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The models@runtime pattern

Reasoning
B Synchronization engine Engine
implicitly define an adaptation . s
plan “*’] ‘ 5
O Typ_ically, this plan_ IS arbitrarily Model
derived from the difference (of the running system)
between the desired and the =
current state of the system Cfilllnskal
® Problem: Need for Running
customization of the System
adaptation plan. . Envicnment
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Example with CloudMF

® Two main components:

B A modelling environment with a tool-
supported domain-specific modelling language
(CloudML) to model the provisioning and
deployment of multi-cloud systems

B A models@run-time environment for
enacting the provisioning, deployment and
adaptation of these systems.
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Deploying Storm

— Offers —p- @ «— Requires [ Nimbus ]
ubuntu ——
Relationship
AWS EC2 * A
— Offers @ - Requires — [Zookeeper] Relationship
ubuntu
AWS EC2
Relationship
N——
— Offers - @ <«—— Requires [Supervisor]
ubuntu

AWS EC2
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Proposed approach

Create/update Declarative definition
runtime model of the desired system's state

Generate adaptation plan

Execute adaptation plan from the runtime model

Reconfigure adaptation Definition of the
plan if needed adaptation's behavior
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Specifying Adaptation Plans

< <enumeration> > < <datatype>> <<enumeration>> < <enumeration> > H Element
: ';Elatat;, oo £ Status & HashMap £ ExpansionModg £ Direction = name : EString
, S ArrayList , - INACTIVE k <javaclass> > java.uti.HashMap| | = PARALLEL - IN S elementID : EString
k <javaclass> > java.util.ArrayList] - ACTIVE - ITERATIVE - OUT o properties : HashMap
= DONE A
| | 0 B ActivityNode 1.*
nodes
H ObjectNode H Action 7T, 1
T objects : ArrayList O inputs : ArrayList tarqdt sourde
T upperBound : ELongObject O outputs : ArrayList 9
incoming going
H ExpansionNode H DatastoreNode H ActivityParameterNode 0.4 0.*
1% T parameter : EJavaObject H ActivityEdge edges
inputCollecti @ objectFlow : EBoolean
<—*1 B Activity
1.x 1.
E ExpansionRegion I
. edges
outputCollections
B ControlNode
[ | A-I 1
H Fork H Join H ActivityInitialNodd H ActivityFinalNode
I I I I I ] I I I I
ActivityParameterNode  ActivitylnitialNode Fork ObjectNode DataFlow Actions ControlFlow
DatastoreNode

Activity Join ActivityFinalNode
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Manipulating Adaptation Plans

M Internal DSL

Activity deploymentPlan = ActivityBuilder.getActivity();
ActivityInitialNode start = ActivityBuilder.controlStart();
Action provision = ActivityBuilder.actionNode("Provision",VM);
ActivityFinalNode stop = ActivityBuilder.controlStop();

Fork fork = ActivityBuilder.forkNode(false);
ActivityBuilder.connect(fork, provision, true);

B Runtime Visualization

[ inactive Deployment plan in real time
D Active ADOT file representing this plan

D Done '
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Runtime environment
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Demo - Initial deployment

ﬁ AWS v Services v Edit v Maksym v  Oregon v  Support v
~
Events A # 0
Tags ), search : Maksym O None found
Reports
Limits Name v Instance ID Instance Type Availability Zone Instance State Status Checks Alarm Status Public DN¢
No Instances found matching your filter criteria
Instances -

Spot Requests

Reserved Instances

AMIs

Bundle Tasks

Volumes

Snapshots

. - lec a v
Security Groups Select an instance above _ Nl =

Elastic I1Ps
Placement Groups
Load Balancers

Key Pairs b
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Demo — Adaptation

AWS + Services v it v MINGW32:/c/Users/Mal uments/GitHub/cloudml/ui/shell/ta: m~ Oregon v Support v
2015-06-18
S 2015-06-18 Updating the model.. ) )
cL<Z Lashboaia Launch Instance 2015-06-18 Status of: supervisorl-i changed in: CONFIGURED
—_ 2015-06-18 47 Closing connection : i LR ¢' 0
Events 2015-06-18 47:46 Executing: Control flow from (Action:configure:connectionCon
figur sorl-i) to (Join:empt)
1gS search : Maksym ZE)?E[:@{EPH :49" 1) to (Join:empty) 1to3of3
-—-J.:Aﬂ'\
Inside join which synchronizes: : 4
Limits Name Control flow from (Action:configure:connectionConfigure_supervisorl-i) to (Joi Alarm Status Public DN
n:empty)
zookeeper (Mak - Control flow from (Join:emp to (Join:empty) ed % ec2-52-25-7
e ERIEEICa Il 2015-06-18 19:47:46 Executing: Control flow from (Join:empty) to (Join:empty) ed e Y ec25
2015-06-18 19: 46 Executing: Control flow from (Join:empty) to (Join:empty)
nimbus (Maksyr 2015-06-18 19:47:46 od . % ec2522

ide join which synchronizes: )
Control flow from (Join:empty) to (Join:empty)
Control flow from (Join:empty) to (Join:empty)

:46 Executing: Control flow from (Join:empty) to (Action:start_s

Starting supervisorl-i

2015-06-18
2015-06-18
2015-06-18
2015-06-18

Connecting to 2
Authenticating

executing command. ..

sudo bash storm_config.sh

2015

06-18

2015-06-18
- 2015-06-18
Select an instance above | [AUERIIENE :
015-06-18 19:48
e ctivityFinalN
: 2015-06-18 19:48

Updating the mode

Status of: super

Closing connection
Executing: Control flow
empty)

or1-i changed in: RUNNING

|

from (Action:start_supervisorl-i) to

Deployment has finished successfully

Info: Deployment Complete.
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Towards Meta-Adaptation of Dynamic
Adaptive Systems with Models@Runtime
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