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Our work addresses data modcling for domains where the main The f:acctcd Qucrg E_nginc imPICantS ourfaceted data model and Cntitﬂ algebra. The system utilize a The faceted query engine has been successful on several different levels. In terms of
lexita i din the hi L +h oth , | relati | datab to st n ta-dat Jdd  data £ N flexibility, we were able to transition smoothly between two distinct sites and groups
comp exity 15 concentrated inithe hicrarchy, withiother ProPcrtlcs commercialreiational catabase Lo store schema meta-data ana domain cata in a special format. of specialists. The system has also proved to be a powerful research tool. The ability to

of the domain, such as relationshi ps between entities, bei ng combine and save queries allows for deep investigation of objects and their contexts

. ) , , , over time. In this way one may interrogate a group of objects in terms of their distinct
rclatlvclg 5lmP|c. ¢ Thc Data Entrg and Mamtenancc module allows the transfer of domain data into the 5ource Database. R —_— alsoychartingytheir relitionsiip tZ other]entities (excavated finds

o The Data TransFCr module im Plcments a gencric Procc&ure that translates domain~specilcic data into a ecological remains, contexts, site features, and so on) within the system. The faceted

Ny . . . , , , , . uery engine then has the potential to provide broader contextual information to
e Facctcd CIaSSI{:Ication treats entities or groups of entities as domam~mdepcn&cnt faceted hlerarchg in accordance with the | Domain Descrxptlon. z/hag]hafbeen % e s fhe primaril)’:quantitative side ofarchaeol]:)gical vesearch.
collections of clearly defined, mutua”9 exclusive, and collectively * The resulting hierarchg is stored in the relational Qucr9 [Database.
exhaustive aspects, ProPerties, or characteristics. Such aspects, _ QUERY is the central table of the schema; it stores classes, qucries and operators. e Tupical users of our system are domain experts, but have no
Propertiesj or characteristics are called facets[4]. - HIERARCHY contains (class, parent class) Pairs for all classes in the hierarchy. P J P J

, , , knowledge of 5@ or any other query |anguage.
o Flamencob] and r:acctMaP[Z] implement search over faceted _ ATTRIBUTES stores a list of valid attributes for each class. . Tl’]é graplﬂical veer interface of the f:aceted Querg Enginc
1 es. e The er ine, implemented as a web service, interacts with the er ierarchy. , ,
hlcrarchlcz ] | W 14 | ] el Th bQU J Eng nd : lmP men - : i, nterac 1 ] Qu J rz e ] allows the user to browse the hxerarclﬂg and access detailed
. ) 1. . 3 ent ¢ , ¢ ¢ - " , ,
We go beyond a simple search racility, and develop a data mode e browser-based client accesses the Qucrg Engme over the |nternet to submit queries and receive S SRS KPP PO objects.

and a query language for the formulation of sophisticated clucrics query results. | he user can access text, images, and multimedia information, such as QT\/R

| he usercan locate entities in the dataset bg any of the
over faceted hierarchies.

available facets.
Data Query Query Front-end
Import Database Engine User
— . , , | Columbia Archaeologh
° An | ntltg 5ct is the basic conceptual structure in our data lntts{rface E-‘:@; o i
model. ® | | | Elient,} :U Additional information about Entity ID 00072
Data En tl'y I ‘ _f";; l A\ Query J| | I User Entity Tyvpes @Ph}'aical[ntities
* Classcs are entitg sets that have exPlicit y stored entities in them. and Data S \ T/ System T Internet Interface 0 "
- ) , Mainieianca /It 7| Transfer Description | ° /| (Server) | Cliont) .} i
Entltles may belong to mu thle classes. C asses have attributes P = S| Hyeanas Remaias
p o o P p \_\_—__,—-/ \\—___—__,_'/ i Ej;mi act ID: none
and constraints associated with them. Eacn entity in a class must Source User = Elm.;: w5
. . E]'n'c-ig . 26 g
assign a value to each attribute. Daldiancy I?Ct:erfac;z 0 Ehrigi: e
; ient & .
o A schema defines afinite set of classes organized into a Data and ' | | ; 0 .,,ffﬂfiﬁim i
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attribute entityID, a unique identifier for each entity in the system. and data queries and submitted forms i —
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° We collaborated with archaeologlsts on our team to create a faceted classification of finds from two — —
. , p S oF |»
oy Qucrg is formed bﬂ aPplymg operators to entity sets to form archaeological excavations: Mcmpl‘lis In ]:_ggl:)t[‘dr] and Thu'amcla In South AFrica[ 1].
new entity sets. During a query session, the user can refer to a e T he T hulamela dataset is a collection of iron-age finds, and includes tools, weapons, ceremonial items, per- * Our hierarchies of archaeological finds incorporte sPatial and
PrCViOU5|3 defined entity set as a subexpression. sonal adornments, pottery, faunal remains and meta”urgical Products. tcmPoral relationships among objects, a”owing the user to Place
* WC assume that a Constraint Languagc over attributes of . Our data collection and classification was the first efford made to sgstematica”y record and classi@ this data. objects into context and Perf:orm sophisticated data analgsis.
entity sets 1s given, and may include cc]ualities, inequalities, logical * | he second datasetis a collection of thousands of ancient Eggptian artifacts from a six~9ear~|ong excavation * T he user can save intermediate query results in the form of
COﬂjUﬂCtiOﬂ and GliijﬂCﬁO"L ]ﬂtegritg constraints may be PlaCCd on In Memphis. Finds in this collection range from status objects such as scarabs and Personal adomments, to cntitg sets for use in future queries.
classes. musical instruments and pottery, to a variety of tools, cosmetic vcssels, statues, and architectural elements. e Aggregation Functionaltg is available and enables the user to
° Entitg Algcbra s a !aﬂguagé that defines the basic set of Perf:orm grouping oPerations (ex. retrieve the combined weight of
operators. We allow the following operators on entity sets ey pottery per architectural context).
E and E’, with constraints 0 and 0’ over attributes of E and E’. ' N
- T () Columbia Archaeological Query System - Netscape =18
-0 o (E) returns all entities from E that satting the condition O s e %
[ — ' B physical  Entity ID 30009 =2
5. 0 0 0 [ | @ [ % Metal Implements H L : 2
-E X O’E, returns a” entities e from E for which there is some —— Propeffiame  Otjocy] Contex Lol A% Raw Material !.000 1:_.__.9:@ i"}._'fl_ | Tmpl 6 entty associated gy Types [ Site Clasificatons
> [name] i comtest_identifier,  [level_identifier] [area_identifier] [rew_material] ooo72 || i B Hoes 7 " i
| " E, l'] lﬂ‘ , | {:, e, Drawing u:r-;:t:;lt..] -, S T | E @@ = #I“I -; - Feames —
entity e in B such that (e, &) satisties U i D i siled goem. NG i — AT e 00073 | (€5 @ MBI Arovhenis "1 repiaP
y L, 5 5 y image_lile, model_file, Architectral Element  Architectural Feature iz 1 il g i ™ 3 = I I i e f'_’“_? AT T LT A L T B DTS
- BEUE’ returns all entities that are in either E or E’. SEEE i S e /BN ' | %000'4 [elpd ® @) wire B o ;*"*T’}EW i
- fe e — —— - e Heica “"‘f?* il
- ENFE’ returns all entities that are in both E and E'. N S T AN ._ !00075.!.82@@ 9 e R | documentations 0 P :h “““““ )
ection erepactive ==Y e : - | ) N = I oo For o | Photos
-E — FE’ returns all entities that are in E but notin E’. ™ 6:“8"@@ = IR et ol B photo:
l’] b iOOU" | E B m ‘}[!_-ﬂ Gold Implements | |
- Aggregation on the entityID attribute. REFERENCES :0 oorg:fe;@ N ﬁ_i ]
l [e|pe] @ il [P Unidentitied Metal
00080 | L=4 b A8 H U
| Implements
; . ; ) ; 1. ComPutational Tools for Mode”ing, \/isualization and Analgsing Historic and 5. K. Ross and A. Janevski. Querging faceted databases. 5-00031 L--;@@ G Potters & | 9y
¢ Eﬂtlt9 algﬁbra l"las l'ncar SPaCC com PlCXlt9 and quadrat’C time Archaeological Sites. httP://www.learn.columbia.cdu/nsmc/. In Froceedings of the 2004 SWDDH Workshop, Toronto, (Canada, August 2004 : - l ; { Click here for more informat
I t 2. The FacetMaP Froject. httP://mcacetmaP.com‘ 6. B. \Nynar. [ntroduction to Cataloging and Classhcication. POOS: ! el @ @ O Spindle Whorls o | & s :@@ TR Accovheods
ComP Xl g‘ 3. | he [lamenco Froject. l’attP://bailando.sims.bcrkeley.edu/ﬂamenco.html. | ibraries (nlimited, |nc., 8th edition, 1992. ;00083 'B@@ i) @ * Potsherds H | "y A;m;-hemls me;l:'ilr;];el’;emn_pezamwheﬂds
+.]. 6iddg. The 5urve9 of Memphis Il Kom Rabra: the New Kingdom and iﬁoom --;'E:@@ {0/ 7 Cnidentiied Pottery ﬁ-l @ .
Fost~New Kingdom Objects. The Eggpt Exploration Societg, London, UK, 1999. ! o e
S & =] o [




