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" Motivations and Domain A - Integration Process Overview )
To perform intelligent data integration of existing databases to create a Global Virtual View(GVV) for the The process gives rise to Global Virtual View of several specific data sources.
genotypic selection of cereal cultivars. The steps of the Integration Process were:
~Insertion of a pre-existing local source
The GVV has been realized with the MOMIS system (Mediator envirOnment for Multiple Information Sources) ~Local source schemata extraction (Gramene and Graingenes databases)
(http://dbgroup.unimo.it/Momis/) developed by the Database Group of the University of Modena and Reggio ~Local source annotation with WordNet
Emilia as a part of the CEREALAB project conducted by the Agrarian faculty of the University of Modena and ~Common The_saurus generation
Reggio Emilia in collaboration and funded by the Regional Government of Emilia Romagna. ~GVV generation
\ J "__~Mapping refinement 4
/The ODL,language N\
MOMIS uses an object-oriented language called ODL ,as a @lobal Virtual View Generation \
%?gmggodnaiimgg:.l for integrating a given set of local WRAPPING COMMON THESAURUS GVV GENERATION MC?M,:? ) J— | N
ODL,extends ODL with the following relationships expressing GENERATION (CEREALAB) z' enllble\:,han PSSl a:_ 1 £ Clatsszjes (c asste.s d'?f :
intra- and inter-schema knowledge for the source schemata: ODLI3 GLOBAL sgifglese) inteoscelltrjns?e?; ?glrgsgl f@%éﬁ)a €d conCep Ul
LOCAL SCHEMA 1 SCHEMA DERIVED CLASSES . .
S}(Tb(rzgr:j%%renrrzzi e, RELATIONSHIPS f \ flGetnerates mappings among global and local classes in the
: cluster
BB 0 er terms), :> A LEXICON DERIVED | Cluster generation: affinity coefficients are evaluated for all
R Crenms). 5 T Leed, RELATIONSHIPS possible pairs of ODL, classes, based on the relationships in
i ' .. = i3 ’
By means of ODL,, only one Ial_nguage Is exploited .to Structured g % T B T aurus properly strengthened
describe both the sources (the input of the synthesis process) source ODLI3 R —————— . Affinity coefficients determine the degree of matching of two classes based on:
and the GVV (the result of the process). LOCAL SCHEMA 2 = clusters : S _ T #their names (Name Affinity coefficient)
ODLis based on the OCDL description logics. Translators ~ generation ; 8_ A/#_hiir attri?rut_est(Struc;uraldAﬁi[nité Ic%eﬁfi;}?na) . f
' ODLJOCDL and OCDLIODL, are available. — & B D 5 I osscomomatin o st o ooons oo B HESES
L =" . : L Global affinity coefficients are used by a hierarchical clustering algorithm, to include
/ ) \ S = .. el ODL, classes in clusters according to their degree of affinity.
Local source schemata extraction Structured = .S.;;;I;I:Ii'i.l; ........ rd The designer may interactively refine and complete the
Choice of the data sources and their translation into ODL,, format. Souree Sgéll\i..SCHEMA 3 . RELATIONSHIPS " -.. MAPPING IR Ntegration results :
A pre-defined ontology existed. It has been enriched by other data / ...... TABLES the mappings which has been automatically created by the
sources, Gramene (http://www.gramene.org) and Graingenes 4 ..... INEERRED ..oeeeeernenes S = \system can be fine tuned. /
(http://wheat.pw.usda.gov), chosen as they are considered the =1 RELATIONSHIPS

\_ /

most significant for the domain.

Structured —
The MOMIS wrappers logically converts the source schema source AUTOMATIC/ SEMI-AUTOMATIC apping Refinement
description into an equivalent ODL,, schema. MANUAL A Mapping Table (MT) is automatically generated for each
After this step we have three local sources: the pre-existing ANNOTATION global class of a GVV.
ontology (CEREALAB), and the Gramene and Graingenes ANNOTATION The designer can extend the MT by adding:
Qources / ~Data Conversion Functions from local to global attributes
The Ontology Designer can define, for each not null element, a Data Conversion
Function which represents the mapping of local attributes into the global attribute
/ ] \ ~Join Conditions among pairs of local classes.
Local Sou rce An nOtatlon / \ To identify instances of the same object and fuse them we introduce Join
. : . . Conditions among pairs of local classes belonging to the same global class.
ESlgn & MEI eI CRe: o) (STl oslongingiioftcEeIcs Common Thesaurus Generation I . _ ~Resolution Functions for global attributes to solve data
lexical system to each local class and attribute of the local MOMIS constructs a Common Thesaurus (CT) describing intra and inter-schema knowledge in the form R o o2l attribute values.
schemata. | of SYN (synonyms), BT/NT(broader terms/narrower terms), and RT (meronymy/holonymy) relationships MOMIS provides some standard kinds of resolution functions for solving data
For each element of a local schema the system automatically suggests a word form among local schema elements conflicts for each global attribute mapping onto local attributes coming from more
corresponding to the given term (if it exists): the designer may confirm or change the : , : : , : : : _ than one local source:
word form or meaning of each element. The Common _Thesauru_s is c_onstruct(_ed thr_ough an mcrer_nental process in which the foII_owmg relationships are a_dded. #Random
MOMIS id th ith 2 WordNet Editor t tend # schema-derived relationships: relationships holding at intra-schema level are automatically extracted by analyzing each schema AN i
s provides [ne user with a vvoraiNe Ior 10 exten separately. For example, MOMIS extracts intraschema RT relationships from foreign keys in relational source schemas. When a foreign key /ngTega U
WordNet by adding new terms and synsets to the native elements is also a primary key, in both the original and referenced relation, MOMIS extracts BT and NT relationships, which are derived from /Poa ezcencef "
of WordNet. inheritance relationships in object-oriented schemas. /A:]e\(;el B Cton
: : : . : #lexicon-derived relationship: we exploit the annotation phase in order to translate relationships holding at the lexical level into relationships Q€S
This extension step has to be performed just the first time a to be added to the Common Thesaurus.
\\domain is handled. / # designer-supplied relationships: new relationships can be supplied directly by the designer, to capture specific domain knowledge.
#inferred relationships: Description Logics (DL) techniques of ODB-Tools (http:/www.dbgroup.unimo.i/tODB-Tools.html) are exploited to infer

new relationships, by means of subsumption computation applied to a ““virtual schema" obtained by interpreting BT/NT as subclass
relationships and RT as domain attributes.
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Querying the Global Virtual View with the MOMIS Query Manager

. L ) —————

The MOM|S Query Manager iS the Coordinated Set Of Query prOCESSing COnSiStS Of the fO”OWing StepS: Q.M. Automatically Generated - SohBmIa E [
functions which ~Query rewriting File
~takes an incoming query (say global query), to rewrite a global query as an equivalent set of queries ST
: 1$1 1 - selecttirait_name, g.name, g.chromosomearm, m.marker_name Load
/defln_es a decomposition of the query according to the expresseq on the qual sources (local queries) o it affected. by, afl 2§ ol 2 o marker for. o as m 1
mapping of the GVV onto the local data sources ~Local queries execution here tirait_name like "%powdery mildew' and t.gtl_name=g.name and g.name=m.gtl_name Expcute
~sends the subqueries to these data sources the local queries are sent and executed at local sources N — R — _—
i - H T trait_name_trait_affected hy ogtl name_otl chromosomearm_otl marker_name_rmarker_for_gtl
/CO”eCtS thelr anSWQrS . . . /FUSIOn and RGCO”Clllatlon ] YWheat reaction to powdery mildew  OPm.ipk-2B Z2B5 Acdod0s-2B &=l
~fuse them (performing any residual filtering as necessary) The local answers are fused into the global answer Wheat reaction to powdery mildew | QPrmipk-2B 2BS Wrmvga50- 26 Z
- Wiheat reaction to powdery mildesw QAPm.ipk-4B Hhod1262 1
/dellvers the answer Wiheat reaction to powdery mildesw QAPm.ipk-4B Hodovia
Wiheat reaction to powdery mildesw QAPmLipk-vD r0OSs shod1av?
\ / \ / Wheat reaction to powderny mildew APmLipk-70 03 K334
Wiheat reaction to powdery mildesw QAPmM.s-1A Apsrl201-1A
YWheat reaction to powdery mildew EPm.sf-14A Hpsrddl-14 |
Wheat reaction to powdery mildesw QP m.sf-18 wnsra93-1eB b

/An example Query \ / \ \ Query Manager

SELECT t.trait name, g.name Local Queries Execution, Fusion and Reconciliation
e ioSomearm, m narker napy ~A local query is sent to the source including the local
' : Ly T class
FROM t t affected b tl t, qtl ; : : :
markerr:zr_:tlezsem_ Y158 TN -Its answer is transformed by applying the mapping 4 I
WHERE t.trait name LIKE '%powdery mildew$' functions related to the local class: in this way, we Global
L 1.:1 B ame ! perform the conversion of the local class instances into Vi rtual
i q:gamg=m. qtg.name the GVV instances. — a | ] T > 7_
Is rewritten by means of unfolding (expanding each atom of B 1o (' conversion Is material ZCCl View
the global query according to its definition in the mapping) feioiany table. k
< T J PRIng ~Temporary tables are fused and reconciliated into the (GW) .
global answer. Y « -
: .. ..‘%. .'..0
I
/Query rewriting process \ Local
# Atomic constraint mapping Schemata
each atomic constraint of a query is rewritten into one that can be

supported by the local class. The atomic constraint mapping is
performed on the basis of mapping functions defined in the Mapping

Table Wrapper W@mer

#Residual Constraints computation

residual constraints are the constraints of the global query that are not :
mapped in all local queries Relational

# Local select-list computation Sources
The select-list of a local query is a set of attributes, including the global

query attributes, the join attributes, the residual constrains attributes,
translated into the correspondent set of local attributes on the basis of
the mapping table.
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