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“ AvaAuon kat Onttikomnoinon lepapxikwv Mpagpwv”

NepiAnyn

e auTO TO £pyo efepeuvnoape aAyopibuoucg awxung ywa didomacn ypddwv oe
HovVOoTtATLa Kal KavaAta. Ot adyoplbuol pag eival ypap kol j oxedov ypappLkot, kot
TO amoteA€éopaTa Toug eival oAU kovtad oto BéATioTto. EmumpooBeta, avantulape Eva
mAaiolo omTkomoinong Lepapxlkwy ypadnudatwy mou Baciletal otnv dtdomnaon o€
HOVOTIATIO Kol KavAAla Kot pog BonBdel va amokaAUPoUUE KPIOLUEG TITUXEG TWV
LEPAPXLWV EVOC Ypadou.

AkplBéotepa, Ba deifoupe mwg va dnuloupyncoupe pLa umtoBEATiotn Sldomaon o€
KaVAALla evo¢ AKUKAOU KateuBuvopevou ypadipatog o€ oxeS0V ypauuLko xpovo. O
apLOPOC TwV KavaAlwy Tou dnuoupyel o alyoplbuog pag, ta omnola dev potpalovral
KOWvoUG KOMUPBouC, eival MOAU Kovtd oto eAdxLoto. H Xpoviky TTOAUTTAOKOTNTA TOU
oAyopiBuou pag sival O(|E|+c*l), omou ¢ sival o apBudg Twv kavalwv kot | o
aplOpog TNG peyalutepnc Stadpopung tou ypadou. Oa Swooupe avaAuTiki €nynon
ota emopeva kedpalata. Autr n BepeAlwdng Evvola XL eva eupl PpACHA EPOPLOYWV.
Oa eTUKEVIPWOOUUE Ot UEPLKEG aTO QAUTEC. Oa TEPLYPAPOUUE EKTEVWE TIWE va
AUooupe tO TPOPANMA TNG METOPATIKAG KAELOTOTNTAG KOL TIWG VA QTTOVTOUE
EpWTAMATA 0 0TaBEPO XPOVO SnULoUPYWVTAG €va YyVwoTo oxnua amno deikteg. H


https://zoom.us/j/98985564837

HEBodog pag xpetaletal O(kc* |Ered|) xpovo kat O(kc* |V]) xwpo. O 6pog ke gival to
pEyeBoc pLag umoPéAtiotng Sldomaong kavaAlwy, o 6pog Ered ival to cuvoAo Twv
UN-HETORATIKWY OKUWY TOU ypadou, kat 0 0pog |V| unmodnAwvel tov aplBuo twv
KOUPBwv. EmumAéov Ba deifoupe nwe to |Ered| dpaletay, |Ered|<width*|V], kot Ba
neplypAPoOUE TWG MMOPOUME va PBpoupe éva umooUvolo Tou Etr (oUvolo
HETABATIKWY OKUWV) Xwpl¢ va umoAoyiooupe tn petafatikr KAswototnta. Ot
pneBodoloyieg pog ouvodevovtal amd E€KTEVAG MEPAUOTA. Ta TEPAUOTO HOGC
Selyvouv OtL oL adyopiBpol pag Sev eivat anmAwg arnodotikol otn Bswpia. Ztn mpaén n
amnodoon eival akoUa IO PEYAAN.

Akoun, €xoupe avamtuéel to Path-based-Framework (PBF). To PBF eival éva
MPOodaTo MAALCLO OTTLKOTIOINCNG LEPAPXIKWY YPOPNUATWYV TTOU HOoLAlel aAAA mtiong
SlapEpel amo to KAaoko mAaiolo tecodpwyv dpacewv Tou Sugiyama. To PBF Baoiletal
otn Wéa tng dldomaong Tou ypadou oe KavaAlla Kol povonatia. Enektelvape avtn
v éa. Zwypadiloupe OAeC TIC aKUEG, €DAPUOLOUMPE ETUKAAUYN AKUWY,
eAayLotomoloUpe To UPOG, KAl LELWVOULE TO TTAATOG TOU Ypadruatog epapuoloviag
TEXVIKEC OLOLEG UE QUTEG TOU XPOVO-TIPOYPOUMATIONOU €pyaciwy. Q¢ €k ToUTou,
TapouoLlAloUE €VOl YEVIKO HOVTEAO OMTIKOTOINONG LEPAPXLKWY YypapnUATWV.
Tp€ape pla €peuva XprHotn TIPOKEILEVOU VO UETPHOOUME TNV EUXPNOTIOL KAl TNV
oVayVWOoLLOTNTA Tou. Balape epwtnoeLg o€ ypAadoug mou omTikomnonkav anod to
61kd pag mAaiolo, Kal ouykplvoape TNV emidoon Twv XPNOTWV CE OXECN ME TNV
orttikomoinon tn¢ BLBALoBrkng OGDF mou xpnotuorolel To mAaiolo tou Sygiyama. Ta
arnoteAéopata pag davépwoav Eva EekabBapo mAeovékTnua tou PBF oe oxéon pe to
OGDF o€ autd ta epwTrpaTa.

Key words: AAyopBuol, alyoplBuol ypadwyv, anoddoon, tepapyies ypadwv, dStaomaon
ypddou oe kavaAla, didomacn ypadou O HOVOTIATIA, CUVEVWON HOVOTIATLWY,
HETAPATIK KAELOTOTNTA, OUMTILECUEVN METAPATIK KAELOTOTNTA, METAPATIKA
adaipeon, Olaxelplon epwinudAtTwy, OXNUA O&IKTWY, LEPAPXIKA ypadruoTa,
TIELPOLATLKNA epyacia, AKukAoL ypadol, Soueg SeSopévwv.
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“Analysis and Visualization of Hierarchical Graphs”

Abstract

In this work, we explore cutting-edge path and channel decomposition algorithms
and applications. Our algorithms are linear or almost linear, and our results are very
close to the optimum. Additionally, we developed a general-purpose hierarchical
graph drawing framework based on path/channel decomposition that helped us
reveal critical aspects of graph hierarchies.

More precisely, we will show how to create a sub-optimal channel decomposition of
a DAG (directed acyclic graph) in almost linear time. The number of vertex-disjoint
channels our algorithm creates is very close to the minimum. The time complexity of
our algorithm is O(|E|+ c *l), where c is the number of path concatenations and | is
the longest path of the graph. We will give a detailed explanation in the following
sections. This fundamental concept has a wide area of applications. We will focus on
a few of them. We will extensively describe how to solve the transitive closure of
graphs and answer queries in constant time by creating a known indexing scheme. Our
method needs O(kc *|Ered|) time and O(kc *|V |) space. The factor kc is a sub-optimal
number of channels, Ered is the set of non-transitive edges, and |V | is the number of
nodes. Moreover, we show that |Ered| is bounded, |Ered| <= width x|V |, and we
illustrate how to find a subset of Etr (the set of transitive edges) without calculating
transitive closure. We accompany our approach and algorithms with extensive
experimental work. Our experiments reveal that our methods are not merely
theoretically efficient since the performance is even better in practice.

Furthermore, we developed the Path-Based Framework (PBF). PBF is a recent graph
drawing framework that resembles but also differs from the classical Sugiyama
technique. PBF is based on the concepts of path and channel decomposition. We
extended that idea. We draw all edges, apply edge bundling, minimize the height using
a compaction technique, and reduce the width by applying algorithms similar to task
scheduling. As a result, we present a generic framework suitable for hierarchical graph
drawings. We conducted a user study to evaluate the performance and investigate its
usability and readability. We put tasks on graph drawings calculated by our
framework, and we compare the users’ performance against the graph drawing results
as computed by OGDF, which follows the Sugiyama technique. Our findings reveal a
clear advantage in using the generic PBF over OGDF based on a set of tasks.

Key words: Algorithms, graph algorithms, performance, graph hierarchies, channel
decomposition, path decomposition, path concatenation, transitive closure,
compressed transitive closure, transitive reduction, query processing, indexing
schemes, hierarchical graph drawings, experimental Study, DAG, data structures.
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