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CHAPTER 1

T 4R Baetyl

Bactyl & Linux Foundation Edge BEFH , SAEAFZHEEREN AN PO, SORIEH B, ITEM
VRIS AR A IR TR . B, B EA T S0, Bactyl A1
FE%4 BIE (Baiduw-TntelliEdge) ZyERASHFLAGN , AL AE 2 MHERT R R LA 0L L 17
B AR, BT, SIS T RS Bactyl AHLETE, BRTISE) DB, &
SRR, AP, WA RS

FESH BT E, Baetyl —J5 AT B8, PR 2O0RE, #ERE —INREAE — S AORIER, B
R B PR ES. IBH, BRI T IR BGE AT AR, BN SR BRI, TR i
VB, ATRATE M 2 P Sl N A E )L 20R; J— T, Baetyl fEBOT IR T AT %035
BT B, BT SR Bit% 7] DAFE SCRF Docker 4 R BER G FfT —MEXkRE, fKFE Docker 15
F-E SRR, BifR Baetyl 7E RS0, FEMMSEE—EG 1AL, Baetyl @514 Docker ZaS ALK T
PEDRE Y S PRRIRE Sy, RS At TSI CPUL NAFSEREIR, R TSI IR

1.1 %

o DRICVFSEHERY . Baetyl SRt i@ TR ORI, FRAEX RS IR SS , HTEERERE . &
TAEEHEZE N 2Ry pRER AR, #E AT DAYE Baetyl HiidT

o WAERIA ™ BB % BIERGEHEMNA Baetyl, BEAHE =, 2N Baetyl $24L5E K H
HPERREE, it CFC, Infinite, BasyEdge, TSDB. IoT Visualization ZEr75, 0] DAYE Z i bn e re
FREE AL B, RRERE A A E o R Ly TSDB K] ikt R

o M55 1Ed B Bactyl HEATASMCABIEAL, SBHMS B T HAR R, JF R 584 DARYE B O
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YHZHFEG : Baetyl 2Rk T4, i X86 il ARM ZE44f%) CPU, Linux Fl Darwin #4{E

1.2 4R

Baetyl fEA— NGRS, B TREVEZ ISR, Rt RT e, BT

Baetyl L)y BTG SLOIRYE T, WEsh. B, 7%, mgl#RSE. APL. ey 7M. Hul
SCRFPIFzATRG: Native JEARAESURI Docker 2t

HER baetyl-agent 7151 BIE mimEHECFEIN, WRAMATR N T, e B b, ik
FINIE, PRI 24

B baetyl-hub $#2AEET MQTT $pid fyHEIT FAIATIIRE, CkE 4 Rz A=0: TCP, SSL,
WS & WSS;

B baetyl-remote-mqtt AT HFEMD MQTT Server #f T/ B H2, IFH B 2B %

B baetyl-function-manager $2fHET MQTT JHEMLH], Bk, mATH. $ L. ma R
THRESS

B baetyl-function-python27 $#24t Python2.7 EREGE1TH}, T H baetyl-function-manager 7
SIS

B HRER baetyl-function-python36 $#2{it Python3.6 pREHEITH}, #]H baetyl-function-manager Zfj
SEzhEsl;

B baetyl-function-node85 #2fit Node 8.5 FEE TR, W] baetyl-function-manager Z7
IS

SDK (Golang) 7] {} T & H i ABEHR
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1.2.1 A

docker: custom network ‘baetyl’
native: host network ‘localhost’

N
Servers or Clients

out of Baetyl

iy

1.3 R&ERZR

o ik 22 Baetyl

o AL ¥ Baetyl

1.4 FERHE

o Baetyl %11

e Baetyl B f#ix

.| Function
SQL

o LofT 4T3t Python i&4T8T 45 Python A

e dofT4t3t Node iZ4705 %5 Node By A

o hof4t2t Python i&4ATET 5| NG =7 6,

-
report/forward ————>|
5| Agent . Cloud Management
; desire/backward Suite
| \
inspect
Master ' )
| Remote Baidu
GEICE  fcccccoccooooooonoss
P > mMQTT ot loTHub L AWS
RESTful : loTHub
API i matt
) ; v (R
. i matt MQTT ( )
inspect instance e ClientA MQTT
update start/stop i LR %/% Client B
start/stop 0
! y —
] i mqtt'? L
— | R . 3 s maqtt
: ) : Function jv_
i Manager
R Remote | GRPC
Baetyl Master ; grpe
process ! v grpc
:, F| Function
Baetyl Services S FSE Pythonds | i GRPC
docker: container Pytﬁzigﬁ grpc GRPC Client B
native: process ) Client A

1.3. BRERE
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o hofT4t3t Node :ZATRY NG =7 &
o WofTIH R —A B & SLHFEEATRT
o dofTIA —A B 2 Uk

1.5 fnfaysamk

M TIRIH TR, Bactyl #54 GHRBSRIRITIR L, 4 BULRTFTIATCRTTI. SIRIES% 1
fif 5] Baetyl BTk FCHFN Y

1.6 Bx&H3AN

Baetyl /0 W A MITIRAZIT RAELR, BATETEITE A Bl R4, wE, w el gt it
X, S E ST B SORE KA WIS 1 — > R i ARSI . 8 T AR HEDE Baetyl B )%, 4N
REA LR RT Baetyl FA AU, YOlgedfan X SHATHER .

o WA Baetyl Gt HIF & # 4k X
o WA Baetyl 1 LF Edge #1841
o WK IEHRES] . baetyl@lists.lfedge.org

o WM E| GitHub $#£%¢ Issue
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2.1 @&

o RYi: XHELIE Baetyl R4, 047 FRUE. WS, BN RS R,

o ERYF: 15 Baetyl SEBURYROERSY, BT BRATA (EREER IRSS, NE SRS, XML RESTful
APT FIeip 1715

o MR55: 15—41#%% Baetyl MBI TREAFES, HTIRASELHAINRE, LU EBmRS . KL
RS . WRS .

o 2Bl A8 MR AR E TR AR, —A MRS TLAS B ZAN3L6], tnl PAf HA ik 5 7355 3h
SR, AR EOT AT SRS B R B0 B B &5 sh S B s

o fEfils: FEME MSSMEHAE S, TRAR NI E R, HUcE e E . IE4. BARSRIEN H S, ha]
PLEFI B HS, inHE. Biess 2 H 5%,

o SIMERS:: 5 M55 1A IaB TR A BEE S AT HARSZI, Hedl Docker 2828550 Native YRR .

o MS5H RGiHI KA Baetyl REAILAEEIZ MRS, W55 Z MIBAHMIRER, AR 24 Bt T 53
WiiFy (SRS MUTF B ) o RSB AT A B B 5 R R IR Y, R 5545 115 X 2615 LA
KPUMER, FRARBST R A H . Mds WRORR R i T AR R T RE A5 1k, AR SS SR T P i S
MR FIATHERS, XM RASFET RS L, FrAERA SR
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2.2 Ry

—ANSEEEN) Baetyl RGH BRI, S5 (GGG 0 R G URALT,  FRE AR R e 8 454
BSSAHN IRSS . — A IRES AT AR sha TS5, B sEBlER i AR 7 ST BERISF . TR siyE a2
] — AR5 T B S 3L A% IR 55 40 AR S, BT AR B0k 5 e U, By ) — A 11, BB
JEB— A AR R4~ Client ID j84#: Hub, 2 RIEREEEN.

F il Baetyl JRE 7 A0 JLANE I BiER:
o bacetyl-agent: $Efit BIE ZAPERST, BATRE EIRFINN T % .
o bacetyl-hub: AT MQTT By E#E S -
o bactyl-remote-mqtt: F2fit Hub MlzAe MQTT i 55 #E47 11 BRI 55 -
o baetyl-function-manager: RGEREOTRMSF, PEFTRR RS BIEBEANH Bl A 4 e ROR -

o baetyl-function-python27: AL ET Python2.7 MUK RKBUH A GRPC k%, WTAFEE A
baetyl-function-manager i -5 RECLHIFEALTT .

o baetyl-function-python36: AL ET Python3.6 AR EREBIH AR GRPC RS, W LAFLES
baetyl-function-manager {5 ERECLBIFEALTT .

e baetyl-function-node85: FEALIMZEE T Node8.5 A BREH A GRPC k5, I AFEE L baetyl-
function-manager i A EREEHIFEAET .

ZRA
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docker: custom network ‘baetyl’
native: host network ‘localhost’

e

2.3 =1BF

ERYEMEN Baetyl RERIEL, ATTEPLITAFEGHIRS, WEBITIIERSE,

47
TR R AR

report/forward ————>|
5 Agent . Cloud Management
l desire/backward Suite
inspect ,
Master '
Remote Baidu
date [ e
e MQTT = loTHub L 5| AWS
RESTful \ ) loTHub
API mat SRR
Y v _ £
' matt MQTT )
inspect instance N RN ClientA MQTT
update start/stop > MQTT Hub I Client B
start/stop
v 4
mqtt't L
e et EEEE T maqtt
Function KL S
LEER ) P Remote grpe GRPC
¥ GRPC Server
Baetyl Master grpc = —
process v grpc
< v
E Function
Baetyl Services i Python36 | i g:\';? GRPC
docker: container Python36 arpe GRPC Client B
native: process Cllent A
| ——
Servers or Clients _s| Function
out of Baetyl P

St RESTful API

1. JAT/E842: sudo systemctl start baetyl PAR#EIF 3N Baetyl, SR)5H4T sudo systemctl
status baetyl KA F baetyl B IEHBFT. Darwin R4 Nl 14T sudo baetyl start JEZ

Ui B G ATIZAT baetyl.

TR ELSMETAEA Y etc/baetyl/conf.yml, FIiffLztTHis(. API Server, HGALEH

FRINF IR ] 55, X ST E R BV T BCE T AL . MR EEA S, &FE /var/run/ HRFA

baetyl.sock (Linux) ({4
G FRRT 22 E M H L var/db/baetyl/application.yml, HIAZECE ANAEAENAS B B fi]

e g5, A5 N0 R R Y C B P B I 55 9 R AR SR . %SO S BRI RCEL R A8, Jii Rt &

AR T R 2 R 55

4. TEREFTA RS T, FRIFLTA Engine # 0 HAT— 28l TAE, HWNASBEUN 22 N En
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A R55 BB -

5. Mg TAESE UG, JHIRIY BB A IR s, AR SS Rl MO & S 2 ER PR . AT 2FF
FH#E MU B 2 s IR & A I 55 A H Rl TARH SR, IR 4 s TAR
FSRE, RSG5 IBH RGN TAEHSRSPEHEE, 7R,

6. fi, WHRAE ctrl + c B} baetyl, TRRFF S [AINEAITA MRS B SLBIR -5 Fr, Q0L I 0 3 il
A SRJGTHPE baetyl.sock JFiRH

T2 5E 5 A application.yml fit &5 B :

// R E
type AppConfig struct {
// 36 R BB W R A

Version string “yaml:

/7 36 =R BT DRSS 1R R

Services []ServiceInfo “yaml:

/] T8RRI E R R

Volumes [JVolumeInfo “yaml:

/] FHERE

type VolumeInfo struct {

/] ¥ RIS R — B AR

Name string “yaml:'"name"
—~{0\\,63}$""

/! FWRIFESEEENLEEF

Path string “yaml:"path"

/] FREERARE

type MountInfo struct {

/] T8 Tk A W A AR

Name string “yaml:'"name"
—~{0\\,63}$""

/1 A5 RAFE A BB H R

Path string “yaml:'"path"

"version" json:"version'""

"services" json:'"services" default:"[]""

"volumes" json:"volumes" default:"[]""

json:

json:

json:

json:

/] BREEEHRERR, RERTE

"name"

Ilpathll

"name"

Ilpathll

validate: "regexp="[a-zA-Z0-9] [a-zA-Z0-9_-]

validate:"nonzero""

validate: "regexp="[a-zA-Z0-9] [a-zA-Z0-9_-]

validate:"nonzero""

ReadOnly bool “yaml:"readonly" json:'"readonly""

!/l REBEE

type ServiceInfo struct {

A

10
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(8:EW)

/] %8 R e — B AR

Name string “yaml:'"name" json:'"name" validate:'"regexp="[a-zA-Z0-9] [a-
—2zA-20-9_-1{0\\,63}$""

/] AERME WA, EWEHA Docker Hifk 4K

Image string “yaml:"image" json:'"image" validate:'"nonzero"
/] RSB AL, BB oAy ST %

Replica int “yaml:"replica" json:"replica" validate:"min=0""
I BERBEFEVHWERS, BEEBUAEAZETER

Mounts [JMountInfo “yaml:"mounts" json:"mounts" default:"[]""

/] BRRE AN FEWH P S, AT Docker ZH#HEMER

Ports [Istring “yaml:"ports" json:"ports" default:"[]"~

/] RS FEYE H %A, AT Docker HHEMHR

Devices  [Istring “yaml:"devices" json:"devices" default:"[]"~
/! FWRBEGRFHEHSK, EREHE "arglo]”

Args [Istring “yaml:"args" json:"args" default:"[]"®

/] ERRERFHARLE

Env map [stringlstring “yaml:"env" json:"env" default:"{}""

/] RS SEBIE R K

Restart  RestartPolicyInfo “yaml:'"restart" json:"restart"’

/! & RS EN LB R IER %], AT Docker FZ&AERA

Resources Resources “yaml:"resources" json:'"resources"”

2.3.1 5|ER%5%

SRS TR HIAEREB IS, SCOURE. S5, XIS BAEMC TS, ATASSIUR MR IR S5 5474
MRIGBLABE IR, AIEEEA A TR E Bk 55 . H RISCRF T Docker A& Native JEFEL
X, JEZib &R k3s Aaiiiat.

Docker 5|

Docker 5| %24 /l255 Image f#Fl) Docker ifgituhit, il i/} Docker Engine % /™K /Hsilkss. B
A M55 f# ] Docker Engine #2{ILfY)HE LM% (BRIAN baetyl), FFARkHE Ports fFERX S 21T, M
Mounts {5 ERMLGTH 5, MG Devices if HRMUS A, Ml Resources {if HORMCEA % nl (I IR,
tan CPU. WAF%. W55 Z T AB R 5544 751, 1 Docker ) DNS Server f3tiHi. M55 HYEA
FBIXF Tt SIETSTRRNRHENE S .

23. XEF 11
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Native 5|E&

TETCIEPEBE AR5 00~ (WIAAAR ) Windows) b, Native 5| #£DARRPERE 7 20U AT REAASLILIAS S 0 6
AR, %GR RS Image RN Package #75, Package 7rffifeflt, WHIRS IrRieT, HIX
SRR RO (70 Python fiifégs. Node fRegs. lib %) HEAE LM FIRBIZE . A RS B s
EHLMGE, A b AR R ER T, PR R e 1 b e . IS5 IR S R R, BT
PERERY RIS -

R BT LT TRGRA, AFEERT ., it g,

Hul, FRpFEEASIH TR ES —, NSt TIRSHIEACE W25, oA example HRgRELE 5> 5 T
native 1 docker P H %, (HELSEMSE—.

2.3.2 RESTful API

Baetyl FREF o REE—4 RESTful API, X HTTP/1. ¥ Linux &4t FEHAR A Unix Domain Socket,
[ EHidE S /var/run/baetyl.sock; HAMMEERA TCP, BRiAMibEH tcp://127.0.0.1:50050., H HiHE
U 7SR A AL Token 197758, JFUECE B 20005 MRS 3052k A Token, 451K
U5 40 Token DISFBEAS R st e AN 099500, S2OIBNUR TR Header %2 RFFENAT, %
R B AR B 52190 2 To i # ] Token 1, PRINENAS SLB TG YA Sh A S sh HAbs2 1.

XRS5 S, SSBIE B E PT PA IR AL B AR AR APT Server ik, Jizd5#944FKH Token, DA
RSB ZRR, LT —WRR L e,

Header ZFRAUIF
 x-openedge-username: WKSHFK, RIARSS 4 FR
o x-openedge-password: 5851, HIZ7 Token
N2 H TR B
o GET /v1/system/inspect 3KEUR S5 SATVRES
o PUT /v1/system/update 5 R AR5
o GET /v1/ports/available $KEL1E FALHIZS i 11
o PUT /v1/services/{serviceName} /instances/{instanceName} /start shZ5)Eah3A R 51—~ 5541
e PUT /v1/services/{serviceName} /instances/{instanceName} /stop ShZE 11 FANAR 55 0035251

o PUT /v1/services/{serviceName}/instances/{instanceName} /report #it45 IR 45 32600 H & SCIRZEE B

System Inspect

W% O T HRIBCN E BARE :

12 Chapter 2. Baetyl %2243
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/] REWFTA Baetyl RZLHfEEFRA

type Inspect struct {

/1l REREE

Error string “json:"error,omitempty" "
/] K&
Time time.Time "~ json:"time,omitempty""

/1 BEE R

Software Software ~json:"software,omitempty""”

/1 TR R

Hardware Hardware ~json:"hardware,omitempty
/I BEBR, RERS L. LHABTRIF
Services Services “json:'"services,omitempty"’
/] HFRERE, AEFEELRMBA

Volumes Volumes “json:"volumes,omitempty"”

/' BEGEE

type Software struct {

/1l BENBRERLSE R

0s string ~json:"os,omitempty"’
// T EAH CPU A5
Arch string "~ json:"arch,omitempty""

// Baetyl L/E¥4#%
PWD string "~ json:"pwd,omitempty""
// Baetyl MR&EATHE R

Mode string " json:'"mode,omitempty

// Baetyl 43##] Golang MRA

GoVersion  string “json:'"go_version,omitempty

// Baetyl XA

BinVersion string "~ json:"bin_version,omitempty""
// Baetyl git ##XRA

GitRevision string “json:'"git_revision,omitempty""
// Baetyl jm# #yh Fl B & A

ConfVersion string "~ json:'"conf_version,omitempty

/] BEHER

type Hardware struct {

/1 TEEHA TR L

MemInfo *utils.MemInfo ~json:"mem_stats,omitempty""

(T gk%E)

23. ¥EBF
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// & EH CPU MU

CPUInfo *utils.CPUInfo ~json:"cpu_stats,omitempty""
AR EX IR % A VR

DiskInfo *utils.DiskInfo “json:"disk_stats,omitempty""
/7 BEN GPU fa B ARG UL

GPUInfo [Jutils.GPUInfo ~json:"gpu_stats,omitempty"”

System Update

WO T EH RGN ERRE, BAFRZ AMA OTA FMERF OTA. KA OTA &XfHECE
FEFEREE . IS DASIR ST E ST, SRR SRR SS , EREA AN S EARSF -

— KN OTA [ :

14
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rename
application.yml
to application.yml.old

v

success?

no

yes
v

copy new config
from app volume
to application.yml

v

success?

v

no

yes

find unchanged services
and prepare all new
services

v

stop old services except
unchanged services

v

start new services
except unchanged
services

v

success?

yes

no

rename
application.yml.old

back to application.yml

remove
application.yml.old
and commit new version

back to application.yml

rename
application.yml.old

v

yes

v

stop new services
except unchanged

2.3.

FER

P Y NVIT.Y
I 'IUeS

start old services

except unchanged
carvicac
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Instance Start&Stop
A 0TSSR RS SE B, FFEAE e IR 55 24 SEBil 44, AR R 3 W] — A i 55 A ) 44 By 52
B, 2FARZ B SEBIE LR, SRS RS SE Bl

IR DSORGB ST R, T RS H SR, BRI BT, 5Ll B s ar
PAINEIRS AL RoR B S AP 0 T A, REHR VIR R . R BECT, sRBO TR B BRI 55 15 3l R 4L
S S S TS 43T A R ) i 1, R (08 R S 051 M AT AT 94 3 1

Instance Report

WA T E I 1) SRR AR IR A5 S B B E SCIRESE B _EARINAIAGG K Body, R JSON 4%,
JSON Wy#—ZFBfEA Key, ZR EHMIFER Key Mo @E . 20011

AR S5 infer FYSEHI infer 25— RGN FIRSHE R, L7 info Al stats:

{
"info": {
"company": "baidu",
"scope": "ai"
3,
"stats": {
"msg_count": 124,
"infer_count": 120
¥
}

I Baetyl [) Agent #5522 EAHE| = mr) JSON 417

{

"time": "0001-01-01T00:00:00Z",

"services": [
"name": "infer",
"instances": [

"name": "infer",
"start_time": "2019-04-18T16:04:45.920152Z2",

"status": "running",

"info": {

(T gk%E)
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(4 E30)
"company": "baidu",
"scope": "ai"
},
"stats": {
"msg_count": 124,
"infer_count": 120
}

AR S5 infer BYSEH] infer 25 " IRIAEWFIRSE R, RS stats, |H stats Kigi a5

"stats": {
"msg_count": 344,

"infer_count": 320

W Baetyl f) Agent Bib)54E FE] ZimAY) JSON 41N, IH info #PRHF, IH stats $a G :

{
"time": "0001-01-01T00:00:00Z",
"services": [
{
"name": "infer",
"instances": [
{
"name": "infer",
"start_time": "2019-04-18T16:04:46.920152Z",
"status": "running",
"info": {
"company": "baidu",
"scope": "ai"
(FakE,)
23. XEBRF 17
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(8 E30)
1,
"stats": {
"msg_count": 344,
"infer_count": 320
}

2.3.3 IMNETE

Baetyl HFI &4 M55 LHIBE T ILAN REAAL &
o BAETYL_HOST_OS: Baetyl frfeikss (fg3Hl) MRS H
« BAETYL HOST ID: Baetyl iifeikss (f854L) 19 HOST ID, W PAMERBARITREL
« BAETYL MASTER API ADDRESS: Baetyl 3:#2/%1% API Server Hihl
« BAETYL MASTER_API VERSION: Baetyl &% API f{HR 4
« BAETYL_SERVICE_MODE: Baetyl /% R MRS BT
« BAETYL_SERVICE_NAME: fR% 14 %
« BAETYL_SERVICE_TOKEN: #7584 irf% Token
« BAETYL_SERVICE_INSTANCE_NAME: JR%5:6li4%%, MT 848

« BAETYL SERVICE INSTANCE ADDRESS: JR&scfilfiht, HTFaiEsE

BT RAE BB SRS R 45 2 8 5 52 BAETYL_MASTER_API_ADDRESS JRJ%E$2 Baetyl EREFHY, Ll
Linux %%~ BAETYL_MASTER_API_ADDRESS ZRiAJZ unix:///var/run/baetyl.sock; HAhRGFAIA LI
. BAETYL_MASTER_API_ADDRESS 2RiA\2 tcp://host.docker.internal:50050; HiAth RGBT
BAETYL_MASTER_API_ADDRESS 2Ri\ 2 tcp://127.0.0.1:50050,

HE: PAPRENIFET TR fo LR AR T EHEAAHREL.

2.4 ERLER

FORTE R0 T TR, TR 505 IR N5, AT AE Wl AJT A H SRR

18 Chapter 2. Baetyl 2844
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2.4.1 baetyl-agent

baetyl-agent PRz FEMEIHL, 741 BIE mug&BIEMER, #1 MQTT A1 HTTPS @i, MQTT
3% SSL/TLS JE-BAUFIGE, HTTPS 3| SSL/TLS JF B mAGE. TR H T AS % s il H O
Agent Bkt H O = FE.

ACBE H At = Fe
L A3 e E i 1 AR SR HOIRAS(E BT R ARes =
Wz AR SR, A AR, Hai B OTA Fiff
3. MTTHAFAEE H 3, PG PN A 288 AP TR OTA

=B HIE] BIE 2o BECF A OTA #5405, &6 N8I BCE 6 A6 Al iR 21 18
ENE, WRTFEG AR U E LrE It H MD5S MRWASEE M. IrafrdiiEsir2)n, =
B EAEFHY /update/system £ LIk 2 HH RS-

PR o RIBERAEBIMRAE T RIE ZHEIL, TANRAEE F IR Agent 183k, & KiELT,

2.

2.4.2 baetyl-hub
baetyl-hub fijFx Hub @—EHUHRATEEIT FFIA A G, RA MQTT3. 1.1 #h), ARG S, AT E
W 2 R BERT SRV S AL R IR 55 . HAE R Baetyl RGEMVEE I, A IR S5 P4l B AR sl iy K AE

Hai 5 4 i A7 TCP., SSL (TCP + SSL). WS (Websocket) A& WSS (Websocket + SSL), MQTT
PSSR AN T

o 7 FF Connect. Disconnect. Subscribe. Publish., Unsubscribe. Ping Z£I)jHE
o SCHF QoS SEZE 0 A 1 HYIH S AT Y

e 1% Retain. Will. Clean Session

o CREITHISA +. # SEEEATRY 38

o THFEZER ClientID Fl Payload LI

o EFHF ASCRERAFIITIA $ S RZEA) 328

o BE} ANKHE Client (1) Keep Alive $5:4:PA Kz QoS 2528 2 i LA FNT I

o RAGFT P FB P SH AT / A 8 A, FMAMKER KA ML 255 4T

o THERCSCERIAT R K EENT 32k, A SRR R K 268,435,455 (Byte), #) 256 MB, A[ifiiJ message
P BT T B

o ClientID CFRFIR/NGFEE, $5. FTRIZ. BT (5) FIEFAF (2R CleanSession 2 false A 7t
VA, R KA 128 PNFEFF

2.4. EFER 19
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o THER QoS Hfi

o WERAE IR AIAUE, Client MAFEIERER &% AE431) username Fl 4311 password |
T EBEER . AR password Ah=s, MR iE— 040 2 %0 2

W ARETE, HLANEGHERT QoS 2 0 i, RIGEITF] QoS 1, JHEABIALA QoS J 0 i

username <

IR

Hub SZHkfa B RS el HeamiT B 0 ¢ A S AR 38 t/topic KAl
AR TCIA R B EOR, St aT DAGE 5 =511 MQTT Broker/Server SR

2.4.3 baetyl-function-manager

baetyl-function-manager Xfﬁ(@ﬁmfiﬂﬁﬁi PRALET MQTT B L],
PRI RAE ST, I AR 1 -0

— AN EREE B
PRBUE PIA R 171

AT BT R ASCSE BRI S B R ML

SR R POREL.

HOTsr CPC, i Sk i B SEABRIETT SO, BRAE R Eh

XA ARG . SR

Hub

Master
- T T M
Function Manager mft
API -~ - - start/stop -1 instance rule
pool engine
start;’stop
v
Function B
b StaE'VStOP - _ Instance 1
o > Function A
I\ ______ Instance 1 Function A
\ J Instance 2
PR
Bt MRS
AR BRACIATHS 5, BRAO TR R AR AL, BURSEALIE. 3k functionMessage JHKUHIA I
HE (WALHMIEE), ASZeRECER E ) E . mfﬂﬁtﬂ?:

20
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{
"errorMessage": "rpc error: code = Unknown desc = Exception calling application",
"errorType": "*errors.Err",
"functionMessage": {
"ID": O,
"QOs": 0,
"Topic": "t",
"Payload": "eyJpZCI6MSwiZGV2aWN1lIjoiMTExInO=",
"FunctionName": "sayhi",
"FunctionInvokeID": "50£8f102-2b8c-4904-86df-0728811aba4db"
X
}

2.4.4 baetyl-function-python27

baetyl-function-python27 Hikh{)i% i1 EH 5 baetyl-function-python36 HitAHE, {HI2WE MK ELE
FT AR . baetyl-function-python27 Frfii IS GE T ET Python2.7 A, HiRMLET Python2.7
¥ pyyaml, protobuf3. grpcio.

2.4.5 baetyl-function-python36

baetyl-function-python36 #ifit Python sy 11/ 4-p 457 CEC el, MMl g S5 i) B O e
RACPRIHEL, WA S s . AR RS, (AR R . SBHR1E GRPC fieds sls sl , il
DA BRSO RIS AR A R Bz AT S . B A s G2 A T BT Python3.6 JiUAS

Python p& i Af th il AR JSON A thnl DU — it HE . JHE Payload fEA NS EL A BRI 22
I —¥ JSON fi#h% (json.loads(payload) ), MMM AT M (dict) AL, SO A —HE K

Python BB e lAE AR &, H Al os.environ| ‘PATH’ |,
Python pRECCAFEE F R3¢, Al context| ‘functionName’ ],
Python sREURHIANT :

#!/usr/bin/env python3
#-%- coding:utf-8 —*-

nmnn

module to say hi

nmnn

def handler(event, context):

nmnn

(T IR

2.4. EFER 21
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(B bTT)

function handler

wn

event ['functionName'] = context['functionName']

event ['functionInvokeID'] = context['functionInvokeID']
event [ 'messageQ0S'] = context['messageQ0S']

event [ 'messageTopic'] = context['messageTopic']
event['sayhi']l = "4, H#HFR!

return event

s Native #4243 X T, ER2EFAKRAE erample P34 index.py, &% 475 3%E Pythons.6, BE
2 F Python3.6 %% protobuf3. grpcio (KA pip %5 BT, pip3 install pyyaml protobuf grpcio).

2.4.6 baetyl-function-node85

baetyl-function-node85 AEHAYIKITEAH S baetyl-function-python36 AEHLAHIF, & Baetyl it
Node8.5 iZfTHI 5L, P AIASRS javascript JIASRALEN B, AR JSON A%t ] DA — 3
T E, javascript JIARGIANT -

#!/usr/bin/env node

exports.handler = (event, context, callback) => {

result = {7};

if (Buffer.isBuffer(event)) {
const message = event.toString();
result["msg"] = message;
result["type"] = 'non-dict';
Yelse {
result["msg"] = event;

result["type"] = 'dict';

result["say"] = 'hello world';
callback(null, result);
};

PR Native 2R X T, FRETRREE example P I index.js, &2 HITEHE NodeS.5.
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2.4.7 baetyl-remote-mqtt

baetyl-remote-mqtt XHRILAE MQTT B, FIMHEMA MQTT Server FEATIHEIEI . H i SCHFHC &
Z PR, FIELE 2 Remote F1 Hub [FEFHEATIH BRI, 45H 40T

(N
Client 1

N i

(N
Client 2

-~/

(N
Client 3

i

N
v

J

| —

2 MQTT @ HH

w EER, X Baetyl fy4H Hub 5ifE =i Hub & Z [Al3# 1 Baetyl imf MQTT i iHAR B S B
(k. . dE—H, i e A MQTT Client BIRTSZH 56 2z Bl R B & S5 .

Hub

F S

A\ 4

3

\ 4

N

Remote
MQTT

A\ 4

N

\ 4

loTHub <

f (—

Client A

(N
Client B

v

(—1_)
Client C

—

S

2.4. EFER
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CHAPTER 3

SAfrT ST

WA #) Baetyl JFEAZIHIH , R EARE 1 Baetyl STRACHZOOR, WEE AT AR

3.1 TR

Baetyl i Flil 1Y Git 43 SO R TR M 4R Y Github AUE 5Tk 7 =K.
1. Fork fUhd %

AT ZAL AR IR, BOGBRRIT A8 Handl 2, I, BATENIT % R A fork J5mF AT
A, KT fork —MURSE, 152% Github $ROAE R B iU Sy “Fork” 24

2. WERTF A
UAREAE B ) Baetyl TTERICHY, TS5 WF 6 ST A HOIT A 3R 8 -

go get github.com/baetyl/baetyl # # Bl baetyl (XA )E

cd $GOPATH/src/github.com/baetyl/baetyl # 3 A\ baetyl L E H &

git checkout master # KU 4T master £/ %

git remote add fork https://github.com/<your_github_account>/baetyl # 75 i it £ 4% 2 &
i

3. AU fork O
XHL, FFUEFRREER W bug $52FIBHR 2 W fork ARG, BEESHU e

25
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git status # EF LI AL TRA

git add .

git commit -c "modify description" # X REWIAHGE, HEXRGKIGFHAEE L
git push fork # ¥ ERAAMEEHRDGETLGE

4. AU AR

FT fork BGERNEE B R Baetyl ‘B 5 https://github.com/baetyl/baetyl #£37 pull request
(B RS i g d MRk ), BITSein Baetyl B 5 RIS G AR . —H Baetyl fUA5
CHEEVEH NGB TR . AATK, ERIVTE Baetyl B 7 R G2 & 2 ok A0

3.2 KEFEHE

o Golang LIS XHIEZ B Go Code Review Comments
o WEARS CT Ml 5 K i Email p R AR IEH A AR AR EE Aok URL

o 5 Ll PR A NI EE A comment, WERZCRAEH NG IHATEI, W EERE FE5E Done;
MRS, W4 M h

o WERGAEER AT ITHE NGO PE R ST, GnT Pl 28 FHE [ S0P a7 A4 i i dg — s
RS W1 A EAHE ] 52 PP A {5 B

o RATREBDALZRRADIRAL . — LI R F B B A AD . QR AR B2 A2 AUAS rh g i — A
WoNE s, A4 git commit --amend U git commit

3.3 KEBEAME

TR E . X EHE, JURHAL Baetyl fUIHE AR RIGAT, —HZORBEIEL TG :
o WA BT IFT 4 govendor fmt +local, H{KiifZ% govendor
o AURHEACHT BT EICINR (RS RBRAE) RS, 2% MiTird make test
o PUARASATSIE 1 BT AT S I, A Fe v Baetyl BTG AL

o A1 Baetyl BT ORI, BAEAE 1 AMUSITFEH RFFE )R, A ARSI A A
Baetyl ‘B U5 G

R VLB IR REOR MO, RIS ] SCRY TR -
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CHAPTER 4

Ax

RIRL I Baetyl

Wl

Baetyl PriiZedt F £ R4 4 Ubuntul6.04, Ubuntul8.04, Debian9. CentOS7. Raspbian, Darwin, 3
B FE45H amd64, 1386, armvT7l fl arm64.

Baetyl XRpfza TR, 42 docker Z4HAAI native PR, ASCHET docker A RA AT

4.1 %23& Docker

1£ docker Zgai T, Baetyl #ifi T~ Docker Engine. ARARIIALES M A Ze%¢ Docker, RIS DA An &4
% Docker PHilA (36 T2 Linux &40 -

curl -sSL https://get.docker.com | sudo sh

Xt CentOS7 R4, FELEAHRTE 2T 31)H3h Docker:

# % E Docker JTHLE BT
sudo systemctl enable docker
# B3 Docker

sudo systemctl start docker

1 Darwin 25t %3 Docker W] 2% docker.com/install, 3 /MNEZRE Baetyl # % /usr/local/var
Hk, RrHEEEIEREN.

27
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@® File Sharing
L4 I G G R 9
General File Sharing Disk Advanced Proxies Daemon Kubernetes Reset

These macOS directories (and their subdirectories) can be bind mounted
into Docker containers. These exported directories cannot overlap.
You can check the documentation for more details.

/Users
/Volumes
/private

/tmp

_|__

@ Docker Desktop is running
Mount

path on Mac
YRR, VRATLAAEFR Docker [RRAS:

docker version

R BUUZESE /W Docker M4 19.03 K& PA L.
WENEESE )i k.
4.2 %235 Baetyl

Baetyl K AHHCARIFEII;, B2 R AR 09 2GS AR AR rpm, deb . fEPATR A4, RTRAKE
Baetyl PR 2| B A

curl -sSL http://dl.baetyl.io/install.sh | sudo bash

HATSEEE G, Baetyl ¥r2xgi e %] Jusr/local/bin H3EF. Baetyl [iZf 7l BAEMAE /ust/local /etc/baetyl

28 Chapter 4. hEEZ3E Baetyl
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Ml /usr/local/var/db/baetyl H3ET, BARMIELE AW PASH 6o & S0k 3044,

4.3 SFATRBIERESR (i)

YER— A GATAHESE, Baetyl iliid hub BLBREEHEET MQTT i R B k55 , @i function-manager 5
BAN python27. python36. nodejs85. sql Szt T IMRHAAR A R AT R S5 o AR T DA 1 4 E 5 5C
1, ik baetyl FREFF MBI B VA S B BRA B HIZTT S8 KT R BB BCE TR, W 2% 6
ARk R A EI T TR

Baetyl B ML T —EROIRCE, ARATPAE L LA iy - AR BIC B3

# Darwin OS use Docker as a non-root user. So we don't run this script with "sudo',
—directly.
curl -0 http://dl.baetyl.io/install_with_docker_example.sh && bash install_with_docker_

—example.sh

AR AR AN 2 ARG B R AATAE DT B SO AR AN R A B g SR SO ARt T DARRAE
FEIAS R R R A B T T IS 91 e B ) B A A IR B AR

ARPIRCE AN T2 N E B, ARSE A SRR TR R R E .
URARAN T R BT, AR 5 2T AL ATE B

4.4 [3z) Baetyl

R P2 T 25, ARAT DA AR fir 4K JE ) Baetyl:

# Linuz
sudo baetyl start
# Darwin

baetyl start

£ Linux R4¢ 1, (RATAGEH] Systemd SRAFHE Baetyl ()53l (start). {511 (stop) FIAFRL (status)

JE 3 Baetyl:

sudo systemctl start baetyl

{1l Baetyl:

sudo systemctl stop baetyl

AARIBITIRS:

43. EARBIEES (Tik) 29
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sudo systemctl status baetyl

R Z H e Baetyl sUH S THHBCE ST, W EH S Baetyl:

sudo systemctl restart baetyl

1E Darwin 245 L, #RA]AH Launchetl k453 Baetyl 230 (load). {21 (unload) :
JE 3 Baetyl:

1n -sfv /usr/local/etc/baetyl/baetyl.plist ~/Library/LaunchAgents/
launchctl load ~/Library/LaunchAgents/baetyl.plist

{211+ Baetyl:

launchctl unload ~/Library/LaunchAgents/baetyl.plist

4.5 BIFETB IR

PRIF L% Baetyl PAJS, ARATPAMKHE AT 22 BREIE Baetyl Je 15 H s s s -

o Linux &% FEZLuH 4 sudo systemctl status baetyl RAFE baetyl =& IEH1afT. IEH AN
TR, BB ERT baetyl HERIL;

baetyl@baetyl:~$ sudo systemctl status baetyl
e baetyl.service - Baetyl
Loaded: loaded (/1ib/systemd/system/baetyl.service; enabled; vendor preset: enabled)
Active: active (running) since Mon 2019-09-23 11:31:57 CST; S5h 55min ago
Main PID: 997 (baetyl)
Tasks: 10 (limit: 4623)
CGroup: /system.slice/baetyl.service
Lo97 /usr/local/bin/baetyl start

23 11:31:57 baetyl systemd[1]: Started Baetyl.

o J£ Linux 8{# Darwin &4 I, WH{ELXuFHAT4 docker stats TFHF K MEHAT Docker 452
TIEH BT, WERFRCEH T A MBS, S MR A T MR st iR . WAL
I, FFYT baetyl SISGFIGEOFENTEEMNEL, RFLEER 25 8 dTI A mS. A E—
B FARRBIBCE B, ff R RIREE, ARSI TR PrR . RAHRFER ST
A—E, BRI RI

CONTAINER ID NAME CPU % MEM USAGE / LIMIT MEM % NET I/0 BLOCK I/0
16131b874143 function-node85-sayhi.node85-sayhi.1 9.88% 8B / @B 8.00% 72.5kB / 58.7kB 8B / @B
ff1fs5187a12 function-sgl-filter.sql-filter.1 9.88% 8B / @B 8.00% 75.8kB / 43.1kB 2.23MB / @B

1Ds

781838b42c4b function-python3é-sayhi.python36-sayhi.1 8.89% @B / @B @.80% 72.5kB / 6@.6kB 28.7kB / @B
8618cec4s9esd function-python27-sayhi.python27-sayhi.1 8.89% @B / @B @.80% 72.1kB / 6@.4kB 1.72MB / @B
2a29e8e17192 timer 8.88% @B / @B @.80% 29kB / 13kB 135k / @B
e8c36ald92aa function-manager 8.88% @B / @B @.80% 321kB / 335kB 922kB / @B
23b8aa7@9fee localhub 13.85% @B / @B @.00% 153kB / 87.6kB 229kB / 156kB

HIiz4T docker ZE4R7T

ceceeeeT
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o BEREEIAPTR ML, A AR H A0 TR RARIRL. R A SR
/usr/local/var/log/baetyl/baetyl.log. %1%} H & HIAYER, AS%F LEa 7. 4%
TR OAREE §47 Tssue,

4.5. BWIFRTMRINRE 31
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CHAPTER b

iRFDZ25E Baetyl

HHHCT PRI 2% Baetyl, RATLASR I IRR 2 A9 77 2R (1] Baetyl S oife.

51 #&&TE

o 43 Golang T EIHJHH Modules 457

Golang MIHARARASELR N 1.12, F3R4% Golang A] %% golang.org B golang.google.cn., FRATILAEFRH
Go Modules &KL, APAZ % goproxy.io KEH .

o 43 Docker Engine 417 Buildx e

Docker fiARRAS LKA 19.03, FMMZRAIFIRNE T Builds Difg, "I THIEZ TG, L%
Docker 1] £:% docker.com/install, $TJF Buildx ZJEEZ% github.com/docker/buildx

5.2 THAH

M Baetyl Github NS, PATFmL:

go get github.com/baetyl/baetyl

33
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5.3 Y®i¥ Baetyl FOEiR

#EA Baetyl T H H%, 4T make RIW] it 21 5 RS- 5 19 Baetyl TREFAIBIRALF .

cd $GOPATH/src/github.com/baetyl/baetyl
# URF 6, PTARSR

make # make all

iy IT5E G, Baetyl ERRFAIBURFE S S EMAETIH K output HIR'T, SHEMF-GIFHCE.
WERFESEFEMBER, BT ard:

# TR &, PrAfR

make PLATFORMS=all

#REHT R, HEWER

make PLATFORMS="linux/amd64 linux/arm64" MODULES="agent hub"

WIR i AT AEE i 41 Baetyl J2RE P AIBLERAR Y o

# HRF 6, FTAER

make rebuild

# rATFE, TAER

make rebuild PLATFORMS=all

#EHTE, HEHER

make rebuild PLATFORMS="linux/amd64 linux/arm64" MODULES="agent hub"

W _RiRgigar 2 A SR Git /9 revision I tag fEEARRFIIMA, B ATEIRAT A& I SEi8 50 o8 7%
BRAS L) 1B 2

5.3.1 HIfERRER

WA EAT Baetyl, SATERAMN EX LMW EITHE . DR H T HIESR, nTAMH T
RS, (HRRIEREITIT T el m e # TAE P4 2 Buildx ZhfE.

PEA Baetyl BiH H3g, 4T make image RFnJ/EBCH IR GG HBHEIR .

cd $GOPATH/src/github.com/baetyl/baetyl
#SHT 6, AR

make image

# UAF 6, 18R RR

make image MODULES="agent hub"

PATEERE, VRATPASRAT docker images SREFH MBI -
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docker images

REPOSITORY
—SIZE
baetyl-function-python3
—202MB
baetyl-function-python2
—162MB
baetyl-hub
—9MB
baetyl-agent
—18MB
baetyl-function-manager
—TMB
baetyl-remote-mqtt
—16MB
baetyl-timer
—16MB
baetyl-function-node8
—221MB

TAG

git-e8feb27

git-e8feb27

git-e8feb27

git-e8feb27

git-e8feb27

git-e8feb27

git-e8feb27

git-e8feb27

IMAGE ID

12b669a36a9c

278ebc465e17

abd5bef8ba92

Tac8dfecdb63

e6564cd87768

0daa114b968d

88a408e4512a

d7bflabb6d24

CREATED U

54 minutes ago U

About an hour ago

2 hours ago 16.
2 hours ago U
2 hours ago 16.
2 hours ago U
2 hours ago U
4 days ago u

WERART B HEZ AR BHR , RS E SR AT B G EHUE A push 28, IR0 H A Buildx A SCRRRFT
14 manifest B A HIHY BLR 2510 o

# rA-FE, PrafRk

make image PLATFORMS=all XFLAGS=--push REGISTRY=<your docker image register>/

#AERWF 6, HRNER

make image PLATFORMS="linux/amd64 linux/arm64" MODULES="agent hub" XFLAGS=--push,

—REGISTRY=<your docker image register>/

5.3.2 %23 Baetyl F17R%l

AR iy 2223 Baetyl FIRG], BRINZHEF] /usr/local.

cd $GOPATH/src/github.com/baetyl/baetyl
B A A

sudo make install # £ [f W %% docker

sudo make install MODE=native # 4 [f i %35 native HFLH X =0

PRI VAREE 2R H o, BAnTTH T output

5.3. 47i% Baetyl FoisitR
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cd $GOPATH/src/github.com/baetyl/baetyl
make install PREFIX=output # £ [f i %3 docker 7 24 A # l
make install MODE=native PREFIX=output # < [d] i %35 native A2 R i

1E Darwin ¥4 b, FFEE Baetyl (i1 /usr/local/var Hat, AVFHEEIIALRN.

® File Sharing
-==E- /: a I
General File Sharing Disk Advanced Proxies Daemon Kubernetes Reset

These macOS directories (and their subdirectories) can be bind mounted
into Docker containers. These exported directories cannot overlap.
You can check the documentation for more details.

/Users
/Volumes
/private

/tmp

Jusr/local/var

_F s

@ Docker Desktop is running
Mount

path on Mac

5.3.3 iE{T Baetyl F0;Rf)

AR Baetyl FRBIC 4245 3 BRARK 42 /usr/local:

sudo baetyl start

2R Baetyl HURBIC L2285 7HE e, BlAn5i H R HY output:
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sudo ./output/bin/baetyl start

R BB R 2T SN AR AR, B, 5 164% docker af7is e, W Eiday42& DA docker
Fabilis T Baetyl.
B

o baetyl JB3lI)5, T ps —ef | grep "baetyl" & baetyl BH L MINBlT, HfiE S shtpr
MSE. BdEFEHEMEFZER, HESUEBRIAEGE TEH 3 R var/log/baetyl HgH,

« docker iz T, AL docker ps B(# docker stats QA HAAEI TR,
o MFHFBEMACHER, FEBUNNACEFABFIR LN inage, $8EHCHER .
o N5 HE XBCE, TR AT RN AT R R .

5.3.4 HI#;

IE Baetyl ZZ3EAEERIN H % /usr/local:

sudo make uninstall

U2 Baetyl ZAEHESGE HRT, BIANIH Y output:

make uninstall PREFIX=output
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Baetyl Bf & 3 {4FEX

FAAEEE i -
o K/
~be gy

— k: T (kilobyte)

—~

byte)

— h: /N
REFLR BT 5% bacyle T[] example H 3 FHIHIT .

6.1 TEFEE

TR ECEA N AL E R 2 B, AT ICERBOARCE T2 TAEH % FHY etc/baetyl/conf.yml, it
B AN
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mode: BRIAME: docker, HZATHRA. docker: HEHMA; native: HEER
grace: BIA{E: 30s, FR4-th MR )48 0 B A
server: Ff£/% API Server & I
address: ZkiA{H ¥ LB 3 354 € BAETYL_MASTER_API_ADDRESS, F#2/¥ API Server Hiit
timeout: ZkA{H: 30s, FAE)F API Server i#F K i q|
snfile: W& T F XM, TUEARERL. WREE, THERFHELE: BAETYL_HOST_SN™ FRELA 2
docker:
api_version: ZtIA{E: 1.38, E /3% H Docker Engine AR4-$ 0 WA
logger: H XFE M
path: BRIAN A, BURIT R SCH; #m R 48  SUH U i i B SO
level: ZkiAf: info, H L%, X 4F debug. info., warn fr error
format: BRiA{H: text, HZITH KA, L3F text 1 json

age:

max: BRAH: 15, HEXHRI M m AR
size:

max: BRIA(E: 50, HAXEA/NRH, ¥ MB
backup:

max: BKIAME: 15, BAXHREHRALKE

6.2 MAEE

N B E ) BOA R E S 2 TYEE % R var/db/baetyl/application.yml, ElERE AT :

version: M JH A
services: M Jf R4 7%
- name: [W71] 44K, EREFI R LHE—
image: [/ /1] MR A H. Docker HEHMATRTMEHIL; Native #HBE X TR T MEEATQHT
EME
replica: BiAA 0, MHFBEI A%, RTFBHWMRE LK. BERFAFEG . BEEATHES
—REEH O, THERFES, MAHBRERRS RSB 3 L6
mounts: 7% B AT 5l &
- name: [W/1] FRE%AHK, & REFHET RSP H—A
path: [W/71] FREAEBA B R BT HEE
readonly: ZKiA{fi: false, HFiEAERE® A ik
ports: Docker AZFBEAT FFE om0, Flin:
- 0.0.0.0:1883:1883
- 0.0.0.0:1884:1884/tcp
- 8080:8080/tcp
- 9884:8884

(Fwgksr)
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devices: Docker K #EM AT W& utst, Mldn:
- /dev/videoO
- /dev/sda:/dev/xvdc:r

args: MALBEF 58, Flaw:

-c
- 'conf/conf.yml'
env: fR&EFIFHELE, Hlin:
version: vl
restart: R4 SE6]E B 5K L E IR
retry:
max: RIAAZ, RT-ERER, REEERAKREK
policy: ZRiA{H: always, E KB, no: FEH,; alwvays: K ZE B ; on-failure: R& 7% R
HEERE
backoff:
min: BRAME: 1s, & &/ IE G A (A
max: ZRIA(H: Bm, E B & A A [F A
factor: BRME: 2, ERFREHEAEHK
resources: Docker Z#4% T Ay 4 5L 4 J UK IR 4| BE & 0
cpu:
cpus: M4BT A CPU W, flfm: 1.5, RATUUA 1.5 /~ CPU W%
setcpus: MR SEBITHE CPU WA%Z, Fln: 0-2, KT TUFEAE 0 2 2 A CPU W#; O,
RAAUERSE 0 N CPU WA 1, RTTUEAE 1 A CPU #
memory:
limit: M4BT AF, Bl 500m, KA 500 kiHF
swap: &P AR, flwn: 1g, R TUA 16 IF
pids:
limit: FRE-SE5I QR By R
volumes: TFfE% 7%k
- name: [W/1] HREELHR, EFEHEFIRTE—
path: [W71] HHBEREN LWEE, EXTERFHIFERTE

6.3 IRRECE

PR B A BRA B B SR LAEH SRR /etc/baetyl/service.yml
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6.3.1 baetyl-agent &R

remote: Agent #Ikxt# BIE =& HEWE E
mqtt: BIE =% MQTT & L&
clientid: [/ /1] ## =% MQIT HW#H Client ID, MM EZMH L% &M ID
address: [W//1] =3 MQTT i#i# &y i3k, S Z{# A SSL Endpoint
username: [\71] =3 MQIT HEEHEWFH A 4, YRR HBOEKEH AP 4
ca: [W/1] Z3m MQTT B #E#H CA iEH BAE
key: [WA71] =3 MQTT #id %30 & f s Al 4 2
cert: [W/N] =g MQTT M H M E P A %2
timeout: ZKIA{H: 30s, =3 MQTT 318 & B A2 i b ||
interval: BRIAE: im, =35 MQTT EE B M RAE MG M E, K 500 A 8044 A 2| & A
keepalive: ZRi\fE: 10m, =3 MQTT 38 =% 3 By (R AL I
cleansession: ZkiA{fi: false, =3 MQIT WEEEWH Z L%+ Session
validatesubs: BtA{H: false, =¥ MQIT BH AL ELTITENEE., WEH true XIITW £
T A 2 1R
buffersize: ZRiA{E: 10, KX HEAGFRI AN, FHFEELCFREEE L
http: BIE =3 HTTP @M &
address: 4 H BRI MATT & oy M b4 7 =3 HTTPS Wik, THME
timeout: BRIA{E: 30s, =% HTTPS 38 3% 4 A5 Hf He [A]
report: Agent LR =IHEE
url: k4 URL, BEEE
topic: PR EMEM, LFERE
interval: BiA{E: 20s, % I8 [G A
desire: Agent W = T X HE
topic: TR EMBEMR, LFRE

6.3.2 baetyl-hub &R

listen: [W71] WE¥riht, fl4m:
- tcp://0.0.0.0:1883
- 881://0.0.0.0:1884
- ws://:8080/mqtt
- wss://:8884/mqtt
certificate: SSL/TLS EHAEFRER, wREF ssl ;X wss LSAEE
ca: Server i CA iF#H B4
key: Server HR%3mAhH BAE
cert: Server HMR%3mA# K&
principals: BAMMEEF, WEAEEN Client LEFEAN, XFFIKZFA L AL
- username: Client # A\ Hub Ji P 4

(T gk%E)
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password: Client # A\ Hub %
permissions:
- action: HMAEMM. pub: KAMIK; sub: T FARK
permit: MR AF W EAF K, X#F + fot LERA
- username: Client A\ Hub B P 4, 1 FiEF W NIE T B E %5
permissions:
- action: HMAEMM. pub: KAMIK; sub: T FARK
permit: MR AF W EAFI K, XF + fot LEA
subscriptions: T K HE &M
- source:
topic: MM A
qos: T # QoS
target:
topic: KA £ A
qos: KA QoS
message: JH KA % B E I
length:
max: BRIN{E: 32k; FOA(H: 268,435,455 F¥ (4 256MB), T AU &AM EKE
ingress: Y B E & M
qos0:
buffer:
size: BRIME: 10000, FEFENHFFH QoS 4 0 WA, MAZRF TREHEEKH K
B, EREHEE, NLHEHEEZHF QS 4 0 HHE
qosl:
buffer:
size: BRIAME: 100, FMFFAME QoS A 1 WHEZRFAD, BAZF TR EHEEWR N &
B, EBAEHNLE Hb RHEE (Mink&Ew) 2T XX FHHE, TELZ#MI (puback), Hub E#
BHASREZFTHHAAET, ToF REE.
batch:
max: BRIAM: 50, #ETS QoS K 1 WHAEBEE (FrAM) MERALH, HEFANMRY
EaEZHIA (ack)

cleanup:
retention: ZKIA{E: 48h, QoS % 1 Wyl B ARG AL E Py ata], Atz E il S ER
7B i 4 2 M 4

interval: ZRIAME: 1m, QoS # 1 HyJH & FILE |4 |4 G
egress: 4B X EE E WM
qosO0:
buffer:
size: BIAE: 10000, WHEEGEFHALEN QoS 4 0 WHEHK, BREBLLALEERY
B ZRHE, FHREANBEREREZF

(T gk%E)
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qosl:
buffer:
size: ERIAMH: 100, QoS 4 1 By A L#E)E, K#L (ack) WM EZFEAN, ZFHE, T
BRBHEE, —HFFEZFPHHEMAIN. QS K 1 WHERESLE P mREF55 P 5wk
(puback), WREFMEMTHEAARAELHIA, HEL—HELR, BAEFmELZHIAKE session,

~kH
batch:
max: ZRIAfH: 50, ENBEELTH AN R ALK
retry:

interval: ZkiA{f: 20s, 4 EF XA A g
offset: HEFI SHAMMXEE
buffer:
size: ERIA(H: 10000, #H#IA (ack) WH BT FHEFMRII AN, i Sai#E LXK T QoS
KL HFAEA 128 3 WEAHELE i, FRFHAANTFAES L 0 3 (A, WHFFE L
DNFEFEAMN, FF5 3 BRBEHIA, ERLREGESEFIAES 2 HANFIEA AT R THR
i Hub REEREMEMNFAMGFITREHLALE, RIEHALE, ERAHAHLEXR, LWHELY
FxH QoS 4 2 HiH 8
batch:
max: ZRIAE: 100, HEFHEFI TEEHKEEHN RALHK
logger: HXFER
path: %mﬁ » BURAT R B SUfF; A R AR R ST U S i B SO
level: ZkiAf: info, H L% K, % 4F debug. info. warn fr error
format: ZRA(E: text, HXITH#H A, X+ text F json
age:
ax: BROAE: 15, HEXHHRE R AREK
size:
: BN 50, B ASCH AR, B MB
backup:
max: BRIAME: 15, HAXHREHRASE
status: Hub KA &I
logging:
enable: ZiA{f: false, ZETH Hub HRAEE
interval: BRIA(H: 1m, JRAE BT H I A 5 5
storage: #iEEFIEE E WM
dir: BIAfE: “var/db/baetyl/data”, #iEEF4E X
shutdown: Hub i 1 g & I
timeout: ZtiA{E: 10m, Hub B H & B ]
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6.3.3 baetyl-function-manager iR

hub:

clientid: Client 3% #: Hub fy Client ID, cleansession % false | A& H =

address: [/ 7] Client %% Hub B3k

username: [/,71] Client %% Hub WH F %

password: MR FKEHA, L/MHE Client #FH Hub WEH, THXLAHT

ca: WEFFIES N EIAIE, LE Client #HH Hub B CA EFH EKAF

key: #RFKAEH N MINIE, SE Client #H#: Hub W& FimAhéf H i

cert: R FILH W FIAIE, S4/ME Client #H# Hub B E i A4 B A

timeout: EtjA{H: 30s, Client %% Hub W& H (A

interval: BRIAME: im, Client ## Hub Wy EHFAF MG A, A 500 B &6 n 2| F A (E
keepalive: ZkjA{: 10m, Client ##: Hub M {R¥FEE M4

cleansession: ZkjA{fi: false, Client #%#% Hub K2 % {f$F Session

validatesubs: ZtiAfH: false, Client ZE4 7 Hub ] 48, B 2 & IAT A & W4 E 4
buffersize: BRIA{H: 10, Client KHKJHE % Hub MW FRFIAN, #ERELRHHEAEL, KA
J& Qos 4 1 Wl EAKH Hub EX

rules: B i N B & T

- clientid: Client #% 4 Hub #y Client ID
subscribe:
topic: [#/71] Client [{ Hub i [ &7 & £/
qos: ZiAff: 0, Client |5 Hub 3] # 4 & QoS
function:
name: [W71] AFBIKEH EH 4
publish:
topic: [/ WHLR LA E Hub 8 £
qos: BRIAE: O, WHLRAA Hub £ QoS
retry:
max: BRI 3, RAERAK
functions: E#F|FK
- name: [W71] BEAMR, FIRNE—
service: [W/1] R BE & H L H oy R % 4
instance: LB E R
min: FRIAE: 0, HAME: 0, RA(E: 100, &> LM%
max: BRAME: 1, ®/AME: 1, FOAME: 100, RALAHK
idletime: EkiAfH: 10m, SZHI4% A 2% A At g
evicttime: ERIAME: im, LFIRERMY, WRXIALHF = RELHHS

message:
length:
max: BRA(E: 4m, BHESELHAFERM KR RAHLEKE
backoff:

(T gk%E)
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max: BRIAME: 1m, Client % H:i #KSLFl& K E# [
timeout: BXIA{H: 30s, Client ¥ & %S 42 i HY ]
logger: HXEEM

path: BRIANE, BUARATH R XM R 48 2 CHF M 4 i B X
level: ZkiAf: info, H L% K, % 4F debug. info. warn fr error
format: BtiA(E: text, HHITHK R, XIF text f1 json
age:

max: BRAME: 15, HEAXHRGHEARK
size:

max: BRIAME: 50, H ZXHANRE, B MB
backup:

max: BRIA(H: 15, HEXHEREHERAKE

6.4 baetyl-function-python f2 5

# HAOERNRE A, T5EFTH—REE
server: {E% GRPC Server M B EE,; &% baetyl-function-manager 7 % &
address: GRPC Server i"THy#i3l, <host>:<port>
workers:
max: BRI\ CPU H#HFIL 6, ABMRAZE
concurrent:
max: BROARMRE, &AIFKEEHK
message:
length:
max: BRAE: 4m, HHEEFAFBEURFAEZHRAHLKE
ca: Server Hj CA iF# %42
key: Server MM 43 fhH B2
cert: Server A% 34 K2
functions: H#F| %K
- name: [W\71] BEALHR, FIRkAE—
handler: [//1] B#H @AM K44, Wan: 'sayhi.handler'
codedir: [# /1] Python X fr 7 #1%
logger: HXFEM
path: BRIANE, BIARATH B XM R 48 2 CHF W 4 i B X
level: ZkiAf: info, H L% %K, % 4F debug. info. warn f# error
age:
max: BRIAME: 15, HEXHHREHRAREK

backup:

(NoTgks:)
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(8:EW)

max: ZIAH: 15, HEAXHHREH R AHKE

6.4.1 baetyl-function-node &R

server: 1% GRPC Server M Bz M E; # %% baetyl-function-manager L EW &
address: GRPC Server WWreh#iib, <host>:<port>
message:
length:
max: BRIAME: 4m, REEFAFBEWR KL RAHLEKE
ca: Server Hy CA iF# %42
key: Server M4 3nAhHH HA2
cert: Server HR%3mA#H K&
functions: H#F|FK
- name: [W71] BEALHR, FlRAE—
handler: [//1] BHZ@MALHEEH 4, i 'sayjs.handler’
codedir: [/ /1] Node W& Ff 7 #1&
logger: H LW EM
path: BRIANE, BUAATH B XM R 48 & SO M 4 i B SO
level: ZkiAf: info, H L% %K, X 4F debug. info. warn fr error
backupCount:

max: BKIAME: 15, BAXHREHRAKE

6.4.2 baetyl-video-infer &R

hub:
clientid: Client %% Hub By Client ID, cleansession % false 'R 2 A %
address: [/7i] Client 4 Hub # it
username: [/77] Client %% Hub W JH F &
password: #MRKAKFHA, LMHE Client #FH Hub WEE, THLAHT
ca: WORFJAUEH W EIAIE, s6/H Client #$ Hub & CA iEH Bi2
key: WORFAUEH W EIAIE, s/UH Client #¥ Hub 8% P Al B4
cert: WRXFILH R HIAIL, sAE Client #H{FE Hub B & P34 B 12E
timeout: EXjA{H: 30s, Client ¥3E Hub Hy A8 M H A
interval: BRiA{H: 1m, Client ## Hub HyEHEH A E, A 500 A0 %45 fn 2| & A(E
keepalive: ZkjA{f: 10m, Client ¥ Hub M {R¥FaEE M4
cleansession: ZtiA{fi: false, Client %3 Hub K2 % {f# Session
validatesubs: ZtiAfE: false, Client Z G & Hub I WL E, WwEE K IITIH & KRR H
buffersize: BRIAMA: 10, Client XK K% Hub MBI AN, RERBSSFEHEE X, KA

J& QoS 4 1 By EARH Hub &% (FHER)
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(8:EW)

video:
uri: [A70] ARk A SR XA, BB KT X & IP W& &G LA USB |k k
# T IP M&HEGL, @ARE R4 “rtsp://<username>:<password>@<ip>:<port>/
—Streaming/channels/<stream_number>/"
# “<username> fn “<password> RFEMLEF. AIEH A
# "<ip> RE IP FLRMRLE IP Mk
# “<port>" XX RTSP i #ysx &, Zkik4 554
# “<stream_number> RFAFHAHHET. WwEHA 1, WRKFMBEEEDR; WA 2, KT
PUE By A2 KA I,
# T USB ik, HWEANBZ AERN USB %5, 4 "0" RFEAE ~/dev/videoO™, FILFH
EHR 4 ~/dev/videoO™ BRETHEA B
# TR, HEENEANA X EE, FERIUAHN (BEX) Fisr REHE L
~video infer Mt%
limit:
fps: [LN] RTEBDHRBLEBHRADE. WRBELWMEL N, EPRLEFLENWERN N,
M Ceil(N/M) - 1 Wik & p Bkt
infer:
model: [ /1] #HAXHERE, FETHMEL NS T5%: https://docs.opencv.org/4.1.1/d6/d0f/
—group__dnn.html#ga3b34fe7a29494a6a4295c169a7d32422.
config: [W/] HAXHWEEXHBRLE., EETHELNAE A% https://docs.opencv.org/4.
—1.1/d6/d0f/group__dnn.html#ga3b34fe7a29494a6a4295c169a7d32422.
backend: [7[#] AW 5 A AnHE E R, FLFFHEETR 4 halide, openvino, opencv,
vulkan, default, FETMEL N AT S5%: https://docs.opencv.org/4.1.1/d6/d0f/group__dnn.
—html#gal86£f7d9bfacac8b0ff2e26e2eab02625
device: [V i1 o AT FE XA AT, TEBFWEETH cpu (BRIN), £p32, fp16, vpu,
vulkan, fpga,. EE VM EL KN ETS5%: https://docs.opencv.org/4.1.1/d6/d0f/group__dnn.html
—#ga709af7692ba29788182c£573531b0f£f5
process:
before: MEMRGIHE 4 % blob. (Tit) KA R EANKY EM&, BEFHME, HWHEFEKE,
XHpGEEfrtEE., FETHMEL AKX TS%: https://docs.opencv.org/4.1.1/d6/d0f/group__
—dnn.html#ga29f£34df9376379a603acd8df581ac8d7
scale: multiplier for image values.
swaprb: ARfr, A THGEEGHWE 1. 3 @, BK¥ A RGB T %4 BGR
width: % ER 6 52
hight: #r E& M & E
mean: M L FHENTE, WREKEA BGR H/FH H swaprb 4 true, M (M H 77
KA (HE R, #E 6, HE B)
vi: k% RGB wW i E, STEHH v2, v3, v4 —REMATHRGEM
v2: K&k RGB ¥ HRENE
v3: % RGB W a &

(T gk%E)
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(8:EW)

vd: ik Alpha #YE0E
crop: FRAML, KAEBREHRNT resize HIEFETWAY

after:
function:
name: [//71] ACFEMEA W 4 K o & 54 R
functions:

- name: [ 1] B AR, FlkAvE—
address: function manager MR4-Hiil, i FIE & % X Z <host>:<port>, # “function-
—manager:50051°

message:

length:
max: BRAME: 4m, BEEFAAFERMLEGRANEKE

backoff:

max: BRIAME: 1m, Client HH:i K LFIHK K E &M
timeout: BXIA{H: 30s, Client 3% ¥ & % SE 7 42 i it ||
logger: H LEE M
path: BRIACH A, BURIT IR SUHF; #m R 48 2 SUH U 4 i B SO
level: ZkiAfE: info, H L% K, % 4F debug. info. warn f# error
format: BRiA(H: text, H EITHHK R, L3 text 1 json

age:
max: BRIAME: 15, HAXHREHRAREK
max: FRINME: 50, HEXFA/NRE, B MB
backup:

max: BRAE: 15, HEXHREHRARE

6.4.3 baetyl-remote-mqtt &R

hub:
clientid: Client 3% #: Hub fy Client ID, cleansession % false U AHFH =
address: [//71] Client ## Hub #yHiit
username: [/7f] Client %% Hub W P &
password: R FAKE %A, L/MHE Client #FH Hub WEE, THLAHAT
ca: WRXFIEH N EIAIE, LAE Client # 3 Hub K CA iEH %2
key: WORFKFUEHS N EIAIE, S/UH Client #$ Hub B % P A4 B2
cert: WEFFHIEPF N FINIE, LAHE Client HH Hub B & P 3\ 4 K7
timeout: ZtjA{H: 30s, Client % Hub W # K H (A
interval: BRIA{H: im, Client 4 Hub W EAJAMMEH A, A 500 A& 3 v 2 J A E
keepalive: ZkjA{: 10m, Client ##: Hub M {R¥FE M4

(T gk%E)
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(8:EW)

cleansession: ZtijA{fi: false, Client % ¥ Hub K2 %&{f$F Session
validatesubs: ZiAfH: false, Client Z G/ Hub i 4 E, B & IAT A & W4 E
buffersize: BRIAfH: 10, Client XY E% Hub MAHFNFI AN, R¥BRELBHHEEL, KE
& QoS A 1 My ERE Hub E X
rules: @AM F| K, & Hub 3T JH B X #% Remote, BHR X
- hub:
clientid: Client %4 Hub By Client ID
subscriptions: Client [f Hub ] J§ #7 &, #l4m

- topic: say

qos: 1
- topic: hi
qos: O
remote:

name: [//7f1] 457 Remote &#, sb/MZ Remote %k T H—A
clientid: Client % #: Remote #j Client ID
subscriptions: Client [{ Remote 3T [ B4 B, 4w
- topic: remote/say
qos: 0O
- topic: remote/hi
qos: O
remotes: Remote %%
- name: [//1] Remote ##, FlFRWILME—
clientid: Client 3% #: Remote f Client ID
address: [//7f1] Client %4 Remote Hy it
username: Client %% Remote W F %4
password: WEFXFAKEZHE, SHHE Client %4 Remote W HH, THAHEE
ca: WEFFIEH N HIAME, SHE Client % ¥ Remote By CA EH %42
key: WRFFIEH W HIAIE, MUH Client #¥ Remote iy Fimih#l 12
cert: RRAIUEH W FIAIE, MAHE Client %3 Remote Hy%F /A4
timeout: ZkjA{H: 30s, Client % 3% Remote WY& M HY [A]
interval: BXiA{H: 1m, Client #%# Remote Hy E i AIFMEH ], A 500 fAh & {4 fn 2| & K (&
keepalive: ZkIA{E: 10m, Client %% Remote Hy{RFriE 4 o
cleansession: ZtiA{fi: false, Client %% Remote W Z & {f+# Session
validatesubs: BtiA{E: false, Client ZFEHE Remote T %H, WwE 2 & IAT A & W4 E 1
buffersize: ZkiA{f: 10, Client %L E% Remote WA HFTWFI A/, FHEELSIHYEE £,
W&ZJG QoS A 1 1l E/K# Remote E X
logger: H LEE M
path: BRIANE, BIAATH B XM R 48 2 O M 4 i B SO
level: ZkiAfE: info, H L% %K, £ 4F debug. info. warn f# error
format: BRIA(H: text, HEITHHK R, L3 text 1 json

(T gk%E)
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(£ k1)
age:
max: BKIAME: 15, HEAXHREHRARK
size:
max: BRIAME: 60, HAXHANRE, £ MB
backup:

max: BKIAME: 15, BAXHREHRALKE

6.4.4 baetyl-timer &R

hub:
clientid: Client %% Hub Ay Client ID, cleansession % false RN 2 A%
address: [//,7i] Client 4 Hub # it
username: [/77] Client %% Hub W H F &
password: WRRAKEHT, SL/ME Client #$E Hub WHD, EELAEAT
ca: WRFXFEE R EIAE, SLME Client ## Hub By CA EH BEAR
key: WORFAUEH W EIAIE, s/ Client ¥ Hub 8% P A4 B2
cert: WEFFHIEPS W FIAIE, LA HE Client HEH Hub W E F A4 K7
timeout: EXjA{H: 30s, Client 3= Hub A8 B A
interval: BRIAfA: im, Client # 3 Hub W EHEHZ AMGEE, A 500 HA>&£3 o8| & AME
keepalive: ZkiA{fi: 10m, Client %4 Hub AR+ B i 5
cleansession: ZtiA{fi: false, Client %3 Hub K2 % {f# Session
validatesubs: ZtiAfH: false, Client ZE /K Hub i 4 E, WwE 2K IAT A &k Wi 4R H
buffersize: BRIAfE: 10, Client XA &% Hub MW FHIIAN, RERHELFHBEE L, KA
J& Qos 4 1 Wl EAKH Hub E X
timer: timer AHx/EM
interval: timer A3 F H [ [F
publish:
topic: FH#ZZE LA E Hub M+
payload: f# %, map HE LM, Flan:
id: 1
logger: H LEE M
path: BRIANE, BIARATH B XM R 48 2 CHF W 4 o B SO
level: ZkiAf: info, H L% %K, X 4F debug. info. warn f# error
format: BRIA(H: text, HEITHHK R, L3 text 1 json

age:
max: BRIAMH: 15, H A XUHRE iR AR
size:
max: BRIAE: 50, HZHEXHA/NRH, Efr MB
backup:

(T gk%E)
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(8:EW)

max: BRIA(H: 15, HXIXHREHEAZE
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CHAPTER [

BT Hub BRSBIFIZFIEN Baetyl

L
o AT £ 24N Ubuntu 18.04

o Al MQTT Client f7HHI% i MQTT.£x Al MQTTBox, Hf MQTT.fx fiF TCP il SSL j%&
By, MQTTBox T WS(Websocket) #4277 =R .

Baetyl Hub lR45 52 BB BC & 2% Hub JIR 5500
PR Darwin %4 VAR LR A3 Baetyl, ¥ 52 R0 Baetyl,

7.1 BERE

o BBR—: 2% Baetyl, JFRARBIRLER . 2% kik 23 Baetyl BEATHRAE;

o BB ARENAFE RKBU B AW EEE, T sudo systemctl start baetyl PAZE##E/EZ)
Baetyl, ZRJ5HST sudo systemctl status baetyl EAF Baetyl & IEH151T. W Baetyl 4
JE3l, AT sudo systemctl start baetyl = ENNEFHIELE .

o IR R ERIERINAT 20, X MQTT Client fEAHNBCE ;

— #oRA TCP 3, WALFFEEM 4. %5 (S WHEE X principals Jl# 1 username,
password), FFikEXF M IR 1T EIT]

— AR SSLAEAIE, BRiEZERFRIMF450, EFEE CAUEFBLAKH CA B RIE P k1S
FUFAEH ,  HCHRRT I ) 14 iy 11 B2 B AT 5

— #RM WS e, 5 TCP MEREE A, (CFHRICEM 4. 8. AN RS
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o AR 27 RS —YIIER, BAEFR, HIniELd Baetyl HiEEl MQTT Client & & RS .

7.2

E R

Wi FR—FARBICER)T, $IA— T HECEAR Hub RS ANCE .

7.2.1 Baetyl MBIE{EE

WRSR BT 2053, 1 Baetyl B HC B0 A0 Al B :

# /usr/local/var/db/baetyl/application.yml

version: vO

services:

name: localhub

image: hub.baidubce.com/baetyl/baetyl-hub
replica: 1

ports:

- 1883:1883

- 8883:8883

- 8080:8080

mounts:

- name: localhub-conf
path: etc/baetyl
readonly: true

- name: localhub-cert
path: var/db/baetyl/cert
readonly: true

- name: localhub-data
path: var/db/baetyl/data

- name: localhub-log

path: var/log/baetyl

volumes:

name: localhub-conf

path: var/db/baetyl/localhub-conf

name: localhub-data

path: var/db/baetyl/localhub-data

name: localhub-cert

path: var/db/baetyl/localhub-cert-only-for-test
name: localhub-log

path: var/db/baetyl/localhub-log

54
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Baetyl Hub [ 55 i Fc B 5 a0 T e -

# /usr/local/var/db/baetyl/localhub-conf/service.yml
listen:
- tcp://0.0.0.0:1883
- 881://0.0.0.0:8883
- ws://0.0.0.0:8080/mqtt
certificate:
ca: var/db/baetyl/cert/ca.pem
cert: var/db/baetyl/cert/server.pem
key: var/db/baetyl/cert/server.key
principals:
- username: two-way-tls
permissions:
- action: 'pub'
permit: ['tls/#']
- action: 'sub'
permit: ['tls/#']
- username: test
password: hahaha
permissions:
- action: 'pub'
permit: ['#']
- action: 'sub'
permit: ['#']
subscriptions:
- source:
topic: 't'
target:
topic: 't/topic'
logger:
path: var/log/baetyl/service.log
level: 'debug'

A T Ry SR, POV AN A bty 1 R DRI 284, TR TG B0k I T P Y ports FFBL.

fn b AnA, Hub R4S S SN2 R TS 1883, 8883 DA K 8080 i 1, 4+ HIHAE TCP. SSL., WS (Websocket )
LR TR, T SCR A MQTTBox #l MQTT.fx 425 MQTT Client, WAt (i]5: 5I7E Fidix JLFH
HH7F 5 Baetyl BRGSO, BT,

7.2, EEW 55
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7.2.2 Baetyl Bz}

WA F B, W4T sudo systemctl start baetyl PAZ#RLIUHZ) Baetyl, Wi Baetyl C&JH5), AT
sudo systemctl restart baetyl EEH)H. RJGHIT sudo systemctl status baetyl JEZFH baetyl &2

BIEH AT, IEHEBE LA T K s

baetyl@baetyl:~$ sudo systemctl status baetyl

e baetyl.service - Baetyl
Loaded: loaded (/lib/systemd/system/baetyl.service; enabled; vendor preset: enabled)
Active: active (running) since Mon 2019-09-23 11:31:57 CST; Sh 55min ago

Main PID: 997 (baetyl)

Tasks: 10 (limit: 4623)
CGroup: /system.slice/baetyl.service
Lgo7 /usr/local/bin/baetyl start

98 23 11:31:57 baetyl systemd[1]: Started Baetyl.
RS
PR Darwin & %l itk Aoz ¥ Baetyl, “T#A4T sudo baetyl start VAR EZAEX B %) Baetyl,

& Baetyl THREFHHE, 447 sudo tail -f /usr/local/var/log/baetyl/baetyl.log W /RUIT:

baetyl@baetyl:~$ tail -f /usr/local/var/log/baetyl/baetyl.log
time="2019-09-23T17:55:39+08:00" level=debug msg="instance (localhub) not found" baetyl=master engine=docker service=localhub
"2019-09-23T17:55:42+08:00" level=debug msg="container (bc82f4ade99e:localhub) started" baetyl=master engine=docker
"2019-09-23T17:55:42+08:00" level=info msg="instance started" baetyl=master cid=bc82f4ade99e engine=docker instance=localhub service=localhub
" :55:42+08:00" level=info msg="service (localhub) started" baetyl=master
:55:42+08:00" level=info msg="app version (v@) committed" baetyl=master
:55:42+08:00" level=info msg="services started" baetyl=master
"2019-09-23T17:56:42+08:00" level=info msg="[PUT] /v1/services/localhub/instances/localhub/report" api=server baetyl=master
"2019-09-23T17:56:42+08:00" level=info msg="[PUT] /v1/services/localhub/instances/localhub/report" api=server baetyl=master
"2019-09-23T17:57:42+08:00" level=info msg="[PUT] /v1/services/localhub/instances/localhub/report" api=server baetyl=master
time="2019-09-23T17:57:42+08:00" level=info msg="[PUT] /v1/services/localhub/instances/localhub/report" api=server baetyl=master

=30
APAEE], Baetyl IEHH3IG, Hub REFFGOEHME. FH5h, IRATPAEIL 4 docker ps AR REGEMH]
IEAEIBT TR B AR -

baetyl@baetyl:~$ docker ps
CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS

Baetyl

NAMES
hub.baidubce.com/baetyl/baetyl-hub:latest  "baetyl-hub" 6 minutes ago Up 6 minutes 0.0.0.0:1883->1883/tcp, 0.0.0.0:8080->8080
/ b

%%ﬁfﬁé‘i HIETEIB T A 4

TCP JEZMIA

BEzsh MQTT.fx & i, #EA Edit Connection Profiles T, 3H%E Profile Name, {&k## Baetyl Hub 452
Bt X uw  , 3HE Broker Address fl Broker Port , Fi45& principals M & i 1) ERAE B ELE User

Credentials H1#%) User Name #1 Password , #R)5 517 Apply #%4, BIn] 52 TCP ##E T MQTT.x i)
HEEE, AW TNER.
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Edit Connection Profiles

Profile Name | edge_core_tcp

Broker Address | 127.0.0.1

Broker Port | 1883

ClientID e0f7a5d3267f4656bccebb1a43119b3b Generate

General PUUESEOCEGEGEISY SSL/TLS  Proxy Last Will and Testament

User Name | test

Password| eeeeee

TCP

TERE A P

IRJG RAR LB JOE, e FEWI A ) Profile Name #E4T Connect, #HIEHHIE(HE S Baetyl Hub 55
principals FCE I ARVFIERRAUAL RS ELHE, RIATHE 2EE RGBT AR .

7.2, EENS 57
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[ JoX ) & MQTTfx - 151
File Extras Help
‘ I VIQ Disconnect “.
Publish Scripts  Broker Status  Log
test - @D st a2 g
Topics Collector (0) Scan | Stop | v

Payload decoded by

TCP
TERE T

SSL 4%l

Bz MQTT.fx & i, # A Edit Connection Profiles TR, 5 TCP EEACE I, HEHSHMN M Profile
Name, Broker Address f1 Broker Port, X}F SSL #4530, 5HE User Credentials H1f#] User Name, [f]

ILE SSL AR BEE , MLE MBI, A5 md Apply #5401, BIRISEM SSL AT MQTT fx 1%
R
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Profile Name I edge_core_ssl_groupid I

Broker Address | 127.0.0.1 |

Broker Port | 8883

Client D | 525fed7c83ef4b058bAfead813b52afb | Generate |

General SSL/TLS Proxy Last Will and Testament

User Name [ two-way-tls ]

password| ]

Revert OK Apply

SSL

TEREI A P B

7.2, EEMRK 59



BAETYL Documentation

Edit Connection Profiles

Profile Name | edge_core_ssl_groupid

Broker Address | 127.0.0.1

Broker Port | 8883

ClientID = 525fed7c83ef4b058b4fead813b52afb Generate
General User Credentials PEEIFAIESY Proxy Last Will and Testament
Enable SSL/TLS v/ I Protocol TLSv1.2 'J

CA signed server certificate
CA certificate file
CA certificate keystore

@ |Self signed certificates |

CA File | /Users/dongxuanchen/Downloads/dxc_client_pem-LATEST/ca.

Client Certificate File I /Users/dongxuanchen/Downloads/dxc_client_pem-LATEST/clie |

Client Key File | /Users/dongxuanchen/Downloads/dxc_client_pem-LATEST/clie

Client Key Password

PEM Formatted v/

Self signed certificates in keystores

Revert MQTT.fx OK

| SSL
TR B

BRI e DU , 6N A Y Profile Name HE4T Connect , #5342t B {5 &5 Baetyl Hub Jili4$ principals

Fe I P AV AR S S EEE, BRI E RSB brE, R NER.
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[ XOK )
File Extras Help

0 .
. Disconnect

Publish m Scripts  Broker Status Log

ER NN
WS (Websocket) ¥4l

@ MQTT.fx - 1.5.1

CD os: o2 EEZD -

SSL

A3 MQTTBox % i, #EA Client BT, BEHEHEMAAHBCN ws, #HE Baetyl Hub fR55 /5301
Mok Je s 11, FE4S 6y principals BB AL . BRDBATHCE, AR Save $4H, BIMISERL WS 384

A MQTTBox SRS, HAWMTER.
‘e0e@

= Menu 4 MQTT CLIENT SETTINGS

MQTTBox

MQTT Client Name MQTT Client Id

openedge-connect-test ac8595fc-8dcd-44eb-ae85-29¢58z %)
Protocol Host
| ws ¢| | 1270018080
Username Password
[= | [

Period (milli Connect Timeout (milliseconds)

1000 30000
Will - Topic Will - QoS

Will - Topic 0 - Almost Once :

Append timestamp to MQTT client id?
Yes

Clean Session?

Yes

Reschedule Pings?

Yes

KeepAlive (seconds)

10

Will - Retain

No

Delete

@ Client Settings Help

Broker is MQTT v3.1.1 compliant?
Yes
Auto connect on app launch?

Yes

Queue outgoing QoS zero messages?

Yes

Will - Payload

k WS
(Websocket ) 142 2 i

R R EIETERG . ToiR, BJT7E MQTTBox FF|5 Baetyl Hub siZhi sy Efmtnas, RAKMFER.
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‘e0e MQTTBox

= Menu - all Connected @® Add publisher Add subscriber &

Iogenedge—connect—test — WS 127.0.0.1:8050'

x
Topic to publish
1
QoS
0 - Almost Once :
Retain
Payload Type

Strings / JSON / XML / Characters

e.g: {'hello":'world'}

«

Payload

{"id":10}

(Websocket ) %4223

Zik, BATEE MQTT.fx Al MQTTBox JJA5E A 15 Baetyl Hub fizd5 BRI, Britz sb, AT
PAiiiid Paho-MQTT H 445 M4 Baetyl Hub ¥, BAKS AT 4k,
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CHAPTER 8

FIR Hub lRFHITIZRFEIHEE AL

yil:

o AT £ 24N Ubuntu 18.04

o B, MQTT client /7% iR MQTTBox
PR Darwin Z % T VAR LR A %% Baetyl, T A% il 2:%% Baetyl,
5 N OREIRE, TR Hub IRS5 58 BUN BAE R A [ 5 & S FTHABE B, BRAR B AL E R R IE S
Ab, BB V] ARV client BEEAH R = ERGRR, KR AGTE B RS, SEEERIELE S5 Hub i)
FSE .
AL TCP #3206, Wik Hub RS MTE Bt . AT,

8.1 R{EiHT=E

o IR—: 44 Baetyl, JERARHIRCE M. % Uik 238 Baetyl #H47H4E;

o IR KIEINAT R B UCF AMEEE L, 4T sudo systemctl start baetyl PAZ#RBIR)HZ)
Baetyl, $XJ54/4T sudo systemctl status baetyl A& ZE Baetyl B IEHIEZ T, WHE Baetyl B4
JE3, AT sudo systemctl start baetyl HJERINEHIEE .

o BPRE=: jilisd MQTTBox DA TCP =5 Hub R4 7 148 ;

— #I S Hub MRS E R, MARIEELE R AR B A AR £ 8 R, [FR A4
1T A FR A ST IS R 5
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— #5 Hub R @ ERARN, WEE FR=4#/F, A% MQTTBox 5 Hub fRJF ML
k.
o IR alid MQTTBox AR M AR,

8.2 JH B REE M

Baetyl [ C B4 s a0 e

# /usr/local/var/db/baetyl/application.yml
version: V2
services:
- name: hub
image: 'hub.baidubce.com/baetyl/baetyl-hub'
replica: 1
ports:
- '1883:1883'
mounts:
- name: localhub-conf
path: etc/baetyl
readonly: true
- name: localhub_data
path: var/db/baetyl/data
- name: log-V1
path: var/log/baetyl
volumes:
- name: localhub-conf
path: var/db/baetyl/localhub-conf/V1
- name: log-V1
path: var/db/baetyl/log
- name: localhub_data

path: var/db/baetyl/localhub_data

Baetyl Hub [}z 55 Bo B i Bc s -

# /usr/local/var/db/baetyl/localhub-conf/service.yml
listen:

- tcp://0.0.0.0:1883
principals:

- username: 'test'

password: 'hahaha'

(FoER)
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permissions:
- action: 'pub'
permit: ['#']
- action: 'sub'
permit: ['#']
subscriptions:
- source:
topic: 't'
target:
topic: 't/topic'
logger:
path: var/log/baetyl/service.log
level: 'debug'

b, WSS K subscriptions FRE I, X HEIR A TE ¢ WTE B S RS FrE T IR 38
t/topic WikE (),

R EARRENEEY, permissions Wi T )& action [ permit AR FMIFIZ IRy + M # WHCATHCE.,
HRARRE SR A

# PCPCRms

X MQTT i, $Fhaas (# U+0023) g i T VCR ERH R R R Rl RAT . 2RI FRR e LN
FHEREER T2%. ZRERAFLANITE H CRZ S e FERG A (/ U+002F) JETH. A
EWRE DL, B AU LIRS R — T

B0, AR il 38 sport/tennis/playerl/#, ERUEIM I R4 LAARITHE
e sport/tennis/playerl
« sport/tennis/player1/ranking
 sport/tennis/playerl/score/wimbledon

IEAh, F sport/# WILECEMAY sport, [Hh # WIHER LA,

XHF Bactyl i, WL pernit BUESHIE TEM ¢ (FRBEGTN, WRITHITN) , HATERN
WML TR, S, FEEIURAIRP (fl usernane/password) A7 A £k MQTT Hhit
AT R

+ PECHRIE

X MQTT 9, s (+ U+002B) 2 H A8 T A HEUZ R ITRC @ BT . 6 Rl ig i AL =
ATPAGE ] B ICAT, AR — IR G — 2. R B I IR AN R G . AT DATE R DR
HZAN RGP E, WA ARIZ Bl AR .

i, 37 sport/tennis/+ VLHL sport/tennis/playerl fl sport/tennis/player2, {H 2 A VLH sport/
tennis/playerl/ranking. [H]R}, T 82 EST HAEVCEL— N ZES, sport/+ AL sport {HZAPLAD
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sport/.

X Baetyl ki, WIRTE permit FLENUHACE T H8 + CRERKEMATH, ERITFITH), HAFEE
WHMICE AR B2 A X, BCEIUHAK S (¥ username/password) A1 FrA GIAH) MQTT
PIMSCERLE U A AT BT TR AR -

#: 78 MQTT $i0h, RCAF CRERZZMEAT #, B2 FUZEIAT +) SRR SETT FRY Tl ik ds
H AN H B A S . (H, O TR J U PR C L Y RS, Baetyl RO HIAE , EEATANE
HBAETT BT M TR E I, e B A AT O R E T, AR AR X, AT AR
FAT AT AT A, ZATEOT B AT & MQTT Pl SRR Fp5iih, XF724E principals
TG B0+ R S A AT ) AR T A B R U, HEFER T ICAT (% A+ ) SR

8.2.1 R &EH BB

B TR . B AR R R A TR AR

MQTT Client1 pub t

h

Master Hub MQTT MQTT Client2 subt

MQTT Client3 sub t/topic

h

2% (B JH G A I v R ]

Bk, tn FEEATR, clientl, client2 & client3 43515 Hub RS2 EE X R, clientl B4 FH ¢
EATHERIRRR, client2 } client3 2344 ) 8 t & t/topic 1T FHITEEBIFBIR

— H FIR=A~ client 5 Hub 451 ER: ¢ R8T, MR 3 subscriptions ft B Iif5 &, client2 & client3
R B E M clientl 1] Baetyl Hub 45 &7 2| 8t IHE .

Er R, clientl, client2 }% client3 A DL&FH—4 client, NI client BI¥IA 1M 380 + 19 K7L
PR, NAHA M F8 ¢ & t/topic T RITEEMAR. X B, RH MQTTBox 1EMiZ# client, i Add
subscriber AT t & t/topic AT

SRJ5 ik Publish #%4fl1a] Hub R4S A& £ @A t 3N This is a new message. HIIHE., RIS AT
IR EE t K t/topic HHIULE] THRIEE., AT ER.
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= Menu « ® Add publisher

demo-modbus - mqtt://192.168.0.102:1883

® Add subscriber &

Topic to publish
t

QoS

0 - Almost Once
Retain

Payload Type

Strings / JSON / XML / Characters
e.g: {"hello":'world'}

Payload

This is a new message.

Publish

This is a new message.
topic:t, qos:0, retain:false
i~

{"id":1}

tanict_ane:0

x

«

«

IDREIVEIRIERSS

This is a new message.

qos : 0, retain : false, cmd : publish, dup : false, to

pic : t, messageld : , length : 25, Raw payload :
841041051153210511532973211010111932109101115
1159710310146

This is a new message.

qos : 0, retain : false, cmd : publish, dup : false, to

pic : t/topic, messageld : , length : 31, Raw payloa
d :8410410511532105115329732110101119321091011
151159710310146

' MQTTBox

Zik, Rl MQTTBox SEi 1T Hub k55 MBI S A B b it

8.2. HEHENX
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CHAPTER 9

F A Function pREITEARS#H1TIHE IR

il
o ASCIMERT 145 24820 Ubuntu 18.04
o ARSI T 1) B EOZATIZ Python3
o Il MQTT client 17 HB9% Pk MQTTBox
Pk Darwin 2% VAR LR A5 % Baetyl, T 4% il 2% Baetyl.

HET Hub iz 55 S BB M B AR, AR SCE 2 A A s R B0 SRR 55 e A T B A B b
Hub k55 T #57 Baetyl 5 MQTT & i Z [AAY#EH:, Python izATHHRSS T8 MQTT JHE., 1A
HopR BT SR S5 M i MQTT Ji 2R St Hub JiZ55 5 Python 1247k 55 .

AN TCP T X NG, m AR B R S 1 B AL B . 57T RE

9.1 RIEFH=E

o BR—: 22 Baetyl, JERARBIRLER . 2% kik 23 Baetyl BEATHRAE;

o BT AKIENNAFE RB M S AW EE S, 4T sudo systemctl start baetyl PAZ#SZE B
Baetyl, ZRJ5HAT sudo systemctl status baetyl EAF Baetyl & IEH 51T, WHE Baetyl 4
JE3l, AT sudo systemctl start baetyl = EHNEFHIELE .

o FIR=" it MQTTBox PA TCP 5 Baetyl Hub J]x45 7 1%4%;

— NS Hub fiz 55 @Ar s, WA C B0 32 AU R B A A R Y AR AR, RIS i
VT TARLRE 0T FH S, HUL% Baetyl HAEFR
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* % Baetyl HER/RELH3) Python 1247 R 55, WIZHH AA HTH B2 3 T 5001 64 R BAL 2L

* % Baetyl Hi /R RN B3 Python @47 fiss, WL FdP PR, HEHE Baetyl 142
FIRHEEN T Python 547 5 .
— %15 Bactyl Hub 2 EBES00, MEAAE=HE, 1% MQTTBox 5 Baetyl Hub [l izl
LR .
o URPY: Jfit MQTTBox B F XY 8 H I R RAS .

) container
container . '
;i - |
Master Hub [’ 1
| matt
N -
container T
r ¢ b
Function Manager| ™
\
API ¢ - start/stop - instance rule |
e engine MQTT Client pub: t
| sub: t/py
l A
start/stop
: Python Runtime
m --- startistop{----__ ¥
FunctionA | Function A
Wit > Instance 2
A

TAM R LTS5 S BB T R AL P AR

9.2 HBIEM

Wt FBR—FARBIRCEMSS, A TRHRCE. Hub e d5 e LA K ek BT 5 e 55 T B
HF Baetyl [ H e B0 A0 T e e :

# /usr/local/var/db/baetyl/application.yml
version: vO
services:
- name: localhub
image: hub.baidubce.com/baetyl/baetyl-hub
replica: 1
ports:
- 1883:1883

(T gk%E)
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mounts:
- name: localhub-conf
path: etc/baetyl
readonly: true
- name: localhub-data
path: var/db/baetyl/data
- name: localhub-log
path: var/log/baetyl
- name: function-manager
image: hub.baidubce.com/baetyl/baetyl-function-manager
replica: 1
mounts:
- name: function-manager-conf
path: etc/baetyl
readonly: true
- name: function-manager-log
path: var/log/baetyl
- name: function-python27-sayhi
image: hub.baidubce.com/baetyl/baetyl-function-python27
replica: O
mounts:
- name: function-sayhi-conf
path: etc/baetyl
readonly: true
- name: function-sayhi-code
path: var/db/baetyl/function-sayhi
readonly: true
- name: function-python36-sayhi
image: hub.baidubce.com/baetyl/baetyl-function-python36
replica: 0
mounts:
- name: function-sayhi-conf
path: etc/baetyl
readonly: true
- name: function-sayhi-code
path: var/db/baetyl/function-sayhi
readonly: true
- name: function-node85-sayhi
image: hub.baidubce.com/baetyl/baetyl-function-node85

replica: O

(T gk%E)

9.2. HBALIEMIK
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mounts:
- name: function-sayjs-conf
path: etc/baetyl
readonly: true
- name: function-sayjs-code
path: var/db/baetyl/function-sayhi
readonly: true
- name: function-sql-filter
image: hub.baidubce.com/baetyl/baetyl-function-sql
replica: O
mounts:
- name: function-filter-conf
path: etc/baetyl
readonly: true
volumes:
# hubd
- name: localhub-conf
path: var/db/baetyl/localhub-conf
- name: localhub-data
path: var/db/baetyl/localhub-data
- name: localhub-cert
path: var/db/baetyl/localhub-cert-only-for-test
- name: localhub-log
path: var/db/baetyl/localhub-log
# function
- name: function-manager-conf
path: var/db/baetyl/function-manager-conf
- name: function-manager-log
path: var/db/baetyl/function-manager-log
- name: function-sayhi-conf
path: var/db/baetyl/function-sayhi-conf
- name: function-sayhi-code
path: var/db/baetyl/function-sayhi-code
- name: function-sayjs-conf
path: var/db/baetyl/function-sayjs-conf
- name: function-sayjs-code
path: var/db/baetyl/function-sayjs-code
- name: function-filter-conf

path: var/db/baetyl/function-filter-conf

Baetyl Hub [}z 55 Bo B U8 an T~ He -
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# /usr/local/var/db/baetyl/localhub-conf/service.yml
listen:
- tcp://0.0.0.0:1883
principals:
- username: test
password: hahaha
permissions:
- action: 'pub'
permit: ['#']
- action: 'sub'
permit: ['#']
subscriptions:
- source:
topic: 't'
target:
topic: 't/topic'
logger:
path: var/log/baetyl/service.log
level: "debug"

Baetyl A<M e BT 5 M S5 M KL E T FR Bk, BATCE T

# /usr/local/var/db/baetyl/function-manager-conf/service.yml
hub:
address: tcp://localhub:1883
username: test
password: hahaha
rules:
- clientid: func-python27-sayhi-1
subscribe:
topic: t
function:
name: python27-sayhi
publish:
topic: t/py2hi
- clientid: func-sql-filter-1
subscribe:
topic: t
qos: 1
function:

name: sql-filter

(T gk%E)
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(8:EW)

publish:
topic: t/sqlfilter
qos: 1
- clientid: func-python36-sayhi-1
subscribe:
topic: t
function:
name: python36-sayhi
publish:
topic: t/py3hi
- clientid: func-node85-sayhi-1
subscribe:
topic: t
function:
name: node85-sayhi
publish:
topic: t/node8hi
functions:
- name: python27-sayhi

service: function-python27-sayhi

instance:
min: O
max: 10

- name: sql-filter

service: function-sql-filter
- name: python36-sayhi

service: function-python36-sayhi
- name: node85-sayhi

service: function-node85-sayhi

logger:

path: var/log/baetyl/service.log
level: "debug"

# /usr/local/var/db/baetyl/function-filter-conf/service.yml

functions:

- name: sql-filter

handler: 'select qos() as qos, topic() as topic, * where id < 10'

# /usr/local/var/db/baetyl/function-sayhi-conf/service.yml

functions:
(T akEE)
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- name: 'python27-sayhi'

handler: 'index.handler'

codedir: 'var/db/baetyl/function-sayhi'
- name: 'python36-sayhi'

handler: 'index.handler'

codedir: 'var/db/baetyl/function-sayhi'

# /usr/local/var/db/baetyl/function-sayjs—-conf/service.yml
functions:
- name: 'node85-sayhi'
handler: 'index.handler'

codedir: 'var/db/baetyl/function-sayhi'

Python ERERIB LTS . /usr/local/var/db/baetyl/function-sayhi-code/index.py SEFLUNF :

#1/usr/bin/env python
# —*= coding:utf-8 —*-

function to say hi in python

nmnn

def handler(event, context):

nmnn

function handler

nmnn

res = {}
if isinstance(event, dict):
if "err" in event:
raise TypeError(event['err'])
res = event
elif isinstance(event, bytes):

res['bytes'] = event.decode("utf-8")

if 'messageQ0S' in context:
res['messageQ0S'] = context['messageq0S']
if 'messageTopic' in context:
res['messageTopic'] = context['messageTopic']
if 'messageTimestamp' in context:
res['messageTimestamp'] = context['messageTimestamp']

if 'functionName' in context:

(R gkEE)
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res['functionName'] = context['functionName']
if 'functionInvokeID' in context:
res['functionInvokeID'] = context['functionInvokeID']
res['Say'] = 'Hello Baetyl'
return res
Node pREUALTEFES . /usr/local/var/db/baetyl/function-sayjs-code/index.js SLHLUIF
#!/usr/bin/env node
const hasAttr = (obj, attr) => {
if (obj instanceof Object && !(obj instanceof Array)) {
if (objlattr] != undefined) {
return true;
}
}
return false;
};
const passParameters = (event, context) => {
if (hasAttr(context, 'messageQ0S')) {
event [ 'messageQ0S'] = context['messageQ0S'];
}
if (hasAttr(context, 'messageTopic')) {
event [ 'messageTopic'] = context['messageTopic'];
}
if (hasAttr(context, 'messageTimestamp')) {
event ['messageTimestamp'] = context['messageTimestamp'];
}
if (hasAttr(context, 'functionName')) {
event['functionName'] = context['functionName'];
}
if (hasAttr(context, 'functionInvokeID')) {
event ['functionInvokeID'] = context['functionInvokeID'];
}
+;
exports.handler = (event, context, callback) => {
// support Buffer & json object
(T oUakEy)
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if (Buffer.isBuffer(event)) {
const message = event.toString();
event = {}
event ["bytes"] = message;

}

else if ("err" in event) {

return callback(new TypeError(event['err']))

passParameters(event, context);
event['Say'] = 'Hello Baetyl'
callback(null, event);

};

nERCE, B MQTTBox BT FRECE(E ET 5 Hub R4 2 %R, 17 Hub K% FEh t N E, Kk
RS &% E B HEg 4 python27-sayhi. python36-sayhi. node85-sayhi fll sql-filter PR%iAbL
P, 4 35k t/py2hi . t/py3hi. t/node8hi I t/sqlfilter I8 . XHFT 53580 # 1) MQTT
client R FMFIXIXLHE,, PARFIHE ¢ #1 Hub fled5 B ERE T HRYTHE t/topic.

PR UK rules IH &8 WEE M P L. A EayRd, LIRE functions BLE A P HHAT F 4L 545 a4 B
H, TWARKEF B HIESTE L.

9.2.1 Baetyl Bz}
AR F B =, AT sudo systemctl start baetyl PAK#HMRIES) Baetyl, W Baetyl B4 E3), AT
sudo systemctl restart baetyl ﬂéﬁiﬁao

& Baetyl TREFHIHE, #1447 sudo tail -f -n 40 /usr/local/var/log/baetyl/baetyl.log /N1l
T

9.2. HBLEMR L4




BAETYL Documentation

time="2019-09-23T21:49: : level=info msg="mode: docker; grace: 30000000000; pwd: /usr/local; api: unix:///var/run/baetyl.sock" baetyl=master
2019-09-23T21:49: H level=info msg="engine started" baetyl=master
2019-09-23T21:49: : level=error msg="no such file or directory" api=server baetyl=master
2019-09-23T21:49: : level=info msg="server started" baetyl=master
2019-09-23T21:49: : level=debug msg="network (4c71d7leeab3:baetyl) exists" baetyl=master engine=docker
2019-09-23T21:49: : level=debug msg="image (Chub.baidubce.com/baetyl/baetyl-function-python36) pulled" baetyl=master engine=docker
2019-09-23T21:49: : level=debug "image (hub.baidubce.com/baetyl/baetyl-function-manager) pulled" baetyl=master engine=docker
2019-09-23T21:49: : level=debug msg="image (hub.baidubce.com/baetyl/baetyl-function-node85) pulled" baetyl=master engine=docker
2019-09-23T21:49: : level=debug msg="image (hub.baidubce.com/baetyl/baetyl-function-sql) pulled" baetyl=master engine=docker
2019-09-23T21:49:09 : level=debug (hub.baidubce.com/baetyl/baetyl-function-python27) pulled" baetyl=master engine=docker
2019-09-23T21:49: H level=debug msg="image (hub.baidubce.com/baetyl/baetyl-hub) pulled" baetyl=master engine=docker
2019-09-23T21:49: H level=debug "localhub replica: 1" baetyl=master engine=docker service=localhub
2019-09-23T21:49: : level=debug instance (localhub) not found" baetyl=master engine=docker service=localhub
2019-09-23T21:49: 100" level=debug "container (52baddd7alcf:localhub) started" baetyl=master engine=docker
2019-09-23T21:49: : level=info msg="instance started" baetyl=master cid=52baddd7alcf engine=docker instance=localhub service=localhub
2019-09-23T21:49: : level=info msg="service (localhub) started" baetyl=master
2019-09-23T21:49: : level=debug msg="function-manager replica: 1" baetyl=master engine=docker service=function-manager
2019-09-23T21:49: : level=debug instance (function-manager) not found" baetyl=master engine=docker service=function-manager
2019-09-23T21:49: H level=debug msg="container (db939cb5cdfc:function-manager) started" baetyl=master engine=docker
2019-09-23T21:49: H level=info msg="instance started" baetyl=master cid=db939cb5cdfc engine=docker instance=function-manager service=function-manager
2019-09-23T21:49: H level=info msg="service (function-manager) started" baetyl=master
2019-09-23T21:49: : level=debug msg="function-python27-sayhi replica: @" baetyl=master engine=docker service=function-python27-sayhi
2019-09-23T21:49: : level=info msg="service (function-python27-sayhi) started" baetyl=master
2019-09-23T21:49: 100" level=debug msg="function-python36-sayhi replica: 0" baetyl=master engine=docker service=function-python36-sayhi
2019-09-23T21:49: : level=info msg="service (function-python36-sayhi) started" baetyl=master
2019-09-23T21:49: : level=debug msg="function-node85-sayhi replica: ©" baetyl=master engine=docker service=function-node85-sayhi
2019-09-23T21:49: : level=info msg="service (function-node85-sayhi) started" baetyl=master
2019-09-23T21:49: : level=debug msg="function-sql-filter replica: 0" baetyl=master engine=docker service=function-sql-filter
2019-09-23T21:49: : level=info msg="service (function-sql-filter) started" baetyl=master
2019-09-23T21:49: 100" level=info msg="app version (v@) committed" baetyl=master
2019-09-23T21:49: : level=info msg="services started" baetyl=master

time="2019-09-23T21:50: H level=info msg="[PUT] /v1/services/localhub/instances/localhub/report

m#E. B HE
kR, FRATH AT DAE T AT 4 docker ps BF ARG URIIELEIZITI docker 855K, HARUIREIR.

baetyl@baetyl: /usr/local/var$ docker ps
CONTAINER ID IMAGE COMMAND CREATED STATUS
NAMES

api=server baetyl=master

db939cb5cdfc hub.baidubce.com/baetyl/baetyl-function-manager  "baetyl-function-man.." 4 minutes ago Up 4 minutes
function-manager
52baddd7alcf hub.baidubce . com/baetyl/baetyl-hub "baetyl-hub" 4 minutes ago Up 4 minutes 0.0.0.0:1883->1883/tcp

localhub iﬁa

7 docker ps MAEFH ARG Y HIBTT docker ZK2R5)HE

gt xf e, AHMERI, 4K Baetyl JH2IINCABIIME T Hub IREMREGTH RS, REGEITIN AR SS S5
HEAES, FRREOEiTIR S5 S BI7EA T Bk i A 2 3h S0 2

9.2.2 MQTTBox EITi&E#:

YL, FATRA TCP #8720 MQTTBox #ATHER(E R E, )5 A i Add subscriber f#Z{H1]
A # % BT RO Hub BRI S

9.2.3 HRAEIIE

HSEE /usr/local/var/db/baetyl/funct1on sayhi-code/index.py fUCHSSCR] DAL IR, FEREULE|
TR EG, KA handler KX HYEAT—RIALHL, SRFRFALBREE R ] o 2 [m] i 45 21 o AL 6 A5
EIE_E R XEE., il messageTopic., functionName 45,

XHL, FfTHE MQTTBox FFHE {"id" 13 AR T v, REWE MQTTBox HUCHMIHEAT .
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= Menu <+

demo-modbus - mqtt://192.168.0.102:1883

® Add publisher

Add subscriber o

Topic to publish

t

QoS

0 - Almost Once

Retain

Payload Type

Strings / JSON / XML / Characters
e.g: {"hello":'world'}
Payload

{"id":1}

Publish

{"id":1}
topic:t, qos:0, retain:false
i ~

{"id":1}

tanirt nane:N ratain:falco

x

{"id":1,"messageQ0OS":0,"messageTopi
c":"t","messageTimestamp":1569248128,"fun
ctionName":"node85-sayhi","functioninvokel
D":"d2ff02f9-2f7a-4cfb-879¢c-bd4a70b6163

8","Say":"Hello Baetyl"}

<)

{"messageTopic": "t", "functionName": "pytho
n27-sayhi", "functioninvokelD": "5749b6b7-3
34b-40d8-9272-12880aea21b3", "messageTi
mestamp": 1569248128, "messageQOS": 0,
"Say": "Hello Baetyl", "id": 1}

<)

{"id": 1, "messageQOS": 0, "messageTopic":
p "t", "messageTimestamp": 1569248128, "fun
ctionName": "python36-sayhi", "functionlnvo
kelD": "5d7e9c7d-1a9c-4eeb-81de-acfecadef

b82", "Say": "Hello Baetyl"}

{"id":1,"qos":0, "topic":"t"}

S

FUEHE
KIEHEE,
wHURs T,

baetyl@baetyl:

CONTAINER ID
NAMES

7410649788db hub.baidubce.com/baetyl/baetyl-function-python36
function-python36-sayhi.python36-sayhi.3

56073223ab5a hub.baidubce.com/baetyl/baetyl-function-python27
function-python27-sayhi.python27-sayhi.3

5d64cled2c24 hub.baidubce.com/baetyl/baetyl-function-node85
function-node85-sayhi.node85-sayhi.3

925ab2b2bdda hub.baidubce.com/baetyl/baetyl-function-sql
function-sql-filter.sql-filter.1

db939cb5cdfc hub.baidubce.com/baetyl/baetyl-function-manager
function-manager

52baddd7alcf
localhub

HERUTT AR

$ docker ps

IMAGE

hub.baidubce.com/baetyl/baetyl-hub

MQTTBox

FMTPHEMNAT T4 docker ps AF REUFIIELEIZA TR, I B0z 1T IN AR 95 5L 61

COMMAND CREATED STATUS

"function-python36.py" 8 seconds ago Up 4 seconds

"function-python27.py" 8 seconds ago Up 3 seconds

"function-node85. js" 8 seconds ago Up 4 seconds

"baetyl-function-sql" 14 minutes ago Up 14 minutes

"baetyl-function-man.." 32 minutes ago Up 32 minutes

"baetyl-hub" 32 minutes ago Up 32 minutes 0.0.0.0:1883->1883/tcp

it

id docker ps Ay AR ARG Y HIIEAEIZF THI A 47513
Zib, FATE Hub [ 95 Fe& BT SR 55 B0 T EAEA AL B b A, T AR HZHE 2R AR HE A 1 T3l

2 JISERCISRIR

9.2. HBALIEMIK
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cHAPTER 10

T F Remote iZFEAR 5 LI Baetyl S HE loTHub jHRREH

il

o ASCIMERT 145 24820 Ubuntu 18.04
AR e 2e % Baetyl, H-SAURBIBCEAL, W% ik 2 Baetyl
Rt MQTT client [8] 7 2 ToTHub 37 F34 B Fimh MQTT. fx
Bl MQTT client [n] 4] Hub [t 5% %% 2% Py MQTTBox
o LAY Hub 2 A &M Baidu loTHub

Remote AR S BIHOE A T RPN 7 50T 7 4b—Fh P REsKMWF A&, #E08 S BLAH Hub 5izfE Hub
%5 (WnBaidu IoTHub%) %R . Rl Remote EFEMRSFHEHFRATEE v AMGEFRE Hub 1T 474 5 2
Ay Hub, 0] PLKEASHE Hub B7H B AR 4AIEHE Hub, SERMELE ] 2% Remote S,

10.1 BERE
o Step 1: {1 Baidu IoTHub f#/EME, ¢ Baidu IoTHub 61z M52 i %) endpoint . user. principal
(5157). policy (FHFLFRIEME) (5 E

o Step 2 fKIEHIE Step 1 hAIHITERA L, PERE MQTT.A BRI MQTT %), R
VEBAE G, JE2 5 Baidu ToTHub Hrsr e, H4TRBEE 145

— NS, RS — A
= FARNIE R, WEE EidPTE, HEEF MQTT.fx 5 Baidu loTHub sE 4%,
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../Resources.html#mqttbox
https://cloud.baidu.com/product/iot.html
https://cloud.baidu.com/product/iot.html
Config-interpretation.html#baetyl-remote-mqtt
https://cloud.baidu.com/doc/IOT/s/Sjwvy72aq
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o Step 3: T, $W4T sudo systemctl start baetyl PAB#ERE3N Baetyl aJ i TAEF (%
3K Baetyl B Jete e LE e, MRNEN B H ik 225 Baelyl) , XG4T sudo systemctl
status baetyl JE&F Baetyl BEIEHE BT, HWME Hub £, Remote FBEHLF LIRSS

— # Hub, Remote BIERIINHZ, MAKLSE T —HH4E;
— % Hub. Remote BIHCRI))5EZ, MER Step 3, HEFHE| Hub., Remote BRI ).
o Step 4: J&#E MQTTBox /ENMAH MQTT % /iy, 5 Hub #iea s, 9T Bl e £ 8
— FIN Hub BT ERE, WGRST — 4 0E;
— #5 Hub BV ERRM, WELE step 4 #:E, HE MQTTBox S7H: Hub BIH I T 4 .

o Step 5: fHi Remote BURAYHICHCEFE, M MQTTBox [l Tl AMIHE, WE MQTT fx 1
THEHEUCEOL; FBE, A MQTT.fx [mPEE FAUAAHE, WE MQTTBox B SR IL.

o Step 6: % Step 5 RS IREHMEIN Ty AATHIHENZ, WIS REMKIFA @ -
AR RARAN B AR S B BRI B R

docker: custom network ‘baetyl’
native: host network ‘localhost’

i

( I:'ep°”’f°rward—> Cloud Management
([ 9
Master inspect ( : >Raaent desire/backward Suite }
RESTful update | S
API J o Remote matt Baidu
it MQTT loTHub
! ' MQTT
inspect i
update i m‘;qtt
start/stop [ N
v .
MQTT MQTT
{ NOTLI J matt Client2 | | Clientt }
—
Baetyl
i Remote BIHEA i B IR
N =IO
10.2 Remote #HiRiHBIRIEE P
Baetyl [/ T var/db/baetyl/application.yml { FHECEANT
version: vO
services:
- name: localhub
image: hub.baidubce.com/baetyl/baetyl-hub:latest
(T oU4k%E)
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replica: 1
ports:
- 1883:1883
mounts:
- name: localhub-conf
path: etc/baetyl
readonly: true
- name: localhub-data
path: var/db/baetyl/data
- name: localhub-log
path: var/log/baetyl
- name: remote-iothub
image: hub.baidubce.com/baetyl/baetyl-remote-mqtt:latest
replica: 1
mounts:
- name: remote-iothub-conf
path: etc/baetyl
readonly: true
- name: remote-iothub-cert
path: var/db/baetyl/cert
readonly: true
- name: remote-iothub-log
path: var/log/baetyl
volumes:
# hub
- name: localhub-conf
path: var/db/baetyl/localhub-conf
- name: localhub-data
path: var/db/baetyl/localhub-data
- name: localhub-log
path: var/db/baetyl/localhub-log
# remote mqtt
- name: remote-iothub-conf
path: var/db/baetyl/remote-iothub-conf
- name: remote-iothub-cert
path: var/db/baetyl/remote-iothub-cert
- name: remote-iothub-log

path: var/db/baetyl/remote-iothub-log

Hub #EH B E ST var/db/baetyl/localhub-conf/service.yml, HE AR EF ST :

10.2. Remote EREBEERS
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listen:

- tcp://0.0.0.0:1883

principals:

- username: test
password: hahaha
permissions:

- action: 'pub'
permit: ['#']
- action: 'sub'
permit: ['#']

logger:

path: var/log/baetyl/localhub-service.log

level: '"debug"

Remote R L E A B var/db/baetyl/remote-iothub-conf/service.yml, FElE(FZEIT:

name: remote-iothub
hub:
address: tcp://localhub:1883
username: test
password: hahaha
remotes:
- name: iothub
address: '<iothub_endpoint>' # MHBEAW I EH 7| R T E 4 ssl HiHiE <iothub_endpoint>,
thtn: ssl://zzzzzr.mqtt.iot.gz.baidubce.com: 1884, zzzzrr # endpoint
clientid: remote-iothub-1
username: '<username>' # M FHiEE (address) W4T E TAIZEW FH P 45| kT &4 Xy
wssl HHWEHP L84 <username>, Hfn: zzzrrz/test, zzzzzr % endpoint
ca: var/db/baetyl/cert/ca.pem
cert: var/db/baetyl/cert/client.pem
key: var/db/baetyl/cert/client.key

rules:
- hub:
subscriptions:
- topic: ti1
remote:

name: iothub
subscriptions:
- topic: t2
gos: 1
logger:

(T gk%E)
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path: var/log/baetyl/remote-service.log
level: 'debug'

et ik Remote BEPECEFE, BRI Remote B[4y Hub BIHITH 8 1 19IHE, 17 Baidu
IoTHub 7] 8 t2 MEE; 24 MQTTBox [o) 38 t1 KA ER, Hub BB 38 1 fIHE S
Y HE & %45 Remote i3k, F-H Remote HiHuE: 2 4 % 45 Baidu IoTHub, EEEQISE MQTT.fx 177 7 5
t1, BI&i®iZsM MQTTBox AfHIIE S EFE, 24 MQTT.fx a8 t2 Zf6 B R, Baidu IoTHub
2P B K 4 Remote 58k, f Remote FEHCREZ 3% & 245 A H Hub B, XA MQTTBox 1] T 3
ie2, BIScEiZl .

fi ki, i MQTT.fx ZAAIHE . 2 MQTTBox HUEILIHE, WANMIEEN:

MQTT.fx -> Remote Hub -> Remote Module -> Local Hub Module -> MQTTBox

I_‘H:":é EE MQTTBOX Eﬁﬂﬁ{% I EIJ MQTT fx fﬁq&ﬂ {%JL.A\) {)IL E/JE%’TJX: n;u?"j
MQTTBox -> Local Hub Module -> Remote Module -> Remote Hub -> MQTT.fx
10.2.1 @it MQTT.fx 5 Baidu loTHub 337i&#

fll Step 1, Step 2 i, i MQTT.fx 5 Baidu IoTHub &%, #MA#EN =i Baidu IoTHub 3%
5HY endpoint FAXAFEE, M MQTT.fx AL E (S 2 MW T ER.

$ BEBLES O - M Q o1&  EE mEE RUAR WS @
REEEEN © Q
00 RIMBME K
T8 &HVEndpoint i) gk bk BIEZATIE] = B
B IN
RER 2 2018-12-13 14:44:43 EEE
pi=EIES
. = el 2 ssld-mm ¥ o 2018-12-28 17:24:04 gt
B et 4
x
5
HERL 2 sg 2019-09-23 01:37:59 Bk BERI %
v 8
-]
HiEE 2z 2019-09-22 21:57:06 miR AR
fas
HiER 2 2019-09-21 22:35:34 k% BELKT
yl_den ©p
fashi deme shigm 2z ot 20190918 19:57:49 s BEs
guqgsr9
383
HiER 2 384 2019-09-11 00:38:22 Hikx BRI
443

F Baidu IoTHub f]Z [ endpoint
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® 0 Edit Connection Profiles

M2M Eclipse

baetyl-iothub-test Profile Name | baetyl-iothub-test

baetyl-localhub-test Profile Type  MQTT Broker v § %
iothub

iothub-teste MQTT Broker Profile Settings

jianli-test

el Broker Address || guqgsr9.mqtt.iot.gz.baidubce.com

rscu-iothub-test Broker Port | 1884

shadow-devicel ClientID | ¢7323d5725684500a6ec7de629457bd8 Generate
zhixin-test

General User Credentials BSNAIEE Proxy LWT

Enable SSL/TLS v/ Protocol TLSv1.2 v

CA signed server certificate
CA certificate file
CA certificate keystore

® Self signed certificates

CAFile] /Userd mmm mm mn Wmwnloads/baetyl-remote-iothub-cert-L

Client Certificate File| /Userd "Hl TMT WM Bownloads/baetyl-remote-iothub-cert-L,

Client Key File| /Userf ™= W “E hownloads/baetyl-remote-iothub-cert-L,

Client Key Password
PEM Formatted V/

Self signed certificates in keystores

&+ - Revert OK Apply i
i

Fi%E3#E Baidu IToTHub [ MQTT.fx BlE{EE

SERCERAE BIWAH KRB E ARG, sl OK 5 Apply AL E ([ B AR, ARETE MQTT fx FERHAE TR
Ry Connect ¥4, WiTHEAN BHife (MIVESERG, G EHHRIZEN gkta) BIn W MQTT.fx /2
FU5 Baidu ToTHub MR, AR, YIBE Subscribe T, (KIEBEERCE, 1T HHIN -
t1, MHAREERWNTER.
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@ MQTT.fx - 1.7.1

.
Publish m Scripts  Broker Status  Log

Dump Messages  Mute e

Topics Collector (0) Scan o

J§ 25 Baidu IoTHub 7573445

10.2.2 @it MQTTBox 5Z&# Hub #&REB &R

IR ATE Step 3 Frid, %X Baetyl FAEFESMEECE I, 447 sudo systemctl start baetyl PAZZS
B3 Baetyl, X B | FE3K Baetyl J5 353, Hub. Remote b, 14T sudo systemctl status baetyl
RAF baetyl @ MIEHBIT, BENMERPRES T EIR.

baetyl@baetyl:~$ sudo systemctl status baetyl

e baetyl.service - Baetyl
Loaded: loaded (/1lib/systemd/system/baetyl.service; enabled; vendor preset: enabled)
Active: active (running) since Mon 2019-09-23 11:31:57 CST; 5h 55min ago

Main PID: 997 (baetyl)

Tasks: 10 (limit: 4623)
CGroup: /system.slice/baetyl.service
Lgo7 /usr/local/bin/baetyl start

98 23 11:31:57 baetyl systemd[1]: Started Baetyl.
RS
IeAh, JRAEE AT S docker stats A RGUMAIIEAZATH docker 2885513, AT &R

=» baetyl-demo docker ps
CONTAINER ID IMAGE COMMAND CREATED STATUS

NAMES
8bc6410e943d i e ‘baetyl-remote-mqtt:0.1.6  "baetyl-remote-mqtt" 12 minutes ago Up 12 minutes

remote-mgtt

9fd900c43a89 ' wim /baetyl-hub:0.1.6 "baetyl-hub" 12 minutes ago Up 12 minutes 0.0.0.0:1883->1883/tcp N
, 0.0.0.0:8383->8883/tcp  localhub ﬁ

1l 1in4 docker ps BA RG M EIIEAEIZTTH) docker 48513

WENESD Baetyl 5, il MQTTBox i 215 Hub BB R, FIT R 38 v2, BT RS &
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No

= Menu - all Connected ® Add publisher Add subscriber o

edgeclient - mqtt://127.0.0.1

x

Topic to publish

t

QoS

0 - Almost Once

«

Retain

Payload Type

Strings / JSON / XML / Characters

«

e.g: {'hello":'world"}

Payload

MQTTBox
BT 5 A 2

10.2.3 Remote HRTIZEEE

XHL, KA MQTT fx. MQTTBox 1ENIHEKATr, 75— I Vel B0 AT
MQTT.fx %Aiiii s, MQTTBox kil

B, i MQTT.fx [m 550 t2 X178 This message is from MQTT.fx., HfKUWITFER.

File Extras Help
i :l Disconnect BQ
m Subscribe  Scripts  Broker Status  Log

» |t2 M IW @D os1 Qos2 Retained v

| This message is from MQTT.fxl |

&

i MQTT.£x i) 3487 62 KA E

[, g MQTTBox 7E1T 14 8 t2 pi BHCRES . BRI ER.
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= Menu - all Connected @® Add publisher

localhub—client - mqtt://127.0.0.1:1883

. . x
Topic to publish
t1
QoS
0 - Aimost Once v
Retain [
Payload Type

Strings / JSON / XML / Characters

«

e.g: {'hello':'world"}
Payload

This message is from MQTTBOX.

Publish

This message is from MQTTBOX.
topic:t1, qos:0, retain:false
5§ A

This message is from MQTTBOX.

taonictt! anet0

MQTTBox

Add subscriber &

This message is from MQTT.fx.

qos : 0, retain : false, cmd : publish, dup : false, topic : t2, me
ssageld :, length : 33, Raw payload :
84104105115321091011151159710310132105115321021141
1110932778184844610212046

SRR

MQTTBox JAiiii, MQTT.fx ki

[FIE, @ik MQTTBox /E R & im0 t1 A7ijEE This message is from MQTTBox., HAKUITFER.

= Menu L all Connected ® Add publisher

edgeclient - mqtt://127.0.0.1

Add subscriber e

: ) x
Topic to publish

t1 |

QoS

0 - Almost Once

«

Retain
Payload Type

Strings / JSON / XML / Characters :

e.g: {'hello":'world'}

Payload

| This message is from MQTTBOX.

Publish

l This message is from MQTTBOX.
topic:t1, qos:0, retain:false
5~

i MQTTBox [i] 348 t1 KA E

[, g MQTT.fx FETT 3 18 ¢1 B B HUCRES, BARITER.

This message is from MQTT.fx.

1110932778184844610212046

qos : 0, retain : false, cmd : publish, dup : false, topic
: 12, messageld : , length : 33, Raw payload : 841041
05115321091011151159710310132105115321021141

10.2. Remote #EiEBnERE

89

MQTTBox

&



BAETYL Documentation

.
[ 5 Disconnect
Publish m Scripts  Broker Status  Log

a0

1 - o -
t [ 1] K] 1
Dump Messages  Mute  (ELELID) QoS0

t1
Topics Collector (0) Scan o 1
23-09-2019 23:29:44.84584803 QoS0

This message is from MQTTBOX.

Payload decoded by~ Plain Text Decoder

" MQTT.fx
SRR i S

%, MQTT.fx 15 MQTTBox KE ERH#EIE TXMEE, HHNEmE.
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FIA Video infer RS LIEGKEGRES Al BRI

Hil):
o ARSCIHAPT 5L # 2580 Ubuntu 18.04
ASSCIAR T AR A R TP 28 885k, HAS DS-TPC-B12-1
ARSCIMIAH) AL HEWTEIAE CPU (B J7#Y video-infer ik
AR B AT #5254 ssd mobilenet vl coco 2017 11 17
B MQTT client [a] 73 Hub A 55 A& 1 B A% iy MQTTBox

11.1 R{ERE

o FIE 1: ¥ Ubuntul8.04 %% Baetyl, tHXHNAR]SF kit 2% Baetyl

o PR 20 RIEASCINIATE R, BE XM IICE S, A)EHAT sudo systemctl start baetyl figs
JE 3 Baetyl flz45, W PAMfL sudo systemctl status baetyl fiyS#rF Baetyl IREGMIBFTIHMN, *
TR IBCENG LS T SR 56 %

o IR 3: ME Hub R4 AUBCE (S B4 MQTTBox PHATIEEACE., #ifk MQTTBox 5 Hub [45 &A%
#, W E% 5 Hub [R5 H#IER

o BPE 4 MQTTBox 1] JJ 3/l video/infer/result, WEHZTREMS 1L 7 BB A HHE T 445 8T
S|

/o

EIPRRR B R R BTN R .

91


https://baetyl.cdn.bcebos.com/example/guides/ssd_mobilenet_v1_coco_2017_11_17.tar.gz
../Resources.html#mqttbox
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Baetyl Framework

Hub <« MQTTBox

MQTT »

.f MQTT f__
-2 MQTT I
- RUPOE j video/infer/result
Camera Video Function
infer <GRPC P manager
Save e
6,0 1 v
3 Function
Model
Disk python36
4
Analysis H
script <
Al
I video-infer It 55 #EATHAIURAEA AT BIHLHEWT
11.2 BiRBEE
Baetyl 27 HIBCE XV B var/db/baetyl/application.yml, FlE(FEIT:
version: VO
services:
- name: localhub
image: 'hub.baidubce.com/baetyl/baetyl-hub:latest’
replica: 1
ports:
- '1883:1883'
mounts:
- name: localhub-conf
path: etc/baetyl
readonly: true
- name: localhub-persist-data
path: var/db/baetyl/data
- name: demo-log
path: var/log/baetyl
- name: function-manager
image: 'hub.baidubce.com/baetyl/baetyl-function-manager:latest'
replica: 1
mounts:
- name: function-manager-conf
(QE2s)
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path:

etc/baetyl

readonly: true

- name: demo-log

path:

var/log/baetyl

- name: function-python

image: 'hub.baidubce.com/baetyl/baetyl-function-python36:0.1.6-opencv4l’

replica: O

mounts:

- name: function-python-conf

name

path:

etc/baetyl

readonly: true

name:

path:

function-python-code
var/db/baetyl/code

readonly: true

name:

path:

image-data

var/db/baetyl/image

: video-infer

image: 'hub.baidubce.com/baetyl-beta/baetyl-video-infer:latest'

replica: 1

mounts:

volumes:

name:
path:
name:
path:
name:
path:
name:
path:

name:

name:

path:

infer-person-model

var/db/baetyl/model

readonly: true

name:
path:
name:
path:
name:

path:

image-data
var/db/baetyl/image
demo-log
var/log/baetyl
video-infer-conf

etc/baetyl

readonly: true

localhub-conf
var/db/baetyl/localhub-conf
localhub-persist-data
var/db/baetyl/localhub-persist-data
demo-log

var/db/baetyl/demo-log
function-manager-conf
var/db/baetyl/function-manager-conf

function-python-conf

(T gk%E)
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path: var/db/baetyl/function-python-conf
- name: function-python-code

path: var/db/baetyl/function-python-code
- name: image-data

path: var/db/baetyl/image-data
- name: remote-mqtt-conf

path: var/db/baetyl/remote-mqtt-conf
- name: infer-person-model

path: var/db/baetyl/infer-person-model
- name: video-infer-conf

path: var/db/baetyl/video-infer-conf

Hub R4 E U/ & var/db/baetyl/localhub-conf/service.yml, FRE(ZEUIT:

listen:

- tcp://0.0.0.0:1883

principals:

- username: test
password: hahaha
permissions:

- action: 'pub'
permit: ['#']
- action: 'sub'
permit: ['#']

logger:

path: var/log/baetyl/localhub-service.log

level: "debug"

Function manager 450t & A & var/db/baetyl/function-manager-conf/service.yml, Fil & {5840
T

server:
address: 0.0.0.0:50051
hub:
address: tcp://localhub:1883
username: test
password: hahaha
functions:
- name: analyse
service: function-python

instance:

(T gk%E)
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max: 10
logger:
path: var/log/baetyl/func-service.log
level: "debug"

Function python 4B & A & var/db/baetyl/function-python-conf/service.yml, F &E{5 EUT:

functions:
- name: 'analyse'
handler: 'analyse.handler'
codedir: 'var/db/baetyl/code’
logger:
path: "var/log/baetyl/python-service.log"
level: "debug"

Video infer JR45 Bl E X7 & var/db/baetyl/video-infer-conf/service.yml, W E{EEIWT:

hub:
address: tcp://localhub:1883
username: test
password: hahaha
video:
uri: "rtsp://admin:admin@192.168.1.2:554/Streaming/channels/1/"
limit:
fps: 1
infer:
model: var/db/baetyl/model/frozen_inference_graph.pb
config: var/db/baetyl/model/ssd_mobilenet_vl_coco_2017_11_17.pbtxt
process:
before:

swaprb: true

width: 300

hight: 300
after:

function:

name: analyse
functions:
- name: analyse
address: function-manager:50051
logger:
path: var/log/baetyl/infer-service.log

(T gk%E)
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level: "debug"

FEEEMRE, XH wi WERENRE P MEHEG LI, H@ KRN rtsp://
<username>:<password>@<ip>:<port>/Streaming/channels/<stream_number>, H. ', <username>
il <password> WA NG TP BHEAIGEFIGEN S, <ip> WikHHELAY TP Hutl, <port> J RTSP
PRSI 15, BRIAN 554, JRTHANAAEIE, HH <stream_number> 2y 1 AAFIMM I, 4 2 AFIN
IEAh, Video infer A5 [ SCIFINI IP L84 B A5 EAN, I8 SRR USB SR S R AL PR A5 BRI 32
B SR TRl AH R, #57°8 USB #8483k, W uri FLE A& GRS, @HAMERES 07, FifH%E
PR UL /dev/videoO BREFHER S 7L ELERBCMMSSCHAFREA TR, I ELEICE uri WA N IUROCIRRY
Hohk, [FIRPRZ IR RA (& ) FRif B HHE] Video infer ]R3 HITT, 82 & T AR 1 A T A
S WIEfMSG | ATFiH S .

Video infer it 5543k USB fitfg kR EBRECE S5

video:
uri: "0O"
limit:

fps: 1

[A]B}/E application.yml FR & HUR: /dev/videoO & AGHIMEMU BB S5H, tHRELE ]S :

version: VO
services:
- name: video-infer
image: 'hub.baidubce.com/baetyl-beta/baetyl-video-infer:latest'

replica: 1

devices:
- /dev/videoO # Y4 USB il & i 4f#f 70 %
mounts:

- name: infer-person-model
path: var/db/baetyl/model
readonly: true

- name: image-data
path: var/db/baetyl/image

- name: demo-log
path: var/log/baetyl

- name: video-infer-conf
path: etc/baetyl

readonly: true

AXERI, WAL NEERE AU USB | B A48, SR R s s 7y Ui .
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11.3 s &% 3aiE

WASOFL g, ARMIKFLATR ssd_mobilenet vi_coco_2017_11_17 iR, AT IFALMA L 7K
REFLZIK 90 B XHL, FRAIE TR AR Python AMMZSE, AT

#!/usr/bin/env python
# —*- coding:utf-8 —*-
nmnn

function to analyse video infer result in python

nmnn

import numpy as np

location = "var/db/baetyl/image/{}.jpg"
classes = {

1: 'person'

def handler(event, context):

nmnn

function handler
data = np.fromstring(event, np.float32)
mat = np.reshape(data, (-1, 7))
objects = []
scores = {}
for obj in mat:
clazz = int(objl[1])
if clazz in classes:
score = float(obj[2])
if classes[clazz] not in scores or scores[classes[clazz]] < score:
scores[classes[clazz]] = score
if score < 0.6:
continue
objects.append ({
'class': classes[clazz],
'score': score,
"left': float(obj[3]),
"top': float(obj[4]),
'right': float(obj[5]),
'bottom': float(obj[6])
1))

(T gk%E)
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res = {}

res["imageDiscard"] = len(objects)

res["imageObjects"] = objects

res["imageScores"] = scores

res["publishTopic"] = "video/infer/result"
res["messageTimestamp"] = int(context["messageTimestamp"]/1000000)
if len(objects) != 0:

res["imageLocation"] = location.format(context["messageTimestamp"])

return res

AR A, EERAE I AN EAE S RI AT, W] SRR ) 1R S mscoco label map,

—YIite )5, B3 Baetyl iR4, X5 sudo systemctl status baetyl B docker ps fiyd-#rFE Baetyl
Eﬁ%ﬂ’]‘#H/{kzuﬁﬁf‘ﬂ#ﬂ’}’ﬁ‘%&ﬂi‘%

-l /usr/local# systemctl status baetyl
e baetyl.service - Baetyl
Loaded: loaded (/1ib/systemd/system/baetyl.service; enabled; vendor preset: enabled)
Active: active (running) since Tue 2019-10-08 12:56:58 CST; Sh ago
Main PID: 1653 (baetyl)

Tasks: 16 (limit: 4915)
CGroup: /system.slice/baetyl.service
L1653 /usr/local/bin/baetyl start

108 08 12:56:58 neousys-POC-351VTC systemd[1]: Started Baetyl.

Baetyl 551247100

= ~ docker ps

CONTAINER ID IMAGE COMMAND CREATED STATUS
NAMES

bde@88ebef81 hub .baidubce. com/baetyl/baetyl-function-python36:0.1.6-opencv4l  "function-python36.py" 8 seconds ago Up 7 seconds
function-python.analyse.1l

3a4fbdedeeef hub.baidubce.com/baetyl-beta/baetyl-video-infer:0.1.6 "baetyl-video-infer" 10 seconds ago Up 9 seconds

video-infer
8715db@a74a2 hub . baidubce . com/baetyl/baetyl-function-manager:0.1.6 "baetyl-function-man.." 11 seconds ago Up 9 seconds

function-manager
€5032ca6109e hub .baidubce. com/baetyl/baetyl-hub:0.1.6 "baetyl-hub" 12 seconds ago Up 10 seconds 0.0.0.0:1883->1883/tcp, 0.0
.0.0:8883->8883/tcp  localhub

LB TR R AR IR

] PA & B, Baetyl fR %5 4k F active (running) RF, ZRSEIWIE EHEIEFT T baetyl-hub.
baetyl-video-infer. baetyl-function-manager } baetyl-function-python36 PU 2.

SRIG, FMEs MQTTBox, R4 Hub RSMESSEEGEG, TAKH MQTTBox 45 Hub k452
EE%O
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‘e0e@ MQTTBox
= Menu - @® Add publisher © Add subscriber &
localhub-client - mqtt://127.0.0.1:1883
Topic to publish Topic to subscribe
Topic to publish Topic to subscribe
QoS QoS
0 - Aimost Once s 0 - Aimost Once v

Retain [
Payload Type

Strings / JSON / XML / Characters
e.g: {'hello':'world"}

Payload

Publish

«

MQTTBox 5 Hub JI}k 45 @ty i3

W), it MQTTBox ][4 4@ video/infer/result, #R4FE1TIER, W MQTTBox £UKEIHE .

MQTTBox
= Menu - | Connected @® Add publisher @ Add subscriber &
Tocalhub-client — mqtt://127.0.0.1:1883
x

Topic to publish
Topic to publish
QoS
0 - Aimost Once
Retain [

Payload Type

Strings / JSON / XML / Characters

e.g: {'hello':'world'}

Payload

Publish

«

{"imageCaptureTime":"2019-10-08T12:44:28.6372222
Z","imageDiscard":true,"imageHight":720,"imagelnfere
nceTime":0.1751778,"imageObjects":[],"imageProcess
Time":0.1767695,"imageScores":{"person':0.58743113
27934265}, "imageWidth":1280,"messageTimestamp":1
570538668637, "publishTopic":"video/infer/result"}

qos : 0, retain : false, emd : publish, dup : false, topic : video/i
nfer/result, messageld :, length : 317, Raw payload : 123341
05109971031016797112116117114101841051091013458345
0484957 485684 15550505
050903444341051099710310168105115999711410034581161141
17101443410510997103101721051031041163458555048443
41051099710310173110102101114101110991018410510910
13458484649555349555556443410510997103101799810610
19911611534589193443410510997103101801141119910111
51158410510910134584846495554555457534434105109971
031018399111114101115345812334112101114115111110345848
46535655525149495150555751525054531254434105109971
03101871051001161043458495056484434109101115115971
031018410510910111511697109112345849535548535156545456
54515544341121179810810511510484111112105993458341
18105100101111471051101021011144711410111511710811
634125

MQTTBox #UGHE, AREMEIA

11.3. s B35 E
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ece
= Menu « all Connected ® Add publisher
localhub-client - mqtt://127.0.0.1:1883
. . X
Topic to publish
Topic to publish
QoS

0 - Aimost Once

Retain
Payload Type

Strings / JSON / XML / Characters

e.g: {'hello':'world"}

Payload

«

MQTTBox #UYHE, FillzIA

MQTTBox

Add subscriber &

{"imageCaptureTime":"2019-10-08T12:45:29.6626256
Z","imageDiscard":false, "imageHight":720,"imagelnfer
enceTime":0.1366745,"imagelocation":"var/db/baetyl/i
mage/1570538729662625600.jpg","imageObjects":[{"b
ottom":0.826736569404602,"class":"person., "left":0.3
9765435457229614,"right":0.7735140919685364,"scor
e":0.9186061024665833, "top":0.1438966393470764
2}],"imageProcessTime":0.21247670000000002, "imag
eScores":{ “gerson":0.91 86061024665833},"imageWidt
h":1280,"messageTimestamp":1570538729662," publis
hTopic":"video/infer/result"}

qos : 0, retain : false, cmd : publish, dup : false, topic : video/i
nfer/result, messageld :, length : 542, Raw payload : 123341
05109971031016797112116117114101841051091013458345
0484957 )5852535850574654545054505
354903444341051099710310168105115999711410034581029710
81151014434105109971031017210510310411634585550484
434105109971031017311010210111410111099101841051091013
45848464951545455525344341051099710310176111999711
61051111103458341189711447100984798971011161211084
71051099710310147495355485351565550575454505450535
44848461061121033444341051099710310179981061019911
611534589112334981111161161111093458484656505455515453
54575248525448504434991089711511534583411210111411

4 bE R, MQTTBox #1175 38 video/infer/result IEFANE] TIHE .. XTI FART SIS E, AL
—ANKEIE T, AR EA, GnSRERAGI R T, W SHERCEN A B4 25 class RHIFE R,
() Esf 26 R ARG 31 ) ANHE AR B R R B S, AT A TR SE i EEARICBAE , BOGRA T PAS % 105,

2, BACEHET Video infer 55T 1P FIZEHHR K FIR IR AL B AGHERT .
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CHAPTER 12

AT RS Python IE1TRY4RE Python RZR

K
o ARSCIHART LA 2580 Ubuntul8.04
o python AN 3.6, 2.7 UARECEFAEMIE, (HFE%AE python A LG 25
o B MQTT client 4709 Pl MQTTBox
o ARTCHEET Hub BEHAIE IS #4554 Localhub 55 . I HLENM A SCHI IS B, X localhub
255 BREOTFENSS DA SRR 95 I B B8 — A0 T -

# KM Hub BB
# BB XL E : var/db/baetyl/localhub-conf/service.yml
listen:

- tcp://0.0.0.0:1883

principals:

- username: 'test'
password: 'hahaha'
permissions:

- action: 'pub'
permit: ['#']
- action: 'sub'

permit: ['#']

# AH baetyl-function-manager FCH



../Resources.html#mqttbox
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(B bTT)

# E X E : var/db/baetyl/function-manager-conf/service.yml
hub:
address: tcp://localhub:1883
username: test
password: hahaha
rules:
- clientid: localfunc-1
subscribe:
topic: py
function:
name: sayhi3
publish:
topic: py/hi
functions:
- name: sayhi3

service: function-sayhi3

instance:
min: O
max: 10

idletime: 1m

# python function W&
# BEXHLE : var/db/baetyl/function-sayhi-conf/service.yml
functions:
- name: 'sayhi3'
handler: 'sayhi.handler'

codedir: 'var/db/baetyl/function-sayhi'

# application.yml WLE
# E XHE : var/db/baetyl/application.yml
version: vO
services:
- name: localhub
image: hub.baidubce.com/baetyl/baetyl-hub
replica: 1
ports:
- 1883:1883
mounts:
- name: localhub-conf

path: etc/baetyl

(Q3)

102 Chapter 12. #0{T$t3% Python E{TBH4RE Python A



BAETYL Documentation

(8:EW)

readonly: true
- name: localhub-data
path: var/db/baetyl/data
- name: localhub-log
path: var/log/baetyl
name: function-manager
image: hub.baidubce.com/baetyl/baetyl-function-manager
replica: 1
mounts:
- name: function-manager-conf
path: etc/baetyl
readonly: true
- name: function-manager-log
path: var/log/baetyl
name: function-sayhi3
image: hub.baidubce.com/baetyl/baetyl-function-python36
replica: 0
mounts:
- name: function-sayhi-conf
path: etc/baetyl
readonly: true
- name: function-sayhi-code
path: var/db/baetyl/function-sayhi

readonly: true

volumes:

#

hub

name: localhub-conf

path: var/db/baetyl/localhub-conf

name: localhub-data

path: var/db/baetyl/localhub-data

name: localhub-log

path: var/db/baetyl/localhub-log
function manager

name: function-manager-conf

path: var/db/baetyl/function-manager-conf
name: function-manager-log

path: var/db/baetyl/function-manager-log
function python runtime sayhi

name: function-sayhi-conf

path: var/db/baetyl/function-sayhi-conf

(T gk%E)
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- name: function-sayhi-code

path: var/db/baetyl/function-sayhi-code

Baetyl ‘B #£t T" Python szATH, W LA g 51 Python 4%, "FICRFETRT Python BIAHI4FK,
WATeR A PR, HA, S REE N B T

12.1 BHBAE

Python JIAK & FK A AZ ] Python i il fir 4 HLTE, Baetyl FARXTIUMURFAIIR G AR ZV A Python
AR 2 MQTT (9 EVCAL R, DUAR LY A R 02 A T Al 95 B e L T -

functions:
- name: 'sayhi3'
handler: 'sayhi.handler'
codedir: 'var/db/baetyl/function-sayhi'

CH, FRATXKE handler X—J@ M, HH sayhi FEMALFR, JGHAY handler (CFZ SO HHH A
T BRI %K

function-sayhi-code/
__init__.py
sayhi.py

L2 RTINS LB &R pR AU A TN I 55 il ELRE L

12.2 SHLE

def handler(event, context):
# do something

return event

Baetyl F 4248t Python iZA7H SHE 2 B4 event FI context, NGB/,
o event: MHE MQTT 3 Payload £ AR 24
— ZJE s Payload S—A4> Json Hdg, WG A%t json.loads(Payload) 4bHE 5
— % J50G Payload 7. F4FH (JF Json), ML A5 Payload %idfi.
+ context: MQTT i FF3

— context.messageQOS // MQTT QoS
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context.messageTopic // MQTT Topic

context.functionName // MQTT functionName

context.functionInvokelD //MQTT function invokelD
context.invokeid // [7] I, FT3EE CFC

PR 5% CFC MiXet, 525 R2 A1 A Baetyl @ Ly L T 4. BHEMERLAMFTHRAETE
context P H &, R HEBIZI,

12.3 Hello World!

FIEATEB AR Python %L, HARE N —KMATH LM% Python BAUATAPER MQTT ¥
S I—4% hello world {F . X FFUAIHE, FEHEHREIRINT, XFAE7FHMIGHE, WK Hef T
FFER R[]

#!/usr/bin/env python3
# —*- coding: utf-8 —*-

def handler(event, context):
result = {}
if isinstance(event, dict):
result['msg'] = event
result['type'] = 'dict'
'hello world'

result['say']

else:

result['msg'] = event.decode("utf-8")
result['type'] = 'non-dict'

result['say'] = 'hello world'

return result

o RIETIRH
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0@ MQTTBox

= Menu « all Connected @® Add publisher Add subscriber te

connect-test - mqtt://127.0.0.1:1883

Topic to publish

py
{"msg": {"id": 5}, "type": "dict", "say": "hello world"}
QoS
qos : 0, retain : false, cmd : publish, dup : false, topic : py/hi,
messageld : , length : 63, Raw payload : 12334109115103345832
12334105100345832531254432341161211121013458323410
010599116344432341159712134583234104101108108111321191
1111410810034125

<«

0 - Aimost Once

Retain [

Payload Type

<«

Strings / JSON / XML / Characters
e.g: {'hello':'world'}

Payload

{"id":5}

Publish

{"id":5}
topic:py, qos:0, retain:false
5

{"id":5}

B TR
o BT IR B
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[ JOX J MQTTBox

= Menu L all Connected ® Add publisher Add subscriber ]

connect-test - mqtt://127.0.0.1:1883

x
Topic to publish
py
{"msg": "MQTTBox", "type": "non-dict", "say": "hello w
QoS orld"}

<«

0 - Almost Once
qos : 0, retain : false, cmd : publish, dup : false, topic : py/hi,
messageld : , length : 67, Raw payload : 12334109115103345832
34778184846611112034443234116121112101345832341101
Payload Type 11110451001059911634443234115971213458323410410110
81081113211911111410810034125

Retain

Binary Array &
e.g: 01001101,01010001,01010100,1010100,01000010,01101111,0
1111000
Payload

01001101,01010001,01010100,1010100,01000010,01101111,0
1111000

Publish

01001101,01010001,01010100,1010100,01000010,01101111,011
11000
topic:py, qos:0, retain:false

3 ~

K
BRI

Wb, W SRR TER, RATEL RS Python FREEMAREE AT ASE . (H2, XT8N A
oK, LR EGIALE =7 FERSE IR AT A FIRE? FRATREAE AIfTET X Python a7 5| A% =74
AN
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W{A$t3F Node IB1THHRTE js BIZAR

K
o ARSCIHART LA 2580 Ubuntul8.04
« node fi{AR 8.5
o B MQTT client 4709 Pl MQTTBox
o ARTCHEET Hub BEHAIE IS #4554 Localhub 55 . I HLENM A SCHI IS B, X localhub
255 BREOTFENSS DA SRR 95 I B B8 — A0 T -

# KM Hub BB
# BB XL E : var/db/baetyl/localhub-conf/service.yml
listen:

- tcp://0.0.0.0:1883

principals:

- username: 'test'
password: 'hahaha'
permissions:

- action: 'pub'
permit: ['#']
- action: 'sub'

permit: ['#']

# AH baetyl-function-manager FCH
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(B bTT)

# E X E : var/db/baetyl/function-manager-conf/service.yml
hub:
address: tcp://localhub:1883
username: test
password: hahaha
rules:
- clientid: localfunc-1
subscribe:
topic: node
function:
name: sayhi
publish:
topic: t/hi
functions:
- name: sayhi

service: function-sayhi

instance:
min: O
max: 10

idletime: 1m

# node function W&
# BEXHLE : var/db/baetyl/function-sayjs—conf/service.yml
functions:
- name: 'sayhi'
handler: 'index.handler'

codedir: 'var/db/baetyl/function-sayhi'

# application.yml WLE
# E XHE : var/db/baetyl/application.yml
version: vO
services:
- name: localhub
image: hub.baidubce.com/baetyl/baetyl-hub
replica: 1
ports:
- 1883:1883
mounts:
- name: localhub-conf

path: etc/baetyl

(Q3)
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(8:EW)

readonly: true
- name: localhub-data
path: var/db/baetyl/data
- name: localhub-log
path: var/log/baetyl
- name: function-manager
image: hub.baidubce.com/baetyl/baetyl-function-manager
replica: 1
mounts:
- name: function-manager-conf
path: etc/baetyl
readonly: true
- name: function-manager-log
path: var/log/baetyl
- name: function-sayhi
image: hub.baidubce.com/baetyl/baetyl-function-node85
replica: 0
mounts:
- name: function-sayjs-conf
path: etc/baetyl
readonly: true
- name: function-sayjs-code
path: var/db/baetyl/function-sayhi
readonly: true
volumes:
# hub
- name: localhub-conf
path: var/db/baetyl/localhub-conf
- name: localhub-data
path: var/db/baetyl/localhub-data
- name: localhub-log
path: var/db/baetyl/localhub-log
# function manager
- name: function-manager-conf
path: var/db/baetyl/function-manager-conf
- name: function-manager-log
path: var/db/baetyl/function-manager-log
# function node runtime sayhi
- name: function-sayjs-conf

path: var/db/baetyl/function-sayjs-conf

(T gk%E)
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- name: function-sayjs-code

path: var/db/baetyl/function-sayjs-code

Baetyl B #efft 7 Node sz47if, W LAMMB P Ea S0 js BIAS. FICRETXT js BIARIZAR, hATeR%
FR, fA, SRR AR BT

13.1 BHBAE

s AR A FR AT LAZ: IR js B30 ) i 44 MRS  Baetyl 3 RN AR BR il o A0SR AL Js AR R 2 MQTT
TH AL B, A e A2 7 AR S5 P BC LA R

functions:
- name: 'sayhi'
handler: 'index.handler'

codedir: 'var/db/baetyl/function-sayhi'

CH, FRATKE handler X—J@ M, HH index MFEMALFR, JGHAY handler (CFZ ST HHH A
T BRI %K

function-sayjs-code/

index. js

W2 R BT RS BCE TS R pR AU A TN 55 e R

13.2 SHAE

exports.handler = (event, context, callback) => {
callback(null, event);
};

Baetyl B2t Node iZ17 304 2 NS event Ml context, "FTHPRFZM /T4 H A%
o event: i MQTT R3CH1Y Payload & AR FISEL
— #5406 Payload —A~ Json i, NI AZ3d json.loads(Payload) Ab¥H f5 i) 45,
— #iJ5k Payload A 9. A (IE Json), L AJ5 Payload .
« context: MQTT ji§& I F 3
— context.messageQOS // MQTT QoS

— context.messageTopic // MQTT Topic
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— context.functionName // MQTT functionName
— context.functionInvokelD //MQTT function invokelD

— context.invokeid // [f] I, FTFIEE CFC

POoR: A= CFCMEXeT, HE2E A2 AR Baetyl @ Loy L TFTXAZ 8. EHEMEAL LI FEETAE

context P A, R GEFIZI,

13.3 Hello World!

NHEFATEB AR js WA, B ARATHEEMNZ js WA TR MQTT 52 MHn—4%
hello world fFH. X T MG, R EHRBIEIT, XFIEFMIHE, MR 40 h 45 5 5 ik 1]

#!/usr/bin/env node

exports.handler = (event, context, callback) => {

result = {};

if (Buffer.isBuffer(event)) {
const message = event.toString();

result["msg"] = message;

result["type"] = 'mon-dict';
Yelse {
result["msg"] = event;
result["type"] = 'dict';
}
result["say"] = 'hello world';
callback(null, result);

};

o e LB

13.3. Hello World!
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= Menu <+ all Connected

edge_core_tcp - mqtt://127.0.0.1:1883

® Add publisher

MQTTBox

® Add subscriber o

Topic to publish

node

QoS

0 - Almost Once

Retain "

Payload Type

Strings / JSON / XML / Characters
e.g: {'hello":'world'}
Payload

{"id": 12}

Publish

{"id": 12}
topic:node, qos:0, retain:false
5 ~

{"chen": 12}

‘nnde ane:N ratain-faleo

x

<«

<«

{"msg":{"id":12},"type":"dict","say":"hello world"}

qos : 0, retain : false, cmd : publish, dup : false, topic : t/hi, m
essageld : , length : 57, Raw payload :
123341091151033458123341051003458495012544341161211121
01345834100105991163444341159712134583410410110810
81113211911111410810034125

B TR
o ST IR B
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-

MQTTBox

= Menu <+« all Connected ® Add publisher @ Add subscriber o

edge_core_tcp - mqtt://127.0.0.1:1883

i i X
Topic to publish ‘

node

QoS

<«

0 - Almost Once

Retain [

Payload Type

Binary Array =
e.g: 01001101,01010001,01010100,1010100,01000010,01101111,0
1111000
Payload

01001101,01010001,01010100,1010100,01000010,01101111,0
1111000

Publish

01001101,01010001,01010100,1010100,01000010,01101111,011
11000
topic:node, gos:0, retain:false

S

AR

{"msg":"MQTTBox","type":"non-dict","say":"hello worl
d"

qos : 0, retain : false, cmd : publish, dup : false, topic : t/hi, m
essageld :, length : 61, Raw payload : 123341091151033458347
781848466111120344434116121112101345834110111110451001
059911634443411597121345834104101108108111321191111141
0810034125

{"msg":{"id":12},"type":"dict","say":"hello world"}

qos : 0, retain : false, cmd : publish, dup : false, topic : t/hi, m
essageld :, length : 57, Raw payload :
123341091151033458123341051003458495012544341161211121
01345834100105991163444341159712134583410410110810
81113211911111410810034125

Wk, XTFEERAEK, FATEL RS Node FRETHIFRE AL AT ASE . (), XT—HBNR 21T
R, EETEGIAE =TT PERTEI . AR A FIRE? FATRAE W0 Node jaf 75 A —=J5 4 7

TR

13.3. Hello World!
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CHAPTER 14

AT ST Python IB1TRYSINE=AE

o ARSCIHART LA 2580 Ubuntul8.04

o BATHECH docker ZAgRHE, native HEFERIHD B ARAH [F]

o Python HiA 3.6, 2.7 BUANERARAHR], HFEAE Python AT RIS 25
o B MQTT client f7H1% Pk MQTTBox

o ZSCHEEL requests I Pytorch WFPES = A T R AH

o ARCHELT Hub BRG] IR %S 24 R Localhub JR45 . H HAFK A SCAY M ZE 5, XF W A localhub
MR55 . BRBOTER S DA MR S5 O BC B S — A

# localhudb L&
# BB XML E : var/db/baetyl/localhub-conf/service.yml
listen:
- tcp://0.0.0.0:1883
principals:
- username: 'test'
password: 'hahaha'
permissions:
- action: 'pub'
permit: ['#']

- action: 'sub'

(FoER)
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(B bTT)

permit: ['#']
# AM baetyl-function-manager &
# WECHME
hub:
address: tcp://localhub:1883
username: test
password: hahaha
rules:
- clientid: localfunc-1
subscribe:
topic: py
function:
name: sayhi3
publish:
topic: py/hi
functions:
- name: sayhi3
service: function-sayhi3
instance:
min: O
10

idletime:

max:

im

# application.yml WLE
# B X E

version: vO

var/db/baetyl/application.yml

services:
- name: localhub
image: hub.baidubce.com/baetyl/baetyl-hub

replica: 1

ports:
- 1883:1883
mounts:
- name: localhub-conf

path: etc/baetyl
readonly: true
localhub-data
path: var/db/baetyl/data

— name:

- name: localhub-log

var/db/baetyl/function-manager—-conf/service.yml

(T gk%E)
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(8:EW)

path: var/log/baetyl
- name: function-manager
image: hub.baidubce.com/baetyl/baetyl-function-manager
replica: 1
mounts:
- name: function-manager-conf
path: etc/baetyl
readonly: true
- name: function-manager-log
path: var/log/baetyl
- name: function-sayhi3
image: hub.baidubce.com/baetyl/baetyl-function-python36
replica: 0
mounts:
- name: function-sayhi-conf
path: etc/baetyl
readonly: true
- name: function-sayhi-code
path: var/db/baetyl/function-sayhi
readonly: true
volumes:
# hub
- name: localhub-conf
path: var/db/baetyl/localhub-conf
- name: localhub-data
path: var/db/baetyl/localhub-data
- name: localhub-log
path: var/db/baetyl/localhub-log
# function manager
- name: function-manager-conf
path: var/db/baetyl/function-manager-conf
- name: function-manager-log
path: var/db/baetyl/function-manager-log
# function python runtime sayhi
- name: function-sayhi-conf
path: var/db/baetyl/function-sayhi-conf
- name: function-sayhi-code

path: var/db/baetyl/function-sayhi-code

AL Python HRECA W REA SR RATAITF L, SKErfMEATETIAE =T, THg i mAm sl
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14.1 S| requests F£=H8

fBE FAT VAR EERS— AR EATICR, SR EE . X B, FATH AT AR =I5 requests. HIfiTHIA,
FAAITR frs

o HIE 1: kA Python HAFHEH T, AJ5 F# requests MHAKH (idna. urllib3, chardet. certifi),
HYERL pip A, Python A

cd /directory/of/Python/script

pip download requests

o U2 f#IE whl SCPF, BENERA, RUSMER vhl SOPFRG RSO, RO BRI

unzip \*.whl

rm -rf *.whl *.dist-info

o PR 3 Y HTH R4 package

touch __init__.py

o BB 4 ERAEPATHIA PTIAK =T requests, WITHFIR:

import requests

o IR 5 PATHIA

python your_script.py

W FABEIER, TR A B SRE5H a0 R B R
[root@instance-BBv5secsBx function-sayhi-codel# tree -L 1

—— certifi

—— chardet

— get.py

—— 1dna

—— _1nlit__.py
—— requests
—— urllib3

5 directories, 2 files
requests 55 =7 FEfHIAS H 5%

120 Chapter 14. {T%t%t Python ETHRBIANE=HE
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T, AR EHA get.py KK https://baidu.com Y headers {7 &, &%k 244 Python izf7H} %
IKE2E H localhub R4 A 84, BRI :

#!/usr/bin/env python3
# —*- coding: utf-8 —x-

import requests

def handler(event, context):

mmnn

data: {"action": "A"}
wnn
if 'action' in event:
if event['action'] == 'A':
r = requests.get('https://baidu.com')
if str(r.status_code) == '200':
event['info']l = dict(r.headers)
else:
event['info'] = 'exception found'
else: event['info'] = 'action error'
else:

event['error'] = 'action not found'

return event

PREGEATIN i 55 A BT

# python function HLE
functions:
- name: 'sayhi3'
handler: 'get.handler'
codedir: 'var/db/baetyl/function-sayhi'

Wk, localhub ARSFHENLENLER 38 py PIHE)S, 2V get.py MIAPITRALIEHE, RERIT
P MQTT JH BB Wigs 38 py/hi. X H, FfT@d MQTTBox 1] 4481 py/hi, Fa 38 py &
EHE {"action": "A"}, SRJEMEE MQTTBox 171 H 38 py/hi WIHENHUENL . NIEH , WA IE R IR
https://baidu.com f] headers {5 5.,

14.1. S|f requests F£E=HE 121
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= Menu + all Connected ® Add publisher ) Add subscriber o

connect-test - mgtt://127.8.8.1:1883

x
Topic to publish

Py

{"action": "A", "info": {"Cache-Control": "private, no-ca
QoS che, no-store, proxy-revalidate, no-transform”, "Conne
ction": "Keep-Alive", "Content-Encoding": "gzip", "Con
tent-Type": "text/html", "Date": "Mon, 23 Sep 2019 14:

06:15 GMT", "Last-Modified": "Mon, 23 Jan 2017 13:2

LLd

0 - Almost Once

Retain
7:36 GMT", "Pragma": "no-cache", "Server": "bfe/1.0.
Payload Type 8.18", "Set-Cookie": "BDORZ=27315; max-age=8640
. = H . W o i ",
Strings / JSON / XML / Characters N 0; domain=.baidu.com; path=/", "Transfer-Encoding":
"chunked"}}
e.g: {"hello":'world'}
Payload gos : 0, retain : false, cmd : publish, dup : false, topic : py/hi,
: messageld : , length : 439, Raw payload : 1233497991161051111
{"action™: "A"} 10345832346534443234105110102111345832123346797991

04101456711111011611411110834583234112114105118971
161014432110111459997991041014432110111451151161111141
01443211211411112012145114101118971081051009711610
14432110111451161149711011510211111410934443234671
11110110101991161051111103458323475101101112456510
810511810134443234671111101161011101164569110991111001
051101033458323410312210511234443234671111101161011101

Caction® "A"} 16458412111210134583234116101120116471041161091083

t°2'c'pf; L 44432346897116101345832347711111044325051328310111

: 23250484957324952584854584953327177843444323476971
151164577111100105102105101100345832347711111044325051

{"action™: "A"} 32749711032504849553249515850555851543271778434443
tanic nuy_ nne ratain-fal 2348N114971N31N997345R323411N111459997991N041N13444 3234

B¢ Baetyl ‘B headers {5 &

14.2 5| Pytorch £=A 8

Pytorch Jellafar > i 2 IR 22 ST HESE . FRATTATAGIASE =5 i Pytorch (/I ERITIRE. WfiT5]
A, B EoR:

o U 1. $EA Python A HSE, A5 % Pytorch KHAKH (PIL. caffee2, numpy. six. torchvision)

cd /directory/of/Python/script

pip3 download torch torchvision

o B2 T whl SCPF, BRI A, SRUSMMER whl SCPERIBLREIA SO

unzip \*.whl

rm -rf *.whl *.dist-info

o IR 3 (24T H RN package

122 Chapter 14. 30fF$tXt Python iETHSIAE=HE
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touch __init__.py

o IR 4 AERARPATHA T AR =5 % Pytorch, WINF7R:

import torch

o IR 5 PATHIA

python your_script.py

W EIARAEIE R, WA BIAS H SR A5 AR s .

[rootRinstance-88v5csBx function-sayhi-codel# tree -L 1

—— caffe2

—— calc.py

—  1n1it__.py
—— numpy

—— PIL

—— 51X.pY

—— torch

—— torchvision

5 directories, 3 files
Pytorch 25 =75 FEJHIA< H 5%

T, FAVME A cale.py KM Pytorch Hi kB IFEALIK R, Bl A& & Fh Python iaf T
WK H localhub fR451Y B £5%-, HARUIT:

— Python

#!/usr/bin/env python3
# —-*x— coding: utf-8 —*-

import torch

def handler(event, context):

nmnn

data: {"action": "B"}
mnnn
if 'action' in event:
if event['action'] == 'B':

x = torch.rand(5, 3)

14.2. 5| Pytorch £E=FH 8 123
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(£E E30)
event['info'] = x.tolist()
else:
event['info'] = 'exception found'
else:
event['error'] = 'action not found'
return event

PREUETIN e 55 A B BN R

# python function WLE
functions:
- name: 'sayhi3'

handler: 'calc.handler'

codedir: 'var/db/baetyl/function-sayhi'

Wk, localhub 5 #HNEN AR E] LM py MIHEG, SN calc.py MIAIITRMALBZHE, RIS
Frei R oA MQTT 1 BB S54 38 py/hi. X B, Ffildid MQTTBox 1] F/8 py/hi, I [T py
KRR {"action": "B"}, RJFME MQTTBox 1] 38 py/hi pIH EMOREDL. ANIER, MW IEH A
SR ALK &

ece MQTTBox

= Menu = all Connected ® Add publisher Add subscriber o

edge_core_tcp - mgtt://127.0.0.1:1883

Topic to publish

Py

{"action": "B", "info": [[0.8114885091781616, 0.334125
QoS 45919418335, 0.3621305823326111], [0.97996670007
70569, 0.7610224485397339, 0.526630699634552], [0.
1924821138381958, 0.7775722742080688, 0.8128208
518028259), [0.86786837458610535, 0.2810121774673
462, 0.7653465270996094], [0.536931574344635, 0.12
Payload Type 757259607315063, 0.5092771053314209]]}

ar

0 - Almost Once

Retain [

a

Strings / JSON / XML / Characters
gos : 0, retain : false, cmd : publish, dup : false, topic : py/hi,

eg: {'hello™'world’} messageld : , length : 342, Raw payload : 1233497991161051111
103458323466344432341051101021113458329191484656494952
565653485749555649544954443248465151524950535253574957
{"action”:"B"} 524956515153443248465154504951485356505151505449494993
443291484657555757545455484848555548535457443248465554
494850505252565351575551515744324846535054545148545757
545152535350934432914846495750525650494951565156495753
564432484655555553555050555250485648545656443248465649
505650485653495648505650535793443291484656555654565155

525356544948535153443248465056494849504955555254555152
545044324846555453515254535055485757544657529344329148

Payload

{"action™:"B"} 465351545751495355525152525451534432484649505553555053

topic:py, qos:0, retain:false 575448555149534854514432484653485750555549485351514952
i - 5048579393125

{"action™:"B"}

1 TV, T. -0l tainsfal J (Ml e BPAN Wi W, (A AAATAAAOTAAL AOAALE N OCCRD

%
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CHAPTER 15

SAfTEt3F Node IZ1TRISINE=FHE

o AT 54 A48 Ubuntul8.04

o BTN docker 73, native YFREAR AL E HIAA )

o Node g4l 8.5

o Bl MQTT client £7 K% ik MQTTBox

o ARICHEPEGIA Lodash 3XANEE = A0 T 13 H

o ARICHET Hub BH B 55 4 774 Localhub 745 . H LA RIAS SCAYIIR 2490 , XV £ Localhub
W55 . BRECOTENR 55 DA S AR 55 H e B — N F

# localhudb L&
# BB XML E : var/db/baetyl/localhub-conf/service.yml
listen:
- tcp://0.0.0.0:1883
principals:
- username: 'test'
password: 'hahaha'
permissions:
- action: 'pub'
permit: ['#']

- action: 'sub'

(FoER)
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permit: ['#']

# AM baetyl-function-manager &
# BB XML E : var/db/baetyl/function-manager-conf/service.yml
hub:
address: tcp://localhub:1883
username: test
password: hahaha
rules:
- clientid: localfunc-1
subscribe:
topic: node
function:
name: sayhi
publish:
topic: t/hi
functions:
- name: sayhi

service: function-sayhi

instance:
min: O
max: 10

idletime: 1m

# application.yml WLE
# E X E : var/db/baetyl/application.yml
version: vO
services:
- name: localhub
image: hub.baidubce.com/baetyl/baetyl-hub
replica: 1
ports:
- 1883:1883
mounts:
- name: localhub-conf
path: etc/baetyl
readonly: true
- name: localhub-data
path: var/db/baetyl/data

- name: localhub-log

(T gk%E)

128 Chapter 15. f0{F$t3¥ Node izfTHEIANE=HE



BAETYL Documentation

(8:EW)

path: var/log/baetyl
name: function-manager
image: hub.baidubce.com/baetyl/baetyl-function-manager
replica: 1
mounts:
- name: function-manager-conf
path: etc/baetyl
readonly: true
- name: function-manager-log
path: var/log/baetyl
name: function-sayhi
image: hub.baidubce.com/baetyl/baetyl-function-node85
replica: 0
mounts:
- name: function-sayjs-conf
path: etc/baetyl
readonly: true
- name: function-sayjs-code
path: var/db/baetyl/function-sayhi

readonly: true

volumes:

#

hub

name: localhub-conf

path: var/db/baetyl/localhub-conf

name: localhub-data

path: var/db/baetyl/localhub-data

name: localhub-log

path: var/db/baetyl/localhub-log
function manager

name: function-manager-conf

path: var/db/baetyl/function-manager-conf
name: function-manager-log

path: var/db/baetyl/function-manager-log
function node runtime sayht

name: function-sayjs-conf

path: var/db/baetyl/function-sayjs-conf
name: function-sayjs-code

path: var/db/baetyl/function-sayjs-code

AL A Node FRETA T REA SR HATWT L, LM HAERESIAS =07, Tl hnasl.
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15.1 5| Lodash £=/8

Lodash g —/—8t. #ibfb. mERERY JavaScript SCH THZE . FATATPAGIASE =J7 Lodash K fiH]
BRI, mfgIA, BT

o IR 1 HEA js BIAH R, SAJSF# Lodash

cd /directory/of/Node/script

npm install --save lodash

o BB 20 ERAEPATHIA TS =T7 I Lodash, WIHFR:

const _ = require('lodash');

o PR 3 PUTHIA

node your_script.js

W EARBRAEIER, WIS A F SRS T B R .

[rootR@instance—-8B8v5csBx functlion-sayjs—-codel# tree -L 2

—— 1ndex.]s
—— node_modules
L— lodash

1 directory, 2 files Node
Lodash 5% =75 R A< H 5%
T, FAgEBA index. js KA Lodash FRHEAGDIAE, HARLT:

#!/usr/bin/env node

const _ = require('lodash');

exports.handler = (event, context, callback) => {

result = {}

/LB AFEE LR

result["unique_array"] = _.uniq(event['array']);

V& 352

result['sorted_users'] = _.sortBy(event['users'], function(o) { return o.age; });

7/

(T gk%E)
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result['filtered users'] = _.filter(event['users'], function(o) { return !o.active; });

callback(null, result);

PREGBATIN e 55 H L BN T

# node function FLE
functions:

- name: 'sayhi'

handler: 'index.handler'

codedir: 'var/db/baetyl/function-sayhi'

HGE SCATT Y json B i ATH B

{
"array": ["Jane", 1, "Jane", 1, 2],
"users": [
{ "user": "barney",
{ "user": "fred",
"user": "Jane",
]
}

n age n :

n age n :

age":

36,
40,
32,

"active":
"active":

"active":

true 1},
false },
true }

ik, localhub ARSI E| &% E| 328 node MIHE)S, WA index. js BIAMATEARZEE, X E WM
BAPATERE TEE. TTEHY . TTREAME RS, RERPUTE R MQTT BB s £
B t/hi. FATET MQTTBox 15 58 t/hi, W RAMIZEEIAN R B

{
"unique_array": ["Jane", 1, 2],
"sorted_users": [
{ "user": "Jane",
{ 'user': 'barney',
"user": "fred",
1,
"filtered_users": [
"user": "fred",
1,
}

n age n :

" age ".

" age ".

age":

32,
36,
40,

40,

"active":
"active":

"active":

"active":

true 1},
true 1},

false }

false }

15.1. B|f Lodash £=H8
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= Menu - all Connected @® Add publisher

edge_core_tcp - mqtt://127.8.0.1:1883

MQTTBox

@ Add subscriber e

Topic to publish

node

QoS

0 - Almost Once

Retain

Payload Type

Strings / JSON / XML / Characters
e.g: {'hello":"world'}

Payload

{"array": ["Jane", 1, "Jane", 1, 2],"users": [{ "user": "barney", "a
ge": 36, "active": true },{ "user": "fred", "age": 40, "active": false
}{ "user": "Jane", "age": 32, "active": true }]}

Publish

{"array": ["Jane", 1, "Jane", 1, 2],"users": [{ "user": "barney", "ag
a": 36, "active": true },{ "user": "fred", "age": 40, "active": false }.{
“user": "Jane", "age": 32, "active": true }]}
topic:node, qos:0, retain:false

5 ~+

x

{"unigue_array":["Jane",1,2],"sorted_users":[{"user":"Ja
ne","age":32,"active":true},{"user":"barney","age":3
B,"active":true},{"user":"fred","age":40,"active":fals

e}], "filtered_users":[{"user":"fred","age":40,"active":fals

ell}

a»

qos : 0, retain : false, emd : publish, dup : false, topic : t/hi, m
essageld :, length : 231, Raw payload :
123341171101051131171019597114114971213458913474971101
013444494450934434115111114116101100951171151011141153
45891123341171151011143458347497110101344434971031
01345851504434979811610611810134581161141171011254
41233411711510111434583498971141101011213444349710
31013458515444349799116105118101345811611411710112
54412334117115101114345834102114101100344434971031
01345852484434979911610511810134581029710811510112
593443410210510811610111410110095117115101114115345891
12334117115101114345834102114101100344434971031013
45852484434979911610511810134581029710811510112593125

“r

Kt sk 2L
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CHAPTER 16

WA & —1 B E X RIS TH

PREGEATIN B BT A, T Zh A A ek B U AR ShAT R, BR R RS B T 7 AR ¢ o B Python
R Python jZATI RIEH X Bty e B2 MG SR, 78— O, il
T GRPC, fEBHIERMEES IDL FEHkae RPC EINAE S, 738 ] RIGEY Rr RO ARESE.

TERR BT SRS . baetyl-function-manager 37K BB BANE M - o6 RSB iy e GEAT AR S5
fefit, eRELEFTIHRSS AT T T AL E .

16.1 thil#)%E

T4 #Z " B sdk/baetyl-go H) function.proto A4S H MFRIE S MITH BAIR S L8, Hikz n
. GRPC 0 % GRPC Y1 30k,

syntax = "proto3";

package baetyl;

// BE Server X
service Function {
rpc Call(FunctionMessage) returns (FunctionMessage) {}

// rpc Talk(stream Message) returns (stream Message) {}
}
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/7 BB R AR BB ER

message FunctionMessage {

uint64 ID =1;
uint32 QO0S = 2;
string Topic = 3;
bytes Payload = 4;

string FunctionName = 11;

]
[
N

string FunctionInvokeID

1ERE: Docker AT, BRECEHIRYBTIRIR HIA LT 50M NAF, 20 PNEAE.

16.2 BEELE

PRECEATHBTOE R IR 2 E RS, (RN T —BE =, M i
o name: PRELHHR
o handler: PRELIREEM
o codedir: pRECAUIEFTTERAS, WERATHIIE.

NI Z—A> Python MEGEATHTRSS 1L B2 01 -

functions:
- name: 'sayhi'
handler: 'sayhi.handler'
codedir: 'var/db/baetyl/function-sayhi'

16.3 F[NLITE

PREE AT R 55 ) A IR 45— A, ME— R DX 2 SE 02 ol FLA R 55 2 A S 2 G o BN Sk T kA M T ey 11 o
5%, WA . PREGE TR AT DA EREE AR & 32 B BAETYL_SERVICE_INSTANCE_ADDRESS 1EH
GRPC Server WU ik 73 55, ShaSE a0 sRE S FIBA AR H TR 71 APT . i )5 , Bk SIGTERM
SSoR PR . SERRASEI N S Python2.7, Python3.6 24 TH#R (baetyl-function-python27.
baetyl-function-python36).
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CHAPTER 17

AT R —1 B E X IRERR

TEIT S 8 SBEHRA B 527 75 42 3 Baetyl, T fif Baetyl BI4mi¥IsE.

HE URHOR R AT, Hafriin], JEAEA RS, H 20 AE M hub.docker. com EVA M5
%, AN eclipse-mosquitto. {H& T FIEIAMZHILE, ARITHELG . EHMIF & 3 @ k.

17.1 BHRAZE

B, HREBAMAREE R, SRS TR TAEZS ], BRI R R EIRER, H2r AR
WEH PRI — 3. R AFE var/run/baetyl/services Hig A4 MRS Q1@ —A AR S5 44 51
M HR, RSEFTEENN A8 EZH N TEH S, REFEFMHE (volume) WL (FE) 2L
EHSE R X BEBRAT A, % E R NS RWFRERR, 8L A W T RN
i

o BAPEOATAERS: /

o RESHEMABCE M /etc/baetyl/service. yml
o HAPERIAFEALESEAE: /var/db/baetyl

o RAPEGAHEMA: /var/log/baetyl

R MR R IR AR (TN b, BRI H &, DGR AR 2545 i H Sl
I EALE R B, BERGF RIS R K.
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17.2 BEHLIE

B RSB 0 A 22K, HEFR A ERA SO a8 YMAL A% i E, AR5 s s n ol 55 2
¥, mJEMWr SIGTERM fH-5 R{LMERE . — P HM Golang BIHSLI T Z% MQTT il eItk
(baetyl-remote-mqtt).

17.3 SDK

WERAIRAE ] Golang TP, W] Baetyl $2fitH) SDK, i FZ%IIHM sdk H3gH, i Context f2{ETIfE
. Hul, 24 SDK B LB IR, R BHiimeeE.

Context BT :

/! RERFHALBEE, i hub f1 logger

Config() *ServiceConfig

/1 mE RS R X EE

LoadConfig(interface{}) error

/1 B ARWECE— %% Hub By Client, W LL4HE Client ID Fuil A #y £ &
NewHubClient (string, [Imqtt.TopicInfo) (*mqtt.Dispatcher, error)
// EFEEEED

Log() logger.Logger

/] BEBATHER

IsNative() bool

// %453 W, Bk SIGTERM #¢ SIGINT £ &

Wait ()

// REFFEER i # Channel

WaitChan() <-chan os.Signal

// *£# )% RESTful API

/! EHR RS

UpdateSystem(string, bool) error

/] EERZRRS

InspectSystem() (*Inspect, error)

/] KRB ENL R R

GetAvailablePort() (string, error)

/] RERZFEHRSE R

ReportInstance(stats map[stringlinterface{}) error
/1 )8 B FEA RS 3 S

StartInstance(serviceName, instanceName string, dynamicConfig map[string]lstring) error

(T D)
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/1 1% R FE A A o AN LA

StopInstance(serviceName, instanceName string) error

TN T AT ERE I gL LB B, 43 SDK 1A

package main

import (
"encoding/json"

"time n

"github.com/baetyl/baetyl/protocol/mqtt"
baetyl "github.com/baetyl/baetyl/sdk/baetyl-go"

/BRI BE,
type config struct {
Timer struct {
Interval time.Duration “yaml:"interval" json:"interval" default:"im"~
} “yaml:"timer" json:"timer""
Publish mqtt.TopicInfo “yaml:"publish" json:"publish" default:"{\"topic\":\
—"timer\"}""

}

func main() {
// P Baetyl #y Context W3, SDK WHfIH H Context R4t
baetyl.Run(func(ctx baetyl.Context) error {
var cfg config
/1 mE e R X EE
err := ctx.LoadConfig(&cfg)
if err !'= nil {
return err
}
/] RIEEE Hub B F P
cli, err := ctx.NewHubClient("", nil)
if err != nil {
return err
}
/BB, LN EE

cli.Start(nil)

17.3. SDK
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/7 Az R g

ticker := time.N
defer ticker.Sto
for {
select {
case t :
case <-c
}
}

b

ewTicker(cfg.Timer.Interval)

pO

<-ticker.C:

msg := map[stringlint64{"time": t.Unix()}

pld, _ := json.Marshal(msg)
/] WK KB Hub

err := cli.Publish(cfg.Publish, pld)
if err != nil {
/] ATTHEIRE &
ctx.Log() .Errorf (err.Error())
X

tx.WaitChan():
// %45 W5, SIGTERM ## SIGINT

return nil

baetyl-timer FYHCEH, hub JE T RAEIE , timer Fl publish /&% H E L

BLE .

hub:

address: tcp://localhub:1883
test
hahaha

username:
password:
clientid: timeril
timer:
interval: 1s
publish:

topic: timerl

138
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B Baetyl WHEHRB/GHFHEREZ TSDB

Fil]:

o ASCMAAT LA RSN Ubuntul8.04

o Ml MQTT client |n]H ¥z IoTHub 7] FyH B HE iy MQTT.fx
Bl MQTT client [ 4<H Hub 55 A& TH R%E i MQTTBox
ARSI 48 i 55 S A Hub [l 55 ()l A5 A UESE i 66 1) TLS/SSL Z24xiik43

18.1 Wika &S

KBRS, BAT TR A R TEA AT LS B R R .

ARSI PARESE B A 77 4] P R i L AR SR A B, W Baetyl, FFRERE 7122 KT A K7 i AR 95— b i
IR RAR B R BT BB (IR S . WRAS . e ID 5L, RIEH B s ro %
AR AR AT TR R

HEIRR AR A/ 55 R -
MQTT.fx -> Baetyl Local Hub -> Baetyl Function SQL Runtime -> Baetyl Local

Hub -> Baetyl MQTT Remote Module -> Baidu IoT Hub -> Baidu IoT Rule Engine
-> Baidu IoT TSDB -> Baidu IoT Visualization
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Local message processing Cloud Visualization Display
MQTT | Function | Function

oy Hub TP Manager [T saL Baid Rul

L aidu ule
Client mart [ licTubll”lEnginell " L o2EA > IVIS

MQTT
;MQTT
Ty
—— Remote MQTT

N
3 case MAEREE

Hit, FEERXIFER m, BATF T =5 ToT Hub, Rule Engine, TSDB J Visualization Z£4H %
[

18.1.1 glE¥EEAN Endpoint

XA SRR 22 ok 012 H A Endpoint (GLIFEIE . B0y SR R ARG EAF) , X BALS
A SE U SRR T

© wm-rM Q T2 wMe mmxH  fuER ME 0 v
I8 &F/Endpoint ES:d) HiR puls el d] -
- ent ey 2 2018-12-13 14:44:43 k=i
1 HIEEL 4 ssl 1884 2018-12-28 17:24:04 mEft
““““““ ? ws: > 143

baetyl_demo R k]
HiER 2 2019-09-18 19:57:49 Wi AEAT 8
guqgsr9 §
fid
83 -

fatizid 2 12721 % 2019-09-11 00:38:22 W% ARSI

AAAAA g
HiRR 2 2019-08-22 09:03:47 xR
8
HIRR Z 71884 2019-08-18 15:10:27 Wp: - REST
AIEEY WA 2 ssl/ 8 2019-08-05 15:09:07 W% | AELT
21
W3z A Endpoint

Wk, ERIEE—44 N baetyl_demo [P AT H . HH 4~ guagsr9/test, B35 A principal, iA
W ZOMIEASIAIE, WSS policy, X458 data/filter A AR P E AR (WL T30l MQTT
Remote FLAER 5B E ) o
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18.2 GIEMMS|EE Rule

R AR 2% Pk 0125 % Rule (44 SQL IEMHMST . LRFKIFE. B H mtbisE
%) o X HEFEAEPIAAN, R T A B A A G B T TR SR I A
W TR B S, IR Al TSDB RERS I B N 2, SRJEF 2 #2414 TSDB. 8IS
JEEE SRR BT -

BEA ™ Bt IR AL -

© tEE-M Q acss HE FEEYHY AR W% 0
UNIEIE < RERITIE filter ® 2

A | 2R

TS MNETR filter

AR ESRER

| HssuRE

HEFR

EiiFa SELECT temperature, ts, unit FROM data/filter WHER

E temperature > 50

| g
BIREME €%

| #i2E%

4
LS. A

b, SRR filter YRR, SZHRIN T TR A A S By A2 1) SR A B A T bk . IR SR AL 3
& TR R e SE B AR PR R R ) temperature, ts. unit ZEF R, HifE temperature > 50 {55, &
JE¥5 2 AL AR i Hub i,

Pz X HURTR BN MBS B H A9, Uz SQL H A A .
Pk A WERE 1208 H W S T L0 -
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Q «m-rM Q ac’ | HR BB RAAR g3 0 e
TEE < EERITIR baetyl-demo @
EITETES | xR
PR A
AR HEBCREWIENED dataffilter B5H8, HIEHBA TS
DB

| SRR

HETH
EifiEg SELECT 'device_temperature' AS metric, temperatur
e AS ‘value’, ts AS “timestamp’, unit FROM data/filt
er WHERE
| 2R
HiEE R
S &
| TSDB baetyl

| #2EE  an E
Yaftir. Fetie TSDB AL

b, EAlEE-—1% 4 baetyl-demo FYFLI, ZHNSERIAM YA Endpoint 1Y data/filter =@ HL
HE, AEE SQL B T, FFHEEORAF S TSDB Ve %, H-R 2 AFAETES N baetyl 1)
TSDB $if A o

18.3 ¢ TSDB #3EE

HMRAEERT 2% Pt d TSDB (E4EEMZEH] . WEFERE. WR)FH RS, ok BALE A8 e
EYIDESE AR

ARIIEBIR

1 Ess

* BWRR: query-demo

* EWHR: prizes=an) SQLEi

* RAEIER: I 2019/09/18 21:34:11  ~  2019/09/18 22:34:11 = I

@ Feedback

1 wiEFsy

BHR: @ sExzy O FEHEERESE

* E& (metric) : I device_termperature

* 1 (field) : I value

AR + AR

## TSDB
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Wb, SRl 20 baetyl () TSDB I PR, %8 7 S BROAL ) Ree o ) BE A i 1 571 2
BRI PR E R, HEGAEZRAT 1000 N5 & Bk & ME.

18.4 SIEMTIHLRRR
QUL RIT 5% B0l T (QHFBREIIREAR R, IRFAIERL B, BT 00 e
R AR

FHISE

ERBIER—IEEAMRF O IER BRI BIRR P OTIE D BIREE

HER =Y -]

| timestamp

timestamp (Date) device_termperature (Number) I
device_termperature

2019-09-18 22:32:58

2019-09-18 22:32:47

2019-09-18 22:27:38

2019-09-18 22:27:33

2019-09-18 22:27:30

[ |

e/ g

il SIE—140 baetyl _demo WM IR, HR R B SR U5 T I FP4cdfi 2 baetyl, a7 41 B
RN device_temperature, X fmfAIEL, Y fihic s (e

2, BT = wA ARSI ald . BE TAEC &5

PR A EAlZagiEN Endpoint, #0351 % Rule. TSDB %3 B B AT A&7 AR 84 B B R IR A B — A
(de3g A, REHAT M),

18.5 EXLRAE

PR BB s s Bz, BHA TSDB LAE z sty il b T s i S e 4 B S A

o IR 1 GIEEROIE FRECE (B ERYE) 7 BIE Zim B e fF ik e K (dbnt, s ) el
O, EERROAEIIRREGE, Al CTREE”, RRERCEIRT, BAESEBIE AT

o IR 20 AHURZ) Baetyl AMMREG EREF (SHCE) J5. /B3 Baetyl, SRE Ml DIEHRSIRH
U Baetyl IEHH3, BIMTEFIRODERIRSE AT N il

— Baetyl JHEhZ %%
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mkdir baetyl-demo

* sudo chmod +x bin/baetyl

sudo bin/baetyl start

o R 3 EOTIRSICEVEAC B L,

%BIE #/E%

cd baetyl-demo && unzip -d .

baetyl-xxx.zip

SRIGTF IR U B AR R R BT F5 9 iR 55 il 5 5. (Hub fijk
S WiE . Function Manager JR4ECE . Function Filter R4 E . Remote IRGHEIE), I HNA TS

— Hub REBECE: 52 conf. data, cert, log PUANHE#EAE, 2 7lf7fiE Hub HRSFIIELE .

TRINERSS

(5] FiEEER

+ wEEEES

FEE

baetyl-
localhub-

conf
baetyl-log
baetyl-
localhub-

cert

baetyl-
persist-data

— Function Manager &k % B #&:
LR

&, o B AF

TRINERSS

523 FhEsER

=3

Vi

+ AEfEEER

it

baetyl-func-
manager-
conf

BENER

var/db/baetyl/baetyl-
localhub-conf/V1

var/db/baetyl/baetyl-log

var/db/baetyl/baetyl-
localhub-cert/V1

varfdb/baetyl/baetyl-
persist-data

Hub

BEMER

var/db/bactyl/baetyl-
func-manager-conf/v1

client-cert

baetyl-log

— Function Filter & % B B

matt-client-cert/V1

var/db/baetyl/batyl-log

FRER

etc/bactyl

varflog/baetyl

varfdb/baetyl/cert

var/db/baetyl/data

BRER

conf, cert. log

W 55 /9 % 7 sk 5 A H

etc/baetyl

var/db/baetyljcert

var/log/baetyl

Y

AACKEYE L ssl YUEGEYRAN H &, A7 FE BRIV A R AR 0 2% 0y 1E 6 405 | A AT i 45

A~

&8P

G fFiHEEFE
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RINERSS

523 FhEsER

+ AmEfEEE

localhubfunction

— Remote JIR 45 B B: F 3 #: 3, conf. localhub-cert. iothub-cert. log PO 4~ $ 2 ¥,
1% E, A localhub iR 45 SSL IE 5. =% dothub AR 45 SSL E-H M H &

RINRRSS

(2] EhitEER

+ AR

BENBR

var/db/baetyl/baetyl-

rrrrrrrrrrrrrrrrrr

rrrrrrr
mmmmmmmm

\\\\\\\\\\\

cccccccccc

var/db/baetyl/baetyl-log | var/log/baety!

localhubremote

o R A T B R SS IE B 5 A DT RR A I IS IS B, ity AR IRCE” AR S R A
POl el R ARE” #E%ﬂﬁiﬁiﬂﬁﬂﬁﬁﬁﬂﬁ?iiﬁﬂi%, Baetyl g5 & HEh I fnakiz
TRMHIERE, BARSEBIE $4E50

— P AR EER Baetyl £:5: PREFIEECIRAS, QISR Baetyl 767N K Bl BT C T 82, WIHDHT A S Baetyl,
TEMERCREWIZ 2 B J5  AORICE IR (HEFR) s TRt FERRCELIH , RFZpicE 2
BAM, IRIGHATEAE S, )5 FHESh Baetyl

o IR 5 B MQTTBox #1585 /Hzh MQTTBox, BS54 Hub 55 @S 4 P it 25 e i
=

Flu;n

o IR 6 REMIABAAE MQTTBox 54H Hub BHHNZ 5, I data ZokiAEdE, K5
777 TSDB Tit, &EFEGAEREBEINGA, RN IRz, WEEE S ARPRES

o PR T GEREEUERS LRI RRR, WR AR R4 B A A E 28 E A TSDB, FAed) a it
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FTR

18.6 il 534E

AR REE G BN % BIE 2 S =i Baetyl T —DIRCES S, )5
BIE ZiEHE T RAMAE, FahiAHE5) Baetyl, 5B B1# I-5 5k

18.6.1 Baetyl 1E2FFAIE

version: V2
services:
- name: agent
image: 'hub.baidubce.com/baetyl/baetyl-agent:latest'
replica: 1
mounts:
- name: agent-conf
path: etc/baetyl
readonly: true
- name: agent-cert
path: var/db/baetyl/cert
readonly: true
- name: agent-volumes
path: var/db/baetyl/volumes
- name: agent-log
path: var/log/baetyl
- name: localhub
image: 'hub.baidubce.com/baetyl/baetyl-hub:latest'
replica: 1
ports:
- '1883:1883'
- '8883:8883'
mounts:
- name: baetyl-localhub-conf
path: etc/baetyl
readonly: true
- name: baetyl-log
path: var/log/baetyl
- name: baetyl-localhub-cert

path: var/db/baetyl/cert

(Foaks:)
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(8:EW)

readonly: true
- name: baetyl-persist-data
path: var/db/baetyl/data
- name: function-manager
image: hub.baidubce.com/baetyl/baetyl-function-manager:latest
replica: 1
mounts:
- name: baetyl-func-manager-conf
path: etc/baetyl
readonly: true
- name: baetyl-mqtt-client-cert
path: var/db/baetyl/cert
readonly: true
- name: baetyl-log
path: var/log/baetyl
- name: function-filter
image: 'hub.baidubce.com/baetyl/baetyl-function-sql:latest'
replica: 0
mounts:
- name: baetyl-function-filter-conf
path: etc/baetyl
readonly: true
- name: remote-mqtt
image: 'hub.baidubce.com/baetyl/baetyl-remote-mqtt:latest’
replica: 1
mounts:
- name: baetyl-remote-mgtt-conf
path: etc/baetyl
readonly: true
- name: baetyl-remote-iothub-cert
path: var/db/baetyl/iothub/cert
readonly: true
- name: baetyl-mgqtt-client-cert
path: var/db/baetyl/localhub/cert
readonly: true
- name: baetyl-log
path: var/log/baetyl
volumes:
- name: agent-conf

path: var/db/baetyl/agent-conf

(T gk%E)
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- name: agent-cert

path: var/db/baetyl/agent-cert
- name: agent-volumes

path: var/db/baetyl
- name: agent-log

path: var/db/baetyl/agent-log
- name: baetyl-log

path: var/db/baetyl/baetyl-log
- name: baetyl-localhub-cert

path: var/db/baetyl/baetyl-localhub-cert
- name: baetyl-persist-data

path: var/db/baetyl/baetyl-persist-data
- name: baetyl-mgtt-client-cert

path: var/db/baetyl/baetyl-mgtt-client-cert
- name: baetyl-function-filter-conf

path: var/db/baetyl/baetyl-function-filter-conf
- name: baetyl-localhub-conf

path: var/db/baetyl/baetyl-localhub-conf
- name: baetyl-remote-iothub-cert

path: var/db/baetyl/baetyl-remote-iothub-cert
- name: baetyl-remote-mgtt-conf

path: var/db/baetyl/baetyl-remote-mgtt-conf
- name: baetyl-func-manager-conf

path: var/db/baetyl/baetyl-func-manager-conf

18.6.2 Hub fRZECE

listen:
- tcp://0.0.0.0:1883
- s81://0.0.0.0:8883
certificate:
ca: var/db/baetyl/cert/ca.pem
cert: var/db/baetyl/cert/server.pem
key: var/db/baetyl/cert/server.key
principals:
- username: two-way-tls
permissions:
- action: 'pub'

permit: ['#']

(T gk%E)

148 Chapter 18. &id Baetyl BEiERB/EHFHEBEEZ TSDB




BAETYL Documentation

(8:EW)

- action: 'sub'
permit: ['#']
- username: test
password: hahaha
permissions:
- action: 'pub'
permit: ['#']
- action: 'sub'
permit: ['#']
logger:
path: var/log/baetyl/localhub-service.log
level: "debug"

18.6.3 Function Manager JRZHCE

hub:
address: ssl://localhub:8883
username: two-way-tls
ca: var/db/baetyl/cert/ca.pem
cert: var/db/baetyl/cert/client.pem
key: var/db/baetyl/cert/client.key
insecure: true
rules:
- clientid: localfunc-1
subscribe:
topic: data
qos: 1
function:
name: filter
publish:
topic: data/filter
qos: 1
functions:
- name: filter
service: function-filter
instance:
max: 10
logger:
path: var/log/baetyl/func-service.log

(T gk%E)
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level: "debug"

18.6.4 Function Filter JREZ A&

functions:
- name: filter

handler: 'SELECT temperature, ts, unit WHERE temperature > 50'

W ERCE, AGkF T data I E 20 SQL B TN BT R (BLEL. %), RIERHACHEE R R 5t 4s 7
data/filter,

18.6.5 Remote JRFZHCE

hub:
address: ssl://localhub:8883
username: two-way-tls
ca: var/db/baetyl/localhub/cert/ca.pem
cert: var/db/baetyl/localhub/cert/client.pem
key: var/db/baetyl/localhub/cert/client.key
insecure: true
remotes:
- name: iothub
address: '<iothub_endpoint>' # NN T E 7| Kk F E# ssl Hab 4k <iothub_endpoint>,
thdn: ssi://zzzzze.mgtt.iot.gz.baidubce.com: 1884, zzzxzzr # endpoint
clientid: remote-iothub-1
username: '<username>' # M LW E (address) WMEANTE TAIZE W A F 45 %k F & 4 X Fo
—ssl i%%&é@ﬁﬂﬁ’%fgéﬁ <username>, ttﬁu: TzrrrTr/test, TTTTTT # endpoint
ca: var/db/baetyl/iothub/cert/ca.pem
cert: var/db/baetyl/iothub/cert/client.pem
key: var/db/baetyl/iothub/cert/client.key
rules:
- hub:
subscriptions:
- topic: data/filter
qos: O
remote:
name: iothub

subscriptions:

(T ogksr)
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logger:
path: var/log/baetyl/remote-service.log
level: "debug"

n_ERCE, A Hub R4 230 18 data/filter (17145 & %45 Remote RS (_ESCAIEY A Endpoint
CHA L8 data/filter (37 FARR) , SR)5iERE Hub RS (X EISHEZ loTHub E&) HlH) 355
data/filter ()34 Efil & H baetyl-demo (_L3CT A1), S5 hALNG | Sxd i B F T E%E (DA & TSDB
L), f%ik4y TSDB, FZAey) il kATl AL RN .

18.6.6 i

it Hub iz 55 FeE X MQTTBox SEATIERRE, HAAKUT AR,

= Menu 4 MQTT CLIENT SETTINGS @ Client Settings Help

MQTT Client Name MQTT Client Id Append timestamp to MQTT client id? Broker is MQTT v3.1.1 compliant?
edgeclient 5981df49-eab4-4d69-b0bf-93b9be Yes Yes

Protocol Host Clean Session? Auto connect on app launch?

| matt / tcp ¢| I 127.0.0.1 I Yes Yes

Username Password Reschedule Pings? Queue outgoing QoS zero messages?
test | | """ | Yes Yes

Reconnect Period (milliseconds) Connect Timeout (milliseconds) KeepAlive (seconds)
1000 30000 10

Will - Topic Will - QoS Will - Retain Will - Payload
Will - Topic 0 - Almost Once : No

fic
H MQTTBox ##:15 5

FE, KR mPEANREFE, M MQTT.fx TR E, BRI,
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® 0 Edit Connection Profiles

M2M Eclipse

baetyl-iothub-test Profile Name | baetyl-iothub-test

baetyl-localhub-test Profile Type  MQTT Broker v $ %
iothub

iothub-teste MQTT Broker Profile Settings

jianli-test

o Broker Address | guqgsr9.mqtt.iot.gz.baidubce.com

rscu-iothub-test Broker Port | 1884

shadow-devicel ClientID | c7323d5725684500a6ec7de629457bd8 Generate
zhixin-test

General User Credentials BSNAIEE Proxy LWT

Enable SSL/TLS v/ Protocol TLSv1.2 v

CA signed server certificate
CA certificate file
CA certificate keystore

® Self signed certificates

CAFile] /Userd mmm  mw“a=’Downloads/baetyl-remote-iothub-cert-L

Client Certificate File | /Userf "B “H= &8 /Downloads/baetyl-remote-iothub-cert-L.

Client Key File | /User4 ™% W& =mmDownloads/baetyl-remote-iothub-cert-L,

Client Key Password

PEM Formatted V/

Self signed certificates in keystores

s = = ‘
| [ Concel | i
B MQTTBox i#E#EA(H R

)il MQTTBox [n £ data KA, HENEMAS%:

"temperature": 67.5, // B

"ts": 1568817178, // Unix B Ja &%
"deviceid": "dev001", // &% ID
"factory": "shanghai", // 4 P it
"type": "temperature tensor", // ¥& KA
"unit": "¢ // B

Wk FoCry s BACPRZ R, % AIH B S piimik ok, I LS A Hub RS, FRiANH Hub IRS50E &
%45 Remote fR%s, e LEEmmPEA, ZHMN baetyl-demo 354, (£445 TSDB, HATEY)
RN . HHIORBEEWTRR,

MQTTBox IEIALBGIONTE, FniHEE9 Function Filter AR5 40P, FFRFE5RIAL45 T Hub fizd5.
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‘a0 @ MQTTBox

= Menu - all Connected ® Add publisher Add subscriber o

localhub—client - mqtt://127.0.0.1:1883

. . x
Topic to publish
data
{"temperature":67.5,"ts":1568817178,"unit":"°C"}
QoS
0 - Almost Once . qos : 0, retain : false, cmd : publish, dup : false, topic : data/fil
ter, messageld : , length : 62, Raw payload : 1233411610110
Retain 91121011149711611711410134585455465344341161153458495.
54565649554955564434117110105116345834226132131341
Payload Type 25

Strings / JSON / XML / Characters

“«

e.g: {'hello':'world"}
Payload

{
“temperature": 67.5,
"ts": 1568817178,
"deviceid": "dev001",

{ "temperature": 67.5, "ts": 1568817178, "deviceid": "dev001", "fa

ctory": "shanghai", "type": "temperature tensor", "unit": "°C" }
topic:data, qos:0, retain:false

i
i ot A7 £ "to': 15A2817178 "dovicaid": "deund" "

\ MQTTBox
W B A 385 9 B

MQTT.fx W8l zmPEE AN, 2Rzl S Bl Remote k% &1L T mim#iEA

E Disconnect GQ
Publish m Scripts  Broker Status  Log

data/filter v ®v
data/filter @) dataffilter il
Dump Messages  Mute  (QUELESY QoS0
data/filter
Topics Collector (0) Scan &V 1
18-09-2019 23:24:49.84289194 QoS0

{"temperature":67.5,"ts":1568817178, "unit":"°C"}

Payload decoded by  Plain Text Decoder

MQTTFX
W E AP 5 T B

WRFAE L MQTTBox [0 18 data KIS ENEN:
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(8:EW)

"temperature": 35.6, // #E

"ts": 1568817182, // Unix B [A] &
"deviceid": "dev001", // %% 1ID
"factory": "shanghai", // A FFHib
"type": "temperature tensor", // & KA
"unit": "C" // BAfr

) MQTTBox fil MQTT.fx ¥ AU EEBG A E (temperature < 50 Pitjffs) . [, IG5
baetyl-demo. TSDB HI¥ al P A Y H %A B S BT S .

R S A E 2 i R AL PR S AR, ATBAZ XM ESREE, S2IX A TSDB iy al ML /R
BOR AT EUR
TSDB I #| % 5:4bPEE5 R

$ BEEES Q “m-rM Q 1% #R mmxE fLER WS @

88 RIMBMEKE < BEHUIRETIR EWER (baetyl)

+ mmziem JO) L

query-demo ©® 2 0 v
|

3 A

5 e

HAEMERK: 51 BEMESRH: 51 SRRLEN: & =1

2019-09-18 21:34:11 - 2019-09-18 22:34:11 28 02 [2 ERER ARRT

W device_termperature

BERb&

TOXF: HEEY 100

BEFS)

@ Feedback

B wrmiEE N ZOpt: EENEN b

BIREDIR

g (field) : value

Ql RS HORH

0+
IREXE: TEE 09-18 22:27:30.000 09-18 22:27:38.000 09-18 22:32:58.

BEIFRF): 519999

TSDB
eE 2 2R AL HES R

Pyl L 2 2 SR AL PREN R
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S -Q+ o8 | ol

m
ey 87% =43 e  wieam BT
jo B

2 B
| [t FERE % 800 px % 600 px
a i il 100 CHEEEE  4e
) = 100 %
ﬁ 80
HFE R AR
24 ‘l“lll‘ i
HERX  EATEH
? 60
4
FrEE
=
40
20
> 2
1568817178000 1568817167000
o o
BRSRE

O] 2 A b B B

2, Eid Baetyl IR G AT S TSDB K ¥y al it 7 AT AL s
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CHAPTER 19

FAQ

AL Baetyl R4 RS, FAWE . JEBIAH S SR AR TT 5
[ld 1: fELAZF AN BEA NN Baetyl I, Sz by sl s B S i

> baetyl-demo sudo bin/baetyl start
2 9/19 11:43:20 [config file (etc/baetyl/conf.yml) not found, to use default config

SX )R W RN, Baetyl H3i#/ I EHMTCME, 2% GitHub-Baetyl example SCJE Kb 7EAH WL E.
AEEIR] (T etc/baetyl/conf.yml),

[ 2: Ubuntu/Debian FH#j A4 docker info J#s:” WARNING: No swap limit support”
CEVIES
1. &P /etc/default/grub {4, FEH AT, YiEEiE V8N GRUB_CMDLINE_LINUX il | H%Z:
GRUB__CMDLINE_LINUX=" cgroup_enable=memory swapaccount=1"
2. RIFEGPFTS sudo update-grub, FEMJGEERFELER.
R WERPTER 2 PR AR, TR grub WEAIR, WREEEELR 1 AP 2.

)8 3: izl Baetyl 554878 :” WARNING: Your kernel does not support swap limit capabilities.

Limitation discarded”

BHJi%: SHH 2.

] 4: Kz Baetyl |55 1 ” Got permission denied while trying to
connect to the Docker daemon socket at wunix:///var/run/docker.sock: Get
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http://%2Fvar%2Frun%2Fdocker.sock/v1.38 /images/json: dial unix /var/run/docker.sock:

connect: permission denied”
SHIIR:
1. 4R AP AR
2. JEALPA T 2w P docker P

sudo usermod -aG docker USER

su - USER

W7R¥A docker group, (AN a4 BIEHT docker 4G FHIAT Lidfir <

sudo groupadd docker

Bl 5 51 Baetyl JIRSHH: *” Cannot connect to the Docker daemon at

unix:///var/run/docker.sock. Is the docker daemon running?”
S IR: RS 4 fF ) ZPATIE R s, FE S8l docker ARSFEIT] .
B, CentOS FEahfis:

systemctl start docker

8 6: K1z Baetyl JR454i73: » failed to create master: Error response from daemon: client

version 1.39 is too new. Maximum supported API version is 1.38”
CEPIES
o I Baetyl BRARKTZT 1.0.0, T{E Baetyl BELE X (etc/baetyl/conf.yml) RN A

s

i

docker:

api_version: 1.38

o {14 Baetyl FyMUAS/NT 1.0.0, DIIFE A B 4 ) FR5E AR i DOCKER_API_VERSION=1.38, [Li:

sudo vim ~/.bash_profile
export DOCKER_API_VERSION=1.38

source ~/.bash_profile

T Ab, WIS R G2 5 KBS TR AR, R i T SRB A R 40 P Pt R AR 8, 7T
BHMAINELF

sudo vim /etc/sudoers # WR ALK A LK vim, WIULZRKIZRA vi, gedit FH M4 &

SRF5, ¥ Defaults env_reset &4 Defaults 'env_reset {347, BHEIT],
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W LB UG 24 10 P s As R0, st i, E4mH P N sudo N IR AN A,
B2 sudo -s JiEARYZ root I, B4R root HIFIH] sudo, HRAMEGAL EMKIRENE root Y
i . MBI IS % 2500 sudo FENT . WIRAREE root JEIRIHAR A M BIABERCE:, FEAMNLE, 7]
PAZE M e JH i B AR A

)@ 7: Baetyl fiff{fi ] NB-IoT ¥+ 71% 2 E s B A?

% JiR: NB-IoT MM, T 2/3/4G L, W SEENAEM. NB-IoT SZRpiT TCP i MQTT
W, R PARER NB-IoT RIS A=A, 3% Baetyl W IHI BIE Z @5 . HEEHN=K
BET S, AT NB R TRRG, N ARVFERRER 2RSS 1P, BroAH B R REM 1A% NB KA
Bl NB -RIEE T E SRS

[& 8: Baetyl SZHpBullivh 38 n iS04 R ifki% Kafka Wty ?

BHIR: IFF, BWAASFH b T4t38 Python & 47at 455 Python A —3C, Ia) Hub T FHE, HAHE
BAEHA Katka, A ASH 4TI % —A> Baetyl A2 %3, ST Hub iTVEE, AEHE
5 A Kafka,

(8 9: Baetyl Mc¥E Sy A AWRLE 7 Mkl 2 Pk B ie e ooy ?

SEGR: Hul, FRAOVMEEEN IS PHEFIMTE B E R &, (HEH T DAF3 o ok 0 st LIl &
S, ARG EE Baetyl BRES 2 AR

A8 10: & F4L ¥ Linux MQTTBox % /i, fRES R nl A7 3CF B $1 © /usr/local/bin H 3
(HAB RS S H 3% 4E], 1 /usr/bin, /bin, /usr/sbin %), KighbHEER:” error while loading

shared libraries: libgconf-2.s0.4: cannot open shared object file: No such file or directory”
SE % X2l T MQTTBox JH3)k/D libgeonf-2.s0.4 FEATEL. HEFMOLAINT
o IR 1 TFHEIHEES MQTTBox A4
o IR 2: #EA MQTTBox HAMMELEIHT, I MQTTBox AIHAAT SR EIATHLR ;
o FIE 3: S MQTTBox X B ER:: sudo 1n -s /path/to/MQTTBox /usr/local/bin/MQTTBox;
o BWE A JEAL G, AT MQTTBox HIW].

M8 11: fEfdi R GELS: BIE FRAECEG, AHEE) Baetyl IjR55, FIHEBO B Ef TR b8, &
Bl localfunc JLILMFTIHEEHE, #7G funclog A7 FHEI(GE

level=error msg="failed to create new client” dispatcher=mqtt error="dial tcp 0.0.0.0:1883:con-

nect:connection refused”
BHIIR: MR LZ BIE B BB TARE, AU F LR
o i N ARCE H AT SCRA il
o BRI AR E, localfunc HLE A9 hub Mtk 4 localhub ik 0.0.0.0

MR DA L5 B EE A S PR B AT I, RIS TG EER A m o AT IR N A, B S5 00 5 A U8 2RI
ML -

M8 12: {EMEHEA% BIE A BErHmy, Mgl CFC sM%?
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https://cloud.baidu.com/product/cfc.html
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BEIIR:
o HPREAE NS BIE FLEA CFC BCEALT[H— XK, BlanfEAEdLst/ s
o WA ETE CFC S E R & KA.

o BIEGAEERT, e CFC AW TaIE, IPASIAZE CFC P& EMERE, E2AAEEN AN
KNS WU IERHLE | AR

[ 13: BCE SO ports Al Hub AL UMDY listen f1{F2AKER ?
CEVES
o ports B T AE FAURIZS & A S BRI OC AR 5
o listen JJJ& Hub (W71, Hub @I IR 1E EALM SR 1, Hub @25l i 2848 i
Ui 115
o WBHELH LMk ik I A,
[l 14: #55dEE Baetyl f850 %) )% 2 ToT Hub Jia, Wiff{E A5kt ia S Bdniba ?

BH TR HEBIEWHAIG, WIRAEL BI5 % AT sql ALBE, SUE NG S 4 H T A
AT FHA R RS, HAARCE S 2% BG5S E e . EERCEIRN] 2% 05T Baetyl 31
HARLE G Btk = TSDB —3.

& 15: Baetyl Wif[fill] Remote Lg% )% 2 ToT Hub $7510iH ?

S%JiR: Baetyl Gz Hr ARG COHUE-BINIE, H PR A SR B0 H A SR IAUE, VRN I T 2 n]
PATEA BT I T ) 7 42 S R A A B4 20T H <2
& 16: WURLRUERIRAS, P i R SRR 8 200, %20 7
CEVIES
e I TR S
o KRG Hub (IHER QoS W2 1, RN EAEAHER ALL.

« Remote [a]73ts Hub 17 B AT QoS Hlfl =i Hub %A EH QoS ikl 1, PRULN S E
o HSHERRE LAHFIE A,

Bl @ 17: Mz FRBEIN LS A, RIAME  docker A FF, BH  mode:
native ZJi, B WMERT F AN Z: ” failed to update system: open
/Users/xxx/baetyl__native/var/run/baetyl/services/agent/lib/baetyl/hub.baidubce.com/baetyl/baetyl-

agent:latest /package.yml: no such file or directory”

SHIiR: Bk =8 A SRR, WERTEEAEA M AEAERUSH ) Baetyl 2% example/
native FHJELENE, PUTA4 make install-native RFFfTZe%E, i Mr4 sudo baetyl start DA
PERETT 2R -

)8 18: PR BB AG J AL H ” error=" Error response from daemon: Get

99

https://hub.baidubce.com/v2/: x509: certificate signed by unknown authority
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https://cloud.baidu.com/doc/BIE/s/Cjzdn8xig
https://cloud.baidu.com/product/iot.html
https://cloud.baidu.com/product/re.html
https://cloud.baidu.com/product/cfc.html
https://cloud.baidu.com/product/cfc.html
https://cloud.baidu.com/doc/RE/GUIGettingStarted.html#.E6.93.8D.E4.BD.9C.E5.87.86.E5.A4.87
https://cloud.baidu.com/doc/IOT/GettingStarted.html#.E5.88.9B.E5.BB.BA.E7.89.A9.E6.A8.A1.E5.9E.8B
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baetyl=master”Or “error="Error response from daemon: Get https://hub.baidubce.com/v2/:

x509: failed to load system roots and no roots provided” baetyl=master”

SH R XMERZE N ARG H/D> https://hub.baidubce.com W3 ) IEH S8, W PAJE 2218 70 %%
ca-certificates flffpp. FIUN, WfEEHLRSG N debian , WA v & Ak

sudo apt-get update
sudo apt-get install ca-certificates

sudo service docker restart

ARATI SRR AL, TTPABE A openssl #I https://hub.baidubce.com W3 HIEF 2 R 4

echo -n | openssl s_client -showcerts -connect hub.baidubce.com:443 2>/dev/null | sed -
—ne '/-BEGIN CERTIFICATE-/,/-END CERTIFICATE-/p' | sudo tee -a /etc/ssl/certs/ca-
—certificates.crt

sudo service docker restart

HAh RG22 e Fak T AT gk .
[ 19: CentOS7T HR% L kizh Baetyl B, REEAGBMRMER: » container (0054b7d0da0f)

[agent]|[agent] failed to load config: open etc/baetyl/service.yml: permission denied” Or
“container (0054b7d0da0f) failed to parse log level (), use default level (info)[agent][agent]

service is stopped with error: open etc/baetyl/service.yml: permission denied”

SEIHR: ZMEOEHE N CentOST HHHZ AR selinux HARTFHOH K ICAFRIALBR , Docker 19.03 fiRAE
ZABEXA S, PR PAS % docker.com /install FRE] 19.03 5 DA_FARAS .
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https://docs.docker.com/install/linux/docker-ce/centos/
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cHAPTER 20

HiFETEH

20.1 MQTT #HXHFETH

20.1.1 T MQTT Z gLl

C iR Bl: FE MQTT-C-MQTT-client

Python fCHE/Rfl: F# MQTT-Python-MQTT-client

20.1.2 T& MQTT.fx Z i

Bk http://www.jensd.de/apps/mqttfx/1.7.1/

HEZ BOS MQTT.fx 273540 F #4%:

20.1.3 T# MQTTBox & i

RN http://workswithweb.com /html/mqttbox/downloads.html
HEZ BOS MQTTBox 23 #uf:
20.1.4 T& MQTT Client SDK

Py A5 Paho (HJ MQTT Client SDK) Sg43fzs, ARITRETFEIT K MQTT % /i, AIF] Paho 117
Wk T SDK BRI B SCr, PR :
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https://baetyl.cdn.bcebos.com/mqtt-example/MQTT-c-example.tar.gz
https://baetyl.cdn.bcebos.com/mqtt-example/MQTT-python-example.tar.gz
http://www.jensd.de/apps/mqttfx/1.7.1/
http://workswithweb.com/html/mqttbox/downloads.html
http://www.eclipse.org/paho/
http://www.eclipse.org/paho/
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