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ABSTRACT

In this paper it is shown how structural and cognitive
versioning issues can be efficiently managed in a
Petri nets based hypertextual model, The advantages
of this formalism [23] are enhanced by a modular
and structured modeling; modularity allows to focus
the atiention only on some modules, while giving the
abstraction of the others. Each module owns
metaknowledge that is useful in defining new layers
and contexis,

The central point of the data model is the formulation
and resolution of three recurrence equations, effective
in describing both the versioning and the derivation
history; these equations permit to express in precise
terms both the structural evolution (changes operated
on specific nodes of the net) and the behavioral one
{changes concemning browsing).

KEYWORDS: Version conmol, data model,
derivation history, hypertext, Petri nets.

1 INTRODUCTION

Absaction mechanisms in  an  hypertextual
envifonment first have been investigated by Garg (9]
and their properties are described in several papers,
most of them cooceming information retrieval
lechnigues [1]. Abstraction mechanisms characterize
the dynamic point of view of an hypertext and its
most relevant features; one can recognize two types
of dynamicity: the first having behavioral nature and
thus linked to browsing and search (queries, dynamic
linking, filtering, and so on), and the other of
structural type, relatcd w the opportunity that the
user plays the role of author intervening personally
on the system,

This paper is mainly concerned with this second type
of dynamicity, and structural and cognitive issues
related to the abstraction mechanism of versioning
are scrutinized.,

The versioning is considered as one of the most
relevant issues in modeling and building of
hypertextual systems, and its importance has been

emphasized by Halasz [15, 16] as regards its
reladonships with software enginesnng [12] and -

esign of databases [17]. Versioning is introduced o
preserve former  states and  save them  from

destruction; former states may be saved for later
reuse of material, but also to preserve the historical
perspecive of work done [13]). In particular, in
disributed [5, 11] and collaborative: hypertext
systems, version control mechanisms are no longer
an optonal and become absolutely necessary to
mamtain the consistency of the database [18] and
provide effective solutions to multiuser concurrency
control [27].

Of course, version support will only be accepted by
the users if the effort spent on version management is
out-weighed by the benefits. Conklin [4] emphasizes
that, when changes are carried out, assigning names
o the new nodes or labeling links requires too
additional effort 10 the user. In order to maximize
benefits, the versioning must be carried ot
automatically, according to a session-based schema,
instead of the user-decided approach that is required
tw let the user free to adopt the choices he prefers [13,
14, 18]. Of course, if session-based versioning is
adopted, the user, who can focus his attention on his
normal activity while changes take place, must know
the versioning strategies used by the system in order
toy collect the information he needs,

Only few hypertextual systems provide versioning of
the stucture [2, 12, 13, 14, 20, 26] and a little more
allow nede versioning. For example, Trellis [23] does
not permit modifying nodes or links and only
versioning of node i3 allowed, managed by means of
a logical function that associates structure and
contents; the map defined by this function can
remain unmedified for the common parts of the
versions and be different as regards the modified
contents, Thus Trellis does not have a specific
structure to stote the versions, and it is supposed that
the latter do not modify the structuring net. However,
Petri nets offer powerful tools for the analysis and
representation and permit their description in precise
terms. This paper aims at showing how Petri nets can
be used in dynamic terms so that one can
antomatically reconstruct, by means of layers, any
intermediate state of the net, Section 2 outlines some
of the basic concepts concerning Petri nets such as
the incidence matrix. Section 3 illustrates the data
maodel, showing how the characteristics of modularity
allow to manage every operation conceming the
hypertext as an operation on a single module, and in



oUl 1R [EILA ST 3 209ym 1OU 103d B ST 3] Bursmolg
BJIIST SY1 SMO|[B TEYl AMIMNOS B ST SSMIP0] Y
‘Fuuy o £37qe 1d23 e fqp e 0F susyo Sunelsusd
30 2iqeden 51 S5a0I0) Y2e2 JBYN [BIUD ST 11 "BADORTS
o0 Jsmoiq 9 IBIN IIpIC U] CMOU-MOUY 8IS0
1y s1uesaudal e susmm Jo 1aqunu poxny B A[SIUEd
‘pred 51,7101, ® 1 pRIBATIOR 3G Wed el (L0ys 207 'qp)
28pLig-so.p pofTed aumonns ojduns e jo sueaw Aq
Sepd $99E1 SUUN 9] US0ANISN UOTIBULIOI JO sOf] Sy
"UDOBULION]

Butaresas pue Butonpond jo wqedes xoq womg
B 5B pJIpIsu0D o4 wes 1 Apusnbesuod pue paumaep
WE SQUEPUEIS GEIMS 1un yoes 10) lpuspuadepm
pezieve o we> ey C‘[[7] Anus  sopozren
¥ o7 ‘uonEwoful Jo e3and SnOWwQUONE SO[EWS
9 Mum SATNUB0D O FB POMIA 9 UBD goMgm
‘UOTIRULIDIUT JO 395 PAIIINNS S1ul] @ §1 pul ssadpsaf
pouLaIp 81 JeU wmag [ews ® ‘snpow opfurs syp
"[8] seoEpIaUT pauap-[Ia& YENORD STEITUOUINLOD
soMpow pue samiapoe Bussoocud s1 o jo syrENep
B U 5IPTY WRISAS SUI Ul J[NPOW YT JIIYM
‘sanpow Juspuadapur Jo 135 B Jo pesadw sq pmoys
wAsds v e sorels Aqearseq pue ‘padsooe Ajepim
51 oa mo uaaup sey ey 2jdound ulmsop o]
[1td *17] $19u 1mag jo

STE|MNS SB PoUIISIP 2 UBD JaNE] ayy aouts *sydesd
P:2np uel) peroudd Qrow ore ‘47 ‘gr] w umoys
§1 5T 'UDIgm S1eU @sayg jo somuadond Terotampag o
IUNCT> Ul UaaE] FBY 221043 1Y) SI9U 1034 UO paseq
‘Tepow eiep Emxauxdiy Sy snensn[T VORI SIYL

TAAOW ¥1VI dHL £

=1
(T} VO =Pl
P

UrElqo am ‘watyl Smunms
pue p =z °f = ¥ 30 (1) uonenbs 2eIs o Buniy
“Pr e In ‘I gouonbes Suum e ySnonp Oy woy
JlqeyoEA2 57 PRy Supirew womeunsap € 1y asoddng

(1) " =Y R S O e T

72U e ¢ 10) uonenba a1 Butmopog s stum
UE> as 't ponisuen Buuly jo 1nsal o sE Suppew
dp Jo afueys Sy sMOUp Y XLOEW  S3UIDIOUT
1 Jo mal yi-1 oy ssmeeaq Buuy yr-y o 1e sam
! uonisuen jeyy Buneorpui uomisod -1 AP T [ B
‘AU QIIZUOU 2UO DUE S 7-¥ JO JOI9A ULM[OD U
ue 51 I 401324 poanue? 10 Buung wi-y syl -sausnbos
Buny owos wt Fuuy -y o soge AETEIpewWN
{ aoeid oy wr sueym o soqunu 9 sAOUIP
W o Anus y-f oyl II00A uwmjod fu¢ uE SE
5y Buppew B UM 9m ‘suonenbs xinew Bunim ug

nonenbs Nelg g

Iz
LG YU Lpoq aqrmuuaa e pue _[r Loumy
T’ e 3o e Jatpie ey sr:q suo ‘sdogj
=J1es apniou luu S0P 13U 21 1B SWNSSE am By

w7 =l (s e
I W Bup{rew e e pajgeua ST § UOTIISURI],

90 Fang ! uonmsuen uays [ eoepd ur ‘Ljaansadsm

‘pafueyo pue. ’p:pp?. Famun; SUNO) JO Joquunu
oy jussasdar 1o pue ‘o - fTp e oas o Aseo §1 1]

"+ goerd indu sn Lum;l UOTISUED 0 aIe 21 Jo PEiam

ol SI (1m = iy pue { 2oejd indino s 037 vomsuRD

woy e i 3o nBam ap SI (Mt = +-{-!E 1 e=li )
fp_lg=

Aq uaard s1 Lnua reard) 511 pue s1af;u 30 xioew

- uigu uw st ffol=y YLOEW 2ouapiom o 'semepd w

PUE SUOTIISURD & Witv (py "N} 120 102 PayIBLl B 104

"[[2% SIFED IS0W S)I0S
1 ST pUE [eonATeuE el aanduossp aiow o0 B S
‘uorrenba @ms o s Buoe ‘pesn 1 fased orpoeds
oyt uf ‘ucmenbe @Els eyl Fuwos Jo Anpgrssod
i Junueouos sweigoad Fuiowp st osuo uaym [61]
BUSSE[D PAIOLOSaT 307 ATUO Posn ) UED JEWD 518U Lo
30 sSATEUR 1 30 JOON B ST XLOEW Q0uSpiowWm 8yl

XLORY 22U3p1IA] T

"5,1 arE s1yF1am

5e B Jo [[B Jl dwwipio 3G 01 PIES I 10U Wog
*d gou[d U1 sUayOY Jo IquEnu

a1 s1 'fd)py Aq parousp ‘g g0 wesuodwon yr-d Sy
‘saoEld JO Isquunu (107 QU ST W JT 'IOI09A-M UR ST
"Buppwu ot o s { 77 0} < d W
‘uoraung piram g s { o Y -Tm

'sa0m Joras e s (1) 1 (L) S ]

‘suoyupd Joyas auuy e s {4 h) =1
‘saoopd jo yes sy v 1 {Ud e T T} =g

YA <IN CMCT L e = (N erdm-g e s reu
Lnag payrew v yderd sinrediq ‘paiydram ‘paioenp e
1 190 1ag w Jjo N ydesd Sutdpapun sy gy tEumrew
[ENTUT 811 PI[[ED NEIS [ROIUL ue v Iagedo)
‘yderd padanp jo pury mEmonred ® St j9u wmad ¥
TONIOL T 32N L2 1°T

(1Z *61] ut yidap ur pessnosip ame sa1doy
ssay1 -uonenbo JEIS PUB XLOEW S3USPIIUT ‘519U 13
Junerzoucs sidsouod oseq o Sjussand uOToS snyL

NOILYNOd ALVLS ANV
XTHLVIW HINIAIONI ‘SLAN THLAd T

PIRnST AQJeUq am swopgoad
uado 2wos pue ssud a0 yna paredwos are raded
ST Jo SIMsA Sy ‘Afpeul] ‘pessnasp st oodurexs
s|qenns v Cpaiednseaur s ‘suomenbe  owanmaar
o1 ‘Bultomsios 19u Jo suum w Jumomsiea opou
o Jo uoneradiyur o ‘memonmd up CpermEnsia
90 UED JISMON] B mOY WMmOUS 81 31 PUR PoSSNOSIp
QB SIMNSST QR BUIUOISIZA IPOU O] PI0ASp SI ¢
LoD IXANU0D PUe IDAE] JO SUOTITUTSD 911 sepn[out
UOmIRs SULL POAJOS PUY PIIB[MULID] 2FE Suruolsisa
g A paafoawn suomenba pouanmoar Iyl ‘ISACAION
‘uonenbs o1EIs oY) JO puR XIHBW SOUSPLOUT AP
JJ FUOREUEA IO SULY T pafeusw of wed suoneixdo
SN MOY UMOUS ST 31 URIp ‘paquIsIp B N0
POLUED 2] uRd 1Bl suoperiado Amjuourary 11 “15I)
daded 2p jo 2300 9y sjussandas uomoes Ixsu Syl

~1amod aarssardys fmy
N1 ANeSd¥s UBD SI0LTBI AUIPIOUT S ABM YONS



























