RESEAUX ET
TELECOMMUNICATION

UBIQUEST: Declarative approach for integrated
network and data management In wireless

multi-hop networks
Programme Blanc 2009

.g aDevi +h limited — _="Combining declarative networking and distributed
e 2 SVIEES WIHA TIMILER TESOUTCes . W 8 data based management

I3 qE) =Distributed data (horizontal fragmentation) e 8 S uDeclarative and adaptive approach

£ % =Multi-hop ad-hoc networks = ¥ = O . .

c > o . . e = m & "Query optimization by learning

§ »w =Complex programming (e.g. routing, data management) I“_.[ I_]_ D »A UBIQUEST Virtual Machine (VM) on each node

s UBIQUEST VISIOn

? 2
Virtual world game / UBIQUEST VM
4
. . 4 . . )
1 Ubiquest Engine : A
7 .
g = & 8 ‘ i | Sensing
— c Rule Program ,
Q Positions Avatar Area Owner (@) Englne Local
© u UBIQUEST . : 2 | .'I: Engine < “
q6 a. UBIQUEST system / node UBIQ:EST 2 D s Topology Database
node o .
d asitions vatar rea wner ] r — 2
2 3 \ s e Qo (| ouewngine ) [ R ] f| system
L 5 UBlQUEST -UBIQUEST I ‘
X d node node
aca c UBIGUEST " \ UBIQUEST AP /
UBIQUEST - d
< laue noC e \ Avgar Ar;a ()\Ajnpr \U‘BIQUEST ‘
ositions atar reg whner = Z QG -
A Lposi A2 A e \./_E node Device Wrapper
) 2 , UBIQUEST J

node

s Declarative and adaptive approach

="Query expression in DLAQL ="Query plan
. Uni
[ SELECT Area, Avatar FROM Positions SCOPE IS SELF WHERE Area = 7 } Data operators [ i J
= Communication
sSynthetic expression of routing program in NetLog and QuestLog = Programs

tRoute(SELF, d, d,1) :- Link(SELF, d), __Join | __ Join |

TRoute(SELF, d, n, I+1) :- Link(SELF, n), Route(n, d, , 1) I /\ /

TRoute(@orig, dest, dest, 1) -: Link(orig, dest)) [ LDMS J w [ LDMS J Program
TRoute(@orig, dest, nh, I+1) -: -Link(orig, dest), Link(orig, nh), ?Route(@nh, dest, , I) DLAQL invocation

Message

I Query optimization using Case-Based Reasoning

Query case Query case O i
<Query, Plan, Measures> retrieving Query case retrieval

o Similarity function = query family
/) Case Base \

o Cost function = best case

Query case — Query plan Query plan ="Query plan generation
storage Query || Seilne generation = Pseudo-random

L case— ' = Recursive
Query plan / = Rule-based programs exploitation
=€a — =L earn real resource consumption for query families

UEST prototype and simulation platform -

Simulation | Compiler

Program management, MNebwork monibor MNode
Selected Nnode : S

- - - }}‘E .
GroupO DMS | Programs | API | DLAQL | Case Base Coloration| Statiskics 1 J— — ’ 4 ’/

> MNMode O Conktenkts: | Exporkt | | Updatke |

> MNode 1 — i { [ i :
Query Family: SELECT <so... '
= case 0= . . -
B Ccase 1= \
¥ =Ccase Z> -

= pMNode 2
. omeasures>= coskt: 0.58376092016723327

= MNode 3
= Mode 4
= MNode S

S
= Mode & / [ 2
= MNode 7 | - : | » \ \
| | o * <plan> \ -
1 | v «=projeck=

projections: p0, p1

¥* <union all=

v <=projects

_ Query Family dektail

Description: EE;III::JCZ:!;*:SDmEthing:- FROMM 5ervers.gl{)bal WHERE Serverid = COO R D I NATE U R
Christine COLLET

usage counkter: 2

Evolution over runs

Logs monitor - E

Displayving logs of node: 5 | Track this node 0,8 3

Besr exXIsSCOng plan nas an average cosc or U, 2 Fio850. e L 5
Reusing the beskt plan. o
Existing case updated. Caost=0,217792. o, 4
Best exiskting plan has an average cost of 0,257188. o, 2
Reusing the beskt plan. ]
Existing case updated. Caost=0,221358. o -

[ ]
Optimal query
Best exiskting plan has an average cost of 0,248231.

execution cost PARTENAIRES
Eﬁ.‘iﬂﬁgﬂigﬁﬁiiﬁ Cost=0,219770. I —_— Overall Grenob|e |NP, INR'A, INSA Lyon

CONTACT :

ubiquest@imag.fr
http://ubiquest.imag.fr

——eaxecuktion time netbwork msg count ——nebwork hop count

r 4

Al

INVENTEURS DU MONDE NUMERIQUE

Grenoble

LES RENCONTRES DU NUMERIQUE

1/ et 18 avril 201 3




