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AXKHXH 1 - YAonoinon Aopng ZeAidag Apxeiov Zwpov tng
Xyxeotakrg Baong Aedopévwv Minibase

(Heap File layer Page Structure in Minibase)

A aockwv: Anpntpng Zeivaiurovp

Hpepopnvia AvaBeong: Tpit, 06/ 02 /2024
Hpepopnvia IMapadoong: Tpitn, 20/02/2024 (2 efdopadeg)

(va mapadobet o extonopévog kmdwkag g khaong HFPage oto epyaoctr)pto
kat va vrroPAndet nAektpovikd péowm too Moodle)

I. Ztox0g Aoknong

Eva Apxeio (File) oe pia Paon dedopévav etvat pia ooANoyr) ano oelideg (pages) 1
Kdabe pa e TV onol®v mepiéyel Kamoteg eyypagpég (records). Eva apyeio vrmootnpidet
dagopeg Aettovpyleg ON®G ALTEG NG E0AYWYNG, Olaypd@ng Kdal TPOIOIOoinong
EYYPAPOV AN KAl TG avayvaong eyypdapov Pdor evog khetdtov RID (Record ID).
I'vopiCoope o1t 10 RID opiletar ovvibwg wg (PagelD, SlotID), omov PagelD
1poodlopiletl v oeAida péoa oty omotla Ppioketat 1 eyypagr) pe kAewdt RID xat
SlotID 1o extomopa (offset) peoa otn oeAida avtr). I'vopiloope emiong ot 1 évvola
Tov Apyxelov oe pa Paon 6edopévav dnpovpyeital OLOLAOTIKA OTO eminedo MAvVe
amno aoto tov Awayeiprotr) Kpogrg Mvrjpng - Buffer Manager xat xat” emextaon xat
nave amno tov Awayeiprotr) Xopoov Atokov - Disk Space Manager, ovotatika ta onoia

eldape ot OtdAedy).

To HeapFile (Apxeio Zwpov) eivat éva Ko
eldog  apyelov  Omov  véeg  eyypagig
arofnkevovtal peocda OTO dApPXElo pe TLXALOo
TPoIo (Xwpig xamowa ovykekpipévn datadn).
Ot 0elideg evog TETOOL apyetov yivovtat
AVTIANIITEG A0 TA AVAOTEPA EMIIEdA Oav pia
ovtotta (avtr) Tov apxelov) péow TG XP1ong
Kamowov Kataloyov (directory) Tto omoto
arofnkevetat peoa ot kegalida (header) tov
apyetov (1 xkepalida Oev Oa pag anmaoyoArjoet
OtV AoKNon avtr] ®otooo). Emurpoobeta, ot
0eAideg pmopetl va etvat oovOedepeveg petadd
Tovg o¢ pta OuIAd ovvOedepevn Alota £Tol ®ote
va etvat dovartr) 1) OLPLAKI) IPOOTIEAAOT] TOV
EYYPAP®OV TOL apyeiov.

FILE (HeapkFile)

| File Header |
Page <> Page
Page | SlotDir |
| Record |[ Record Y
| Record |[ Record |

Ixnpa 1: H dopr) evog Apyeiov Baong Aedopévav to
omnoio xpnowponoteitat oe Apxeia Zopoo (Heapfiles).
H durhr) ypappr) deiyvel 1o maioto aotrg g
gpyaotiag To omoio eivat 1 vAomoinorn g ZeAidag
(HeapPage) evog HeapFile xat oxt tov 15iov tov

Heapfile.
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Exovtag nmeprypayet avalvtikd 1o miaiolo evog Apyeioo pa Bdon Aedopevav 1pbe
n opa va dovpe To {NTOLHEVO ALTIG TG Epyaciag.

Xe avtn ) aoknorn Oa mpenel va vAomowujoete ) doprn g oeAidag evog Apyeioo
Zwpov (HeapFile) 1o omoio Ba vmootnpilet 1000 eyypageg otabepod prxovg
(constant-length records) 6co xat eyypagpég peraPAntod pnkoog (variable-length
records). Znpewwote o0t 1 aoknon AEN {nta va vAomoujoete oAOKANpo 1o apxeio
HeapFile a\\a povaya to pépog tng oeAidag too apxeiov tng ocwpoo (0eg Xxnpa 1)

Mua oeAida HeapPage 0a dnpiovpyeital peéoa oto mpoypappd odg pe KAmolo OTaTiko
tpoIo (dnAadr) dev Ba xperaletal va Onpovpyr|oeTe/ POPT®OETe pia oeAida peow tov
Awayeproty Kpogrig Mvnjpng). O éleyyot g epyaoiag mepthapPavoov petalo
MoV TV IpootnKn da@op@Vv TIHOV OTIG 0eAldeg aLTEG KAl TOV EAeyXO KATA OO0
avtég ot mpoobrkeg éxoov yiver pe tov opbo tpomo. Oa oag Sobovv Kdamoteg
dradikaoteg eAeyyou (unit tests) yia va dokipaoete Tov K®OKaA 0ag.

II. ITIpoepyaoia

AwafBaote ano to PipAio tov Ramakrishnan & Gehrke, 3ED ta xepdlawa 9.5
(Implementing Heap Files), 9.6 (Page Formats) xat 9.7 (Record Formats). Awote
0tattepn) Ep@aot ot IEPLyPAPL] IOV EIVAL OXETIKA HE TO MWG £YYPAPEG PETAPANTOD
peyéboog pmopovv va amobnkentody oe pia oeAtda avAakmoemv (slotted page) xat
akolovbrote avt) v opydveon oeAidwv. Oa vAomoujoete pOVO TV Katnyopila
HFPage xat 0yt 0Ao tov K@dwka Tov otpopatog Apyeiov Zopoo.

Meletote 1O ekmadevtiko eyyxepidio ywa ) Minibase (minibase.pdf) to omoio
Bpiloketat ovvnppevo padi pe v epyaocia. To eyxepido Ba ocag Ponbdnoet va
KatahafPete nwg dovAever o xepopog Aabov (error handling) xat o dwayeiprotr|g
anofnkevong (Storage Manager) otn) Minibase.

III. MetayAh@ttion kat Extéleon

Katepaote 1o apyeio asl-skeleton.zip oto Aoyapiaopo tov 1K kat anocopmiéote to
divovtag tig akoAovbeg evtoAeg:
1. mkdir project

2. cd project
3. unzip asl-skeleton.zip
4. cdasl/

Metd amo avto 1o Prjpa mpeémet va £XeTe Tovg akoAovdovg Kataloyoug:
1. include/

2. src¢/

Twpa poopeite va xaléoete v evtoAr) “make depend" xat peta “make" npdaypa to
oroio Oa dnplovpyrioet to extedéopo apyeio hfpage. Eav doxipdoete va exte\éoete
10 &v Aoyw apyelto Ba ocag emotpagel 1o pryvopa Segmentation Fault (uera amo
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kanoia amotedéopuata mov Ba mapovoiacTtodv orov Teppatikd). I'ia va dovAéwet
O®OTA TO IMPOYPAPPA OAG MPEIEL VA COPHANP®OETE TOV K@OIKA MOV Agimel ano v
katnyopia HFPage (xat ott dM\o ypelaoteite yia v vlomoinon oag). Ot pedodor
optlovtat (yowpig to oopa tovg) oto apyeio hfpage.C. To apyelio sample_output
Meplexel MApPAadelypata emTOXNPEVIG EKTENEONG TO MPOYPAPHATOS Yia Otdagopa
dedopeva e10000v.

IV. Emoxonnon Xyediaong kat YAomoinong

Aette 10 apyelo hfpage.h tov xataloyov include/. Tlepiéxel ) Senagry (interface)
ya myv katnyopia HFPage. Avtr) 1 xatnyopia bAomotel &va aviikeipevo «oeAida
apyeioo owpovd» (“heap-file page”). Znpewwote Ot Ta mpootatevpeva media péAn
(member fields) g oeAidag oag divovtatr. To povo mov mpémel va MPEneL yd va
Kavete elvatl va vAomoujoete tig dnpooteg pedodovg. Ilpémet va Pdlete tov KoOKa
oag oto apyeto sr¢/hfpage.C.

DATA AREA PAGE i

rid = (i,N)

s offset of record from
| /7 start of data area
i
rid = (i.2) \
| \  Record withrid= (i.1)

Pointer to syt

l'l\ I\l\‘\‘ space

\
length = 24

FREE SPACE

¢ ocoo [4|ba]N]d

N 2 1
Number of entries
SLOT DIRECTORY  in slot directory

Inpeiwon ywa tov Kataloyo avlakwoewv (slot directory): Ztv mo nave
neplypa@r) (0nwg xat ot meptypd@r) mov divetat oto PiPpAto oag), o Katahoyog
avAaKmOoe®V Pploketat oto TéAog g oeAidag, Kat aviavetat pog Ty apyt). Emedr)
auTo MHIOPel Vva TIPOKAANEOEL JOKOMA OvyxLon, Oedopévovo OTL mpémel va
xpnowponomnboov apvnuika offset otov Kataloyo aLAAK®OE®V, O TPEXDV OPLOHOG
g xatnyopiag HFPage £xet Tov KatdAoyo avAak®oe@v oty apxi) g oeAidag, peta
aro pepka otabepd nmedia péAn (member fields), xat avamtodn mpog to téhog. Avto
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onpatvet, eviovtolg, 0Tt Oa MmpEmet va ypayete TOV KO®OKA 0dG £TOL OOTE Ol EYYPAPES
va tonofetovvtat apyifovtag aro to TéAog g oeAidag. Na eiote ITOAD PooeKTKol
e TV aplfpntik) 1oV SeKI®V 0ag,.

Emiong onpewwote 0Tt mpoketpévoo va mpootedel pia eyypagn oe pia oeAida, mpémet
Va DIAPXEL XOPOS Yid TV yyPAQr) oty Ieptoxt) dedopevav, Kat emiong xmpog yia
pta vea avAdakwor) (slot) otv meptoxr) 6edopévav (ektdg Kat av copPaivet va etvat
pa mpo-otatifépev) avAdK®OT) IOV VAl KevT)).

AxolovOrnote 10 pwtokoAo Aabav g Minibase. Eva apyeto mapadetypatog mov
ereCnyet ) xprjon tov Ipa@ToKOAov Aabmv eivat Stabéopo oto sr¢/ErrProc.sample.
Kalvmtet éva peyd\o pépog avt®v IOL MPEMEL VA SEPETe yld TO MPMOTOKOANO.
Mrnopeite va eSetaoete 10 new_error.h yia meploodtepeg Aentopepeteg (Ppioketat oto
katahoyo includey).

V. Alaoovdeon Aoprg ZeAidag Ztpopatog Apyeioo Zwpov (Heap File Layer
Page Structure)

Ot pebodot mov mpéretl va DAOIOU)OETE MEPLYPAPOVTAL AKOAODOMG:

void HFPage::init(Pageld pageNo)

// This member function is used to initialize a new heap file page with page number
// pageNo. It should set the following data members to reasonable defaults:

// nextPage, PrevPage, slotCnt, curPage, usedPtr, freeSpace.

// You will find the definitions of these data members in hfpage.h.

// The nextPage and prevPage data members are used for keeping track of pages

// in a HeapFile. A good default unknown value for a Pageld is INVALID_PAGE,
// as defined in page.h. Note that usedPtr is an offset into the data array, not a pointer.

Pageld HFPage::getNextPage()

// This member function should return the page id stored in the nextPage data member.
Pageld HFPage::getPrevPage()

// This member function should return the page id stored in the prevPage data member.
void HFPage::setNextPage(Pageld pageNo)

// This member function sets the nextPage data member.

void HFPage::setPrevPage(Pageld pageNo)

// This member function sets the prevPage data member.

Status HFPage::insertRecord(char* recPtr, int reclen, RID& rid)

// This member function should add a new record to the page. It returns OK if

// everything went OK, and DONE if sufficient space does not exist on the page
// for the new record. If it returns OK, it should set rid to be the RID of the new
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// record (otherwise it can leave rid untouched.) Please note in the parameter

// list recPtr is a char pointer and RID& denotes passed by reference.

// The Status enumerated type is defined in new_error.h if you're curious about it.
// You may want to look that file over and handle errors in a more informative

// manner than suggested here.

‘Eva RID struct opilete ag €€1)g:
Struct RID {

PagelD pageNo;
int slotNo;

int operator == (const RID rid) const
{ return (pageNo ==rid.pageNo) && (slotNo == rid.slotNo); };

int operator != (const RID rid) const
{ return (pageNo !=rid.pageNo) | | (slotNo !=rid.slotNo); };

friend ostreamé& operator << (ostream& out, const struct RID rid);
7

2m C++, éva struct etvar oovolwka abpototikoi tdmot OGedopévmv  YTIopEVOL
Xpnopomnowovtag ototyeia dAov tonwv. To pageNo mpoodiopilet evav @ooko
aplOpo oeAidag (KATt oL TA OTPMHATA TOL OLAXEPLOTL IPOOMPLVIG Pvipng Kat DB
katalapaivoov) oto apyelo. To slotNo Otevkpwvifer pia eioodo oto mivaxa
ALAAKMOOE®V OT1) 0eAiOa.

Status HFPage::deleteRecord(const RID& rid)

// This member function deletes the record with RID rid from the page, compacting

// the hole created. Compacting the hole, in turn, requires that all the offsets

// (in the slot array) of all records after the hole be adjusted by the size of the hole,

// because you are moving these records to "fill" the hole. You should leave a "hole"

// in the slot array for the slot which pointed to the deleted record, if necessary, to make
// sure that the rids of the remaining records do not change. The slot array can be

// compacted only if the record corresponding to the last slot is being deleted.

// It returns OK if everything goes OK, or FAIL otherwise. (what could go wrong here?)

Status HFPage::firstRecord(RID& firstRid)

// This routine should set firstRid to be the rid of the "first" record on the page.
// The order in which you return records from a page is entirely up to you.
// If you find a first record, return OK, else return DONE.

Status HFPage::nextRecord(RID curRid, RID& nextRid)

// Given a valid current RID, curRid, this member function stores the next RID

// on the page in the nextRid variable. Again, the order of your return records is up to you,
// but do make sure you return each record exactly once if someone continually calls

// nextRecord! Don't worry about changes to the page between successive calls

// (e.g. records inserted to or deleted from the page). If you find a next RID,

// return OK, else return DONE. In case of an error, return FAIL.
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Status HFPage::getRecord(RID rid, char * recPtr, int& recLen)

// Given a rid, this routine copies the associated record into the memory address *recPtr.
// You may assume that the memory pointed by *recPtr has been allocated by the caller.
// RecLen is set to the number of bytes that the record occupies. If all goes well,

// return OK, else return FAIL.

Status HFPage::returnRecord(RID rid, char*& recPtr, int& recLen)

// This routine is very similar to HFPage::getRecord, except in this case you do not
// copy the record into a caller-provided pointer, but instead you set the caller's recPtr
// to point directly to the record on the page. Again, return either OK or FAIL.

// DONE is a special code for non-errors that are nonetheless not "OK":
// it generally means "finished" or "not found." FAIL is for errors that happen
// outside the bounds of a subsystem.

int HFPage::available_space(void)

// This routine should return the amount of space available for a new record that
// is left on the page. For instance, if all slots are full and there are 100 bytes of
// free space on the page, this method should return (100 - sizeof(slot_t)) bytes.

// This accounts for the fact that sizeof(slot_t) bytes must be reserved for a
// new slot and cannot be used by a new record.

bool HFPage::empty(void)

// Returns true if the page has no records in it, and false otherwise.

INapadotea

[Tp¢net va mnapadwoete O0Aa Ta mnyaia apyxela oag péom tov Moodle.
KabBvotepnpéveg vrmoolég dev Ba yivovtat amodektc.

INapakalw Pepawwbeite o611 TO0 HPOYPAPpA OAG MAPAYEL TO AVAPEVOHEVO

AMOTEAEOPA OUYKPIVOVTAG TA AIMOTEALOPATA OAg PE aLTA Mov Ppiokoviat oTo
apxeio sample_output.

KaAr Entroyial
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