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Ewcaywyn otn dour d6edopevwy Skip-List

H Skip-List poidletl opxetd e pio amhry tadivounuévn ouvdedepévn Mot 6nwg exeivn tou Lyfuoatoc (Il O xdde
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Eyfua 1: Tagivounuévn ouvdedeuévn Ao ta

x6uPoc tne skip-list opwe propel va tepiéyel éva f teplocdrepoue deintee (forward pointers) mpoc xdmotoug omnd
Toug emduevoug x6ufBouc e Motac. To Eyfua 2] avanopiotd wo tuyaia skip-list tou nepiéyet Ta idia xAedid ue
exewva TNe amhie AMotag touv Xynuotoc (1l Enedn awth n véa dour| ovctactixd nepléyel ouvdedeuéves Aoteg pe
emnhéov BelxTeg MOV ToEOXIUTTOUY evBldecous xouBoug, ovoudotnxe Skip-List . O xdide x6ufog €xel mévta
MaxLevel forward pointers ot onofol dung dev yenouylonoobvTon 6hol Yo vor dei€ouv ot enduevoug xouBoug.
O apriude twv forward pointers nou delyvouv oe enduevoug xéufouc anogocileton Tuyaior COUPWVL UE TOV
ahybprduo eloaywyhS TOU TUPOUCIALETOL GTH CUVEYELX. XTO TEOYEUUUE cog autéd o yivetan ue Ty yeron Twy
ouvapthoewy srand(seed)/rand(). Ou pévec eCapéoeic eivar o npdtoc xoufoc (header) xou o teheutaioc. O
header éyel ndvta MaxLevel pointers mou elte deiyvouv otov teheutaio x6ufo eite oe xdmolo evdidueco xoufo.

O forward pointers tou teheutaiou x6pPou elvar kot NULL.
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Syuo 2: Skip-List

Baowxég €vvoleg trng Skip-List
o O xdie x6pPoc tne skip-list nepiéyel uvnoypewTnd éva nedlo xheldl mou tov yapoxtnellel povadixd, éva
Belxtn mpog tar Bedouéva mou Yéhoupe va anodnxedoovue xowg entone xou MaxLevel forward pointers.
To MaxLevel eivor pia otadepd nou epelc opiloupe. Xto EyAua 2] avanapiotodue toug xéuBouc ywpic
o anodnxevpéva dedopéva toug. Emlong, to Lyfua [2] avarapiotd oe xdie xoéufo wévo toug forward
pointers nou ypnotwomnoodvTal yia vo dellouv oe enduevous xouPouc.
e O header 1nc skip-list efvou évoc x6pPBoc mou nepiéyer MaxLevel forward pointers mou avtiotolyolv

oo eninedo and undéyv éwc MaxLevel-1 .



o ‘Otay elodyouye éva véo x6ufo o1 Ao ta, emhéyouye Tuyaio To eninedo o 1o omolo Yu elooydel aveldptnTa
and Tta dedopéva mou mepiéyel. O x6uPog mou Peloxeton oto eninedo i mepiéyel i forward pointers mou
delyvouv mpog emduevoug xouBoug e Aotag. Ot undhownor MaxLevel-i pointers eite delyvouv otov

teheutaio x6pPo eite oe NULL (uioc xou ot ev Adyw pointers Sev ETOXENTOVTOL TOTE).
Apywxoroinon tng Skip-List

O xdde xépPoc e skip-list umoper va ewvon ebvon éva struct mdavdg pe Ty popen:
struct node {

int key;

record *ptr;

struct node* forward[MaxLevel];

}

H skip-list opyonowelton ye tnv eviohf} tou x€hugoug tou mpoyedupotog “initialize MaxNumOfPointers Ma-
xValue” . O aprdudéc MaxNumOfPointers xadopilelr tnv tiwh tou MaxLevel xou 1 MaxValue i péylotn Ty

v onola dev Yo ndpouv TOTE Ta xAeWLd TN Ao Toc.

Apywd 1 Mota mepiéyet uévo d0o xépfouc: tov header xou éva xéufo teppatiopold (terminating node). O
x6pPoc tou header yenoiponotelton udvo yia va €yovue npbdoPact otoug forward pointers . Aev pag evdlogpépet
00TE aCYONOUMAOCTE TOTE UE TNV TWY Tou xhewdlo tou header . O x6uPog teppatiopol nepiéyel éva nedlo
xAewl Tou omolou N Ty elvon fon ue MaxValue . Onwg avagepayue, n MaxValue eivon pior Tipn peyahtepn and
OTIOLBNHTOTE TYT| Unopolv va wdpouv ta xAewdid tng skip-list v onola opllouue pe v BoRdelo tng evioirg
initialize. Ot forward pointers tou xéufBou teppatiopot elvoan 6hot NULL. Apyxd, 6hot ot forward pointers tou
header Seilyvouv otov x6ufo teppaTiopol onwe dewyver To Lynua B
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Syfuo 3: Adewor Skip-list

Aryopripog avalftnong

O aryopripog avalntnong emoTEEPEL To TEQIEYOUEVA TOU XOuBou o omolog yapaxtneiletar amd to emduuntd
nedio xhedl (A tinoto oty nepintwon nou 1o Lnroduevo xhedi dev undpyet oty Mota). O ahydprduoc avalitn-
ong avamoptotdton otov Adyoprduo [Il H avalitnon Eexwd and to eninedo MaxLevel-1 tne hiotac. ‘Otav dev
Beedel o Intolduevog xépPog oe autd o eninedo, tote N avalRTNoN TEOYWEd 610 APEcwS YaunAdTepo eninedo
péxpet var ptdooupe oto eninedo pundév. H petofinty 'x’ mou eugpavileton otoug napoxdte akyopiduoug anotelel

évo delxtn ot dopr (struct) mou meprypdpe Eva x6pfo.

Yto Symua [d] Prénete v mopela yio Ty avelpeon tou xéufou mou to xhedi Tou eivan To 21.



Algorithm 1 Search(header, searchKey)

x := header
: for ¢ = MaxzLevel — 1 downto 0 do
while © — forward[i] = key < searchKey do
x =z — forward]i
end while
end for
x:=x — forward|0]
if © — key = searchKey then
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return xr — value
else
return failure

: end if
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Yyhuo 4: Movoratt yio enepwtnon ‘Beec o xoufo ye xhewdt 217 oty skip-list
Aryopripog Ewcaywyrc

O ahyéprduoc ewoaymyhc Beloxer v owoth tonodesio mou mpenel vo ewcoyVel evar xhedl (xou tar oyeTnd

dedopéva) xan ewodyel éva véo x6uPo pe autéd to xhewdl av dev undpyer Hdn otnv skip-list. H ewcoywyn

ey (xon avtis tolywy dedouévwy) diveton amd tov Alydprduo [2l Eva nopdderyuo ewooywyhc eYypaphc Ue
xhewdl 17 divetan oo Byfua 5} Tlpogovare, dtav 1 eiooywyh tne eyypaphc ue xhewdi 17 ohoxhnpwdel xon av o

Search Path

- N - ~

\ . )

N

—

Aupdate[t]:forward[/]

[

L

2

MaxValue

19 >

17 is to be inserted in the Skip List

Syfua 5: Topdderypa etooywync x6pBou pe to xAeldL 17

x6pPoc Tuyydvel va anoxthoet dUo forwarding pointers téte 1 skip-list yivetan dnwe exeivy tou XyAuortog

To eninedo oto onolo yivetor wa eloorywyh xadoplleton ypnotlonowdvTa T Yevvtpla Tuyodwy aptdudy ran-

domLevel() (mou Yo v vionomoete ye v Bondewa twv xhnoewv srand(seed)/rand()). Na onuewwdel ot 1



Algorithm 2 Insert(header, searchKey, newV alue)
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local update[0..MaxLevel-1]
x := header
for i = MaxLevel — 1 downto 0 do
while z — forward[i] — key < searchKey do
x =z — forward]i
end while
updateli] := z
end for
x:=x — forward|0]
if + — key = searchKey then
x — value := newValue

: else

vl := randomLevel()
x := makeNode(lvl, searchK ey, value)
for ¢+ =0 to lvl do
x — forward[i] := update[i] — forward]i]
updateli] = forward[i] := x
end for
end if

yevwitplo Tuyaley apldudy meénel va topdyel apldpolc oto ddotnua and 0 éwg xou MaxLevel-1 . O véog
x6ufog Tou dnuiovpyeiton e tn ouvdptnon makeNode(lvl, searchKey, value) , tepiéyel 1o xhewdl searchKey, to
dedopéva value xon tonodeteiton oto eninedo vl . ‘Olol o forward pointers tou véou xouPBou delyvouv ctov
Tepuatixd xOpPo apéonc PeTd TV ohoxhipwon tn cuvdptnone makeNode(). Xtn cuvéyela tou ohyopiduou
eloaywyne, to for loop etvon uneduvo yio to "talplacpa’ Tou véou xépfou péoa ot Mota. No onuewwdel 6T 7

toruxy| petaBAnty "update’ eivon évac povodidotatoc nivaxac Tou teptéyet MaxLevel deixtec oe Sopéc (struct)

. .
Tonou xépfou.



AXyopripog Alaypapns

O ahyodpripoc Soypapric dlaypdpel tar BeBouéva TOL AVTIOTOLYOUV GE €val XAl xardde xou To (Blo To xheldl

%o divetow 610 Ahyoprduo 3l H suvdptnon free() anehevdepdverl tn uviun rou deopeltnxe and tn cuvdptnon

Algorithm 3 Delete(header, searchK ey)

local update[0..MaxLevel-1]
x := header
for : = MaxLevel — 1 downto 0 do
while = — forward[i] — key < searchKey do
x:=x — forward]i]
end while
updateli] := x
end for
x =z — forward|0]
if ©+ — key = searchKey then
for i =0 to MaxLevel — 1 do
if updateli] — forward[i] # x then
break
end if
updateli] = forward[i] :== x — forward]i]
end for
free(x)
end if
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makeNode().



