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NEPINAHWH

Ze aut) TNV €pyooia, UEAETAUE TOAUTOXPOVA TIPOOTEAAGCIUEG UAOTIOLNOELG
Suadikwv 6évépwv avalntnong mou umootnpilouv EMEPWTNOEL; EUPOUC TLUWV.
JUYKEKPIUEVA,  Ttapouolaloupe  tov  BPNB-BST, Ttov  mpwto  aAyoplBuo
TIOU TIAPEXEL EMEPWTINOELS €UPoUC THWV efaocdalilovtag tnv wxupn OLOTNTA
npoodou EAeuBepia Avapovng (wait-freedom) kat €xel cuykpiown amodoon Ue ekeivn
AWV oAyopiBuwV ayunc, oL omoiol OUWG MOPEXOUV ACOEVECTEPEC EYYUNOELG TTPOOSOU.
JUYKEKPLUEVA, TIPONYOULEVEG UAOTIOLOELS EYYUWVTAL HOVO TNV Lolotnta EAsubBepia
KAelbwpatwyv (f kot akopn 1o acBevelc 161OTNTEG MPOOSOU) KATA TNV OIAvVTNoNn
EMEPWTNOEWV EVPOUC TLUWV.



AvtiBeta, o BPNB-BST eyyudtal tnv Loxupotepn WbLotnta npooddou EAeuBepia Avapovigc.
H Sudkplon HeETAty Twv LOLOTATWVYV aUTwV €lval onuavtiky oe meplBailovia mou
unootnpilouv xpovoBopeg AELTOUPYIEG, OTIWG OL EMEPWTNHOELS EVPOUG TLUWYV, KABWE XwpPLg
LOXUPEG EYYUNOELG TPOOSOU, 0 TEPUATIONOG TETOLWV AELTOUPYLWV UTtopel va kaBuaotepetl
e’ AMELPOV.

O BPNB-BST eival oelplomololog, xpnolpomnolel eVIoAéEC compare-and-swap Tou
TLAPEXOVTOL OO TO UALKO KalL €lval ovOEKTIKOG O OmoLodnTote aplOuo amod anotuyieg.
ErmumAéov, otov BPNB-BST: (1) ol Asltoupyieg evnuépwong ekteAouvtol aveédptnta,
oAnAerudpwvtag HETay TOug pOvo av mpoofouv tnv bl yewtovid tou Sévdpou,
(2) o unxaviopog BonBelag mou xpnolpomnoleitat and Tov alyoplbpo yla va dtaopaAiost
TIC LOXUPEC  €yyunoelg Tmpoodou Tmou  eyyudtal  eivat  eAadpug Kol
(3) o oAyoplBuogc Acttoupyel oe €va Suvapiko TEPLBAAAOV OmMOU TO VApATA
UTTOPOUV VA ELOEPXOVTOL I] VAL EYKATOAELTTIOUV TO CUOTNHA VA TIACA XPOVLKA OTLYU).

‘EXOULIE TIPOYUOTOTIOOEL HLO. AEMTOUEPN TEIPAMATIKY avaAucn Tou Oelyvel
OTL o0 BPNB-BST é€xet kaAUtepn Ouvatotnta KAWWMAKwONG He TO HéyeBog
NG EMEPWTINONG EVUPOUG TLUWY, CUYKPLTIKA HUE TOUG TPEXOVTIEG QAYOPLOUOUG aLXUAC.
H mewpapatiky pag¢ avaduvon  dépvel  otnv  emdpavela TG LSLOTNTEG
(kat  TIc  oxedlootiké  amodaoelg) mou  mailouv  KaBoploTikd  poOAo
otnv  amodoon tou  BPNB-BST, «kaBw¢ «kat evéladépovta  trade-offs
HeTall  twv  dddpopwv  aAyopiBuwv. Ta  mEpapata  pog  odriynoav
oe peyalo Pabuo TG PeATIOTOMOINOEL TOU £POPUOCOUE OTOV aAyoplOuo
yla va £XeL T0O00 KaAr anodoaon.
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“Concurrent lock-free binary search tree implementations with range query support”

ABSTRACT



In this thesis, we study concurrent binary search tree implementations that
support range queries. Specifically, we present BPNB-BST, the first algorithm that
supports wait-free range-queries in addition to lock-free Insert, Delete and Find,
and has comparable performance to other state-of-the-art algorithms. Moreover,
previous implementations provide the weaker progress guarantees of lock-freedom
or obstruction freedom for range queries, whereas BPNB-BST guarantees wait-freedom.
The distinction between lock-freedom and wait-freedom is important for
time consuming operations such as range queries, because without strong
progress guarantees such operations may starve.

BPNB-BST is linearizable, uses single-word compare-and-swap operations,
and tolerates any number of crash failures. Additionally, in BPNB-BST:
(1) update operations work in an independent way interfering with one another
only if they work on the same neighborhood of the tree, (2) the helping mechanism
employed by the algorithm to guarantee its strong progress guarantees
is lightweight, and (3) the algorithm works in a dynamic environment
where threads may dynamically join or leave the system.

We have performed a detailed experimental analysis which shows that
BPNB-BST scales best with range query size, compared to other state-of-the-art
implementations.  Our  experimental analysis reveals the performance
properties of BPNB-BST, as well as interesting trade-offs between the different
algorithms. Our experiments have heavily driven the optimizations we applied
to our algorithm to make it exhibit such a good performance.



