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Abstract

With the popularity of intelligent fresh air devices, the control experience of the
devices will affect the acceptance of users. This thesis designs and implements a scene
construction system for smart fresh air devices, taking users’ existing devices as the
most basic control unit and logically combining multiple devices with the concept of
scenes, mainly including functions such as data display related to the combination of
scenes and linkage control of multiple devices within the scenes. The system is avail-
able to users in the form of mobile application, which to a certain extent solves the
situation of poor control experience when the number of devices increases in tradi-
tional smart home solutions, and can provide more efficient services to users of smart

new air devices and system administrators.

Compared to traditional means of controlling multiple devices, the solution pro-
posed in this thesis takes more into account the correlation between devices and uses
this to integrate data from multiple devices, ultimately presenting it to the user in the
form of a mobile application. The scene construction scheme proposed in this thesis
starts with two aspects: devices and scenes. For single intelligent fresh air devices such
as fresh air machines and fans, basic data viewing and device control functions are pro-
vided; for the linkage of multiple devices, scenes are provided as control dimensions to
realize the total data query and management of multiple devices within the scenes. This
system is based on the remote control of the equipment, and the combination of logic
is realized in the scene construction. Users can view the air information of the created
scene in this system, send control commands through the message push module con-
struction, and realize the application message push. At the same time, this system will

collect the air quality data and user operation data acquired by the fresh air equipment

il



during operation, and the user can query the operation records through the specified
interface and acquire the data recorded by the equipment during operation. These data
are stored in the specified database and used as the input source for the subsequent
data analysis module to analyze the user’s environmental conditions and usage habits,
etc. To ensure that users have similar scenario control experience in multiple platforms,
this system adopts Flutter cross-platform Ul framework, which can quickly generate a

unified multi-platform client.

Users can use the technology by downloading Apk file, adding and controlling de-
vices, building, viewing and running scenes, running device operation analysis results
through the interface and generating corresponding operation reports according to the
corresponding indicators, which is highly practical for users of smart home products

and company operators.

Keywords: Scene Construction, Smart Home, Micro Services, Asynchronous Mes-

sage Push
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2% 3.16: consumer _code machine view i & B LA T

FE P4 gt ik
bind id s 7Bk id varchar s B 3
consumer id| &4 id varchar EX s e
bind_name | & KEKHLFR | varchar RGN P9 A 24 PR
code value | %45 " 4ERY varchar X5 iy
machine id | %&£ ID varchar X+ ID
province id | &% £& fff 76 44 15y | varchar WA THEE 5y 1D
ID
city id % % B AE YK 1T | varchar WA FTAEI T ID
1D
city name | XA IrEIKIT4 | varchar WA TR T 24 %
PR
longitude | A NIELEE | double WA T B A
latitude WENESE | double WA TTENL B2
block flag | ZHEMFRArE | tinyint ZHEMMERIRRE, 1A MER, 024
oDl
create_time | AU I TE] datetime A5 U IS

% 3.17: control option action FFEELN T

FE P il i

value_id Jo bt varchar 5 il T =
control_id #4724 ID varchar FEHAT AR N 1D
model id A ID varchar Tl g I AR ID
action_name A ZhVE 2 FR varchar WA AT ZhVER 2 PR
action_operator| ] 455 | ZH {f: varchar 2 il LA 24 R
command_value $5Hil{E int I A
block_flag FE IS B MR | tinyint BN R bR R
create_time A1) 3 A ] datetime s el pE gl

THE R, kg5 5 R 95 2 Rl 5 A Fe 2 s R =0, (B
e AESEPL APP HERIIRERT, FNTFRESRBUN P B B iR, BRI P2 ST
JEH BIEEINRE , %X B IE SR L 14 h UserMsgPush, 552 5 . I BE 2 A
user msg_push, ZFEHIKITTFEANIFRI. 18N,
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2% 3.18: user msg_push FFEEHETT

FEB P gzt ik
id R varchar TReT S EE
consumer id | fj T ID varchar RHEZE - ID
status P HERAR S varchar M PR BT R X
create_time B FE ] datetime 10 ]
update_time T[] datetime TCSRAB T ]
block_flag e siyills tinyint BN R BR R

status “F B 2R PR T TIHEHER I &, e R o8 CR A Je 1
85 et KR AN SR T BOZF B . FEPATHER BRI 2 B BGZ H -
FIZ A0, WRZ PSRN rue, WHEEMXEE: 2, WIARHERE.

Wseh i b AT THZAE 18 A5 B (R R 5544 4 Scene ). 37
S BTEL B IR & T HR R AR & (XS24 SceneOperation) DA K AT # 4 ik
T (%f B 544k SceneCommands ), 43 51X B Z504% 72 1 1) scene % . scene_operation
ZEH1 scene_commands 3¢, IR FE R FEARIT BIAN33.19, $3.20F1583 .22 /R o

2¢ 3.19: scene TFETEAXIT

FE X gt g

scene_id e ID bigint e ID AE hid s R it
consumer_id | jj /7 ID varchar e A ID
name W4 FR varchar 52 B

pm25 ey PM2.5 {8 double 5N PM2.5 {H
temperature s el op LRI double 5 R
humidity W IR EE double BB iR I

co2 WE NI CO2 e /& | double e N CO2 e &
status WEIRTS varchar WERES

create time A1) 7R ) [E] datetime TE SR R TA]
update time TS E] datetime 1O 316 PRI [
deleted R 7 B tinyint PR AR R

M PFER A A5G , SPET— 2R SR B R, TPl (5
B EALRE A PRI 25 SE, 41 CO2, PM2.5 AR IS . X 2e4(d th 37
SN B AT A, PR FRAT TR B 3 S IR TR TS IO B 8 e B A o
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FRE RN T2 RE, AT, 2R #7E MongoDB
1, 320775

% 3.20: scene operation BT

FE P4 il ik

scene_id e 1D bigint F scene 3 IR 4
scene_name WA varchar AR

consumer _id FHF ID varchar e A ID
commands AT TIE RS Array st A TR B
create_time B EE ] datetime 10 R ]
update_time T ] datetime TESRAB ML ]

deleted ety tinyint B R AR R

TEM PRI SE Rl R G, 24— scene_id N3 R ME—FRR, FE
A= AR E S AR IR, FIRHE R SR PR ID, (e
gifyrh, R NRIRIERER N commands B, XV B2 — AL, HTIERY
NIRRT, AT RIS AR A K E . Commands Hg 45K
PRB X B R 45 A T 3. 21 TR

% 3.21: commands FFEEANETT

TE X it ik

cid ¥4 ID bigint 54 ID, 1 scene commands
eSS e

qr_code B YERY varchar WA Y, RIFR R Em A
(USOES

device_name | WA NI varchar F A I g s Y 531 44

seq 52U varchar AT 3 55 B A o 75 2 3
B WL

c_name 2R varchar R

c_component | FEAFEHILAL | varchar i -4 Tl LA

c_operation OPEMIEUE | varchar JCRE A ] i 2 1) AU

JH A i i B 370 S5t I A N I B ) B 5 A, T B e 9B st
YR (TR R RN ) , 52 BRI i AL B AL
{H, PARARSPATIORY » BUATE 3] REE & 2 M2l &, IR e
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T ARSI L, X BLIRATTDA seq FEAE AT IR . For aT sy
P T Y 32448 SceneCommands, X W 18345 34 scene commands 3.

2% 3.22: scene_commands FF BHEA 1T

FE P gt A

id sk ID bigint |

goods_id P& gith=y varchar | A A

command name 24 4R varchar 54 FR

command component | ZH{4-44FR varchar | AR (30), HF
KRR

command_operation WATBIE varchar | $WATBIAER)EAREUE , an
on, off &

command_description R TRU varchar S M B REHE A

component name P HFR () | varchar | &8 (), AT
Hil i JEE 7

enable e MM G al | tinyint | ZARAHERR A

M

HERHGER T Pz R G S, Pk AEE
MR PERIAT M HESE . HPRPAT A EEAE NP E . MauE, Bl
M4 ABUH PHbESE . PR i T 2GRS . L,
WX, WA XEFWER . B TR m s mgs, BT
PR BRI 3, X B T mongodb 1R 7t icia i, 43 x4
JE | user _account operation log {43 Fil user machine operation log Z{#E 3.
B R Bk o 3. 231563, 24 7

¢ 3.23: user_account operation log FF B4 TT

T X g axit] ik

logld itk ID bigint B

userld PATA varchar BAEPATA

ip oK ip varchar PR R IP) TP Hidk
createAt A1) 7R} [E] varchar 10 B2 ]

component BB varchar PR

detail AR varchar M P HRATHEAE R PRI B
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N TR PR T RS, R B i, AR EZRFATER,
TR YRR . AT ATAERI BRI B, A H SRR R

Blerh, 7 e MU S

¢ 3.24: user_machine operation log Z&F BB 1T

FE 9 gt ik

logld itk ID bigint et

userld PAT A varchar BAEPAT A

qrcode N g L] varchar N g

time A TS ] varchar F& 2T TE]
component AT varchar g HAT A

value AR varchar FE AT H ARSI
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Consumer: Service <<interface>>
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AT IR T B R KR A I S s @ R e, P RR S SR 13K
B P E R, Toib @ RIS RS 5 SRl 2 UE 8~ T B, #R TR 2R H
PG SRR AL BT BB e o A ZR S8 DA access_token Al refresh_token [
R4 H PR E SEIRES, R access_token Fll refresh token fR4F1E redis
H BB RIS TA] 8 J7 UL I S22, AR R R SR R ), $2miA
WERE, B A A K 4.2R .

K 4.2 B IE B

public DefaultTokenServices defaultTokenServices() {
DefaultTokenServices services = new DefaultTokenServices();
services.setAccessTokenValiditySeconds(60 * 60 * 48);
services.setRefreshTokenValiditySeconds(60 * 60 * 168);
services.setTokenStore(tokenStore());
return services;
}
public UserDetails loadUserByUsername(String s) {
List<GrantedAuthority> grantedAuthorities = new ArraylList<>();
ResultData response = consumerService.fetchConsumer(condition);
if (response.getResponseCode() == ResponseCode.RESPONSE_OK) {
ConsumerVo consumerVo = ((List<ConsumerVo>)
response.getData()).get(9);
return new User(consumerVo.getConsumerId(),
serialService.fetch(s).getSerial(), grantedAuthorities);
} else {
condition.put("wechat", s);
response = consumerService.fetchConsumer(condition);
if (response.getResponseCode() == ResponseCode.RESPONSE_OK) {
ConsumerVo consumerVo = ((List<ConsumervVo>)
response.getData()).get(9);
return new User(consumerVo.getConsumerId(), "",
grantedAuthorities);
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RO PSR AR Z ik 54—, FEAFRAS R A T I 8ok
GBS R AT OAuth2.0 VpUbRHERS B (5 OAuth2.0 $ZRUE KRS . X Fhi#%
RO S5 A5 P o] DA S B Z a8k i@ R b, s
PIZRCE SR CHEAMAE OAuth2.0 (s RS G, (80T ARG H v O
P FEIE (access_token), il access token RJ AMEATIHAE FF TG %A % R 32
AT, AT AT SE RS P A5 B S D hE . FRHURUE access_token
) AR AR A AN R 4.3 FITR

4.3: TUFE K548 R a Y

public static String queryToken(String appid, String secret) {

String result = "";
String url = "xxxxxxx";
try {

URL address = new URL(url);
HttpURLConnection connection =
address.openConnection();

connection.setRequestMethod("GET");
connection.setDoOutput(true);
connection.setDoInput(true);
connection.connect();
InputStream is = connection.getInputStream();
int size = is.available();
byte[] bytes = new byte[size];
String message = new String(bytes, "UTF-8");
JSONObject object = JSON.parseObject(message);
result = object.getString("access token");

} catch (MalformedURLException e) {
e.printStackTrace();

}

return result;
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4.2.1 REIFHEEREIFR R T
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AN EI4.4 7 B F 1 B AH 5 28 ] . MachineController 2845 £
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A o %3O MachineService $&f1ER 55, FDACSEBIRHA & BT K JE1E
PS5 #4F . MachineService B8535 P 5L T MessageController, i) Feign SZFXT
ZAR 55 R AR, Hirp MgttService 23 1582 A MqttClient SZF % mqtt
THERT 5 & A

B )
MachineController MachineStatusMongoDao
| +insert/delete
s MetineStatsConrole ; | e
— configSpeed() — MachinePm25Service MachineStatusRepository |
-configlightl) ~ pem————— -RedisService 0 |e=mm——— ) - machineStatusMongoDao e ==——— 4
- configTemp() - MachineStatusRepository - machineStatusStatisticsDao |
- configTiming() +isOnline{) -~ machineStatusRedisDao | N —
- setControlOption() + fetchMachineHourlyPm2_5() | MachineStatusStatisticsDao
- status() + handleMachineStatusMonthlyf : ~ insertHourlyBatch()
-configComponentStatus) | LD > - selectHourly
T - selectDaily
: - insertDailyBatch
| — insertMonthlyBatch
: MessageController MattService
: B ng‘tssse;:/?:e - properties:MattProperties MattProperties
A\ =3 e I = -1 - client:MaiCiient == ==
<<interface>> | —fimwareService ] T publish() inbound
. . | + configPower() P — outbound
MachineService | figOp() +init)
~ setControlOption() | + conngop + getMessage |
- probeControlOptionByModelld() | MM'— |
- chooseComponent() ~ fr===—— 4 \ |
- configSpeed() ! | |
- configLight() : | |
- configTempl() | | |
- configTiming() | | ,.________L _________
| L | | |
| | | I
| | : :
: : I |
i ! I I
| / | |
| RepositoryController V. V.
| RedisService Mattinbound MattOutbound
L= == —p| - redisService: - i
+ insert/delete - String url; - String urls;
+isOnline() + update/select - String username; - String username;
- String password; - String password;
— String clientld; — String clientld;
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AT web WAFMH HTTP PR, s i fedz fil i w & [ MQTT
W, FEZAREHTARLHH, HH Mqttinbound L8 MQTT HIJHEHIL, IFAC
B MQTT SR AR 55 s ik S OB . 24 TR e DAL BARAE B, Ak
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/] RFEMQTTH54
try {
MgttConnectOptions options = new MgttConnectOptions();
options.setCleanSession(false);
options.setKeepAliveInterval(30);
options.setConnectionTimeout(10);
client.setCallback(new PushCallback());
client.connect(options);
MgttMessage message = getMessage(object);
client.publish(topic, message);
} catch (Exception e) {
logger.error(e.getMessage());
}
/] FEEHEOREA (U8 KE A H)
@PostMapping("/config/speed")
public ResultData configSpeed(String qrcode, int speed,
HttpServletRequest request) {
String consumerId = (String) SecurityContextHolder.getContext()
.getAuthentication().getPrincipal();
ReceptionPool.getLogExecutor().execute(new Thread(() ->
logService.createUserMachineOperationLog(consumerId, grcode,
"speed”, new StringBuffer("User ")
.append(consumerId).append(" operate ").append("speed").append(”
set to ").append(speed).toString(), IPUtil.getIP(request),
String.valueOf(speed))));
return machineService.configSpeed(qgrcode, speed);
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/] A& A
LocalDate lastMonth = LocalDateTime.now().minusMonths(1).toLocalDate();
LocalDate currentMonth = LocalDateTime.now().tolLocalDate();
int month = lastMonth.getMonth().getValue();
Map<String, Object> condition = new HashMap<>();
condition.put("createTimeGTE", lastMonth);
condition.put("createTimelLTE", currentMonth);
condition.put("blockFlag", false);
ResultData response =
machineStatusStatisticsDao.selectDaily(condition);
[/ AFEBEFEERS
CorePool.getComExecutor().execute(new Thread(() ->
communicationService.create(status)
))s
CorePool.getComExecutor().execute(new Thread(() -> {
LimitQueue<MachineStatus> queue;
if (redisService.exists(uid) == false) {
queue = new LimitQueue<>(120);
queue.offer(status);
} else {
queue = (LimitQueue<MachineStatus>) redisService.get(uid);
queue.offer(status);

}

redisService.set(uid, queue, (long) 120);
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ScheduledTask & X T —Y8EBHE 45, Flania B B HEE RAUE R . W
2 HERSY [RRERCHT AppMsgPushService,

TEPATIA ST, FAT7T EEAE SceneOperationService FL HE TR 27 20 A 1X I TH
MW IXJGFIH SceneOperationProducer SEIE B 720 Kik . 247H B &K% )

)&, FAT-2 A1 SceneOperationConsumer HEILIH S, , FEEGIETY B Y topic A1 tag,
%ﬂm%F@ATWWMﬁ%¢&@ﬁ®MJﬁ%%ﬁm%ﬁ%mwmﬁmm
B2 R 1 SN I A4 (A e R g o

LA J
<<interface>>
UserMsgPushMapper SceneOperationService
MsgPushController + insert/delete - sceneOperationDAQ: SceneOperationDAO

+ update/select - i . i
T requestHtipSenvietRequest _Pf OdsucceenreOperat\onProducer. SceneOperationPr

- msgPushService:AppMsgPushService : + createSceneOperation()
|

- sendAppMsg(params) + updateSceneQperation()
T Pm———— | + deleteSceneOperationBySceneld()
| | + deleteScenesOperationsByConsumerld()
| | + getOperationBySceneld()
| ! + getQrCodesBySceneld()
| 1 + getQrCodesBySceneld()
: AppMsgPushService + executeOperation()
|
o | Pttt PushUt !
- userMsgPushMapper:UserMsgPushMapper (=i
+ sendPush(params):boolean |
— getPushUsers(params):List<Strina> \{I/
|
| SceneOperationProducer
_________________________ J
: - producer: DefaultMQProducer
| - doAfterSyncSend(Message
ScheduledTask message, SendResult sendResult)
- service:AppMsgPushService
~ weatherScheduledTask() <«interface>>
MachineClient
- operate()
- configSpeed()
- configlight() SceneOperationConsumer
- configTemp() (— ==
- configTiming() | + client:MachineClient
—mmingStatus) | TTTTT -
- confirmPowerOnoff() - procce):ss(Sc.enE?_;é)er:jlonDsTtO
- obtainMachineList() scene perationDTO, Map<String,
Object> map):boolean
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mE4. 10 R IR, FEHERTEE R, FRATFEZR A MessageBuilder 1478 —

o A topic IVHEL, SRS FAI R FRATEIEA I BAE =& 04T syncSend() B
é&EﬂT SEHNHE R ik HERERIGE, HAESREBERALENEE S
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/] RIEHEREAE
@MQProducer
public class SceneOperationProducer extends AbstractMQProducer {
@Override
public void doAfterSyncSend(Message message, SendResult sendResult){
super.doAfterSyncSend(message, sendResult);

/] MEHEWHFREHE
Message msg = MessageBuilder.of(sceneOperationDTO)
.topic("scene-operation”).build();
sceneOperationProducer.syncSend(msg);
public void syncSend(Message message) throws MQException {
try {
SendResult sendResult = producer.send(message);
log.debug("send rocketmg message ,messageld : {}",
sendResult.getMsgId());
this.doAfterSyncSend(message, sendResult);
} catch (Exception e) {
throw new MQException(" 4 & % % ik, topic :" +
message.getTopic() + ",e:" + e.getMessage());
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RocketMg-Console-Ng ~ OPS Dashboard  Cluster  Topic  Consumer  Producer  Message ChangeLanguage ~

Date : B
Broker TOP 10 (0 Totalvisg Broker 5min trend nacy
-@- broker-a0
30000 250
250.00 \m
2,00
200.00
150
150.00
1.00
100.00
5000 050
000+
broker-a:0 19:30:00 19:38:00 19:46:00 19:54:00 20:02.00 20:10:00 20:18:00 20:26:00 20:34:00 20:42:00
J000
SCHEDULE_TOPIC_XXXX
Topic TOP 10 0 Totalvsg Topic 5min trend nacy
100
080 100
0.80
0.60
080
040
0.40
020 020
& & & & & P S L $ 192030 193730 194530 195330 200130 200930 201730 202530 203330 20:41:30
I A R S A 59
o v Y $ ; 9 = B
N N N

HELENI G, RATENER TS E 18 topic FITE PR E R A o
e B . FA1H FH @MQConsumer 23 topic F1 consumerGroup {3 A,
FIH process() SEIE EHIE TR, THEBSZH RS WIE4.12 Fos, PUTIHE
RS A& 4. 13 R

Bl 4.12: S SO A

/] $ATHENCH & iy £ A topicAn iy 5 41 4 FR consumerGroup
@MQConsumer(topic = "scene-operation", consumerGroup =
"scene-consumer-group-1")
public boolean process(SceneOperationDTO sceneOperationDTO,
Map<String, Object> map){
String[] configArr = { "speed", "light", "timing", "temp" };
/] SR HEsequencext 54 IR F HATH T
List<SceneOperationCommand> commands =
sceneOperationDTO.getCommands().stream()
.sorted(Comparator.comparing(SceneOperationCommand: : getSequence))
.collect(Collectors.toList());
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Kl 4.13: A THE 2 H BAR AR

// BATEWOY B = i topicHn il % 4 4 FrconsumerGroup
public boolean process(SceneOperationDTO sceneOperationDTO,
Map<String, Object> map){
for (SceneOperationCommand command : commands) {
String device = command.getDeviceName();
String component = command.getCommandComponent();
String operation = command.getCommandOperation();
log.info("device is:{},component is: {}, operation is: {}",
device, component, operation);
int value = NumberUtils.toInt(operation);
ResultData resultData =
machineClient.config(command.getQrCode(), value);

}

return true;

RocketMq-Console-Ng ~ OPS  Dashboard ~ Cluster ~ Topic  Consumer  Producer  Message ChangeLanguage v
TOPIC MESSAGE KEY MESSAGE ID
Only Return 2000 Messages
Topic: | scene-operation v |Begin: 2021-02-041949 g End:2021-02-0621:49 g
Message ID Tag Key StoreTime Operation
AC1300014A224F7D000818A62CC70004 2021-02-05 18:52:23 -
MESSAGE DETALL
AC1300014A224F7D000B18ASAET60003 20210205 18:51:51 -
MESSAGE DETAL
AC1300014A224F7D000818A59B190002 20210205 18:51:46 -
MESSAGE DETALL
AC1300014A224F7D0008189C05090001 20210205 18:41:18 -
MESSAGE DETALL
AC1300014A224F7D0008189BFEOE000 20210205 18:41:16 -
MESSAGE DETAL

B 4.14: A B A R R 2
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broker queue consumerClient brokerOffset consumerOffset diffTotal lastTimestamp
broker- 0 94 94 0 2021-01-20
a 16:41:10
scene-operation 0] 2021-02-05 18:52:23
broker queue consumerClient brokerOffset consumerOffset diffTotal lastTimestamp
broker- ] 2 2 0] 2021-01-22
a 12:24:51
broker- 1 1 1 0 2021-02-05
a 18:41:16
broker- 2 3 3 0 2021-02-05
a 18:51:51
broker- 3 2 2 0 2021-01-20
a 17:11:16
broker- 4 1 1 0 2021-01-20
a 15:05:19
broker- 5 1 1 0 2021-02-05
a 18:41:18
broker- 6 1 1 0 2021-01-20
a 16:25:28
broker- 7 0 0 0 1970-01-01
a 08:00:00
broker- 8 3 3 0 2021-01-20
a 16:13:05
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FORTHEE , A THOHERRE P, E R RUE BN SR, Bk
SE G T AR B IR 55 S 428 1 B A IH A R 38 1 AnEI4. 19,
FERR 55 S S B SN G, AT AENH B2 )5 & & 2TH B XA PR
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el 4.18: R AR v Lk o B AU

public PushResult sendPush(String title, String content, Map<String,
String> extrasMap, String... alias) {
ClientConfig clientConfig = ClientConfig.getInstance();
clientConfig.setTimeToLive(Long.valueOf(jpushConfig.getLiveTime()));
// f£NativeHttpClient W 4 & /3, HHMA& WK 7, TREERE®HK
JPushClient jpushClient = new
JPushClient(jpushConfig.getMasterSecret(),
jpushConfig.getAppkey(), null,
clientConfig);
A &3-S
PushPayload payload = buildPushPayload(title, content, extrasMap,
alias);
PushResult result = null;
try {
result = jpushClient.sendPush(payload);
log.info("### 42 - " + result);
} catch (APIConnectionException e) {
log.error("#f X 4%, HHEER ", e);
log.error("Sendno: " + payload.getSendno());
} catch (APIRequestException e) {
log.error (/4 2 L i, HBEA!D ", e);
}
return result;
}
/] HEH B, AR ERE AR
AppMsgPushDTO appMsgPush = new AppMsgPushDTO();
appMsgPush.setTitle(title);
appMsgPush.setContent(content);
appMsgPush.setAlias(service.getPushUsers());
/] KEHE

service.sendPush(appMsgPush);
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s U AR I ST AR A R 55 5 A AT AR R B IR 55 i s
HITHE,, FERTRRILIT T 2 E A appKey. channel, i 7 S35 00iafbfa 2, ik
PR 55 i AR TH BT B iR S P TR B B R
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/] RIEBACH EE P %

JPush jpush = new JPush();
///EERA Key
jpush.setup(appKey:
/] RER 4

jpush.setAlias(user.consumerlId);

,Cchannel: "");

jpush.applyPushAuthority(new NotificationSettingsIOS(sound: true,
alert: true, badge: true));
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FIH B R SRR P HOR R B i RO E., PASE B AR X e 46 A7 0
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hRIEREE J
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SceneService
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e:SeeneOperationService
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SceneOperati

- producer: DefaultMQProducer

] 4.22: I A AR 1A

AL O K B AN &I 4.227 7R . SceneController F T E2YSUR1 37 35 AH X 1)
WK, WEReIE. BRIE. iR IREEE, SceneCtlController HT
PO g s s K, AT S N R E ST o X PR T2 20 0 R
SceneService fil SceneControlService iX MR 55 -
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B, SceneControlService i 11 MachineClient 5% B XA 25 G Ae S ], X IRSS
[A] i) SRS SceneOperationService, %M BT K NIA KIRAE, A G I
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APIER P B R, fFEHS I RA, SN BT A

PR T IR B MM R4 AE, BlS (8 & 1) IR 55 o A2 QA R 038 2K
TEF‘ it AXT R I J7 SR 5, AETPRIFE0 A JSON SCA, i w2 ML 21 1i§
RIG SRR A e e, T3 50 B AN S AR BB 45t A
[, FATER LT mCR 3 SR BAFICE MySQL i, RE37 St N AR5 BA T
MongoDB ', WE4.25 7 2% P im B3 R R s B K, & m e 5
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el 4.23: % i) B S A S A CRY

SceneOperation operation = _sceneOperation;

User user = SpUtil.getObj(SpStr.user, (v) => User.fromJson(v));

operation.consumerId = user.consumerld;

operation.sceneName = _sceneNameController.text;

int len = _sceneOperation.commands.length;

List<SceneOperationCommand> commands = [];

for (int 1 = 0; i < len; i++) {
SceneOperationCommand command = new SceneOperationCommand();
command.commandName = _sceneOperation.commands[i].commandName;
command . commandComponent =

_sceneOperation.commands[i].commandComponent;
command.commandOperation =
_sceneOperation.commands[i].commandOperation;

command.sequence = i + 1;
commands .add (command) ;

}

operation.commands = commands;

Scene scene = new Scene();

scene.sceneName = operation.sceneName;

scene.consumerId = user.consumerld;

scene.sceneOperation = operation;

scene.status = 'off"';

/] RrER, PATRIE G & o7 %

BaseResp resp = await SceneService.createScene(scene);
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Pl 4.24: fiz55 i 5 A7 St B AE o SAUAY

SceneDO tmp = sceneDAO.selectSceneByName(sceneDTO.getName());

SceneDO sceneDO = new SceneDO();

BeanUtils.copyProperties(sceneDTO, sceneDO);

/] ENTG=EREER

long sceneld = sceneDAO.insertSceneDO(sceneD0);

sceneDTO.setId(sceneld);

/] KB F W R AE

SceneOperationDTO sceneOperationDTO = sceneDTO.getSceneOperation();

sceneOperationDTO.setSceneld(sceneld);

boolean flag =
sceneOperationService.createSceneOperation(sceneOperationDTO);

sceneDTO0.setSceneOperation(sceneOperationDTO);
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/] F=RE

public List<SceneDTO> getScenesByConsumerId(String consumerId) {
List<SceneDO> sceneDOS =

sceneDAO. selectScenesByConsumerId(consumerId);

List<SceneDTO> sceneDTOS = sceneDOS.stream().map(this::sceneD02DTO)
.collect(Collectors.tolList());
return sceneDTOS;

}

public SceneDTO sceneD0O2DTO(SceneDO sceneD0O) {
long sceneld = sceneDO.getId();
SceneDTO sceneDTO = new SceneDTO();
BeanUtils.copyProperties(sceneDO, sceneDTO);
/] KRBT = N R
SceneOperationDTO sceneOperationDTO =

sceneOperationService.getOperationBySceneld(sceneld);

sceneDTO.setSceneOperation(sceneOperationDTO);
/] KB FAEAKEE (NredisH KE)
List<String> grCodes = getSceneQrCodesBySceneld(sceneld);
sceneDTO. setQrCodes(qrCodes);
setData2Scene(sceneDTO, grCodes);
return sceneDTO;

WEA26 A IR, FERE 505 BT, FRATTRR B4 B e AR BN 1
[PI%5AE, FFilad sceneDO2DTO J5 yARTE G P BB 2Eab B, X 2EAb 34y
FEEEMES, X B /E BeanUtils H1¥) copyProperties J7{% .

TE B A& s AR e F AT R 8o — 4ERSAVE R4S O ME—FRiH, TR
2 AR, BRI S 2 S8R, RATFEAERT ZR S )
THERS SN N 2 R T A SR RIS A B . FESREU, S5 A is
TSR A A A B, R4S R0 DA TSON A& U0R A7, X k4 T
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public void setData2Scene(SceneDTO sceneDTO, List<String> qrCodes) {
double co2 = 0;
double humidity = 0;
double pm25 = @;
double temperature = 0;
for (String gqrCode : qrCodes) {
/] RIGRBE SRS
ResultData data = machineClient.runningStatus(qrCode);
if (data.getResponseCode() == ResponseCode.RESPONSE_OK) {
JSONObject object =
JSON.parseObject(JSON.toJSONString(data.getData()));
log.info("json data is:{}", JSON.toJSONString(object));
co2 = Math.max(co2, object.getDoubleValue("co2"));
humidity = Math.max(humidity,
object.getDoubleValue("humidity"));
temperature = Math.max(temperature,
object.getDoubleValue("temperature"));
pm25 = Math.max(pm25, object.getDoubleValue("pm2 _5"));

}

sceneDTO. setTemperature(temperature);
sceneDTO0.setCo2(co2);

sceneDTO. setHumidity (humidity);
sceneDTO.setPm25(pm25);

ME4.28 7R, F s TR 3 500 32 5 08 & R i 5 IR 25 SR
H. Wit FiRMRAY, Bim7EY A SceneController A £33k A5 — MU & T 3454
RIS, BRRIA R 2 KBS, I35 P A — S il e 0T
LA A5 i 2 S S A T SE B A
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4.4.4 HRPITRYSCH
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SceneOperationDTO sceneOperationDTO =
sceneOperationService.getOperationBySceneld(sceneld);
/] RE BT K # 44
Message msg = MessageBuilder.of(sceneOperationDTO)
.topic("scene-operation").build();
sceneOperationProducer.syncSend(msg);
/] HEH R, R YEsequencext 8 4 T HATHE T
List<SceneOperationCommand> commands =
sceneOperationDTO.getCommands().stream()
.sorted(Comparator.comparing(SceneOperationCommand: :getSequence))
.collect(Collectors.tolList());
for (SceneOperationCommand command : commands) {
String device = command.getDeviceName();
String component = command.getCommandComponent();
String operation = command.getCommandOperation();
resultData = machineClient.operate(command.getQrCode(), component,
operation);

}
652 @ *an 652 @ *40
o B + e B+
E24:nE RBIR
HHHR HEHR
[ ] ]
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HEaE BREEE
e
$ [+] (+] * [+]
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BB )

LogController

- request:HttpServietRequest
— logService:_ogService

- addMachineComLog

- queryMachineComLog

- createModuleLog

- getModuleLog

- createUserActionLog

- getUserActionLog

- createServerMachinelog

- getServerMachineLog

- createUserLog

A4
LogService
- logDao: LogDao <<interface>>
LogDao
- createhachineComLog - inserthachineComLog
- fetchMachineComLog - queryMachineCemLog
- createModuleLog l _> - insertModuleLog
- fetchModuleLog - queryModuleLog
- createUserActionLog - insertUserActionLog
- fetchUserActionLog - queryUserActionLog
- createServer2MachineLog - InsertServer2MachineLog
- fetchServer2MachineLog - queryServer2MachineLog
- createUserLog - insertlserLog .
— fetchUserLog - queryUserlog
|
|
|
A4
BaseDao
- mongoTemplate

- getMongoTemplate

K 4.31: HEABRE

LogController Jyiif sk A L2, HARMLER Bl Ui £ 2 H AR A 37 S5 A0 i S5 A
sk H GRS A DRIk, Wiy HEmerg S &im. i
w%%ﬁﬁumwiﬁéﬂ LB LogService, 1252 T4 KA M H
G R R H SRS A R 73k, X8I YA LA LogDao 15 RIS 2 5 1)
JZ, ZREE HELHR SRS, LA mongodb /E % A7 iF .
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// BNHZEHRG

public ResultData insertUserActionLog(UserMachineOperationlLog
userActionLog) {
ResultData result = new ResultData();
userActionLog.setLogId(IDGenerator.generate("USL"));
mongoTemplate.insert(userActionLog, Collection_UserActionLog);
result.setData(userActionLog);
return result;

1:47 0.27K/s R W 100% @ 147 074K R W 100% @
¢ BEAE « WeR%
20210115 2021-01-03
O ise2-38 HE-ER
R -4
2021-01-14 FlE-§EHh
O 12835 O Rm-=F
2021-01-14
2020-12-21
ISE2-HBiF FE-8EE
O seo-mm FLR- 43
- O nE-BE
O Rp-#st -t
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4.6 BiEsHTERRIE TS5

4.6.1 BUESHTRREIFEM T

ARFEARTEA I 2 =R B, — R R TI =AE EdE , 5—2
WA WARAER Y H 5% . MachineStatusController T H2YCH X A121T4L
WA ATRIE R, 1% DRI AR 2 B A XISy, Qi CO2, IRIBAESE, i
B 55 N FE AT A B, RBUR B TH = LE B 434 . UserActionCon-
troller JIF T S A AT =R (W BRAE R, 2300 22 UM H 26 AL PRAR e F
IAH., JBAXHE H BT R B T4 e . IR N E 4.34 7R

BEHFERAE )
<<interface>> <<interface>>
- > UserActionMongoService | _ _) UserActionMongoDao
Ir - insertBatchDaily +insert/delete
UserActionController | - fetchDaily + Update/select
- request:HttpServietRequest :
- userActionMongoService |
- userActionDailyService ]
- componentMeanService |
- probeByUserld2Component() :
- probeByComponent() | _
- queryUserAction() | " ;;’?‘egaﬁ? ) «interface>>
!__ - fetchE)earta lonallyDervice | _ _) UserActionDailyDao
<«interface>> - getDataGroupByUserld + Insetdeleto
TempService - getDataGroupByComponent + update/select
- insertBatchHourly A
g |
- InsertsatchDally | <<interface>>
_ fetchDail | | MachineStatusController : MachineAgent
e : :-,_r&lu-es_t;ﬁtﬁ,s_eﬁ\a%augs‘_ _______ A |r - findMachineldByCodeValueFace
Ca2Senice | | - machineStatusService : | toConsumer
- insertBatchHourly <_ - _: : B mg;fsn; Ej?:me | :
- fetohHoury [ | - coSenvice : !
- insertBatchDaily | I - humidSenvice | |
- fetchDaily | ) | <<interface>>
- tempService | N
[ I overSenice |______|_____> ComponentMeanService
<<interface>> [ ' | | - insertBatchDaily
N . | - modeService .
HumidService | heatSeni | | - fetchDaily
- insertBatchHourly ¢ -~ _I : ) ;;Cm,iz‘;ém | :
- fetchHourl L a . -
_ insenBatc;:DaHy | ™ StafisticaDatariourlyl] | |
_ fetchDail | | _ statisticalDataDaily() | |
_ : - getMachineldByQRcode) | :
- getFormatedDatal) | <<interface>>
<<interface>> : : - fetchLastNDayData() ! L _>M
PowerService | | - fetchLastNHourDatal) _ _ _ _ ______ Jl - handleHourlyStatisticalData
- insertBatchHourly <_ -l T - handleDailyStatisticalData
~ fetchHourly [
-insertBatchDaly —\ _________________ _:_ __________________________________
- fetchDaily : | Ir -i
|
I ! |
Y \'2 Y A\
<<interface>> <<interface>> <<interface>> <«interface>>
ModeService HeatService VolumeService IndoorPm25Service
- insertBatchHourly - insertBatchHourly - insertBatchHourly - insertBatchHourly
- fetchHourly - fetchHourly - fetchHourly - fetchHourly
- insertBatchDaily - insertBatchDaily - insertBatchDaily - insertBatchDaily
— fetchDaily — fetchDaily - fetchDail - fetchDail
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BA B A TR th B A B A TN A, s AT R i e S A T, —
DI E R A TAE S, RS AT Redis PUERRIOEIRIE T401T, fidis
MR A R FF AT MySQL w55 — T AR ARG aT AL, 1 3R
i E B AENLE I 8] BEA 1A R8T LA ST R -

A G E LS5 B/ A Redis HHgRIUE s AT A R, it
AT RERGT S 00T, 2 NI KRB R T— UCEMESS . A MySQL
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PR A 4. 35 7 o

Kl 4.35: Bearia A TRE T S SRS

for (String machineId : map.keySet()) {
Object queue = map.get(machineld);
//# % queuets 7 vifstatus
if (((LimitQueue<Object>) queue).getlLast() instanceof
MachineStatus) {
LinkedList<MachineStatus> list = new LinkedList<>();
for (int i = @; i < ((LimitQueue) queue).size(); i++) {
list.add(((LimitQueue<MachineStatus>) queue).get(i));
¥
VlMachineStatusHourly msh = countViStatus(list);
if (msh != null)
statisticalDatalist.add(msh);

}
List<JSONObject> datalist = statisticalDatalList.stream().map(e ->

JSONObject.parseObject(e.toString())).collect(Collectors.toList());
List<IndoorPm25Hourly> pm25HourlylList = datalist.stream().map(e -> new
IndoorPm25Hourly(e.getString("machineId"),
e.getDouble("averagePm25"), e.getIntValue("maxPm25"),
e.getIntValue("minPm25"))).collect(Collectors.toList());
indoorPm25HourlyDao.insertBatch(pm25HourlylList);
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AR RO e R A, 2 ) POR s A P 45 I A
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/138 RER RS LS
public static String userDailyMachine(List<UserMachineOperationLog>
list){
Map<String,Integer> map = new HashMap<>();
for(UserMachineOperationLog userMachineOperationLog : 1list){
String key = userMachineOperationLog.getValue();
map.put(key, map.getOrDefault(key, 0) + 1);
}
return getDiskMax(map);
}
/138 %R P AR & % R B
public static String userDailyTime(List<UserMachineOperationLog> list){
Map<String,Integer> map = new HashMap<>();
for(UserMachineOperationLog userMachineOperationLog : 1list){
String s =
stampToDate(userMachineOperationLog.getTime()).substring(11,13);
map.put(s, map.getOrDefault(s, @) + 1);
}
return getDiskMax(map);
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buzz:37: (0.08%) hert:1492: (3.07%)

modifyBindName:6: (0.01%)
uv:7: (0.01%)

temp:12: (0.02%)
timing:36: (0.07%)
sweep:97: (0.2%)

power:10139: (20.85%)

share:296: (0.61%)

lock:710: (1.46%)
shareBind:30: (0.06%)
timing_machine:312: (0.64%)
unbind:375: (0.77%)

light:4605: (9.47%) speed:25697: (52.84%)

bind:479: (0.99%)

mode:4303: (8.85%)
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Feflt HTTP 2 11. HismA APP B2 203 AE Android REEH

2% 5.1: RGN

FEB MR FREE

M 5545 B B 2 il 95 A S

ERR Docker

HE RS Linux. Android

AR &L MacOS

B Mysql 5.7.29. Redis 5.0.3, MongoDB
A Postman

A Nginx 1.15.7. Maven 3.3.9
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