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K 5K B, srce/main/#k Fl src/main/resources/¥x {5 N YRG5 %
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VR, Docker #HKH] Dockerfile & docker—compose. yml NI T2 28ik 8
., ik VS Code MR K SWAIIRE, FF AR 7T LALE [E]— 3R 5 b 58 sl ALY
5. WA S5EE, I RRESN. E5H S TIE.

=. BHFBERS

3. 1 AT dr

1. WiH HAr 51 H

AH BERESe “uhb5 + HI” (IR FEEE, mE—ANE8EaEh. %
i AR SR T — RN A N6 . RG] SEEL R G E R
B, HEERS. FEg0T ERRER, PN E HBase SE£HPIRSHEWR, LI “4
PE— Hr—r] W PR . T H Yo R Web Bi¥m (Thymeleaf + Chart. js) .
Ja ¥ Ak 4 (Spring Boot) . HBase %% F' Ui T & M AERE48 b K45, JRdd
Docker/docker—compose SLILE AT E 5324F -
2. ZIRSHE/RE

AAKIEHIEET RowKey Wit, KH “stationld + HEARIZR/JEH" )
HAE VMR HAITERE . R AT KIARAE Docker W2+ B 3@, 24 H 3 fd HEF
MG IR T EEVE . RSB B I U5 I B D K, R niEit o
Bt (AL R A s . R/HLARED SREETFHEREAT R, M
TP e 0 2 B R RS A P = A 5
3. BORWATHE

BARZEMEF R HF2%E: Spring Boot 2.7 5 Thymeleaf #5&SEHE%KL
PR 55 28 B i 4 ; HBase 2. 1.2 B/ ims ¥ miil 'S N5 4 [|) ¥E [ 2]
Chart. js R E A MWALTE R Docker FRALF] E I ZE AL . HETHRA L
UEAT R PEFT R, B asiEY, MBEITIaE . Ak ] 5 S se 4L
(Wb R A A ST X RS o« AR REEZE . B EHE, RiX
PE R P SRR
4. M AAT S ME

RGN “—uli BRI NS A, B IRIGEE . REER. F
A SERBRRES —ER, B3 FEH A BESEERA . g s HE
FOAD 28 i S B2 T+ E B nT PR, AT 3R AR BlTE S B o Ia 4 N Gt mTd i AR A A R
DU E AL BRSNS 71T SUIRES, TR PR SREmR B . BV 55 B AR B AT
fire, H&RIFMvEILSHE /)
5. &Hr AT

H FER AR AR, FFREAR. o 222, HIA A 5ER
AR, A% . AR S PRI RO S IR S5 A BAS, RG] B A
YR . B S e S DhRe Y R A R R, R T RESE S
TAF . SRS, AT BN, By RiEHHT, 2 LAEER
LSRN ES 5
6. B4 5FEIE TR T

it Docker Compose SEIIAE#ZmHESEFAN, RG] L4 KAFIHOREF
Ay ¢ ¥ . HBase/HDFS/ZooKeeper Wity 7X24 /MNHEEIRSS, SCRrKHE
1To HWIMLEP L FEREEL W45 . Region AT, 6C LS H E#HEZE. KRG
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H /cluster Bt HAA&HMEREIRIERE ), I[P & Prometheus/Grafana 5Z
PUSE AT ORI b 5, AR B R R e AT 5 AT R 11 4E L
7. BAEHEMAATE

METEE EEA T A M EBIE R 5, R BUBRUR 5 A g R A, HAE
5B 7. KRG MIE <2y RAa3E, wiEPHE N RBAC BURER]. &
TFHE. REviml, SOERU& Rm RS, AE S%HINSE ., afhke s
KRS AT 5, B 1A A2 P2 A R AR A vt 1 e

3.2 RGHITIREE R R

RGN DIRe M 7 R DA Se BT I % O, B AR SRS T R, 0
NG — A BN S . i ThRe BRIk HES N “ RIS BB IH
GREHE — B E AL B S FE — 2 O — Yo SO — R AR S - R
ARl — T S AT AL, T AT, g — AR AR, ERAEAN
W& SR T RFrfn JRfa e . FIRIEMT . B JCINR. TUHnE)E, R
Redcl T N A R g 5 S BVE S, SR A TR AT BLA S AZ OB,
SN I SRS

R BE NS REGRRHY, RGeS < RnEdE—HRE—%M4E
W—a & PO FRIGEHRE T (/data) RSCRHZSE S5 5 H %
AT Z, LA T e B R g B BN G VAR IR BIHES HIFR, Fids s wt
TR REmIET AR . HREAW (/daily) Rtz a s HRE RS
JG IO Fabr, RIS F TREHIE 8, wEMNREF Sa ANuRN . K4hE
W (/query) HTHSPERZLE, FXEHEESEGEATRIN 32K, YO R AR 1T

(/range) ZERHAG ST Sk HE, kB H A FHESI R R AG SR, SCFF
L H R SRS Cyyyy-W-dd 55D , TEFR A R B AN S H KRG R,
e LAl ie(E 2ol S B IE.

Gt 5] AL 0 W RS B A AT AZ O . SEFEVE AT (/annual ) 7R 1E4E T
R GRS 8 (WFESR . WAES , SFEAREPE N TILS 8RR —
B}, TEMBIURFRRE EMIETE R, FHRBHEE T (/trend) HiT
Chart. js 242 & IF R 2040 B RAE ST, BORFED SEdE S ——X 8, B
5REER IR 28 SHIIRES MIee IEHE SRR E . TS a] MAL 5T
(/forecast) 7EXRTMBA] RO 5 AL E BRI SC S, TRl Uil V8 4L
SEEE, N JE SR N FLIAR Y R R A

FEAERERDWI 71, /cluster VL[ MAZISERT E7x HBase EHEIZCME R
bR, BFEMAME S Master 58407555, RegionServer iG55 14X, Region
S DT TR SCRERIET, AR i I CARE 7 2B R SRR SR Bl
FiRben, MAEEE b SBHE N RGE T IE EZ ORI, R+
Wr. A H &

FEREIL DI RE FIAE A 2R . RGN (B s HEL R 33
I A e AR, X IEEE . BRI EUSE R BB RERE R, S I
HTTP 500 #51%. £ 004 EAREER/AEMAD, F 21000 BR G SR, 4R
FrA GO E Bk 00, HA R A ThRe s . BoE 2 b, A 2015 B b0 X,
hbase-site. xml, J}f85 HBase/ZooKeeper ERFE N IEIH; 7578 MLk HiEM: 2
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Sl sE, RA /cluster UUH AT IEH RS T8 br HAE Sl 82 0k 0] 45 100
ARSI MATIRETCE

3.3 RGIFTIRER RO

FEAEDIREME TR R TT 1, RS R A] H 15 n] SE A @ O e 1817 2Rl 29 R .
BRI N, BRSS o] S A SR FRAE 99% DL b, BRIRAEFFEEUi i 52 RER T
TCIIREME S0 o R BEA R H S KGN, R D20 SR I 25 d B A T3
Ji TR K B AR S5 RAS o Bt 2 1 SR S2 B = n SE M, HBase JHDFS 5 ZooKeeper
A H SRR AMNE, PIREREEL. BREESE R IR
[0 S0 5 N B B RASI ARS, R4t 7 i R SR R el R RN, RIES A
H—R NG, ERBEIEG RS EEANEREL.

FER Y RS REEMRIITH, RAZEN T H & RARKK-9 B/t /). HBase
EERENIRERESE Region MK HBHSLIBE Y25, 1R H RSS2 N LGRS AL
NI, SRVFHRE 2 A S LARIGT I R A AR AT E 75 ZE I B N g2 47 /= 55 H
SUEREENLE], DA RE S — e . BRI SRRE I, R G R A& TR E )
A RS ERE T, A5 TTL (NRUEHD) « AR EFESEUETIR S, DUFE
TEEE B3 R G T) RE 4E R A W) BRI AE A A 1R~ F 17

FERT A4 1 5 nT A PR T7 10, RS vt s s AT RS 5 i) B2 W 1 AT e
o HEARRNRASZ—MHETI (41 SLF4)) , JCERE REEM Tl R PATHE
B 5 R iR, HAERRNSE ENZ N E H B0 EE, brik HE 57
fift S 6] IS BIERLL /cluster THIVIZG, CREEZR HBase HIMRA. 15 RUR
SE5EMEER, JFEEn 4% N\ Prometheus/Grafana, SZHgi— W5 H3hh
e, X WL, U0 HBase JGiEiEFE. ZooKeeper S B H HAKE A Af T 20,
R4t N REAE S E H B R A B R e AL R R SHERAE R, IR SIs4EN S nT
TES B R N 58 B IR LR A 5 Wk R BAE - BAKTT 5 % R G AE T Re 1 J2 TH B SR« m]
FreligdT. mi R, ATHCHIKE” 1 TR, NIE g4 = g0 & 2 e
T REE AR
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. R&G¥ir
4.1 BEEMBTT

AL ‘

HTTP 8080

Web/ZE

Spring Boot Web

|

Controller / Service /

Thymeleaf

[
;az}aﬁ\

Thymeleaf#&iR + Chart.js HBase Admin API

HBase£E3¥ {

HBase Client API HBase Master

~ /

RegionServer #1 RegionServer #2

[

\' —

ZooKeeper

w EERRPURAL. HPaEdx s (U BLOHTTP 8080 i 111 i)
Spring Boot Web Ji% (SB) . Spring Boot {FR/EMHEUAEA, i FHECH
Ko R EIF NS ZE. /£ Web Z WEE, Spring Boot I 2%
(Controller) 5k%S (Service) Bl MVC ZEMy2HZ, FIFH Thymeleaf A
WRG1EE M Chart. js i e AF B 24 1 DL T 5 nT ARG 25 5, i [l 4 FH P ) e 2%
TEGL.

i 2 R RS RIBAE VT %O . WC 2 i %5 B A fF i@ HBase
Client API 5 HBase SEHFM(E, DAPAT Hdl Al R& 550 4E: [AI @ HBase
Admin API SEENEERLIZATIERS (U0 RegionServer JRZS. Region #i=E. P
B, HTRESER.

HBase FEAFNAIELE —> Master Fisi 5% RegionServer(RSI1.RS2).
Master #Ti IR ERE Region 7ML, RegionServer 77 SLhndidliiLs
{715 Master 5 RegionServer ZM{RRFHAIER, SCHUAMR I 5 62004
(i

RIRJE R RGHI VMR S5MEIER1if. HBase HJIZ TiKAST ZooKeeper (ZK)
AT SRR 5 k28, iR Master =AIHS RegionServer JRZS[FH . [F]
W, BT BE S o IR R A UK S HDFS (A RSCE RS . H Master 5%

RegionServer JL:[FEHEE.,
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FiZ4TH, HBase Client 5%% RegionServer HFER H.LASEMEIEILE,
HBase Admin 5 Master #1EDIZREVEERLIRE; Master. RegionServer 4K
ZooKeeper #HAT OB SVEME T, J@id HDFS 4i—1afsddh ot s WAL H &,

4.2 Mg SHM RIS

Docker &=/l macOS

hbase_network
172.20.0.0/16
ZooKeeper 2§

zK1 172.20.0.3:2181 zK2 172.20.0.2:2181 zK3 172.20.0.4:2181

eSS S

Spring Boot Web [ZF8

hbase-web 172.20.0.7
Tomcat:8080

HBase- & 8¢ \ L
hbase 172.20.0.5

Master:16000
WebUI:16010
RS#1:16020/16030

~N ] =

hbase-rs2 172.20.0.6
RS#2:16020/16030

XKL E R T RGAE Docker Z#AbLIAEE T 2% 544 Fh 454,
UL T B MRS AE R B TR o0 A 5 20 I8 AE R R DL RGBT 185 AR T R o N = 2
15 ENLIAEE . EWINZE (hbase network) Fl BEsHIRSSE, HrpdapA4H4t
HB LA ST 25 A 12 4T IR [F] — R 4Pl By b 3 .

w4MZEA& Docker 15 FEHL (mac0S) , HHNHEIHEH T —1~ 4~ hbase_network
(R XX AFEI S, EBEA 172.20.0.0/16. FTE 2 8% (ZooKeeper. HBase. Web
NAD BN ZMSE, WIFEZHE DA F— RN, SLElES A4 HiEEE
M G 7 % 2 A0 9 it 1 o

TEMIZS NER, B Jes2 ZooKeeper SERE, HH —=/N17 B4l fk: zk1 (172.20.0.3) .
zk2 (172.20.0.2)« zk3 (172.20.0.4), ¥ 2181 ¥ . =AY SR A0



ARG, 1157 E # HBase EREMIICEIE M Master &% RegionServer
&SR, RBEANERN “HES OB .

HKHE S HBase ERE . Hib, master 4% (172.20. 0. 5) [AH}iz4T HBase
Master R4S 5 RegionServer #1, Master HJE PN 16000, Web HHEF
18 17 £ 16010, RegionServer #1{E ¥m A 16020/16030 . 5 — 4
RegionServer rs2 MIZIZTAE 172.20.0.6, i ORE 3 HTFHESH 5
1T . Master 5P RegionServer it ZooKeeper HERERFFOBEEIRE
25, [RINALZ)R)Z M) HDFS $dfififg GEE LG IR HE) . Master i
TEMICEPES Region 4HC, RegionServer WIJAbHSEFRAEHE 13251 K

FEMNH)Z, Spring Boot Web MW (hbase—web) {7 T&#% 172.20.0.7,
ffH Tomcat MHiMr 8080 M. XM A& RGN A AN, @i HBase Client
APT HEMZH: AP Web T AEEIEAE RN, NP i B %
RegionServer ({1 master X431 RS#1 B rs2 &Fes) KIEFHEIENR; A1
SR KEFORESEE B EAE, WA H Admin API 5 Master W AMHE. MHS
#5 HBase £EHF. ZooKeeper ZEHFIITER—MIZr, JoFRAUS M m 1Bk B AT 58
Ji A FR U7 1] o

4. 3 REMMIE R

‘ WEATHER_DATA ‘

STRING

PK

rowkey stationld#date#hour

contains contains

MEASUREMENTS_CF

DOUBLE | precipitation

DOUBLE | pressure_station

DOUBLE | pressure_sea_level

DOUBLE | sunshine

DOUBLE | temp_bulbo_seco

DOUBLE | temp_bulbo_umido

DOUBLE | max_temp

INFO_CF

DOUBLE | min_temp
STRING | station_id

DOUBLE | humidity

STRING wind_direction

DOUBLE | wind_speed

DOUBLE | cloudiness

DOUBLE | evaporation

DOUBLE | mean_temp

DOUBLE | mean_humidity

DOUBLE | mean_wind_speed
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X5k ER EHiR T RSTE HBase "AFMARSEIE IR FI TG LT, &
LT R o A A A AFAERE R, 4% 3K WEATHER DATA, ‘& LL rowkey 1N
FH#E, HE T stationld#tdatetthour, PRUE T EHE 1 ME— P 42 0k 55 A B 1] 9 6]
ARG ) o IR PR LS T gl pS A (R BT VS B A BB A, R A
B P B FE LR

R LT WANFIZ: INFO_CF Al MEASUREMENTS CF, INFO CF F:EfEfk K
RS S, W station_id, JEH AP 5 2] /)N; MEASUREMENTS _CF %1
RN A BRI GMNIE, OFERKE. SE LR « HRERE%
TIRERIRE . e/ BARIRE . B NI XIE, m&. BAKELSPIE CF
PRRPE . SPRRRE . SPIRGE ) 2. K UIE TR ST S AR S, A
FIT HBase HIFIAAFERAE, $& RS FIR HITEGE .

AR/ B GE F I A B R  T R R R TG 1 : B BT S R FR AR,
R FETE MEASUREMENTS_CF wh3gm#|RIm], ok M; AN, 3% RowKey HI
FIT 28 B R 147 T AR R R iy s B R B /NS I 1 g SR 3%, SRR SR AR A
mifl. HEAS. FEGI AR DI EZ R0 B BRI THE M T
HBase MI%IAAF6IZ 4, HEE HRCRAEIE T R .

4.4 jeinAHR R BT

WeatherController

+data()

+daily()

+query()

+range(stationld, start, end)
+annual()

+trend(stationld)

+cluster()

N

Y

«thymeleaf»
WeatherService Templates
home. html
+findRaw(...) range.html
+findDailyAggregatedByDateRange(stationld, start, end) annual.html
+aggregateAnnualByStation(stationld) trend.html
+parseFlexibleDate(...) cluster.html
+getClusterStatus() : : ClusterStatusinfo forecast.html
/ \\\
1 ClusterStatusinfo
+clusterld
«library» «library» +hbaseVersion
HBaseClientAPI HBaseAdminAPI +liveServers
+deadServers
Scan/ResultScanner ClusterMetrics +regionCount

+averageload
+master
+backupMasters

i FJZH] WeatherController J& RSN LEiil4s, T 5T IR B Rl v GX
WEAS B LD [ HTTP iR, L0 kBN SEHZ. ERIMt T — K507
oy
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* data(). daily(Q. query(). range() HTJHEIHEI SR EEH;
* annual ). trend() XfNAERESGHSEA AL,
*  cluster ) HTHERERE.

IX LT RN N EARI) Web BSHH (40 /data. /range. /trend %§) , HZJH
AR Thymeleaf TUIH BGIR [ £ HE A

EHERIAZ O R WeatherService, 1Z2R/KHH FEAN @48 5851
AR DT B T #5 TORBE T 1

« findRaw() 37 M HBase FREUFLAICRE;

* findDailyAggregatedByDateRange () 7EF8 & uli s H HWIVE H N AT R
A

e aggregateAnnualByStation() 1HHEFEEIER;

+ parseFlexibleDate () AbEEZFhH B b A

+ getClusterStatus() W) & 3 7 £ B AR S 89 5 W& 5, & [
ClusterStatusInfo Xf%.

X RSy E 151, Controller ANELEZVT MR FEEI/ME RS, T dimid
Service S#— M SERRZHIE, CRiE AR ST 489 % .

EHHE VI A )2, WeatherService 5 HBase R4ACH, FEBNWEE
.

e HBaseClientAPI (f#if] Scan 5 ResultScanner) AbFHEHE 3545
R, EHTEOSREGZHE;

e HBaseAdminAPT (FF ClusterMetrics) WA TizENEEREFTE R, W
Region #im. fAIE 11 Al TEIIAIRESE .

KPR X ik RGEE B2 “Edmvsin) 7 A1 “CEEREUI 7 PSR RE S8k, B
RElR S TS5 A, thae REZ BRI .

LIRS EE B ClusterStatusInfo ZEARK#EL, 1ENEHE &5 WA 5 25
HBase Admin ZREXAI4E#r{EE . HFB BT clusterld. hbaseVersion.
liveServers . deadServers . regionCount . averagelLoad . master 5
backupMasters 2%, fLE—ANKE &5 HBase £EMEMIEEIAMERRS . %0 52
BRBIEERE, FFRELERIN /cluster JTH AT AL 230

AU SRS 70 B Templates HAFR/R, E & Thymeleaf WIFAMRES, F
home. html . range.html . annual.html . trend.html . cluster.html .
forecast. html &30, $2 628 MR IEAS R 75 K B AR e BAH RIBTAR B TR 4y, H
) Chart. js  EIER-S5E0E R B0 e i 2R Bl B R 50 s, SeBT Js
rEl
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4.5 RGBT

RBPNEE

l

E3 LT
L (REIMREAD) e—— .

. - ~_ —
_— _— _— ~ . ~—— — —
— -~ I N ~
REfERE 1
MR i ENHRE

[RIGHIE BRa FIFEN BEEY FELS FPRTM FNEIRA ERERTS BREH

/data /daily /query /range /annual /trend Iforecas t Jcluster

T WeatherController F———
PP

l

WeatherService
BELHESRE

- D

BETE l

HBase Client HBase Admin
RegionServer ClusterMetrics

B ZE A2 PR, B E TSN RE &R . SRR
REFE, RGN, AP T BREERGEIE. HRE8HE. %
R, YEREEW . FEILA . FRARES . TS Tk, LRSS/ E
AT,

TEDIREARIL R , RGUKG & FRBRAE /3 N A W4 7o N 3 B 503 2 1 2R Th e
BFERIGEEE . HRE . FOEANaE SR AN FEZELR T TR
WK IhRE, AFEFEEILE . BB TN AT . SEFEIRES, DL S M
FIT A hREBLER 11 R R —I N G it #5188 WeatherController, £ 57 #% H 4 & AN
SHRE, WERERAGE. BAEIEWH, FB LS AHELEBS RS E
WeatherService.

k55 JZ WeatherService ot BARKIE MM RETHE LR PR
B, B3 TXF HBase Client A1 Admin APT fUVHfH. #id Client API 5
RegionServer HATEHEEMAME S, #id Adnin API SREUEREIRSER. &
2, IRSSJEIR A )45 B i SR PR (45 Al DU EVE By, 4545 Thymeleaf ARARAN
Chart. js, SEIEAE AT 5HRkERIR.

Fiv o MeSSThReARER LI

5. 1 HEMHAI B 3 K Th REAR Bk

5.1.1 ZhEESEH

o BB ELEE
o #:users(RowKey=H)J"44), #l|jik u:password hash.role.created at
o MMM BCrypt HmMGA (Hth) , HAF hash, N
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o ZiEHRI
o BFMINGIHREEIH S BTN Session (4 SESSION USER)
o SR ZIRME (W1 /cluster. /annual. /trend. /range
&), KREFEFE /login
o JEM/EFRI
o HPAME—. ELKE (=8) 5E&E (/0T8T
o BFRRMORFIG—HRIER, ANBEEEAEEK
o Ak RIBIRELFR /8 UERS . Session it HAKY [E]
o JNINARUE CHUHEIGUD
o VEM: FI%IEL, hash AFERLY)
o Bx: WMINE Session FBEFEE I, KRIMUGR[EIFER
o iBH: Session K& ZMRIEEN /login

5. 1. 2 RS
(1) UserService: JEMEINUE

public class UserService |
private final HBaseUserRepository repo:

private final org. springframework. security. crypto. berypt. BCryptPasswordEncoder encoder
new org. springframework. security. crypto. berypt. BCryptPasswordEncoder () ;
public UserService (HBaseUserRepository repo) { this.repo = repo; }

public boolean register (String username, String rawPwd) throws IO0Exception f{
if (username == null || username.isBlank() || rawPwd == null || rawPwd. length() <
8) return false;
if (repo. findByUsername (username) != null) return false; // C\{AfE
String hash = encoder. encode (rawPwd) ;
User u = new User (username, hash, “USER”);
repo. save (u) ;

return true;

public User authenticate(String username, String rawPwd) throws IOException {

User u = repo. findByUsername (username) ;
if (u == null) return null;

return encoder. matches (rawPwd, u.getPasswordHash()) ? u : null;

(2) HBaseUserRepository: #/MNLE
public class HBaseUserRepository |

21



private final org. apache. hadoop. conf. Configuration hconf:

private static final byte[] CF = org. apache. hadoop. hbase. util. Bytes. toBytes ("u”) ;

public HBaseUserRepository (org. apache. hadoop. conf. Configuration hconf) { this.hconf =
hconf; |
public User findByUsername (String username) throws I0OException {
try (var conn =
org. apache. hadoop. hbase. client. ConnectionFactory. createConnection (hconf) ;

var table = conn. getTable (org. apache. hadoop. hbase. TableName. valueOf (“users”)))

var get = new
org. apache. hadoop. hbase. client. Get (org. apache. hadoop. hbase. util. Bytes. toBytes (username)) ;
var r = table. get(get) ;
if (r == null || r.isEmpty()) return null;
String hash = org. apache. hadoop. hbase. util. Bytes. toString (r. getValue (CF,
b ("password hash”))) ;
String role = org. apache. hadoop. hbase. util. Bytes. toString (r. getValue (CF,
b(“role”)));

return new User (username, hash, role == null ? “USER” : role);

public void save(User u) throws IOException {
try (var conn =
org. apache. hadoop. hbase. client. ConnectionFactory. createConnection (hconf) ;

var table = conn. getTable (org. apache. hadoop. hbase. TableName. valueOf (“users”)))

var put = new org. apache. hadoop. hbase. client. Put (b (u. getUsername ()))
.addColumn (CF, b(“password hash”), b(u. getPasswordHash()))
.addColumn (CF, b(“role”), b(u.getRole()))
.addColumn (CF, b(“created at”),
b (Long. toString (System. currentTimeMillis()))) ;
table. put (put) ;

private static byte[] b(String s) { return

org. apache. hadoop. hbase. util. Bytes. toBytes(s); }
}

(3) AuthController: VFfft/&x/iBH (&i%)

@Controller

public class AuthController f{
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private final UserService userService;

public AuthController (UserService userService) { this.userService = userService; |

@PostMapping (" /register”)
public String doRegister (€RequestParam String username, @RequestParam String password
Model m) throws IOException |
if (luserService. register (username, password)) f{
m. addAttribute (“error”, "MK H T BAFEBEERS AR AN ;
return “register”;

}

return “redirect:/login?registered”;

@PostMapping (“/login”)
public String doLogin(@RequestParam String username, @RequestParam String password,
javax. servlet. http. HttpSession session, Model m) throws
I0Exception {
User u = userService. authenticate (username, password) ;
if (u == null) {
m. addAttribute ("error”, “H P ZEEILEER) ;
return “login”;
}
session. setAttribute ("SESSION USER”, new SessionUser (u. getUsername (), u.getRole())):
/] BELE

return “redirect:/”:

@GetMapping (“/logout”)
public String logout (javax. servlet. http. HttpSession session) |
session. invalidate () ;

return “redirect:/login?logout”;

public static record SessionUser (String username, String role) { }

}
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5.1. 3BT REE
T

C @ localhost:8080/home ¥ 3

REBERT

MRS ERFEBIE ERGEEMIE R

EEE MR FERSICE FIRTMH SRt

FEM P root:

B { itk

wjx110304@gmail.com

P root JEM )

EMATH, WER

BREW

BRED
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Hox EEMEIH P root:

FERCE S (A EAETR)

WERT HERRENE ERLEENE

Bl b -auld FERSLR FREL

R ek B R IE ML -

ok L o

47 HBase X

ZEREEHFE

BREW
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5.2 EERFNS IR

5.2.1 ZhEESEH
o BuERIA

. JE

offiFH HBase Admin API (ConnectionFactory + Admin) 3k HX
ClusterMetrics.

NAESNE=3)'S)

oHBase JiliAL5 Clusterld

oMaster 5 Backup Masters

o FEE T AL (live) « BT AL (dead) 5HLTTH4

o Region M#(. 4%k (fallback: regionCount/liveServers)
o B> RegionServer WIZMS5HA Region %

o BB

o fRfEfE

o Controller — i Service HY ClusterStatusinfo — X%
Thymeleaf fE7~

o try-with-resources I%[i%E %
o RN REAEA IR A N T B R 7, R YR
o AT IR IR AT N fR] S g A7 (4 5710 % TTL)

5. 2. 2 REARY

(1) DTO:

ClusterStatusInfo

public class ClusterStatusInfo |

private
private
private
private
private
private
private
private
private

private

String clusterld;

String hbaseVersion;

String master;

java.util.List<String> backupMasters = new java.util.ArrayList<>();
Integer liveServers;

Integer deadServers;

java.util.List<{String> deadServerNames = new java.util.ArrayList<{();
Integer regionCount;

Double averageload;

java.util.List<ServerStat> servers = new java.util.ArrayList<{();

public static class ServerStat |

public final String name:

public final int regions;
public ServerStat (String name, int regions) { this.name = name; this.regions =
regions; |

}

// getter/setter Mg

}
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(2) Service: getClusterStatus (GRHUFEHR)
@Service
public class WeatherService {
private final org. apache. hadoop. conf. Configuration configuration;
public WeatherService (org. apache. hadoop. conf. Configuration conf) { this.configuration =

conf; }

public ClusterStatusInfo getClusterStatus() throws IOException {
var info = new ClusterStatusInfo() ;
try (var conn =
org. apache. hadoop. hbase. client. ConnectionFactory. createConnection (configuration) ;
var admin = conn. getAdmin()) {
var m = admin. getClusterMetrics () ;

if (m == null) return info;

info. setClusterId(m. getClusterId()) ;

info. setHbaseVersion (m. getHBaseVersion()) ;

var live = m. getLiveServerMetrics() ;

info. setLiveServers(live == null ? 0 : live.size());

if (live != null) {

for (var e : live.entrySet()) {
String name = e.getKey() == null ? 77 : e. getKey(). getServerName () ;
int regions = 0;
try { regions = e.getValue(). getRegionMetrics().size(); | catch
(Throwable ignore) {}

info. getServers (). add (new ClusterStatusInfo. ServerStat (name, regions)) ;

var dead = m. getDeadServerNames () ;
info. setDeadServers (dead == null ? 0 : dead. size());
if (dead != null) {
var names = new java.util.ArrayList<String>();
for (var sn : dead) names.add(sn. getServerName()) ;

info. setDeadServerNames (names) ;
try { info. setRegionCount (m. getRegionCount()); | catch (Throwable ignore) {}
Double avg = null; try { avg = m. getAveragelLoad(); | catch (Throwable ignore)
if (avg == null & info. getRegionCount () != null && info. getLiveServers() !=

null && info. getLiveServers() > 0) {

avg = info. getRegionCount () * 1.0 / info. getLiveServers() ;
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}

info. setAverageLoad (avg) ;

try { info.setMaster (m. getMasterName () == null ? null
m. getMasterName (). getServerName ()) : } catch (Throwable ignore) {}
try {

var backs = m. getBackupMasterNames () ;

if (backs != null) {
var b = new java.util.ArrayList<{String>();
for (var sn : backs) b.add(sn.getServerName()) ;
info. setBackupMasters (b) ;

}

} catch (Throwable ignore) {}
j

return info;

}
(3) Controller: /cluster B&H (AZARAYFIH0 &)

public class WeatherController {
private final WeatherService weatherService;
public WeatherController (WeatherService weatherService) { this.weatherService =

weatherService; }

public String cluster (Model model) throws IOException {

model. addAttribute (“status”, weatherService. getClusterStatus()) ;

return “cluster”;

5.2. 3 BT REHE

[CHELE  BISRRS

22f01d71-0a0b-
4475-b32e-
f05db6ced766

a X hbase,16000,1762304254367

FEmRS

hbase,16020,1762304255404

hbase-rs2.hbase_network,16020,1762304244730

KEXBRSS 8%
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5.3 EEHWEHITHEE (B REBHEEEHALE)

5.3.1 ZhRESEI

o RAVFE
o WIWE AR A EEIE R (JRIGE R A H fE ) -
o AR S, WHIRSE
o %5 ZH] HBase Client F94Hi%#E (Scan + FIIERTERILIE) , f#MT
rowkey F%I{H .
o X1 “AFFHIE” , ENAFEREHBEFERS (OdHE + gt , 18
Ff&E4L DTO.
o HFFKFEH Model, Thymeleaf MiMRyEHZLUIM (41 index. html.
daily. html. range. html. annual.html Z%§) .

o JRIREHE (Raw)
o NH: /data.
o iR%s: &3 Scan, fEMNT rowkey (stationld#datefthour — k.
H#. B4, % info/measurements.
o BiM: index.html JE/RJFIAMMICTE (% limit FR#D .

o JHFEHIE (Processed)
o HEA: /daily BRGoH —HixH R AMIES; /range  CFFfRE
stationld + J&IEHI, W#HESE: /query LIHERAZERENELH
B4R, 8T @w.
o HEEICE: /annual. /trend UL stationld ANHETZ{AHH, #HFSit
MEWE. FWE. TR
o BifR: daily.html. range. html. annual.html. trend. html 433l
BRSO

5. 3. 2 RS
(D) #wH8: FHeEBEALD (/data)

public String index( int limit, Model
model) {

List<{Weather> items = new ArrayList<>();

String errorMessage = null;

try {

items = weatherService. findAll (1imit); // JiiG%dE

} catch (Exception e) {

errorMessage = “JoikiZEdLR] HBase £EHf: 7 + e. getMessage () ;
1
model. addAttribute (“weathers”, items) ;
model. addAttribute ("limit”, limit);
model. addAttribute (“errorMessage”, errorMessage) ;

return “index”;

}
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(2) =l HEE Gubis + HIPEE, /range)
@GetMapping (”/range”)
public String range(@RequestParam String stationld
@RequestParam String startDate
@RequestParam String endDate
@RequestParam(name = “1imit”, defaultValue = “100”) int limit
Model model) {
List{Weather> items = null;
String errorMessage = null;
try {
items = weatherService. findDailyAggregatedByDateRange (stationld, startDate, endDate
limit) ;
} catch (Exception e) {
errorMessage = “HIJEHE AW HH: 7 + e. getMessage () ;
}
model. addAttribute (“weathers”, items) ;
model. addAttribute (“errorMessage”, errorMessage) ;

return “range”;

}

(3) IR%E: HBEHEFR (HBase Scan)

public List<{Weather> findAll(int limit) throws IOException f{
List<{Weather> list = new ArrayList<{>();
try (Connection connection = ConnectionFactory. createConnection (configuration) ;

Table table = connection. getTable (TableName. valueOf ("weather data”))) {

Scan scan = new Scan() ;
scan. addFamily (CF_INFO) ;
scan. addFamily (CF_MEAS) ;

try (ResultScanner scanner = table. getScanner (scan)) f{
for (Result r : scanner) f{
Weather w = new Weather () ;
String rowKey = Bytes. toString (r. getRow()) ; // stationld#tdatetthour
String[] parts = rowKey. split ("#”);
if (parts. length >= 2) {
w. setStationId (parts[0]) ;
if (parts. length >= 3) |
String hour = parts[2]; // 0000 — 00:00

” ” i

+

w. setDate (parts[1] + + hour. substring (0, 2) +

hour. substring(2,4)) ;
| else |
w. setDate (parts[1]) ;
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}

// BRI/ BIR &

bytel[] v;

v = r. getValue (CF_INFO, Bytes. toBytes(“station name”)) ;

if (v != null) w. setStationName (new String (v, StandardCharsets.UTF 8))
v = r. getValue (CF_MEAS, Bytes. toBytes(“mean temp”)) ;

if (v != null) w. setAvgTemperature (parseDoubleSafe (Bytes. toString(v))) ;
/] HARFIRG

list. add(w) ;

if (limit > 0 & list.size() >= limit) break;

1
return list;

}

(D Rz HEE GUrgas + o4 + E6)
public List<Weather> findDailyAggregatedByDateRange (String stationld, String
startDate, String endDate, int limit) throws IOException {
java. time. LocalDate start = parseFlexibleDate (startDate) ;

java. time. LocalDate end = parseFlexibleDate (endDate) ;

Map<java. time. LocalDate, List<Weather>> dailyGroups = new LinkedHashMap<> () ;
try (Connection connection = ConnectionFactory. createConnection (configuration) ;

Table table = connection. getTable (TableName. valueOf ("weather data”))) {

Scan scan = new Scan() ;

scan. setRowPrefixFilter (Bytes. toBytes (stationld + “#7)); // J&H#: frédnrgt
stationld#

scan. addFamily (CF_INFO) ;

scan. addFamily (CF_MEAS) ;

try (ResultScanner scanner = table. getScanner (scan)) {
for (Result r : scanner) f{
String[] parts = Bytes. toString(r. getRow()). split ("#”);
String dateStr = (parts. length >= 2) ? parts[l] : null; // dd/MM/yyyy
java. time. LocalDate d = parseFlexibleDate (dateStr) :
if (d == null || d.isBefore(start) || d.isAfter(end)) continue;

Weather w = /% M r & Weather (H%) =*/;
dailyGroups. computelfAbsent (d, k —> new ArrayList<>()).add(w);

31



/7 HEF + BRI + A ARG RE
List<java. time. LocalDate> ordered = new ArrayList<> (dailyGroups. keySet()):
ordered. sort (java. time. LocalDate: : compareTo) ;
List<{Weather> result = new ArrayList<{>();
int count = 0;
java. time. format. DateTimeFormatter df =
java. time. format. DateTimeFormatter. ofPattern (“dd/MM/yyyy”) ;
for (java.time.LocalDate d : ordered) {
if (Iimit > 0 && count >= limit) break:
Weather agg = aggregateDailyData(df. format(d), dailyGroups.get(d)); // #%:{r: FHZ

B
*A

if (agg != null) { result.add(agg); count++; |
}
return result;

}

(5) k%5ZE: HEAGRZOEHEZHE
private Weather aggregateDailyData(String date, List<{Weather> records) |

if (records. isEmpty()) return null;

Weather aggregated = new Weather () ;

aggregated. setStationld (records. get (0). getStationId()) :
aggregated. setStationName (records. get (0). getStationName () ) :
aggregated. setDate (date) ; // IV H

Double maxTemp = null, minTemp = null, precipitation = null, avgTemp = null;

for (Weather r : records) {

if (r. getMaxTemperature() !'= null) maxTemp = r. getMaxTemperature () ;
if (r. getMinTemperature() !'= null) minTemp = r. getMinTemperature () ;
if (r.getPrecipitation() != null) precipitation = r.getPrecipitation():

if (r. getAvgTemperature() !'= null) avgTemp = r. getAvgTemperature () ;
1
aggregated. setMaxTemperature (maxTemp) ;
aggregated. setMinTemperature (minTemp) ;
aggregated. setPrecipitation (precipitation) ;
aggregated. setAvgTemperature (avgTemp) ;
return aggregated;

}
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5.3. 3 BITRRE
BE R IR EE TR -

@ S

=L ]

01/01/1961 00:00
01/01/1961 12:00
01/01/1961 18:00

01/01/1962 00:00

01/01/1962 12:00

01/01/1962 18:00

01/01/1972 00:00

01/01/1972 12:00

01/01/1972 18:00

01/01/1973 00:00

01/01/1973 12:00

01/01/1973 18:00

01/01/1974 00:00

01/01/1974 12:00

01/01/1974 18:00

AR A A R T Re

(o) BRAXRSBE

x {Base % weather_data (BR®)
=L}
01/01/1961
01/01/1962
01/01/1972
01/01/1973
01/01/1974
01/0111975

01/01/1976

01/011977

01/011978

01/01/1979

5.4 HRHIEIAE

5.4.1 P
o  ANHEHHER

oWeb ANII: /query B&HIEH date ZECGEIUE dd/ MM/ yyyy,
U1 01/01/1961) , ®[i% stationld. stationName.
ofE H| 28 . H H IR % 2  findDailyAggregated(stationld,
stationName, date, limit).
o Je M HBase FiJEIA L (findByFields) , #&HE (FE7)
IreH .
o Hl “HEARE” FH—RAFRNBIZHKiILFAER —FHICFK.
o Bitl: % weathers JEZF] query.html (BARTFERITIH) .
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o KHUMEEH (WIERALD
o#r MR B H  stationld H R A5 — K , f#
H findDailyAggregatedByDateRange (stationld, day, day,
1) FEREHE TR (ATHEERIZR + LocalDate JuEILUE) .

5. 4. 2 B
(1) #=hil#s: /query fEN “BLHEW” A0

@GetMapping (“/query”)
public String query(@RequestParam(required=false) String stationld,
@RequestParam(required=false) String stationName,
@RequestParam(required=false) String date
@RequestParam(name="1imit”, defaultValue="100") int limit
Model model) {
List{Weather> items = null;
String errorMessage = null;
boolean searched = false;
if ((stationld!=null &% !stationld.isEmpty()) |
(stationName!=null && !stationName.isEmpty()) ||
(date!=null & !date. isEmpty())) f{
searched = true;
try {
items = weatherService. findDailyAggregated(stationld, stationName, date, limit);
// BHEAEANN
} catch (Exception e) {
errorMessage = “FII K/EERE: 7 + e. getMessage () ;

}

model. addAttribute ("weathers”, items) ;

model. addAttribute (“searched”, searched) ;

model. addAttribute (“errorMessage”, errorMessage) ;

return “query”;

}

(2) IR E: BHEASERRE
public List<{Weather> findDailyAggregated(String stationld, String stationName, String

date, int limit) throws IOException {

// WO Z JR e s TR &
List<{Weather> rawData = findByFields(stationld, stationName, date, limit * 3);

// D) ¥ CHEES” 4r4H (GE 01/01/1961 12:00 — 01/01/1961)
Map<String, List<Weather>> dailyGroups = new LinkedHashMap<> () ;
for (Weather w : rawData) {
String dateOnly = extractDateOnly (w. getDate()) ;
dailyGroups. computelIfAbsent (dateOnly, k —> new ArrayList<>()).add(w);
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/7 2) XMEATRA “HEGRE” G %

List{Weather> aggregated = new ArrayList<{> () ;

int count = 0;

for (Map.Entry<{String, List<Weather>> e : dailyGroups.entrySet()) {
if (count >= limit) break;
Weather d = aggregateDailyData(e. getKey (), e.getValue()); // #&Jf
if (d != null) { aggregated.add(d); count++; }

}

return aggregated;

}

5.4. 3 BITRREE
B 83377 uh 5 2009 FE 1 H 1 HRAREE R

01/01/2009

=L0)

01/01/2009

HRSHIE

88 F B

01/01/2012

B8

01/01/2012

5.5 FRER[ILE

5.5.1 LB BB
o  ANHEHHER
oWeb AI: /annual?stationld=... (/trend WEHFE itk
N LR ER)
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o 1% il R : i o stationld G i
H  weatherService. aggregateAnnualByStation(stationld) .

o 55 Z:

o HATHERTZR stationld#t HHiiZuh fiAidX (HBase Scan +
PrefixFilter) .

o M rowkey HJHIAF I (SCRE dd/MM/yyyy. yyyy-MM-dd) .
o M R IN: FREWE (sum) i (max of max_temp) . 4F
BAKER (min of min temp) . PR (mean temp HIIMEH) . HARL
oS E (| A ED

ot List<AnnualStat> F¥FHTFF-

o Bi#: annual.html JEYLEHE; trend. html VA NEEH. 72y
AT ZE .

Hadasy (a2

o ¥ \: stationld (WAIE) .
o ¥t : List<AnnualStat> (FEt: year. totalPrecipitation.
maxTemperature. minTemperature. avgTemperature. recordCount)

o MeHh: IR BHEFEILE AT TAT; 8 I feon A iR A5 S AP 2E L

PEREZL

o FIFATHERTZR R A — A ub i, Wh4eRA.
o g B8 KI5 & Coprocessor/Spark F¥ESTH; METSEIIE S
SN R

5. 5. 2 B
(1) $&#lgs: FEIICBANN (Jannual)

public String annual ( String stationId

Model model) {

String errorMessage = null;

boolean searched = false;

List<{AnnualStat> stats = null:

if (stationId != null &% !stationId.isEmpty()) {

searched = true;

try {

}

model.
model.
model.

mode].

stats = weatherService. aggregateAnnualByStation (stationld); // /&y M
catch (Exception e) {
errorMessage = "I 7 + e. getMessage () ;

addAttribute (“searched”, searched) ;

addAttribute (“errorMessage”, errorMessage) ;

G
G
addAttribute (“stationld”, stationld);
addAttribute (“stats”, stats);

return “annual”;

}
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(2) 552 HERGIIZLEE

public List<AnnualStat> aggregateAnnualByStation(String stationld) throws IOException

Map<Integer, AnnualStat.Accumulator> acc = new HashMap<> () ;
try (Connection connection = ConnectionFactory. createConnection (configuration) ;

Table table = connection. getTable (TableName. valueOf ("weather data”))) {

Scan scan = new Scan() ;
scan. setFilter (new PrefixFilter (Bytes. toBytes (stationId + “#7)));: // 4. Wi S Hi4
scan. addFamily (CF_MEAS) ;

try (ResultScanner scanner = table. getScanner (scan)) f{
for (Result r : scanner) f{

String rowKey = Bytes. toString(r. getRow()); // stationld#datetthour

String[] keyParts = rowKey. split("#”);

if (keyParts. length < 2) continue;

Integer year = extractYear (keyParts[1]); // MH BT EAE Ay

if (year == null) continue;

AnnualStat. Accumulator a = acc. computelfAbsent (year, k —> new

AnnualStat. Accumulator ()) ;

// EEONEAE JEZEA G

bytel[] v;

v = r. getValue (CF_MEAS, Bytes. toBytes(“precipitation”));

Double p = v != null ? parseDoubleSafe (Bytes. toString(v)) : null;

v = 1. getValue (CF_MEAS, Bytes. toBytes(“max temp”)) ;

Double tmax = v != null ? parseDoubleSafe (Bytes. toString(v)) : null;
v = r. getValue (CF_MEAS, Bytes. toBytes(“min temp”)) :

Double tmin = v != null ? parseDoubleSafe (Bytes. toString(v)) : null;
v = r. getValue (CF_MEAS, Bytes. toBytes(“mean temp”)) ;

Double tavg = v != null ? parseDoubleSafe (Bytes. toString(v)) : null;

if (p != null) { a.sumPrecipitation += p; a.precipitationDays++; |

if (tmax != null) { a. maxTemperature = (a.maxTempDays == 0) ? tmax :
Math. max (a. maxTemperature, tmax); a.maxTempDays++; }

if (tmin !'= null) { a.minTemperature = (a.minTempDays == 0) ? tmin :
Math. min (a. minTemperature, tmin); a.minTempDays++; }

if (tavg != null) { a.sumMeanTemp += tavg; a.meanTempDays++: |
if (p != null || tmax != null || tmin != null tavg != null)

a. totalDays++;

}
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// BJN#s => AnnualStat, FHIZERHEF
List<AnnualStat> result = new ArrayList<>();
for (Map.Entry<Integer, AnnualStat.Accumulator> e : acc.entrySet()) {
Integer year = e.getKey();
AnnualStat. Accumulator a = e. getValue() ;
AnnualStat stat = new AnnualStat () ;
stat. setYear (year) ;
stat. setTotalPrecipitation(a. precipitationDays > 0 ? a.sumPrecipitation : null);
stat. setMaxTemperature (a. maxTempDays > 0 ? a.maxTemperature : null);
stat. setMinTemperature (a. minTempDays > 0 ? a.minTemperature : null);
stat. setAvgTemperature (a. meanTempDays > 0 ? a. sumMeanTemp / a.meanTempDays : null);
stat. setRecordCount (a. totalDays) ;
result. add (stat) ;
}
result. sort (Comparator. comparingInt (AnnualStat: :getYear)) ;

return result;

}

(3) FRA (e, BHH LR H RO
private Integer extractYear (String date) |
if (date == null || date.isEmpty()) return null:
String[] parts = date.split("[/\\-\\s]”):
for (int i = parts.length — 1; i >= 0; i—) {
String p = parts[i]. trim();
if (p.length() == 4 && p.matches("\\d{4}”)) return Integer. valueOf (p):
}
Matcher m = Pattern. compile (" (\\d{4})”).matcher (date) ;
return m. find() ? Integer.valueOf (m. group(l)) : null;

}
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5.5. 3 BITHRE
) 83377 b HAEE RARIC A

O FESITRE

ther_d

filk(mm) L Ti)iRE(°C)

65.29999999999998 . X 22.68597014925373
1065.3 1 . 19.298866396761145
1285.4999999999995 v 2119753424657533
1960.1000000000001 : 20.000601092896172
2004.3999999999985 1 20.35945205479452
1687.099999999999 { X 20.231890410958904
1261.0 i . 20.530794520547953
1668.5999999999992 ¢ ’ 19.705573770491807
1507.0999999999992 ¥ ; 20.828055555555547

1733.6000000000001 It 4 20.53112328767124

i) 82024 uh s A R AL

(o) TR

1 HBase % weathe

il (mm) . A o B (°C

1382.9000000000003 b 27.71019178082193

60.4 X . 27.9942372881356

26.87000000000002

0.0 g . 26.957586206896547

1625 v 26.947409836065578

535.8000000000001 X 27.670915254237276

1760.7000000000012 X . 26.796097560975618

1240.4000000000005 27.11509641873278

2134.2 X 26.939508196721302

27.369369863013677

5.6 R TM-5 AT ML Th REAR B

5. 6.1 ZhEESEH,

o RAWIM (/forecast)
o fiN: stationld. inputDate (#%z% MM/DD, 1 01/01) .

39



o il B o K O WA — WM Ik
%5 generate7DayWeatherForecast (stationld, inputDate) —
¥ forecast JA Model.
o %% T “FHRHMPIdR" Mgt
o MERGES: T RMHBFS ((XH/H) &
o Xt R — K. FHATH AT stationld# 94 HBase; M rowkey
B dd/MM/yyyy » $& U MM/DD 5 H ks H X ik £
max/min/mean temp. precipitation, HCFEIIVENTRIMME; 10548 H
1) 7 s Htfs R
o HiHi: WeatherForecast (% 7 KX DailyForecast IR 5HFE
HiEndo .
o THAEMCEE : To I S E R N s B s AN FH ZE LT .

e WM (/forecast. /trend)
o /forecast: Thymeleaf ## forecast.dailyForecasts JENTLIH,
Chart. js H “WREHTE + AR Mk
o/trend: /annual (45145 R (aggregateAnnualByStation )
#  /trend EHH,fE trend.html M Chart. js HEW R,

5. 6. 2 RS
(1) =8 BAL (/forecast)
public String forecast ( String
stationld
String
inputDate,

Model model) {
String errorMessage = null;
boolean searched = false;

WeatherForecast forecast = null:

if (stationId != null && !stationld. isEmpty() && inputDate != null
&& !inputDate. isEmpty ()) {
searched = true;
try {
if (!inputDate.matches ("\\d{2}/\\d{2}”)) {
errorMessage = “H#IM AR, WEMH M/DD %38, Wi: 01/017;
! else {
forecast = weatherService. generate7DayWeatherForecast (stationld, inputDate) ;
}
} catch (Exception e) {

errorMessage = “RKATIM AW HH: 7 + e. getMessage () ;
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”

model. addAttribute (“searched”, searched) ;

”

model. addAttribute (“errorMessage”, errorMessage) ;

”

model. addAttribute (“inputDate”, inputDate) :

(
(
model. addAttribute (“stationld”, stationId);
(
model. addAttribute (“forecast”, forecast);

return “forecast”;

}

(2) IR55JE: T RN (R0 4E)
public WeatherForecast generate7DayWeatherForecast (String stationld, String inputDate)
throws IOException {
WeatherForecast forecast = new WeatherForecast (stationld, inputDate) ;

forecast. setStationName ("% ~ + stationld) ;
String[] sevenDays = generateSevenDays (inputDate): // &E%4E 7 K (H/H)

try (Connection connection = ConnectionFactory. createConnection (configuration) ;

Table table = connection. getTable (TableName. valueOf ("weather data”))) {

for (String dayDate : sevenDays) {
WeatherForecast. DailyForecast daily = generateSingleDayForecast (connection,
table, stationld, dayDate):

forecast. addDailyForecast (daily) ;

int total = forecast. getDailyForecasts (). stream()
.mapToInt (WeatherForecast. DailyForecast: :getHistoricalDataPoints). sum() ;
forecast. setTotalHistoricalDataPoints (total) ;

}

return forecast;

}

(3) AR H e (R H H PR sE)D
private WeatherForecast. DailyForecast generateSingleDayForecast (
Connection connection, Table table, String stationld, String targetDate) throws

TOException f{
WeatherForecast. DailyForecast daily = new WeatherForecast. DailyForecast (targetDate) :

Scan scan = new Scan() ;

scan. setRowPrefixFilter (Bytes. toBytes (stationId + “#7)): // b S pigi4m

List<Double> maxTemps = new ArrayList<>(), minTemps = new ArrayList<>(),

avgTemps = new ArrayList<>(), precipitations = new ArrayList<{>();
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try (ResultScanner scanner = table. getScanner (scan)) f{
for (Result result : scanner) f{
String rowKey = Bytes. toString(result. getRow()); // stationld#dd/MM/yyyy#HHmm
String[] parts = rowKey. split ("#”) ;
if (parts. length >= 2) {
String recordMonthDay = extractMonthDayFromFullDate (parts[1]): // dd/MM/yyyy

— MM/DD
if (targetDate. equals (recordMonthDay)) {
addValuelfPresent (result, “measurements”, “max temp”, maxTemps) ;
addValuelfPresent (result, “measurements”, “min temp”, minTemps) ;
addValuelfPresent (result, “measurements”, “mean temp”, avgTemps) ;
addValuelfPresent (result, “measurements”, “precipitation”
precipitations) ;

}

if (!maxTemps. isEmpty()) daily. setPredictedMaxTemp (calculateAverage (maxTemps)) ;
if (!minTemps. isEmpty()) daily. setPredictedMinTemp (calculateAverage (minTemps)) ;
if (lavgTemps. isEmpty()) daily. setPredictedAvgTemp (calculateAverage (avgTemps)) ;
if (!precipitations. isEmpty())
daily. setPredictedPrecipitation(calculateAverage (precipitations)) ;
daily. setHistoricalDataPoints (Math. max (Math. max (maxTemps. size (), minTemps. size()),
Math. max (avgTemps. size (),
precipitations. size())));
return daily;

}

(4) . Chart. js 4F%E (forecast.html)
{script th:if="$ {forecast!” th:inline="javascript”>
const forecastData = [
/%[# th:each="daily : ${forecast.dailyForecasts}”]*/
{ date: ;
maxTemp: /*[[${daily.predictedMaxTemp}]]*/ null,
minTemp: /*[[${daily.predictedMinTemp}]]*/ null,
avgTemp: /*[[${daily.predictedAvgTemp}]]*/ null,
precipitation: /*[[${daily.predictedPrecipitation}]]*/ null },

/%[ 1%/
1;
const dates = forecastData.map(d => d.date) ;
const maxTemps = forecastData. map(d => d. maxTemp || 0);
const minTemps = forecastData. map(d => d. minTemp || 0);
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const avgTemps = forecastData. map(d => d. avgTemp || 0);

const precipitations = forecastData.map(d => d.precipitation || 0):

/) RIEHT
new Chart (document. getElementByld (" temperatureChart’ ). getContext( 2d’), {

type: ' line’

data: { labels: dates, datasets: [
{ label: *f @l fE’, data: maxTemps, borderColor: . fill: false J,
{ label: *“F¥iE %", data: avgTemps, borderColor: , fill: false },
{ label: *#HAILE , data: minTemps, borderColor: . fill: false |}

1},
options: { responsive: false, maintainAspectRatio: false }

1

/] BEAKEEIR

new Chart (document. getElementByld (' precipitationChart’). getContext( 2d ), {
type: ’bar’
data: { labels: dates, datasets: [{ label: '[§¥/Kig’, data: precipitations

backgroundColor: 3,

options: { responsive: false, maintainAspectRatio: false }

1
{/script>
5.6. 3 BITHRE

KA F T BE

® RS

ETHELBEN 7 RRSTN

BATINSE
“mE: EHEM (A/R):

0. 83377 MM/DD $i#0: 01/01

WWAB/BHEX, N: 0101 XFIB1E

O ERTREN
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5.7 Hik: WEHMPER

5.7.1 LB BB
NS T &

o 1% H
/range?stationld=...&startDate=. .. &endDate=...&limit=...

ofE I Zr: KIS # (stationld W¥EH . EIEHEAMLIE) , #
M weatherService. findDailyAggregatedByDateRange(...), 45
HEPURIN Model, 7E%% range. html.

o FATHERIZE stationld# PROEMMUVEH GEEAREERSD .

o fEMrieIEHEN (yyyy-MM—dd 8% dd/MM/yyyy) , Ul end < start
JUE%E

o P4 R4% LocalDate 434, WA “HEE” REEIFF—RIIA
[G] B B 3% o

o #E H A JE AL 1imit 2R IH],

o HIA/HH S HE

o HiN: stationld (W #H) | startDate. endDate (ZEY dd/MM/yyyy
gl yyyy-MM—=dd) . limit CERIA 100) .
o ¥ith: weathers (HREEREHIEK) , HEEH  errorMessage.

o F5ERE

o H & AEVE SR &b Eis < 3] 1E; B8R B 2= 512 A H
FE VU

o AT BRI 2R NMEU A RV [, & & s AR N &5 38 KR ] =5
& Coprocessor/Spark Fifi.

5. 7.2 RN
(D f=lds: JEHEERWAL (/range)

public String range ( String stationId

int limit,

String startDate
String endDate,

Model model) {

List{Weather> items = null:

String errorMessage = null;

boolean

searched = false:

if ((startDate != null && !startDate.isEmpty()) ||
(endDate != null && !endDate. isEmpty()) |
(stationld !'= null && !stationlId.isEmpty())) {

searched = true;

try

{
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if (stationId == null || stationId.isEmpty()) {
errorMessage = “iE4ANGL ST
} else if (startDate == null || startDate.isEmpty() || endDate == null ||
endDate. isEmpty () {
errorMessage = "1 [ i P L AR H W15 45 0 H 17 ;
! else {
items = weatherService. findDailyAggregatedByDateRange (stationld, startDate
endDate, limit);
}
} catch (IllegalArgumentException iae) {
errorMessage = iae. getMessage() ;
} catch (Exception e) {
errorMessage = " HIVEHEEW HH: 7 + e. getMessage () ;

”

model. addAttribute ("weathers”, items) ;

model. addAttribute ("1imit”, limit);

”

model. addAttribute

(
(
(“errorMessage”, errorMessage) ;
model. addAttribute (
(
(
(

”

stationld”, stationld);

”

model. addAttribute (“startDate”, startDate);

”

model. addAttribute (“endDate”, endDate) ;

”

model. addAttribute (“searched”, searched) ;

return “range”;

}

(2) R Z: A + HdE + ARS
public List<Weather> findDailyAggregatedByDateRange (String stationld, String
startDate, String endDate, int limit) throws IOException {
if (stationId == null || stationId. trim().isEmpty()) {
throw new IllegalArgumentException ("1 4tus f4w5 stationId”) ;
}
java. time. LocalDate start = parseFlexibleDate (startDate) ;
java. time. LocalDate end = parseFlexibleDate (endDate) ;
if (start == null || end == null) {
throw new IllegalArgumentException (“#21E H ¥R A B, NN yyyy-MM-dd =
dd/MM/yyyy”) ;
}

if (end. isBefore(start)) { java.time.LocalDate t = start; start = end; end = t; |

TableName tableName = TableName. valueOf (“weather data”) ;

Map<java. time. LocalDate, List<Weather>> dailyGroups = new LinkedHashMap<> () ;

try (Connection connection = ConnectionFactory. createConnection (configuration) ;
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Table table = connection. getTable (tableName)) {

Scan scan = new Scan() ;

scan. setRowPrefixFilter (Bytes. toBytes (stationId + “#7)); // J&%#. Fuh ST a4

scan. addFamily (CF_INFO) ;
scan. addFamily (CF_MEAS) ;

try (ResultScanner scanner = table. getScanner (scan)) f{

for (Result r : scanner) f{

String rowKey = Bytes. toString (r. getRow()) ; // stationld#dd/MM/yyyy#HHmm

String[] parts = rowKey. split ("#”) ;

if (parts. length < 2) continue;

String dateStr = parts[1]; // dd/MM/yyyy
java. time. LocalDate d = parseFlexibleDate (dateStr) :

if (d == null || d.isBefore(start) || d.isAfter(end)) continue;

Weather w = /* M r ¥ Weather (LA, W& */;
dailyGroups. computelfAbsent (d, k —> new ArrayList<>()).add(w);

/7 HEF + BRI+ SRR Hds 5%

List<java. time. LocalDate> ordered = new ArrayList<> (dailyGroups. keySet()):
ordered. sort (java. time. LocalDate: : compareTo) ;

List<{Weather> result = new ArrayList<>();

int count = 0;

java. time. format. DateTimeFormatter df =

java. time. format. DateTimeFormatter. ofPattern (”dd/MM/yyyy”) ;

for (java. time.LocalDate d : ordered) |

if (Iimit > 0 & count >= limit) break;

NG

Weather agg = aggregateDailyData(df. format(d), dailyGroups.get(d)); // ¥

N

if (agg != null) { result.add(agg): count++: }
I

return result;

}
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5.8 Hik: FEIWRT
5.8.1 SEHL BB

i

o NH: /trend?stationld=...

o 1% il a : % Uy stationld ) i
H  weatherService. aggregateAnnualByStation (stationld) 5%
FREGTEYIR

o k% E: HATHERTZ stationld#t HIWZuLPrAE LT, F2H
th  measurements:mean temp, #ZHEA Rt “MSHEAR” , ®ETH
SR

o Bi¥f: trend. html FEFEFEF|IFRIEN Chart. js, &l “HEiEEHA
&,

BN/

ofi\: stationld (WA3H)
o firtt: stats: List<AnnualStat> (FZE® year. avgTemperature.
recordCount %§) , BUIHI[FID Bonfr &k B +38 4%

P RE

o FAT BT ZX SR M A heva e, e S 3R 4 s 2= 3 Ky v] % &
Coprocessor/Spark T,

5. 8. 2 G
(1) $=#H18%: /trend AN

public String trend( String stationId

Model model) {

String errorMessage = null;

boolean searched = false;

List<{AnnualStat> stats = null:

if (stationld != null & !stationld. isEmpty()) {

searched = true;

try {

1
mode].
mode].

model.

model. addAttribute

addAttribute
addAttribute
addAttribute

stats = weatherService. aggregateAnnualByStation (stationld); // FJEG511 (58

catch (Exception e) {

errorMessage = "fEMREHATE L 7 + e getMessage () ;

("searched”, searched) ;
(“errorMessage”, errorMessage) ;
(“stationld”, stationId);

G

t
stats”, stats) ;

return “trend”;
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}
(2) IR55Z: HEG “EHIR7 KO

public List<AnnualStat> aggregateAnnualByStation(String stationld) throws IOException
Map<Integer, AnnualStat.Accumulator> acc = new HashMap<> () ;

Scan scan = new Scan() ;
scan. setFilter (new PrefixFilter (Bytes. toBytes (stationId + “#7)));: // 4. Wi S Hi4
scan. addFamily (CF_MEAS) ;

try (Connection ¢ = ConnectionFactory. createConnection(configuration) ;
Table t = c. getTable(TableName. valueOf (“weather data”)) ;

ResultScanner rs = t.getScanner (scan)) |

for (Result r : rs) {
String[] keyParts = Bytes. toString(r. getRow()). split("#”); //
stationId#dd/MM/yyyy##HHmm
if (keyParts. length < 2) continue;
Integer year = extractYear (keyParts[1]); // M HYHREEES

if (year == null) continue;

AnnualStat. Accumulator a = acc. computelfAbsent (year, k —> new

AnnualStat. Accumulator ()) ;

/) A SEEARE AT
bytel] v = r.getValue (CF_MEAS, Bytes. toBytes(“mean temp”)) ;
Double meanTemp = (v != null) ? parseDoubleSafe (Bytes. toString(v)) : null;

if (meanTemp '= null) { a. sumMeanTemp += meanTemp; a.meanTempDays++; |

/) BRARbr (PERR. SEHRE) 1§

List<AnnualStat> result = new ArrayList<>();
for (Map.Entry<Integer, AnnualStat.Accumulator> e : acc.entrySet()) {
Integer y = e.getKey(); AnnualStat.Accumulator a = e. getValue();
AnnualStat s = new AnnualStat () ;
s. setYear (y) ;
s. setAvgTemperature (a. meanTempDays > 0 ? a. sumMeanTemp / a.meanTempDays : null); //
IR
// HAhFE: (totalPrecipitation. max/min 2§&) M
result. add(s) ;
}

result. sort (Comparator. comparingInt (AnnualStat: :getYear)) ;
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return result;

}

(3) BiumAFAk: Chart. js 4FE SR
{script th:inline="javascript”>
const annualStats = /#[[${stats}]]*/ [];
const labels = annualStats ? annualStats.map(s => s.year) : [];

const avgTemps = annualStats ? annualStats.map(s => s.avgTemperature) : [];

const ctx = document. getElementById( avgTempTrend’ ) ;
if (ctx & labels. length > 0) |
new Chart(ctx, f{
type: ' line’
data: { labels, datasets: [{ label: , data: avgTemps, borderColor:

. fill: true }] },

options: { responsive: false, maintainAspectRatio: false }
1
}
{/script>
5.8. 3 BT R HE

) 83377 ki 5y SEEIIR AL -
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) 82024 ik 5 J7 SR AR AL -

Fi98
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27.9942372881356

26.87000000000002
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26.947409836065578

27.670915254237276
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N BHBS

EATH FESE “uhms + HE” e P8ds, I 7 — A5l s
A, sEBl 7 MNEGESEE . HES. FEILE, BIELRBEA TS LR
RS I 1 B i AR o 1 DU DR DI BE SR T A8 4% R 7R ok g —, el i
PR ELSR F Nuh fS A H BVE ), A TUET Chart. js o gl RS
LB AR RN, 7 (BB AR R, PRUE 7 Mk 558 B i g 5 ]
AR

EHE ARSI E, JFwmKH Java 8 + Spring Boot 2.7,
Controller/Service/Thymeleaf = ZZENIJEMT, WeatherService SZ¥L T HIZR/
o AR P u S TIRE, FIRPGERRIRESH SR D10, A A R B2
. HBase 2.1.2 H1EF FEIE(EAE, RowKey Wit AN stationld#datethour,
L info 5 measurements MMFIRAEMEEANE BRI ZMNME, SCRF
B SRS AR Thymeleaf Hitfi45# Chart. js, AIMALAICR G —
3, A AR g . Il Hilid Maven FTHLAERKFTHAT Jar, Bt A Docker/Compose
SEIL—8E 5 5, BesM% 5 HBase/ZooKeeper HE, X HFUHEIE)E HEFRHFA
WAL R

BAESTWN T, REGHERME /cluster TH, EBEER Master/&n i
Ri. Region #&E. G ENT A, PRGMERE SR, v H & (@R A
7 230 A SRR o 53 7 R 1 BRSRE T,  SCRFAS Hh B /R PSR PR S
PRAUE T V7 AN i R

MACRE, ZIMEIER T “Bihi—RE6 KR -84 588 TR, B
R THF/ToT KNS TR, XEATEM AL A&, (#
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