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iBA: HE module/ FEE, MBESHEEE.

=, FEFRS
F#ER RtMetricsSqljob {EASE—SEifERRLLALL,
&E—1 Flink {RlpSEri £ ERTESEA.
FESELLIT 5 45
1) €U Kafka Source ¥ (device_status / v_alarm_event, {¥flE—x)
2) B MySQL Sink % (4 5kiStRE, NEIB—R)
3) B2 StatementSet, FATS—8355E 4 INSERT

4) EFSIEIMERRY register() J5i%
5) #i— execute(), SEHISIEIRHFITITE

J\. SCIE=. SCARHE#RITESEMR (EEFSSI + S 22#43i%3t)  03.jpg



8.3.1 E&igEEUSER (OnlineKpi10sModule)

E{®: src/main/java/com/demo/f1ink/module/onlinekpilOsModule.java

package com.demo.flink.module;

import org.apache.flink.table.api.statementset;
import org.apache.flink.table.api.bridge. java.StreamTableEnvironment;

* b fEERIE S KPI (1080
* {EH-
* o RS0 ES S EEE

* o MESRE AN MysqL &

HEE:

- XEHAFYHEITE + SAEE"
* - kafkaiE#. MysQLEHR FEFHE—Gl
%

public class onlinekpilOsmodule {

public static void register(streamTableEnvironment tEnv, StatementSet stmtSet) {

i
Vit
J e e
[
£/ - EH TUMBLE Eazhig O (B10f&rit—ik)
/f - BHit status = 1 (FEEIRE)
// - COUNT(DISTINCT device_id): £ E&Hiiil#il
string viewsgl =

"CREATE TEMPORARY VIEW v_kpi_online_10s As \n" +

"SELECT\N" +

" casT(window_end AS DATE) AS dt, -- B# (HF5E) \n"
" window_end AS ts, -— & OEREEENN" +
"  COUNT(DISTINCT device_id) AS online_count -- 7EZRiZ&&EN\n" +

"FROM TABLE(\n" +

"  TUMBLE(TABLE device_status, DESCRIPTOR(ts), INTERvAL '10'
SECOND)\N" +

"I\n" +

"WHERE status = 1\n" +

"GROUP BY window_start, window_end";

/7 thirsaL. et E HESRTSEE D
TEnv.executesql (viewsgl);

/[ ==========ss=s==s=s===sss==sss==s=s=ssssssssssssssssss=s==
[/ 2.5 MysqL =

// ===================================ss================
/]

J - BitEE RGN mysql_kpi_online_10s #

// - Statementset Wbl — kiR BA{EH (HEEEE)

stmtset.addInsertsgl (
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"INSERT INTO mysql_kpi_online_10s " +
"SELECT dt, ts, online_count FROM v_kpi_online_10s"

8.3.2 [BE#EHIEIR (TempTrendHopModule)

PEE: src/main/java/com/demo/f1ink/module/TempTrendHopModule. java

package com.demo.flink.module;

import org.apache.flink.table.api.5tatementsSet;
import org.apache.flink.table.api.bridge.java.StreamTableEnvironment;

. SR 308k 0. F108kEE)

138 P S B A

* & .I[El.'IJE 15N f.r'J '|||:|L|!f'.: !.!r_ Irf- 'I—l 4’:-:‘

* N

¥ - {HH#E@HED (HoP)

* - source / Sink d:EFH—G®
®f

public class TempTrendHopModule {

public static void register(StreamTableEnvironment tEnv, StatementSet stmtSet) {

A

/F L AlEEE A REERTH

A

Py

f/ - WOk 308

/S - wEE: 108 (108 — R E R

[/ - ava: RS

[/ - MAX: EERFE

string viewsgl =

"CREATE TEMPORARY VIEW v_temp_trend_hop AS \n" +
"SELECT\n" +

" casT(window_end AS DATE) As dt, -- H#\n" +

"  window_end AS ts, -— P OES R AN +
" AvG(temperature) AS avg_temp, - FHEE\N" +

" MAX(temperature) AS max_temp -— EmEiRE\n" +

"FROM TABLE(\n" +

"  HOP(TABLE device_status, DESCRIPTOR(ts),\n" +

" INTERVAL '10' SECOND, INTERVAL '30" SECOND}%\n" +
"I\n" +

"GROUP BY window_start, window_end";

J/ HATsoL, s E
TEnv.executesql (viewsqgl);
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W

[ 2.5 MysqL &
/) ======ss===ss=ssssssmssssoso—osssoosssssss—oosossss—oos
Py
[/ - BL10FS A — I R 14 4
£ - HFashdT kB
stmtset.addInsertsqgl(

"INSERT INTO mysql_temp_trend_10s " +

"SELECT dt, ts, avg_temp, max_temp FROM v_temp_trend_hop"

23
}
}
8.3.3 S5EHiER (AlarmKpi10sModule)

BEE: src/main/java/com/demo/f1ink/module/AlarmkpilOsmodule. java

package com.demo.flink.module;

import org.apache.flink.table.api.StatementsSet;
import org.apache.flink.table.api.bridge. java.StreamTableEnvironment;

ji‘::’.—

. HEHE KPT (108)
* {EH.

* g St El10F R rE s

— i o s R Ak
5 ML FESEREHE

3= T .
1L AER R

& ar Ak

S )

- Source / Sink HIEFH— G
%/
public class AlarmkpilOsmodule {

public static void register(streamTableEnvironment tEnv, StatementSet stmtset)

J/ s=smmmmsmmmmmecmessecmeocoocecooecoocooooooooooos
S/ 1. G0 ElsET Y

ELT - o . &
Vi &g

e

YL
ff - [ TUMBLE #Eahi O CE10RHEHT—I0
/f - COUNT(%): &HitEEa®
string viewsgl =
"CREATE TEMPORARY VIEW v_kpi_alarm_10s aAs \n" +
"SELECT\n" +
" casT(window_end AS DATE) As dt, -- H#\n" +
window_end AS Tts, - W OEHEEFE\N" +
"  COUNT(*) AS alarm_count -- HEHE\n" +
"FROM TABLE(\n" +
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"  TUMBLE(TABLE v_alarm_event, DESCRIPTOR(ts), INTERvVAL '10'
SECOND)\N" +
II}\nll +

"GROUP BY window_start, window_end";

/7 thiTsaL. AERlER R
TEnv.executesql (viewsqgl);

.,k

[/ 2.5 MysqL =

A

R AT
[ - B10EEH — R g
ff - ATHFREEEERETR
stmtset.addInsertsgl (
"INSERT INTO mysql_kpi_alarm_10s " +
"SELECT dt, ts, alarm_count FROM v_kpi_alarm_10s"

8.3.4 5ZTop5t&EiR (AlarmTop5_1mModule)

BEE: src/main/java/com/demo/f1ink/module/AlarmTop5_lmModule.java

package com.demo.flink.module;

import org.apache.flink.table.api.statementset;
import org.apache.flink.table.api.bridge.java.StreamTableEnvironment;

ji‘:f‘r
* HibR. 5% TopS (1aWE D
* {EH

o GitHeREala s s R

* o B EEE ORSEREEEEMIERE
* .

- R PEEm: Ll. Bk

* — gsource / sink B3RS G5
B

public class AlarmTop5_1lmModule {

public static void register{StreamTableEnvironment tEnv, StatementSet stmtset) {

J e e e

Jf L GERER AP SribE s e f iy bl A S B IR

A

e

[/ - fEF] TUMBLE #EshiiO, #0070/l

/) - & device_id 44l

// - COUNT(*) #FFRHAXTHFONME TSLREE
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String cntview =
"CREATE TEMPORARY VIEW v_alarm_cnt_1m AS n" +
"SELECT\N" +

" window_end, -— & D& E\n" +
" device_id, -— WEHS\N" +
" COUNT(*) AS cnt -- HEEXRE\N" +

"FROM TABLE(\n" +

"  TUMBLE(TABLE v_alarm_event, DESCRIPTOR(ts), INTERVAL '1'
MINUTED\R" +

"I\n" +

"GROUP BY window_start, window_end, dewvice_id";

ff ATsQL. Rt EEEERE TS E RN A
TEnv.executesql (cntview) ;

// =====================================================
7 2. BIEREEEELE: w0 N RIS TS, DTS A

[/ ==========s==========s==s============================
[/

// - ROW_NUMBER(): #5184 O & (R S

// - PARTITION BY window_end: -8 DfMHi4&

/{ - ORDER BY cnt DESC: & 3 hHEF

J// - WHERE rn <= 5: H{EFiI5E
String topSview =
"CREATE TEMPORARY VIEW v_alarm_top5_1m AS \n" +
"SELECT\n" +

" casT(window_end AS DATE) As dt, -- H#MN\n" +

" window_end, —-— WO HREEE\R" +
" device_id, -- iF&ES\n" +

"  ent, -— HERH\N" +

" rn -- HE&E\n" +

"FROM (\n" +

" SELECT\n" +

" window_end,\n" +
device_id,\n" +

2 cnt,\n" +
ROW_NUMBER() OVER (PARTITION BY window_end ORDER BY cnt DESC)

"

AS ron\n" +
" FROM v_alarm_cnt_1lm\n" +

II}\n!I +
"WHERE rn <= 5";

S/ tiTsaL. Hrk TopS SELIE
TEnv.executesql (topSview);

J/ =========== ===== ======s====ss==s=s==sss=s
[ 3.5 XN MysQL &

[/ ==========s=============s===========s===s===s=========
S .

[ - BEAE OREERMETSR S S A MySaL

[/ - FIHFARE Tophd HHTHESR=

stmtset.addInsertsql(
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"INSERT INTO mysql_alarm_top5_1m " +
"SELECT dt, window_end, device_id, cnt, rn FROM v_alarm_top5_1m"

8.3.5 E#2/F RtMetricsSqljob EZHM (H—AO., —&B3h)

P&{E: src/main/java/com/demo/f1ink/RtMetricssqliob.java

package com.demo.flink;

import com.demo.flink.module.AlarmkpilOsModule;

import com.demo.flink.module.AlarmTop5_lmModule;

import com.demo.flink.module.onlinekpilOsmodule;

import com.demo.flink.module.TempTrendHopModule;

import org.apache.flink.streaming.api.environment.streamexecutionEnvironment;
import org.apache.flink.table.api.Environmentsettings;

import org.apache.flink.table.api.5tatementsSet;

import org.apache.flink.table.api.bridge.java.streamtableEnvironment;

/' %

* Job: SRS —AD (BHEHES)

* @i-Hfm: HEah 1 4 Flink fedk, EEE 4 S£rERR, HFES N MysqL

* s B

* 1) t—tli# Source (Kafka #%) 5 sink (MysQL )

* 2) FIREpEHH A HEM: view + Insert sqL (SAHEEHE sSource/sink)

* 3) ikiGth StatementSet.execute() — MR %ATE Insert (H execute —if)
f

public class RtMmetricssqliob {

public static void main(string[] args) throws Exception {

J/ SEBESEN S "ERROR", RAA L EETH AR
System.setProperty(“org.sl1f4j.simpleLogger.defaultLogLevel”, "error");
JI S L L ————————CT

J/ L.Flink: $UTHEE (85T

! - FHTERA L HERSESENE (HEEL,
¥ - B checkpoint: iifElkZE B |
j’f e T e T i Tl o e B e e e - T o ot ety T e N e e el Tt Bt e e A Tt e e D Tl o Tat .

StreamExecutionEnvironment env =
StreamexecutioneEnvironment.geteExecutionEnvironment();

env.setParallelism(l);

env.enablecheckpointing(30000); // 30s i (SIRER%E, &6 E i

system.out.printin{"====== 1. Flink #iTHEIGETER ==—====");

j e e o e e

J/ 2.Table 4 (Flink sQL A9ALOD
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/f fF8ifTE executesql(...) #EmE4- sgL HEME [ 1B / BAES

j R I L Ell i T il I

Environmentsettings settings = EnvironmentSettings.newInstance()
.instreamingMode()
Lbuild();

StreamTableEnvironment tEnv = StreamTableEnvironment.create(env, settings);

system_out.printin("====== 2. Flink Table & (Flink sqQL WAL} ¥ THE ======
T

/3.8 —f|E kafka source ( HE—ir, Fra#iHdtsn)

1 ##: device_status

i - topic: device_status_topic

I - TS: M event_time & HHIFIFR A

Fi - watermark: foiffKk 5 BEHELFFE (4

I s e

string createDeviceStatus =
"CREATE TABLE device_status (\n" +
" event_type STRING,\n" +
" device_id STRING,\n" +
" status INT,\n" +
temperature DOUBLE,\n" +
" “load DOUBLE,\n" +
" woltage DOUBLE,\n" +
"  event_time STRING,\n" +
" ts AS TO_TIMESTAMP(event_time),\n" +
" WATERMARK FOR TS AS ©5 - INTERVAL '5' SECOND\N" +
"} WITH (\n" +

" 'connector' = "kafka'.,\n" +
" 'topic' = 'device_status_topic’',\n" +
" 'properties.bootstrap.servers' = 'master:9092',\n" +
" 'properties.group.id' = 'rt_metrics_all_gl',\n" +
" 'scan.startup.mode' = 'latest-offsetr’',\n" +
" 'format' = 'json',\n" +
" 'json.ignore-parse-errors' = "true'\n" +
L R
TEnv.executesql (createDevicestatus);
system.out.printin("====== 3. Kafka Source #]#ift il ======");
B s
[/ A E— R EEREART (MR ERIES)
I Hil: ik alarm_event_topic. HA device_status sifEr& B3t
i it = Bt s
I - device_id: %%
i - alarm_type: %838 CHEMBAE)
Vi - Ts: H{Fn(A (itH device_status 1 ts)
T b B B A A sk

string createAlarmeventview =
“CREATE TEMPORARY VIEW v_alarm_event AS \n" +
"SELECT\n" +
" device_id,\n" +
" CASEAN" +
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" WHEN temperature >= 80 THEN 'HIGH_TEMP'\n" +

" WHEN voltage <= 200 THEN 'LOW_VOLT'\n" +
" WHEN "Toad ™ >= 0.90 THEN 'HIGH_LOAD'\n" +

G WHEN status = 0 THEN 'DEVICE_OFFLINE'\n" +

" END AS alarm_type,\n" +
" owsh\n" +
"FROM device_status\n" +

"WHERE temperature >= 80 OR voltage <= 200 oR "load >= 0.90 or

status = 0";
TEnv.executesql (createAlarmeventview) ;

system.out.println("s===== 4."“SEHM4H"PEERER =====");
j’; e T T Tt S Tt BT e v T e T e e e e et T e T e L e B e B L e LT B et T
[/ 5.5 MmysoL sink (HE—, ATEBLHIEED

[/ 5 B .

L - Flink JDBC Sink #FHi=4E#iii (update/delete) , &4

J/ ==smm=smsmsmmsmsomsssscssscccosecoocseeooecoooooooooooos

J/ 5.1 HERESENUEN (108ERE DEERES A MysqL)
string mysqlonline =

"CREATE TABLE mysql_kpi_online_10s (\n" +

" dt DATE,\n" +

Ts TIMESTAMP(3),\n" +
online_count BIGINT\N" +
") WITH (A\n" +
'connector'="jdbc',\n" +
'url'='jdbc:mysql://master:3306/rt?
usesslL=Talse&charactereEncoding=utf8&serverTimezone=Asia/shanghai’',\n" +

'table-name'="'rt_kpi_online_10s',\n" +
'username'="root',\n" +
"  ‘'password'='123456",\n" +
"driver'="com.mysqgl.cj.jdbc.priver' \n" +
'sink.buffer-flush.max-rows'="100",\n" +
'sink.buffer-flush.interval '="2s"'\n" +

L R
TEnv.executesql (mysglonline);

£ 5.2 EESEAnE (10FEDS OSERS5 A MysaL)
string mysqlalarm =

"CREATE TABLE mysqgl_kpi_alarm_10s (\n" +

" dt DATE,\n" +

ts TIMESTAMP(3),\n" +
alarm_count BIGINT\n" +
") WITH (A\n" +
'connector'="'jdbc’' ,\n" +
'url'='jdbc:mysql://master:3306/rt?
usesslL=Talse&charactereEncoding=utf8&serverTimezone=Asia/shanghai’',\n" +

"table-name'="'rt_kpi_alarm_10s',\n" +
'username'="'root',\n" +

"  ‘'password'='123456",\n" +
"driver'="com.mysqgl.cj.jdbc.priver' \n" +
'sink.buffer-flush.max-rows'="100",\n" +
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'sink.buffer-flush.interval '="2s'\n" +
II) ] :
TEnv.executesql (mysqlAlarm) ;

f7 5.3 HEEAERE GOBED., s108EH —REE, SA MysqL)
string mysqlTrend =
"CREATE TABLE mysql_temp_trend_10s (\n" +

" dt DATE,\n" +

" ts TIMESTAMP(3),\n" +
avg_temp DOUBLE,\n" +
max_temp DOUBLE\N" +
") WITH (\n" +
'connector'="jdbc' ,\n" +
'url'="jdbc:mysql://master:3306/rt?
usessL=false&charactereEncoding=utf8&serverTimezone=Asia/shanghai',\n" +

" ‘'table-name'='rt_temp_trend_10s',\n" +

'username'="'root',\n" +
" 'password'='123456",\n" +
"driver'="com.mysqgl.cj.jdbc.Driver' \n" +
'sink.buffer-flush.max-rows'="100",\n" +
'sink.buffer-flush.interval '="2s"\n" +

i
tEnv.executesql (mysqlTrend) ;

[/ 5.4 5% TopS HHTE (14MEOLSES A MysQL) - Rank &4 E SR ~ BaiSH 13
string mysqlTop5 =

"CREATE TABLE mysqgl_alarm_top5_1m (\n" +

" dt DATE,\n" +

window_end TIMESTAMP(3),\n" +
device_id STRING,\n" +
cnt BIGINT,\n" +
rn BIGINT,\n" +
PRIMARY KEY (dt, window_end, rn) NOT ENFORCED\Nn" +
") WITH (\n" +
"  ‘'connector'="jdbc',\n" +
'url'="jdbc:mysql://master:3306/rt?
usessi=Talse&characterencoding=utf8&serverTimezone=Asia/Shanghai’',\n" +

'table-name'="'rt_alarm_top5_1m',\n" +
'username'="root',\n" +
"  ‘'password'='123456"',\n" +
'driver'="com.mysqgl.cj.jdbc.Driver' \n" +
'sink.buffer-flush.max-rows'="100",\n" +
'sink.buffer-flush.interval'="2s"\n" +

il e
tEnv.executesql (mysqlTop5);

system.out.printin("====== 5. MysqL sink (Ji4-3F) TN =—=—=—=");
j”’ i o ke it e~ +d o i e B e e o n 4 ok Bt £kt o T i e @ ek i bt e b i b £ o i e - i bl et bt L et i~ 4 o i b = &
// 6. JEXStatementset, {EHl: WEEE~ INSERT iE6] (EE&H 1225

J/ mmmmmmmmmmmmmmmmmmmemm e

StatementsSet stmtSet = TEnvV.createstatementset();
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System.out.printin("====== 6. £ ¥StatementSetitll ======");

j e e e e e P e e e g T e i P e g ot el ety ey

ff TOE M, BEEHG®E (view + Insert)

I - . GEEE (view) + FME AESF (Insert)
/I - WATIS:

// TEnv PEE —tiaiilE oFER)

I stmtset HHE— &5 A MysQL [{EH

onlineKpilOsModule.register(tEnv, stmtsSet);
TempTrendHopModule.register(tEnv, stmtSet);
AlarmkpilOsmodule.register(tenv, stmtset);

AlarmTop5_1mModule.register(tEnv, stmtSet);

system.out.printin("=—=——= 7.1 #EREFHESHIEE. CIARITES (ST ");
system.out.printin("=—=—=— 7.2 EEBHLHEITER: CARTES (FERT ");
system.out.printin("====== 7.3 HEIHEaHEE: S BITES (EHERT) ") ;

system.out.printin("=s===== 7.4 HF%TopS&itf#E. SmAirEs (EHHHRT) ") ;

A ,,_—13

Jf BB T EIERZ{EY (IDEA EiTH., X —THHE"E )
J/ =====s=====ss=s==s=s==s=ss==sss==s==ss=ssssssss=ssssss=ssss=ss
system.out.printin("==—==== 8. MW {ELFEEERT. .. .. ... )
stmtset.execute();
1
1
o

o LIgi: &1 Job BCEINE, BC execute —» FELAKX, ¥HE—EE
o IifE: TIEFSG—EINE + ERRAE I - BaEE. BiFdr, BESsTTET
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