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#T1E Things (451a4) B, SKI DAC 38 SHIEhSamHLE,

o MR tRYE k8s pod BY cpu F memory 18R, SCHL pod AU A,
o DSYRHE: MY BE, JWHERS Egik .

BILARE

Resource i&j

'Resource': {
id': {
tmp: {
status: // monitor signal for Orchestrator.
be
_reload: // data: times, monitor signal for Instance.
resources: // data: reousrces ids

Instance 3Ll
Pod s£f5l: BRIgRHEXISRA Thing #1 Rule B NEIR.

e Thing A9 pod #&#%: src/templates/iota-dac/pod-template.yml
e Rule Y pod#&ix: src/templates/iota-rules-engine/pod-template.yml

EESART
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RHESR REST BRSS SVN: http://10.8.30.22/lota/trunk/code/web/iota-service/orchestrator

“RHERRIEME SVYN: http://10.8.30.22/lota/trunk/code/web/iota-pkg/iota-orchestrator

orchestration-service RHERRIRSS
REST API 158

IRSSHEZE: @iota/api-server-scaffold

MQTT B&5S
RE

iota-service\orchestrator\config.js

const mqtt = { broker: args.mgttBrokers || process.env.IOTA_MQTT_BROKERS ||
'mqtt://Tocalhost:1883"', reconnectPeriod: 10000 };

FiAEmEm
static DEFAULT_CM_NOTIFY_TOPIC = 'cm/notify';

BRNERRTE MG RARR :

e (@jota/dc
e (@iota/orchestrator

® (@iota/rules-engine

EES

@iota/device-model

export function models(dc) {
interface_type(dc);
property_type(dc);
protocol_meta(dc);
interface_meta(dc);
interface_property(dc);
device_meta(dc);
device_property(dc);
device_purpose(dc);
formula_meta(dc);
formula_property(dc);
capability_category(dc);
capability_meta(dc);
capability_property(dc);
device_meta_interface(dc);
capability_meta_interface(dc);


http://10.8.30.22/Iota/trunk/code/web/iota-service/orchestrator
http://10.8.30.22/Iota/trunk/code/web/iota-pkg/iota-orchestrator
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@iota/things-model

export function models(dc) {
thing(dc);
dimension(dc);
Tayout(dc);
device_instance(dc);
Tayout_node(dc);
device_interface(dc);
device_capability(dc);
Tayout_1link(dc);
dimension_capability(dc);
capability_formula(dc);
scheme(dc);

@iota/rules-model

— Rule FUERIERIEN,

export default function (dc) {
let Rule = dc.orm.define('Rule', {
id: {
type: dc.ORM.STRING,
primaryKey: true,
defaultvalue: dc.ORM.UUIDV4,
alTowNull: false

I
name: {
type: dc.ORM.STRING,
alTowNull: false
I
Lo o
tableName: 'Rule’
B
Rule.notify = {
c: true,
u: true,
d: true,

it
dc.models.Rule = Rule;
return Rule;

A

—/ @iota/orchestrator HE4, ISETHMNMEIE: Thing 1 Rule,

const orchestratorentry = require('@iota/orchestrator').entry;

const orchestrator = {
entry: orchestratorentry,
opts: {
// template path
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templatesPath: path.join(__dirname, 'templates'),
// notify
mgtt: mqtt,
// config
zookeeper: zookeeper,
// kafka
kafka: brokers,
// resources to be orchestrate
resources: [{
resource: "Thing",
instanceName: 'iota-dac',
heart: true,
initInstances: 10
Lo 4
resource: "Rule",
instanceName: 'iota-rules-engine',
initInstances: 10
Ll
runInPod: runInPod,
kubernetes: {
url: kubernetes,
insecureSkipTlsverify: true,
version: 'vl',
promises: true,
namespace: 'iota',
auth: {
bearer: args.authToken || process.env.IOTA_AUTH_TOKEN ||
ey]...4Dg'

15

config.mws.push(orchestrator);

MQTT cm/notify iBE&E®H
dc {EBITEHE hook

@iota/dc -> HYEFRICR /M /2 $9FENE notifyaftercommit() BIEFHAIEX matt /BE.

//add hook for create update destroy

dc.orm.addHook ('afterCreate', function (ins, opts) {
notifyAftercommit(ins, opts, 'c');

3

dc.orm.addHook ('afterupdate', function (ins, opts) {
notifyAftercommit(ins, opts, 'u');

3

dc.orm.addHook ('afterbestroy', function (ins, opts) {
notifyAftercommit(ins, opts, 'd');

s

//add hook for bulk c u d
dc.orm.addHook ('afterBulkCreate', function (inss, opts) {
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notifyAftercommit(inss, opts, 'bc');

B)e

dc.orm.addHook ('afterBulkupdate', function (opts) {
notifyAftercommit(null, opts, 'bu');

b;
dc.orm.addHook ('afterBulkbestroy', function (opts) {
notifyAftercommit(null, opts, 'bd');

s
mqtt B

// type: c u d bc bu bd

// hook: bu bd

msg = JSON.stringify({ o: type, t: table, where: opts.where });

// hook: bc

msg = JSON.stringify({ o: type, t: table, keys: ins.primaryKeys });

// hook: c u d

msg = JSON.stringify({ o: type, t: table, k: ins.primarykKey, instance: ins });
// default

msg = JSON.stringify({ o: type, t: table });

FEN matt X5
let mgtt = new Mqtt(app, options.mgtt); // MQTT client
dc.notify = mqtt;
// matt XHI7iE
notifyCm(msg) {
this.client.publish(this.cmNotifyTopic, msg, { qos: 1 }); //

this.cmNotifyTopic = DEFAULT_CM_NOTIFY_TOPIC = 'cm/notify';
}

EX notify BHEAIIREY
SFEN T notify BHEAIEERL, notifyAftercommit() SBIEFAIE matt iEHE,

ENXT notify BEAIESES (model) B: Thing. Rule. ProtocolMeta. DeviceMeta,

Thing.notify = {

c: true,
d: true,
u: true,

18

Rule.notify = {

c: true,
u: true,
d: true,

58
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ProtocolMeta.notify = {

Cc: true,
u: true,
d: true,
};
DeviceMeta.notify = {
c: true,
u: true,
d: true,

18

@iota/orchestrator F[a){4

@iota/orchestrator FE4LL REST API FZEUIRAHERIRHFIRSS .
REST API
wmHEZIR

POST /vl1/api/orchestrations/:resource/orchestrate
BiwHESRIR

GET /vl/api/orchestrations/:resource
Bif&EIFETERERYSES]

GET /vl/api/orchestrations/:resource/:id/instances

BUlH 2 4 HE Thiee
Web UI

iOTA REEERE, HHH X% Thing #0 Rule ,
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EORA (EiRmHE. ZhlEa)

SVN: http://10.8.30.22/lota/trunk/code/web/iota-web-client-scaffold/src/iota/fe-background-dash
board/src/dashboard/Orchestrator.jsx

» RiFmAEROERA:

orchestrator = () => {

fetch( ${this.props.apiServer}/orchestrations/${this.props.resource}/orchestrat
e, {
method: 'POST',
headers: { "Content-Type": "application/json" },
credentials: 'include'
}) .then(async res => {
Tet result = await res.json();
Tet status = res.status;
return status !== 200 ? Promise.reject({ result })
result 1});
}).then(result => {
message.success (' TEHET. ') ;
}) .catch(err => {
message.error (' FIEEHAEAI. 1) ;

Promise.resolve({

s

o RIRIETATESLHIFREN :
findResource = () => {

fetch( ${this.props.apiServer}/orchestrations/${this.props.resource}/${this.sta
te.resourceIld}/instances , {
method: 'GET',
headers: { "Content-Type": "application/json" },
credentials: 'include'
}) .then(async res => {
Tet result = await res.json();
Tet status = res.status;
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return status !== 200 ? Promise.reject({ result }) : Promise.resolve({
result 1});
}).then(result => {
this.setState({ runIn: result.result.runIn })
}).catch(err => {
this.setState({ runIn: 'N/A' })

D)

Orchestrator.js (SRHEES#ZY)

B src\lib\Orchestrator.js

HRITRSSHER
MQTT cm/notify EEITIE

// that = this : ResourceNotify (extends EventEmitter) X%

that.client.subscribe(that.cmNotifyTopic); // that.cmNotifyTopic =
DEFAULT_CM_NOTIFY_TOPIC = 'cm/notify';

this.client.on('message', async function (topic, message) {
var notify = JSON.parse(message.toString());

switch (notify.o) {
case '

c':
that.emit('create', { id: notify.k.id })
break;

case 'bd':
that.emit('delete', { id: notify.where.id })
break;

EiE 'create' #l 'delete’ HHUKIF

// this : Orchestrator (extends EventEmitter) X%

this.resourceNotify.on('create', this.createResource);
this.resourceNotify.on('delete', this.deleteResource);

ZooKeeper ERix

@iota/zookeeper : ETF node-zookeeper-client £3£f ZooKeeper ZFimiELR,

import Zookeeper, { State, Event } from '@iota/zookeeper’;
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this.znodeRoot

// this.znodeRoot = '/iota/orchestration'
// opts.resource : ['Thing', 'Rule']
this.znodeRoot = ${this.znodeRoot}/${opts.resource} ;

connect(): ZK ZPigiEiE

connect = async () => {
if (!this.zookeeper) {
this.zookeeper = new zookeeper(this.opts.zookeeper || 'localhost:2181');
await this.zookeeper.connect();

}

// ZK FPumAR" R IR, WEE

else if (this.zookeeper.getState() !== State.SYNC_CONNECTED) {
this.logger.error('reconnect');
await this.zookeeper.close()
this.zookeeper = new zZookeeper(this.opts.zookeeper || 'Tocalhost:2181'");
await this.zookeeper.connect();

}

ZK EFiRiRE

FEHIT 2k FHEEE.

Kafka g

@iota-fork/kafka-node -> ConsumerGroup : Kafka jEizt&4H.

if (opts.heart) {
this.heartBeatStatus = {};
this.kafkaConsumer = new Kafka.ConsumerGroup ({
kafkaHost: opts.kafka || 'localhost:9092',
groupId: “iota-orchestrator-${opts.resource} , // opts.resource =
'"Thing' or 'Rule'
fromoffset: 'latest'
}, ['HeartBeat']); // topics = ['HeartBeat']
this.kafkaconsumer.on('error', this.onError);
this.kafkaConsumer.on('message’', this.onHeartBeat);

onHeartBeat(): Kafka j§E24E

e kafka message: heartBeat
o [RETNEE: IRE this.heartBeatStatus XIFRHFIEELHIAY LB CHUL FRICH true
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onHeartBeat = (heartBeat) => {
try {
this.logger.info( receive heartbeat: ${JSON.stringify(heartBeat)} )
Tet tmp = JISON.parse(heartBeat.value);
if (tmp.resource === this.opts.resource) {
this.heartBeatStatus[tmp.instanceld] = true;

}
} catch (err) {
this.logger.error(err)

Who is the Kafka Producer that produces 'HeartBeat' topic?

DAC i@id Kafka ZZIRSB MYk (SendHeartBeat): func (s *SyncService) SendHeartBeat() {}

[IRY;: 3
this.heartBeatStatus (0> Bk C Uk #Fic) S8

e Orchestrator -> constructor(): #J%8{Y resetHeartBeatStatus
e resetHeartBeatStatus(): EE& resetHeartBeatStatus

this.heartBeatStatus = {};

e addHeartBeatCheck(instanceld): 3SESCHIRY LBk Bl FRiC false
e checkHeart(): 3EELHIEY LBkC L FRICH false

this.heartBeatStatus[instanceId] = false;
e onHeartBeat(): #ZUZ kafka iHR, BIEELAIRY LI FRICH true

this.kafkaConsumer.on('message’', this.onHeartBeat);

onHeartBeat = (heartBeat) => {

this.heartBeatStatus[tmp.instanceld] = true; // tmp: heartBeat message JSON
object
}

startHeartBeat()

BatEk, caller:

e orchestrate(): &4k ik
e createResource(): FEEEEA

this.heartBeatTimer = setTimeout(this.checkHeart, 90 * 1000)
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checkHeart()

DBkERR.

checkHeart = async () => {
if (this.opts.heart) {
for (let id in this.lastOrchestration) {
if (!this.heartBeatStatus[id]) {
this.logger.info( Not receive heartBeat rightly, delete instance
[${id}]);
await this.deleteInstance(id);
await this.createInstance(id);

}

this.heartBeatStatus[id] = false;

}
this.heartBeatTimer = setTimeout(this.checkHeart, 90 * 1000);

stopHeartBeat()
{Z1E setTimeout i1ZEHEE. caller:

e orchestrate(): ®E4it: itk
e createResource(): Fi&&EEfiNA

Orchestrator YW Bt

this.opts (initInstances | maxInstances | resourcePerInstance &)

e JnitInstances ZRIAE: 10
e maxInstances B3ESEE: [3, 100]
e resourcePerInstance BUESEE: (0, 5000]

this.opts.initInstances = this.opts.initInstances || 10;
this.opts.maxInstances = (3 <= opts.maxInstances && opts.maxInstances < 100) ?
opts.maxInstances : 100;
this.opts.resourcePerinstance = 0 < opts.resourcePerInstance &&
opts.resourcePerInstance < 5000 ?

opts.resourcePerInstance :

5000;

this.orchestrating
RHERRIEERTPIRE. B orchestrate() SZiREH{TEIR,
this.orchestrateSuccess

HRHERII S BERE. Horchestrate) MzinGHITELR.
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@TODO: orchestrate()

orchestrate(): #F=iR4mHE router.post('/orchestrations/:resource/orchestrate') HY
Controller

orchestrate = async (opts) => { // const opts = ctx.request.body;

opts = ctx.request.body 5 RKSE]

e maxInstances B5XRSHEIERUE: [3, 100)
® resourcePerInstance 5 KEHBEHIE: (0, 5000)

AR

orchestration (IGAEE)

let orchestration = await this.makeOrchestration(opts);
e makeOrchestration() -> orchestration[] 3B :

orchestration[i] = {

data: {
used: 0,
count: resourcePerInstance
e
children: {
tmp: {},
_reload: { data: { times: 0 } },
resources: { data: { ids: [] } }
}

18
this.lastOrchestration

orchestrate = async (opts) => {
this.lastorchestration = await this.fetchorchestration(Q); // HUHfH

this.lastorchestration = orchestration; // #if

createResource = async (resource) => {
this.Tastorchestration[newInstancelId] = newInstance;

e fetchOrchestration() -> orchestration[] £iE&EM:
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orchestration[id] = {
data: {},
children: {
_reload: { data: { times: 0 } },
resources: { data: { ids: [] } }

fetchOrchestration()
M ZooKeeper FisEEiE, REISRHEESIIS.

* Get TlastOrchestration orchestration.
*/
fetchorchestration = async () => {
Tet instances = await this.zookeeper.getChildren(znode).catch(err => {
this.logger.error('fetch zookeeper childern failed', err);
return [];

s

for (let i = 0; i < instances.length; i++) {
// zk = this.zookeeper
orchestration[id].data = await zk.getbata( ${znode}/${id} )
orchestration[id].children.resources.data = await
zk.getData( ${znode}/${id}/resources )
orchestration[id].children._reload.data = await
zk.getbData( ${znode}/${id}/_reload )

3
return orchestration;
}
makeOrchestration()

&iXx: instances

B8 Thing 8, Rule B9 model.count() ITEIEERISLAHIZN (instances):

// count = await model.count();
// resourcePerInstance = opts.resourcePerInstance;
let instances = Math.floor(count / resourcePerInstance) + 1;

e maxInstances SCHIZEPRF: RS OITFHISRASLAIEL: 100

if (instances > opts.maxInstances) {
throw new Error( require instances more than the max:
${instances}/${opts.maxInstances} );

}
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8ii%: resourcePerinstance

resourcePerinstance EFIRE

e YN instances (IRBIFEERISLHIEY) 2F initInstances FEEAISLAIED) , NIfERIEREAISCHIZL
initInstances EFTE resourcePerinstance (BMNLAIRRIELY)
e instances SLAEIX[E]: [opts.initInstances, opts.maxInstances], H

opts.maxInstances < 100

if (instances < opts.initInstances) {

instances = opts.initInstances;

resourcePerInstance = Math.floor(count / instances) + 1; // count = await
model.count();

}

Instance SCHIESTE

createlnstance()

M pod-template.yml EEHY, EFf{ER:

e metadata.name
e metadata.labels.instanceld
e spec.containers[0].env[0].value

createlInstance = async (id) => {
Tet name = ${this.opts.instanceName}-${id} ;
Tet podInstance = Object.assign({}, this.templates.pod);
podInstance.metadata.name = name;
podInstance.metadata.labels.instanceld = ${id} ;
podInstance.spec.containers[0].env[0].value = ${id} ;

await orchestrator.createPromise(async () => {
await this.kubeApi.ns.po.post({ body: podInstance });
FDE

deletelnstance()

deTeteInstance = async (id) => {
Tet name = ${this.opts.instanceName}-${id} ;
await this.kubeApi.ns.po.delete({ name: name, gracePeriodSeconds: 0 });

checklnstance()

MNTRERERISLH, WEREEHHCIE.

checkInstance = async (id) => {
Tet name = ${this.opts.instanceName}-${id} ;
try {
Tet dacPod = await this.kubeApi.ns.po.get({ name: name });
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if (dacPod && (dacPod.status.phase !== 'Running' && dacPod.status.phase
== "Pending')) {
await this.deleteInstance(id);
await this.createInstance(id);
// cannot delete , cause kubernetes cannot delete it immediately

3
} catch (err) {
if (err.code === 404) {
await this.createInstance(id);
} else {
this.logger.error( check instance failed, name: ${name} , err, err ?
err.message : '');
throw err;
}

Resouce & RETE
createResource()

createResource(): &RHIEA94MIREE,

o EFE—EHILIMIRIR
o BIE—PLBILURINEIR

choose a instance

BEEFE—NLAI, RI0EIR, 180 DAC,

* Handle resource added.
* choose a instance or create one
* choose: add resource to instances.reources and notice instance
* @param resource
*/
createResource = async (resource) => {
//find one
let instanceIds = Object.keys(this.lastOrchestration);
instancelIds.reverse();

for (et 1 0; i < instancelIds.length; i++) {
let id = instanceIds[i];
let instance = this.lastOrchestration[id];

count = instance.data.count;
if (instance.data.used < instance.data.count) {

Tet transaction = this.zookeeper.transaction();
transaction.setbData( ${this.znodeRoot}/${id} ,
new Buffer(JSON.stringify(instance.data)))
.setbata( ${this.znodeRoot}/${id}/_reload ,
new Buffer(JSON.stringify(instance.children._reload.data)))
.setbata( ${this.znodeRoot}/${id}/resources ,
new
Buffer(JSON.stringify(instance.children.resources.data)));
await transaction.commit();
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break;

create a instance

BlFE— S, FINEIE, EHT this.lastorchestration,

createResource = async (resource) => {
let newInstanceId = 0;
while (true) {
if (this.lastorchestration[newInstanceId]) {

newInstanceId++;
} else {
break;
}
}
let newInstance = {
data: {
used: 1,
count: count
e
children: {
tmp: {},
_reload: { data: { times: 0 } 1},
resources: {
data: { ids: [resource.id + ''] }
3
}
}

let transaction = this.zookeeper.transaction();
transaction.create( ${this.znodeRoot}/${newInstanceIid} , new
Buffer(JSON.stringify(newInstance.data)))
.create( ${this.znodeRoot}/${newInstanceId}/tmp )
.create( ${this.znodeRoot}/${newInstanceld}/_reload , new
Buffer(JSON.stringify(newInstance.children._reload.data)))
.create( ${this.znodeRoot}/${newInstanceld}/resources , new
Buffer (JSON.stringify(newInstance.children.resources.data)));
await transaction.commit();
this.stopHeartBeat();
await this.checkInstance(hewInstanceId);
this.addHeartBeatCheck(newInstanceId);
this.startHeartBeat();
this.Tlastorchestration[newInstanceId] = newInstance;

deleteResource()

deleteResource(): HIRMIBRAVLIRESS, EFRILA - MIBRZIR - B0 DAC.,

deleteResource = async (resource) => {
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monitor(): MESEGUATS

ey ]
miT

[EHA 60 s, Succeeded | Failed | unknown RERETEFHEFESIE, MFIELHINER
7.

monitor = async () => {

Tet ids = Object.keys(this.lastOrchestration);
for (let i = 0; i < ids.length; i++) {

await this.checkInstance(ids[i]).catch(err => {});
}

setTimeout(this.monitor, 60 * 1000);

AR B
createresource() 1 deleteresource() FNTEFIHBEUN TG

instance.children._reload.data.times + 1;

XA times +1 2Z2f5, BIRIEE, times A, TENX.

COMING SOON...
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