyne B A B 55 IR
PRl AT 22 AR R AR AL o B T nodejs Y
LRSI, AR 42 ] 5 A T 11 97 ( callback ) f4 J7 5X
HEAT , Asyne BEH B T IE B9 R R, WAL T SCOR Y
L5, AR R G Asynewaterfall HE 17 7 4 45 1 R 45
HARGEH 55 U, 7] (] Asyne map #E 47 I & ##
P, 3 SRS RO BR A A 3R BB AT o

b 55 32 48 - (D T 388 A Ui AT R 46 I BT 2 g
@ M AE 21 19 10 BT TR 73 A it . @E AT 24
FEERATE , I R AT B BRI A T BE o
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async. waterfall ( [
function ( callback ) |
pmservice. getHtml ( callback) ; // 5% 8 ) 7T
|, function( data, callback) {
pmservice. catchdate ( data, callback) 5 // 53 #F
T
I, function( data,cb) {
/) I B B R AT
async. map ( data, function (item , callback) |
var PMdata = new PMEntity (item) ;
DailyPMDao. saveEntity ( PMdata, function
(data) {
console. log( data) ;
callback ( null, data) ;
)
I, function( err,results) |
if (err)
console. log(err) ;
cb(null,1);
)
|, function ( callback) |
datapump. writeXIsxPM( ) ;
5
1, function ( err,results) |
)
(3) o TR AR AR B
P T hup B DL K buffer #523e Xf [
TUHEAT RAE MR AT http B get TIRE, 2R HUM 5T
4 heml 5 &, HARAAAE buffer Hh, DLR I SCUA I3 B 1Y
R R AR S T
Ak 5532 4 - D] Node. js HTTP 3% #8532y GE 4%
IWH #r # sk URL [y HTML 8 ¢ A, @ i@ i
BufferHelper ¥ H A4 i, Buffe, @ ¥ Buffer 1F N & %t
e NSCA I3 b e 2 047 o
AR
Pm25service.
(callback) {
var req = http. get( this. url, function (res) |

prototype. getHtml = function

var bufferHelper = new BufferHelper( ) ;

res. on( 'data’, function ( chunk) |
bufferHelper. concat( chunk) ;

)

res. on('end’, function( ) {

iconv. decode

this. html =
(bufferHelper. toBuffer( ) ,'utf8") ;

callback ( null, this. html) ;
f)s

£)s

req. end( ) ;
fs

(4) SCAI BT Bk

AR Afi ] CheerlO f# #7 Buffer i HTML
SCAE A, O 8 1 R AR NS SRR L 2R
IO SR, BRI F Bn 3R 3 .4 R o

®3 =EREESI
Tab.3 Index of air quality data

TEBA BRG] || FBA SEBEHARY
Rank pmarr[ 0] Cco pmarr[ 7 ]
City pmart[1]  |[NO, pmarr[ 8]
Aqi pmarr[ 2 ] 0, pmarr[ 9 ]
Ranktype pmarr[ 3] 0;_8h pmarr[ 10 ]

Primarypollution pmarr[ 4 ] 50,
PM25 pmarr[ 5 ]
PM10 pmarr[ 6]

pmarr[ 11 ]

Creat_at pmarr[ 12 ]

x4 SEYERS

Tab.4 Index of meteorological data

TEBA E ekl TEBA EX ¢ kL]
Id pmarr[ 0] F1 pmarr[ 8]
City pmarr[ 1] Windspd pmarr[ 9 ]
Ton pmarr[ 2 ] Windsc pmarr[ 10 ]
Lat pmarr|[ 3 ] Winddeg pmarr[ 11 ]
Tmp pmarr[ 4] Winddir pmarr[12]
Cond pmarr[ 5 ] Pres pmarr[ 13 ]
Pcpn pmarr[ 6 ] Vis pmarr[ 14]
Hum pmarr[ 7] Tim pmarr[ 15]

W55 3 5 O b — 25 1 R B2 00 26 8 B 2B B i)
Buffer B85 #E17 f# b1 . @ — —XF B 51 %, 5 B il
NS N RG] . OIEIRAFE R MBS AT
— T R

HARSEHA T
Pm25service. prototype. catchdate = function ( data,
callback) {

var $ = CheerlO. load ( data, | decodeEntities:
false} ) ;

var results = [ ] ;

$ (' tbody’). children( ). each ( function (i,
elem) {

var arr = [ |

$ (this). children( ). each ( function(j, el)

arr. push( $ (el).text());
)5
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results. push (arr) ;
f)s
callback ( null, results)
s
(5) ST 42 80 DAO Hdfs 15 1) X 42
R A 44 5833 4 5 Model Entities %45 5 A A5
Hoxh s AT VA — A B B B, A2 BN 1) R AR

BCE R R B s ST RO X 4, A5 A X KK
VTR XE G B4 . il d % 5 Mongoose DAO (data
access object) B U5 [ X G, 5¢ BL )5 v L A 5
MongDB B 5415 Xof 4 5 38 5ot 449 s el T 9 58040 7 1) %o
G Mo BAARCE U 1R X G 1 B2 5 3 R 5 1) 4
1, Th AR A 5 T %) R 52 Bl K, 32 B S BLY 2h
REMNIE 6 FT 7 .

eI RUE

1 1 1 1

s tiz Eemg | | BQuey

1 I
e FEH
ey . M =

Kl 6 DAO F:ZIik
Fig. 6 Main function diagram of DAO

b 55 32 B DR IR B P 2 52 SCAS 43 # A B
Qb PR A5 2R AR A SR T B B SRR 5. Q%K
V7 RV B X AR R A 5080 S 1R 0 R 7 B i AT
A, By AR A . O 3E i B U ) A e B G\ B
JE R AT A

NS
function DaoBase ( Model) {

this. model = Model;
%
// save
DaoBase. prototype. getMongoEntity = function ( entity )
%

var MDBEntities = new this. model ( entity) ;

return MDBEntities;
s
DaoBase. prototype. saveEntity = function ( entity,
callback ) {

console. log(entity) ;

this. save ( this. getMongoEntity ( entity ),

callback) ;
s
DaoBase. prototype. save = function ( entity,callback) |

entity. save (function (error,doc) |

if (error) |

console. log("error :" + error) ;

| else |
// console. log(doc) ;
callback (doc) ;

)3
s
(6) DataPump (5 %E
B A 44 . i FH DataPump %0 45 & >k 2 #l
MongDB ¥ 4 (1) 5 1, VT BiC Excel TAE#E 5] 4 5

MongDB 4 72 9 7 Bt 44 , # Excel #30F 4 B8N
EPNIER i
b 55 A - AR K H 9T, RS K 4
H PADS S i 45 o @ #E Excel B4 1 530 U5 1
R % %% 55 6 B9 Mongodb #J Collections, % & 58
FERERLN . @DVE T 1Y Excel SCHF 4 LK TAE i
%o OiE Excel 514, 3445 Ko 19X N B S
FIRGIILHL . @K Excel,
ZNRAMER N
module. exports. writeXIsxPM = function( ) |
var date = new Date( ) ;
var now = new Date ( date. getFullYear( ) , date.
getMonth () ,date. getDate( ) ) ;
pump
. mixin ( MongodbMixin (' mongodb: //
username ; password @ serverip/bjfuweather’) ) //
. useCollection ( 'dailypms”)
. from ( pump. find ( { create _at: | $ gte:
now | | )) // 485 B4 IR
. mixin ( ExcelWriterMixin ( ) ) // 73 A Excel
EPN S5
createWorkbook (. /resources/tmp/
temppm’ + now. getFullYear( ) + (now. getMonth () +
1) +now. getDate () + . xIsx") /& & B & L4 A4
. createWorksheet ('AQL") /&% & T/E

! ’

. writeHeaders ([ ' rank’, ' city’,’ aqi’,’ ranktype’,

primarypollution’, " pm25’," pm10’," co’, " no2’," 03',’
03_8h',’s02’,'time’']) // 4§ Excel &k
. process ( function ( AQT) |
return pump. writeRow ([ AQI. rank,
AQI.  city, AQIL  aqi, AQI. ranktype, AQI
primarypollution, AQL. pm25, AQI. pml0, AQI. co,
AQI. no2 ,AQI. 03 ,AQI. 03_8h,AQI. so2, AQI. create_

at. toString( ) 1) ;
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L)/ BOE Excel AL

. logErrorsToConsole ()

.run( )

. then (function( ) | // &5 R 2 ok

console. log (" Done writing contacts to

file" ) ;

)
s

3 TR

3.1 MARBFIP R A

N TR H SRR KR R AR fE B R
ik, RGN T % IR REY AR FIEOR TH A%
PRENE , LATE 24 A B A TSR B 1 2R SR A
FERPE A A% EE T BB A G T R e, K
BB R RE RO A RE I A2 WO ke R A
FORELL PR A BRI R A T B N F00 K19 K
B TR )BT B g K s SR R
RARRBIEH R IR E T SR T g W1
HAAHFE G AR AT AR R S, A 7 i
No FARHEARLDARER RN T E RS HEIL, K
R FRBE M PR 1 k9K HE B RT RE , MATIT RS K I R AT T
SEAL B A K KA AN Bt R B B B fii kR
BRI TR 2R . BRI S AR RN

Fp = ZX/Wi (1)
i=

Kop P MR A S
X — Ktk
W KR TR, % S

7 bR AR AR I 4 2

Fig.7 Forest fire danger rating chart of Beijing

3.2 Hprrl A

3.2.1 Bl AR

Bl T AR AR T PM2.S A —E B HIEPE . MR
PM2. 5 W J5E 52 MRS 25 #0 AR T Y B2 W, 7 4
SERSMET AR PM2.5 W & T ARG ik i
XX b e T e ) B G RURK AR T R v L R AT

x5 HRMABEFNE

Tab.5 Forest fire danger index weights

H#5)2 W2 A Ekan A
R W 4k 0.1208
i 0.0356
SHEHWT 0.3909 @B 0. 056 4
W] 0.1552
8] 0.0288
TP A 0.067 3
d 0.0295
MgHEF  0.1470 Hi
LN 0.0327
TR 2 )
B P 0.0175
K 0.0231
WIEEF  0.1181 0.058 3
It 17 0.0367
iH 0.0372
JE R 0.1053
NHMHETF  0.3440
W H 0.1489

JishZ ks 0.0526

Ak I APL 5 B BE & BR B (9 3 0L 8 B i AR
FRNEAR SR 52 B AR 1) 38, {HLJmy 300 X 3 o 5 XL ke
ETOE AL 8 D o o | A | 7 o
PM2. 5 5 53088 1 (52 Il TR XU )
FRH O, XTI 55 5 R ORI A 3 e Y
R
3.2.2 BEAE BRI

BT P 2 2 kR A 8 K S T A E
WS T 2 ey o 3R 5% 2 D) 5 i E 5 MU B e
W R IR B o T K A G B T
LA 3o € s B AR, ) S5 1 ST A i, e AT
DAMC I FI W B i S SE Y S A e SRR . SEBL T %
T 15 58 B, B RE M) P 0 A TR R A 5 1 T . X
R A — B IR ] 1A 8 93 AT o 4 TN, Ay 8 14 B o]
I3 il 2 By o) ke S 4R 1M S

4 ZEFRiIF

JEH T —FEE T MEAN Stack 19T 5 I€ L 2
fH ARG, R MEAN Stack 2tk AR, ¥y F il i
2, ST Web i FH AR P, o 48 48 M2 0 A 8K
ol g i T A RO AR e J7 %6 o BLAESE PRI H N
F AR R A B MOl 5 A e = BHE AL T R Y
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