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mn Agenda

» Elastic cloud service (M2M DaaS)
« Elasticity capabilities
« COMOT

 Programming
 Domain specific language for programming elastic cloud
services
e Customization
*  Monitoring of elastic cloud services
* Analyzing elasticity of cloud services
« Elasticity Boundary and Pathway
« Controlling elasticity of cloud services
«  Elasticity policy specification and enforcement
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mn Elastic cloud service (M2M DaaS)
Elasticity Capabilities
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n Elastic cloud service (M2M DaasS)

Elasticity Capabilities
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mn Elastic cloud service (M2M DaaS)
Elasticity Capabilities
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mn COMOT - configuration example

Domain Specific Language

-~

Service Elasticity Monitoring g >

\

COMOT Controller

Cloud Orchestrator

COMOT

Service Elasticity Control

M Enforce Elasticity Action

Elastic Service

Cloud Provider
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mn Controlling elasticity of cloud services

Elasticity constraints and strategies

Service Topology] ServiceTopology]
Event Processing : Data End
|
i
Service Unit Service Unit : Service Unit i
| — 7
Load | Event | Data | . |
i " < Data Node ||
Balancer Processing || Controller |

v<CloudService id="CloudService">

</CloudService>
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mn Domain Specific Language

Sarviceldnit datablodallnit = S '.I'ng]' eSoftwarelnit{ Datablodollnit
dgp| QFQHHy{Qing?.ﬁQPripfﬂ [k ke ] F.qr“:f']'_mp]'.qf.a{ artifactIDT T orfifaci ) i
. requires(Requirement.Variable( dataLontrollerlP "))
controLLedBy|strategy | o1 )
when{Constraint .MetricConstraint("sT1COL",
new Metric('metric"”, "unit")).lessThan{"valuz"))
.then{Strategy.Acfiﬂﬂ.ScaleInjj;

OperatingsSystemlnit datalNode0S = OperatingSystemUnit("DatallodeVM™
.providedBy(OpenstackMicro("05 DatalNode Small™)
withProvider("dsg@openstack")
.addsoftwarePackage( "openjdk-7-Jre")
);
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mn Domain Specific Language

ServiceTopology databEndTopology = Servicelopology( 'DataEndlopology ™)
withServicelnits(dataControllerUnit, dataMNodellnit,
dataController(s, dataNodelSs) ;

databEndTopology .constrainedBy (
Constraint .MetricConstraint("Dataknd COL1",
new Metric("metric”, "unit")).lessThan("valuz"));
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n Monitoring elastic cloud services
Logically structuring monitoring information
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DataControllerServiceUnit '
DataNodeServiceUnit '

EventProcessingerviceUnit '

L 0.2 [cost]

VM:

LoadBalancerServiceUnit :

VM:

L 546 [throughput]
L 793.5 [responseTime]

VM: 10.99.0.104

VM: 10.99.0.105

VM:

- 1 [vmCount]
-

1 [vmCount]

L 1 [vmCount]
L 1 [vmCount]

10.99.0.62 L 51 [activeConnections]
s L 1 [vmCount]
1 [vmCount]
L 51 [clients]
10.99.0.94 ' B 541 (responseTimel
L 1 [vmCount]
10.99.0.88 ' L 746 [responseTime]
L 1 [vmCount]

L 546 [throughput]
L 2 [vmCount]
L 793.5 [responseTime]
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DEMO:

PROGRAMMING, DEPLOYING AND CONTROLLING
ELASTIC CLOUD SERVICES
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n Monitoring elastic cloud services
Structuring and enriching monitoring information

Legend
- 19.5 [cpu_idle(%
, Monitored Element VM:10.99.0.104 -5 [epu_ldiaC)]
: - 0.0238 [write_latency(s)]
B e . .
o DataControllerServiceUnit , . [writeLatency(ms)] 1 [numberOfVMs(ms)]
Requi t
. S - 80.5 [cpuUsage(%)

numberOfVMs(ms)]

- 29.2 idle(%
VM:10.99.0.105 (epuicleCel
, L 0.0193 [write_latency(s)]

DataNodeSeryiCeUnit
: - 70.8 [cpuUsage(%o)] 1 [numberOfYMs(ms)]
0.24 [cost($)] numberOfVMs(ms)]

95 [activeConnections(no)]

DataEndServiceTopology '

VM:10.99.0.6

96.2 [cpu_idle(%)]

LoadBalancerServiceUnit 95 TrumberOfClients(no)] 1 [numberOfVMs(ms)]

L 3.8 [cpuUsage(%)]

. numberOfVMs(ms)]
CloudService , B 26 (ihroughputino)]
VM:10.99.0.88 ' W o o)
EventProcessingServiceTopglo - 927 [responseTime(ms)]
g P 24 . . . 927 [responseTime(ms)]
EventProcessingS€rviceldnit 1 [numberOfVMs(ms)]
, - 676 [throughput(operations/s
95 [numberOfClientg(no)] L 11.3 [cpulUsage(%
- 927 [responseTiple(ms)] numberOfVMs(ms)]

- 676 [througHput(opeatitns/s)]

0.24 [cost($)]

Aggregate and enrich monitoring data

-t cosvaienuns) ® vustee LESS_EQUAL [0.0034]
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n Demo Screenshots

Programming

B_'@ ProgrammmgAndControllmgElastlﬂtyWIthCOMOTjava <« [¥llo
S| =31 speci i its i “a
AR
» 33 art th D End =
é; 34 Snruceurut dataControuerUnlt =Slngle$oftwareUn1t( ataControllerUnit"™) |
| 38 | = [/software artifacts needed ’, script to deploy Cassa dra -
| 36 deployedBy(SlngZeSch.prArtlfactTemplare( yDataControllerAntifact”, "deployCassandraSeed.sh”))
| 37 3 e e
" 38 exposes(Capabﬂlty Varlable( F ntroller IP _information")) -
E (e ;
EJ‘ 40
w4l
| 42| | //speci )
2| 43 Serv:LceUnlt dataNodeUnlt = SingleSoftwareUnit( |
X 44 dnployedBy(SlngZeScr.LptArufactTemplare( eArtifa , "deployCassa aNode .sh"))
& 4 ; to it| and join dat t
w| 46 requ1ros(Requ1rement Varlable( ata tr er_IP Data_Node Req") .withName("requiringDataNodeIP")) k|
o 47 ategy: Scale IN Data Nod 169
%; 43 .contro’LledBy(Strategy( ST1")
o | 49 .when(Constraint .MetricConstraint("STICOl", new Metric("cpulsage", "%")).lessThan("40"))
E: 50 .then(Strategy.Action.Scaleln) |
51 ) B
52
53
54
55 ascribe a Data End =er e taining the avi = E 5
56 ServiceTopology dataEndTopology SerVJ.ceTopology( DataEndTopology")
57 .withServiceUnits(dataControllerUnit, dataNodeUnit);
58
59 specify constraints on the data topolog
60 dataEndTopology .constrainedBy(Constraint .MetricConstraint("DatatndCOl" ,new Metric("cpullsage”, "%")).lessThan( b ));
61
62
63
54 - S = 2 = s s s
65
66 ServiceTemplate serviceTemplate = ServiceTemplate('DaasSarvice”)
67 cons.lstsOfTopologles(dataEnchpology)
68 INECT TO E Lati i
69 andRe’LatJ.onshJ.ps(
70 oller I =
71 ConnechoRelation( ontro ") u
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n Demo Screenshots
Deploying
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n Demo Screenshots

Monitoring

] 128.130.172.214

B Metric
@® Requirement

DataEndTopology '

DaasService '

EventProcessingTopology

B 0105 [ cost (§/10000ps) ]

DataControllerUnit '

DataNodeUnit ,

W g 4 [ cpuusage (%) ]
0.24 [ cost (SM) ]

LoadBalancerUnit '

EventProcessingUnit ’

B 395 [ cpuusage (%) ]

= 217 [ responseTime (ms) |
127 [ throughput (operations’s) |
W 24 [ cost (5M)]

VM:10.99.0.28
VM
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1 [ numberOfVMs (ms) |
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VM:10.99.0.18
VM
W 6 3 [ couUsage (%) ]
1 [ numberOfVMs (ms) ]
0.12[cost ($)]
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1 [ numberOfVMs (ms) ]
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= 217 [ responseTime (milliseconds) |
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1 [ numberOfVMs (ms) ]

SummerSoc 2014

16

DiSTRIBUTED SysTEMS GROUP  *



n Demo Screenshots

|
R G 128.130.172.214
Legend
' Monitored Element
B Metric

@® Requirement

rvice: ScaleOut; ,

SummerSoc 2014
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DataControllerUnit ,
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EventProcessingTopology EventProcessingUnit: ScaleOut; ,
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W 5497 [ responseTime (ms) |
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- 1.8 [ cpuUsage (%) |
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n Demo Screenshots

Customizing metrics

or H
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E <Operation MetricSo JE1 M" type @ UNION
<ReferenceMetric type="Rt />
F </Operation>
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n Demo Screenshots

Customizing elasticity requirements

4
@
v

R8BBIRY!

mmingAndControllingEl

ServiceUnit eventProcessingUnit =
.deployedBy(SingleScriptAr

.requires(Requirement .Variable( t )

.requires(Requirement .Variable( t ))

.controlledBy(Strategy ( 2)
.when(Constraint .MetricConstraint( 2C01", new Metric( 5 sell , 'ms")).lessThan( )
.and(Constraint .MetricConstraint("ST2C02", new Metric( ERFSUSFRPEEl , “operations/s")).lessThan( “208")

.then(Strategy.Action.Sc In)

BV Projects HllServices (JFiles & @ Navigator

ServiceUnit loadbalancerUnit = SingleSoftwarelUnit(

.exposes(Capability.Variable(
.deployedBy(SingleScriptArtifac

ServiceTopology databEndTopology = ServiceTopology (
.withServiceUnits(dataControllerUnit, dataNodeUnit
, dataControllerVM, dataNodeVM

):

dataEndTopology.constrainedBy(Constraint .MetricConstraint(

ServiceTopology eventProcessingTopology
.withServiceUnits(loadbalancerUnit,
. loadbalancerVM, eventProcessingVM

)

eventProcessingTopology.constrainedBy(Constraint .MetricConstraint(

ServiceTemplate serviceTemplate = ServiceTemplate(
.consistsOfTopologies(dataEndTopology)

ServiceTopology(
eventProcessingUnit

e", )) .lessThan( )):

” )) .lessThan( )):
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n Demo Screenshots

Elasticity Space and Boundaries
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mn Analyzing elasticity of cloud services

User-Defined Elasticity Requirements
Cost <= 2.5 $/Month/Client || Response Time<=1s

\4
Elastic Service

Load | ) Event | | Data |_____. —
Balancer Processing Controller Data Node

pd

When to scale Event Processing? When to scale Data Node?

Requirements for Event Processing? Requirements for Data Node?
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mn Analyzing elasticity of cloud services

Elasticity Space and Boundary
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2 SummerSoc 2014 29
2

DiSTRIBUTED SysTEMS GRour ® o @



mn Conclusions

« Elastic cloud services
« Elasticity capabilities
e COMOT

«  Domain specific language for programming elastic cloud services

«  Monitoring of elastic cloud services
« Analyzing elasticity of cloud services
«  Controlling elasticity of cloud services
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