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Model-based Runtime Configuration Framework for Cloud-based Applications

LIANG Chao-chao CHEN Wei WEI Jun XU Shuren
(Insititute of Software,Chinese Academy of Sciences,Beijing 100190, China)

Abstract Cloud-based application is one of the most important paradigms of cloud computing at application layer.
These applications are usually constituted of a set of distributed components. Due to the dependencies between the com-
ponents, there are correlations between the configuration parameters, which makes it difficult to configure the compo-
nents correctly and to ensure the parameter consistencies at runtime, making system failed or service unavailable, To ad-
dress this issue, we proposed a model-based self-configuration method for cloud-based applications, which realizes the
automatic choreography for component configuration, ensures configuration consistency and improves the reliability of
runtime scale, Firstly, this method proposes a model to specify application topology in a declarative way. This model de-
scribes application components in form of services, and makes the separation of components and their relations. Then
this method designes a self-configuration protocol to support component configurations at runtime, Based on service re-
gistration and service discovery, this protocol decouples the component dependencies and ensures the consistencies of
changing the configuration values. We also implemented a prototype based on this method and evaluated the effective-
ness of this method with a typical application BookStore-TPCW.
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ServiceTemlate! : =name=>string Attribute: ! =key=">string

description==">string value=">string
nodeTypes==>>NodeType+
relationshipTypes = >> Relation- RelationshipType: ! = name=>>string
shipType+-
topologyTemplate = >> Topology-
Template

target=_">string

source=_>string
NodeType: : = name=">string templates=>Template*
properties=: >>Property+
capabilities=">Capability+

requirements=_>Requirement-+

Template: : = template==">string
configurationfile==">string
services=>>Service+
attributes=">Attribute+
interfaces=>>Interface+

command=_>string

TopologyTemplate: . =
nodetemplates =>>

Property: ! =name=">string NodeTemplate+

defaultValue==">string
required=">boolean

Capability? : =name=">string
source=>string

Requirement: : ==name=">string
target=_">string

Service: . =ip=_»string
port=">string
check=">string

name=">string
Interface: { =name=">>string
params=_">InterfaceParam-+

InterfaceParam: : =name=">string
value=">string

relationshiptemplates = >
RelationshipTemplate *

NodeTemplate: : =name=">string
type=_">string
min=">integer
max=">integer
{ properties=>Property+]
[services=>>Service—+ ]
[attributes=>> Attribute-+ ]
[interfaces=>>Interface+ ]

RelationshipTemplate : ; = name = >

string

type==_>string
[target=">string]
[source=">string |
[ templates=>>Template* ]
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HABRREXN T ERENEGHER, HRE 4R
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9 NodeType & X.

-name; nodetype, tomcat serviceld:

description: tomcat type  ip:

properties: port: 8080
-name; catalina_base check:
defaultValue: interfaces:
/usr/local/tomeat -name: install
required: false params:

attributes: -name; catalina_base
-name; port value: /usr/local/tomcat

defaultValue: 8080 -name; start

required: true -name: stop
capabilities: -name: delete

-name; host attributes

source: container -name; port

requirements: value; 8080

-name: host

target; container
services:

-name: tomeat_service
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HP BG40 TILNES.

OB HESH (Properties) : /4 0 BB HESH, R54
%8 BA8%, BESEEEA S R bA8 4S5 LAk,
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1P, a3 0 IR &R (check) {5 B . check —MEE L —4%
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check BRI N, BUA AR 5 T BILE TS .

@REJ1 5F R IR (requirements, capabilities) : Fi F #ilF
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BIFRK . Neginx AN AP RIFR. %KM Tomcat i
REHEZE Nginx B, W RE LR, H 0 Nginx AR &
DBMS 86 77, A% B Tomeat TR M TR KZ, B
Nginx R3¢ R S AT .

2) X F 2 A (RelationshipType)

KERRBIEI N AR R AR KA 42 18 4K
R AR A B, A RDE 4L (8] AR o6
R g —H AL B SRR 3 A AR AR B SRR S IR 45 AR
H, ERCEER T KBRS BRI AR, B4 -5
F Consul Template $ 3R Web K A (9 BC B84k, H o user-
name(5f 8 47) Fl password (55 9 ) 4K F MySQL A 4#%
BEB B (mysql_user, mysql_passwd), X RBRMAFTEXE
FR IR 14 (source) 5 B M2 44 (targer) , L) K WA 4 14 ] Aic
BB E X, BCEMKH S LRI T LIRS

OB 2 X (template) - HiR B B UL

@BC B 3 14 542 (configurationfile) ; $ R & T Bt B A
SCAH BT B B U FERR K B 485

QEEH A M4 (command) . {RHEE SCHE RS, M
RAARAFRETS.
1. {Resource
2. name=“jdbc/benchdq”

3. auth="Container”

4. type=*“javax. sql. DataSource”

5. driverClassName= “com. mysql. jdbc. Driver”
6. maxIdle=*“30"

7. maxWait=“5000"

8. username="“{ {key_or_default“db/mysql_user” “

root”}}”

9. password=“{{key_or_default“db/mysql_passwd” “root”}}”

10. {{range service “TPCWMySQL"”}}

11. url = “jdbe: mysql://{{. Address}}: {{. Port}}/benchdq”
{{end}}

12, maxActive=“1024"/>
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TopologyTemplate 2 i 2H 4 2 & 32 i (NodeTemplate)
FIHHE % 2 321 (RelationshipTemplate) 52 S #Y N AR M
WA HREANNANSERER.

D4 4325 (NodeTemplate) : F 75 2H £ 25 % (NodeType)
) BLAR Sz ] , 1 B4 25 %0 b Properties fil Attributes F{E LA
Bz B FRBT A EB B A A B/ NE B (min) B K AT R SE B3
(max)

@ & 3£ (RelationshipTemplate) : F 78 52 2258 (Re-
lationshipType) 9 B {4 32 1], Fi F % & B o BT~ NodeTem-
plate Z[H] 2 , .48 A P 48 28 50 7 MORSEAR S48 LA K it B S

RN R

B 5 B A Bl 2 —4~ Web B BookStore-TPCW ] Topol-
ogyTemplate 5E X, K+ BookStore TPCW f£— M F JavaSZ Bl
M e TPCW BREN WY EERNE A8 3 4
NodeTemplate: bookstore _mysql, bookstore_ tomcatl, book-
store_nginx, H H1 bookstore_tomcat]l B 3 & X #) Tomcat
NodeType i) 32 #); 2 4~ RelationshipTemplate: tomcat_ con-

nectTo_mysql, nginx_connectTo_tomcat,

topologytemplate;

nodetemplates:

-name; bookstore_mysq}
type: cloudeploy. nodetype. mysql
min:1
max: 1

-name; bookstore_tomecatl
type: cloudeploy. nodetype. tomcat
min; 1
max: 10

-name; bookstore_nginx
type: cloudeploy. nodetype. nginx
min; 1
max; 1

relationshiptemplates;

-name; tomcat_connectTo_mysql
type: template_relationship
source: bookstore_tomcatl
target: bookstore_mysqgl
templates:

-name: context_config_template
type; tomcat_db_relation
template: tpcw_db. ctml
configurationfile ; /usr/local/tomcat/webapps/bookstore-

tpew/META-INF/context, xml
command ;

-name; nginx_connect To_tomcat

type: nginx_lb_relation
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}
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