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A "TREETEXT" ANO PICTURES MANAGER AS A PERSONAL TOOL 
FOR OBJECT-KNOWLEOGE REPRESENTATION IN CLASSICAL 

ARCHAEOLOGY ANO HISTORY OF ART 

1. DESCRIPTION 

In archaeology and history of art the distinction between object-based 
and method-based knowledge is useful. The first type refers to knowledge 
about the consticution and the qualities of the single real objects of these 
sciences; the second type is the knowledge won by the comparison of such 
objects '· At first glance the latter one may seem to be of more imerest with 
regard to the historical evaluation of archaeological artefacts, with object­
knowledge remaining only a triviai question. 

But a closer examination of the usual objects to be dealt with in archae­
ology and history of art, as for instance Greek or Roman temples, medieval 
churches, or works of figurative arts (such as Greek vases or Greek and Ro­
man statues and reliefs or Roman wall paintings), reveals their characteristi­
cally complex structure. The comparableness of such objects very often is 
limited to the detail level, such as capitals in architecture or iconographic 
details in figurative arts. Repetitions of complex objects which would allow 
one to establish typologies at a high leve( are relatively uncommon. 

lt is apparent that the basic requirement which a useful tool for work­
ing with object-knowledge must fulfill is the capability to handle the textual 
representation of objects which have a high degree of complexity. For the 
tool which I will subsequently be describing it was first necessary to develop 
the description language "TreeTexT" and afterwards a parser and a retrieval 
module both able to manage also piccures of such objects. 

Object descriptions normally proceed from the whole to the parts, 
subparts and so on. The relation between the components and their respec­
tive subcomponents is called the "partitive relation" (NEVELING et al. 1975, 
100 see nr. 41-4 2-4 ). A common method of representing this relationship is 
the tree structure, where the root marks the whole and the different branches 
down to the leaves reflect the organization of the respective part and subpart 

'DJINDJIAN 1993, MOSCATI 1990b, MOSCATI 1994, 0Rt.ANDI 1993 creac and explain 
boch types of knowledge; GuIMIER-SORBETS 1990 is more orienced co che objecc-based or 
"documenrary" approach and GuERMANDI et al. 1994 and MoDRZEWSKA et al. 1993 and 
MOSCATI 199Ua to the comparative ap~roach using quancicarive mechods. A chird approach 
proposed by GARDIN et al. 1987 and LAGRANGE et al. 1994 che "infercncial" one, works 
wicfl mechods used in arcificial inrclligcnce known as "ruÌes" and should allow object­
based as well as mechod-based applicanons. For ali approaches refer to che basic work of 
MOSCATI 1987 and for an inregrated model using che relatively new "objccr-orienred" 
approach refer CO MISSIKOFF 1995. 

703 



M. Eisner 

dependencies (e.g. GutMIER-SORBETS 1978, 130 and more detailed GutMJER­
SoRBETS 1990, 143-182) (Fig. 1). 

A formulated "TreeTexT" like in one of my databases about Greek ar­
chitecture (Fig. 2) normally consists of different descriptions or "documents" 
about complex objects. The tree-structured organization of a single docu­
ment is represented by "contextors" of one or more lines, which are the main 
division marks inside a document, separating the text into sections belonging 
to the single parts of an object. Contextors may be understood as a simple 
punctuation. The sections of text between contextors contain assertions about 
the corresponding parts (or contexts) of the described object. Normally such 
an assertion consists of one or more keywords marked by an asterisk and 
called "descriptors". Words without an asterisk are limited to the role of 
commentaries. Descriptors may belong to the textual rype used for names 
and denominations orto a numeric rype allowing the representation of named 
integer or real values or ranges. 

Textual descriptions of objects can be more or less explicit. The de­
scription of an ancient tempie may be superficial and generic or deep and 
detailed. For scientific purposes the latter case is undoubtedly preferable. 
However many of the real objects of classica( archaeology are more or less 
fragmentary which means that often only a very limited description is possi­
ble. The fundamental idea of "peripteros" and its different appearances as 
pentasryloi to enneastyloi having 10 to 17 columns in depth (Fig. 3) are con­
nected by the "generic relation" (NEvEUNG et al. 1975, 99 see nr. 41-41-4); 
this relationship 2 can be represented with a tree structure going from abstract 
to concrete (for instance GU!MIER-SORBETS 1978, 68). The same relation exists 
between "octasrylos" (and "octasrylos: 17", a mere thesaurus-pointer which 
is allowed to be used only in retrieval mode but not in a description) and 
"octasrylos: 17: peript" for the peripteroi and "octastylos: 17: psdipt" for 
the pseudo-dipteroi. Another similar case is given by the goddess "Athena" 
and her different regional personifications like "Athena: Alea", "Athena: 
Aphaia", "Athena: Parthenos" or "Athena: Polias" (the last one with her 
subpersonification ''Athena: Polias: Nikephoros"). 

Establishing such generic links is the main function of a "thesaurus" 
and the first document of a "TreeTexT" should be used for this purpose; a 
further usage of che thesaurus is to provide terminologica! contro] of the 

2 The recent approach to documenrary data by M1ss1KOFI' 1995 relies mostly on the 
use of rhe generic relation. According to a paradigm mtroduced in the eighties by software 
developers, rhis approach is called "object-oriented" and is based upon hierarchically 
orderea "classes" ranging from an abstract (or generic) root to increasingly concrete 
subclasses (M1ss1KOFF 1995 236-239 demonstrates this stepwise procedure applied to 
differenr fibula types). A dass conrains nor onl,r a data structure describing tbe single 
ob\·ects or "instances" bue also SP.ecific "methods or programs for handling tfiem. (In tbe 
fie d of archaeology that coula be for example merhods for specific retrieval or for 
statistica! evaluation). Methods developed fora given abstract objecr leve! are "inheritable" 
or to be applied a lso to a more concrete level, but nor vice versa. 
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Fia. I; A peripteros whh its p;111s and subparts 

Fig. 1 - A peripteros with its parts and subparts. 

thesaurus -------.i 
(•first document in text) ' $THS+ 

$THS-documents -------~ _________________________________ •• ______ • -----...... ..._~ ........ .. ... -- ---- ... ---.......... --...... --- --- ..... -- ... --...... -- - .. 
. ---(textual) ·--:+j•Athensl •temple of •Hephaistos , ' 

descnptors__ . , •oriented-to:E. •order:doric, 
(numertc) - -:.! *date~-449 .. -444 l *hexastylos: 13; 

*Dinsmoor1950 chron . list after p.340 
{date); 

: *Grubenl980 p.208, fig.170 (rec.plan) 
_.--:~•peristasis 

__ _...- • .... •pteron 
contextors____ : - •naos, •amphi-in-antis 

- - -;-g *pronaos, • distylos-in-antis 
-- *hypostyle •cella , *hctype:7-4-7 
-- •opisthodomos, *distylos-in-antis 

··- · -------··-·-···-- ·· -----····· ·- --···--J 

Fig. 2 - "TreeText" with a peripteros description. 
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lhesaurus begin mark - - - ... I $THS+ l 

aeneric relations 

/ 
/ 

/ 

/ 
/ 

/ 
/ 

1.Regions and placee ... 

3.Divinities: 

: - ; Ath~,;,; ·e ....... •...... -....... -.... . .. - . - ...... : 

ti. 
/, 

*Athena:Alea 
*Athena :Aphaia 
*Athena:Parthenos 
*Athena:Polias { 

*Athena:Polias:Nikephoros 
) 

/ ···· · · · ·---·-· ··· ···-- - - -- --·· -··· ·· · · --···· ·· · ·- · 

7.Typological classifications : 

: · ;.;.;;.;s-tyÌÒ~ ·i · · · · · · · · · · · · · · · · · · · · · ... · · · · ..... . . . 

------.: Aoctastylos:l7 { <--use only in retrieval inode ! , 
•octastylos:l7:peript 

\ 
\ 

\ 
\ 
\ 

\ 
\ 

\ 
\ 

•octastylos : l7:psdipt 

: .. -- . - .. -... -- ... t . -......... -.... . .. -- ... - . - .. - . 
: . ;~;iit~~;,;. (. ~.:.: ~~~- ~;,_iy "ù" ~-~~;~·.;;.~i~~ --.. -. ·: 

\ 

' obj . description is impossible ! ! ! ; 
•enneastylos : 18 (with :n columns in depth,etc . ) 
*hexastylos:lO 

\ ' 
\' 

' 
*hexastylos:ll 
*hexastylos:l2 
*hexastylos:l3 
*hexastylos:14 
*hexastylos:lS 
*hexastylos:16 
*hexastylos:17 
•octastylos:l7:peript 
•pentastylos : lS 

' J ..... -- .. . .. .. ....................................... . .. .. ................................... 1 

lhesaurusend mane ---..ISTHS- I 

Fig. 3 - Description of generic relations in a "TreeText" thesaurus. 

descriptors in the following documents. The first document must be delim­
ited by special thesaurus marks and cannot contain contexrors. Generic rela­
tions are expressed by enclosing the logical subordinate descriptor set in braces. 
Nested relations are possible. 

Experiments with students (at rhe Universities of Frankfurt/M.,Graz 
(Austria) and Hamburg in the years between 1986 and 1990) as users of an 
earlier version of the "TreeTexT" data managers (the ''ARBOR" managers, 
see EtSNER 1989, EtSNER 1990) showed that a mere textual description and 
documentation of archaeological objects is nor satisfactory; there always re-
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/ 
/ 

$THS+ 

$THS-

*Athens, *temple of *Hephaistos, 
*oriented- to:E, •order:doric, 
*date=-449 .. -444, *hexastylos:lJ; 
*Dìnsmoor1950 chron.list after p.340 
*Gruben19BO p.208,fig.170 (rec.plan) 
=>Ne .Nr. -1 , =>Neg.Nr.800503-1 
- *peristasis, =>Neg.Nr.800503-18 

// - *pteron 
/ - *naos, •amphi-in-antis 

// -- •pronaos, *distylos-in-antis, 
picturepointers -------...j=>Neg.Nr.800503-19 I 

--- -- *hypostyle •cella, *hctype:7-4-7 
--- -- *opisthodomos, *distylos-in-antis 

-•I =>Neg.Nr. 800503-201 

Fig. 4 - Picture pointers in a "TreeText" description. 

(date) 

mains a need for references to illustrations or pictures like usual in scientific 
literature. So a new type of flag has been introduced in the description lan­
guage, the "picture pointer" which appears as an arrow (Fig. 4 ). Every con­
text can contain as many of these pointers as necessary and wanted for illus­
tration of the respective documem part. But the relation established between 
the text and the picture set is only a logica! one and not of layout type l , 

A syntactically correct "TreeTexT" description file passes through a 
parser which generates a represemation of the data in a form which allows a 
human user to search for textual and pictorial information about real objects. 
Retrieval is clearly text-based, i.e. upon descriptors which can be combined 
in very different ways reflecting the hierarchical organization of the searched 
objects and of the thesaurus entries. The retrieval results (including pictures 
if present) may be viewed using the included browsing facilities. 

2. AIMS 

Due to the capability of a "TreeTexT" retrieval manager to establish 
links via descriptors between differently structured complex objects, this tool 
may be used for a variety of purposes such as the production of persona( 
scientific notebooks containing data about scientific literature and discussion 
themes, or the production of illustrated terminology databases for students; 

3 Contra!Y to most mixed applications as for instance BENEll.I 1992, GUDIVADA et 
al. 1994, the TreeTexT software package does nor support multimedial documents 
composeél of a mixture of texcual and piccorial informauon but only texcual documents 
and subdocumencs wich a variable number of pointers to the appropiate pictorial documents. 
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rreeTexT by Eisner: Rtrv .Vrsn.X . 1 . 6 (95-09-20); 95-09-26 11:02 :26 

rhe Actual Query Status Is: 
(0) {THS-} 
naos 
Hits In 29 Documents 
(l J (THS-) [Searching In Sub-Contexts) 
staircase=2 
Hits In 6 Documents 
(2) {THS-J (Searching In Primary Context] 
prostylos 
Hit(s) In l Document 

•Paestum, *temple of *Athena ("Demeter• ) , *oriented-to: E, *order:doric , 
•date=-515 • . -505, *hexastylos:l3 
•oinsmoorl950 chron . list after p . 340 (date); 
•Gruben1980 p . 251,fig . 200 (rec .plan) 
- *crepidoma : 2 
- •peristasis 
- *pteron 
- *.tlAS2a, *prostvlos 
-- *pronaos, ••prostylos-cum-antis•, *tetrastylos:2 
--- *anta, *pseudo-column 

*cella 
-- *staircase- 2 

Fig. 5 - Resulr obtained afrer a primary query for the rerm "naos", for "staircase = 2" in sub­
comexrs and for "prostylos" in the primary comexr. 

TreeTexT by Eisner: Rtrv.Vrsn .X. 1 . 6 [95-09-20) ; 95-09-26 12 : 58 : 06 

The Actual Query Status Is: 
(O) (THS-) 

? cella 
Hits In 26 Documents 
(1 ) {THS-} (Searching In Adjacent Contexts) 

? cella 
Hit(s) In 1 Document 

*Corinth, *teirçle of *Apollo, •oriented-to : E, *order :doric , *date=-545 . . -535, 
*hexastylos : lS 
*Dinsrnoor1950 chron . list after p . 340 (date); 
*Grubenl9SO p.100,fig . 95 (rec.plan) 
- *crepidorna:3 
- *peristasis 
- *pteron 
- *naos, *amphi-in-antis 

*pronaos, *distylos-in-antis 
*hypostyle ·~ l , *hctype :4-0-4 
*hypostyle ·~ 2 (accessible frorn opisthodornos !) , *hctype :2-0-2 
*opisthodornos, *distylos-in-antis 

Fig. 6 - Result obrained afrer a primary querY. forche rerm "cella" and for "cella" in adjacenc 
contexts (i.e. for objecrs with more chan one cella). 



Object-knowledge representation in classica/ archaeology 

alternatively it could be used as a management tool for maintainig photo­
graphical archives. 

The production of a CD-ROM base system with an initial database 
which may subsequently modified and enlarged according to persona! re­
quirements is a conceivable practical application. 

3. RESULTS 

The actual implementation of the "TreeTexT" parsing and retrieval 
modules is based upon earlier versions of ARBOR which was originally de­
veloped under DOS with Modula-2. For easier portability and interfacing with 
existing software, for example image-processing or database modules, in this 
implementation C and C+ + are used as programming languages and Solaris 
and Linux as operaring systems on Sun Workstations and IBM-compatible PCs. 

TreeTexT by Eisner: Rtrv.Vrsn.X.1.6 (95-09-20); 95-09-26 12:45:37 

The Actual Query Status Is: 
(0) {THS+} 

? na.os 
Hits In 30 Documents (Including Thesaurus) 
(1) {THS+} [Searching In Primary Context] 

? in-antis 
Hits In 25 Documents (Including Thesaurus) 
(2) {THS+} [Searching In Root Context] 

? date=-550 .. -450 
Hits In 11 Documents 
(3) {THS+} [Searching In Next Sub-Contexts) 

? tetrastylos 
Hit(s) In 1 Document 

• selinus, great sanctuary, •temple 'G' of *Apollo, *oriented-to:E, *order:doric, 
•date=-520 -450, *pseudo-dipteros, *octastylos:l7 
*Dinsmoorl950 p.99 (Apollo), chron.list after p.340 (date); 
*Mertensl984 P.164,fig.78 (rec.plan) 
- *crepidoma:2 
- *peristasis 
- *pteron 
- *DAQa., *prgs tylos-et-in-antis 
-- •pronaos, ••pros tylos-cum-antis•, *tetrastylos·2 
--- •anta, *pilaster 
- - "*hypostyle" *pseudo-cella, •sekos, *hctype:l0-0-10 
--- •adyton 
-- *opisthodomos, *distylos-in-antis 

Fig. 7 - Result obtained after a primary query for the term "naos", for "in-antis" in the 
primary context, for "date=550 .. -450" in the root context and for "tetras.Ytlos" in 
the next sub-contexts relative to che primary one. Due to che use of the flag "{THS+ }" 
the <JUery term "in-antis" led co tbe additional descriptor "prostylos-et-in-antis" 
and tetrastylos" to "tetrascylos:2". 
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At the moment of writing, the GUI of the retrieval module, which is 
based on OSF/Motif, is provisionally working but not completely finished. A 
simple picture server stili needs to be found or developed and different addi­
tional possibilities of browsing through pictures remain to be evaluated and 
tested. A database with some thousands of documents referring to my per­
sonal photographic archi ve (Greek and Roman objects in che Classica! World) 
and with bibliographical data serve as experimental materiai. 

In order to get a first impression of how the "TreeTexT" retrieval man­
ager works please refer to the attached printed output which is produced as a 
result of some queries to the mentioned database about Greek architecture 
(Fig. 5 to 7). These illustrations provide examples of the use of various op­
erators (e.g. the operator for searching in adjacent contexts, subcontexts or 
in the root context) whìch allow the stepwise refinement of the results when 
searching in hierarchically organized "TreeTexT" documents. The flags 
"{THS +}" and "{THS-}" indicate whether or not the special thesaurus func­
tions were working during the single retrieval step. Output in picture form 
has not been included due to layout considerations. 
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ABSTRACT 

"TreeTexT" is a formai language develo ped for describing the real objects (or 
monuments) of classica! a rchaeology and hiscory of are. le works with the " partitive" 
relation (i.e. be tween the whole, its parts and subparts) in o rder to permit che hand ling of 
complex objecrs such as Greek or Roman remples. A "thesaurus" allows to establish 
te rminologies based upo n the "generi c" rela tio n (i.e. between more o r less explicit 
descriprors). A software package manages noc o nly a specific textual retrieval at every 
described detail leve\ o f complex o bjects but also possibly re lated picto ria l informatio n. 
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