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AXKHZXH 2 - YAonoinon Aopng ZeAidag Apxeiov Z@wpov g
Yyxeowakrg Baong Asdopévwv Minibase

(Heap File Layer Page Structure in Minibase)

A aokwv: Anpitpng Zeivalumoop

Hpepopnvia Avabeong: Tetaptn, 13/9/2017
Hpepopnvia Iapadoong: Tétaptn, 4/10/2017 (3 efdopadeg)

(va mapadobet o extonopévog kadkag g kAaong HFPage oto epyaotrpto
kat va omoPAnfet nAektpovikd péo® tov Moodle)

I. Ztox0g Aoknong

Eva Apyxeio (File) oe pia Paon dedopévav etvat pra ovAloyr) ano oelideg (pages) n
Kabe pia ek ToV onolev meplexetl KAmoteg eyypageg (records). Eva apyeio vmootnpilet
dlagopeg Aettovpyleg ON®G ALTEG TG €WO0AYDYNG, OlAYPAPNG KAl TPOIOMIOINoNg
EYYPAP®V aAAd KAt Tng avayveong eyypapmv Paon evog kAedtov RID (Record ID).
I'vopifoope o1t to RID opiCetar oovnibwg wg (PagelD, SlotID), omov PagelD
npoodiopifel v oeAida péoa otnv omoia Ppioketat n eyypaen pe kAewdi RID xat
SlotID to extomopa (offset) péoa otn oeAida avtr). I'vopifoope emiong ot 1) évvola
Tov Apyetov oe pa Paon 6edopévav dnpiovpyeital OLOLAOTIKA OTO eninedo NAvV®
amno avto tov Awayeiprot) Kpogrig Mvrung - Buffer Manager kxat xat’ enéktaorn xat
ndave amno tov Atayeiprotr) Xopoo Aiokov - Disk Space Manager, ovotatikda ta omoia
etdape otn Oraledn).

To HeapFile (Apxeio Zwpov) cival eva e101KO
siéog gpxstou ' o110V véeg' ayypa(p'ég FILE (HeapFile)
arofnkevovtatr péoa oOto dapyelo pe Toyaio -

TPOMo (X®pig KAmola ovykekppevn diatadn). | File Header |
Ot o0eAideg evog TeTOOL apyeiov yivovrtat
avTIANITEG Ao Td avetepd emneda oav pa
ovtotnta (avtr) ToL apxelov) peow TG XProNg

Page «}}» Page

4

, , , , Page | SlotDir |
Karmowov katdaloyoo (directory) to omoio
, , , | Record || Record
arobfnkevetat péoa ot xkepaiida (header) tov
Record || Record |

apxetov (n xkepaAida Oev Ba pag amaoyoArjoet |
OtV doKIjo1] avtr) (DOTOOO)' EI‘IU‘[pOOeaTC[, ot Ixnpa 1: H dopr) evog Apyeiov Baong Aedopévav to
08)\168g pHOpSi va ewvat 0DV6€6€}18V€9 pe‘taéf) omnoio xpnowponoteitat oe Apxeia Zopoo (Heapfiles).

TODG O¢ pia SUIAG covdedepévn Niota étot @ote  H 8w ypapp deixvet to miaioto avtg g

, ) ) ; gpyaotiag To omoto eivat i vAomoinorn g ZeAidag
va ewvat 60\’an1 Il OE1PLaKI) HpOOHS)\C[Ol’] TV (HeapPage) evog HeapFile xat 0xt tov 18iov tov
EYYPAP®V TOL apxeiov. Heapfile.
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Exovtag meprypdayet avalvtikd to niaioto evog Apxeioo pia Baon Aedopévav 1)pbe
n opa va 6obdpe To {NTOLREVO ADTHG ThG Epyaciag.

e aotn ) doknon Oa npénel va vAomoujoete tn) dopn tng oeAidag evog Apxeiov
Zwpov (HeapFile) 1o omoio Ba vmootnpiler 1000 eyypagig otabepod pnxkovg
(constant-length records) 0co kat eyypagég petapAntov prkoog (variable-length
records). Znpewwote ot 11 doknon AEN {ntda va vAomoujoete oAOKAnpo to apxeio
HeapFile a\\a povaya 1o pépog tng oelidag Tov apxeiov g owpoo (deg Zxnpa 1)

Mtua oeAdida HeapPage 0a dnpiovpyeitat péoa oto mpoypappa odg pe KAmolo OTaTtiko
tpomo (dnAadr) dev Ba xperdletat va Snpiovpyrjoete/ PoPT®OETe Pia 0eAlda PEow® Tov
Awayeproty Kpogrig Mvrjung). Ou éleyxot g epyaoctag meplhapPavoov petado
AA@V Vv 1Ipoobnkn d1a@opmv TIHOV OTlg 0eAideg avTeg Katl ToV ENeyX0 KATd MO0
aotég ot mpoobnkeg éxoov yiver pe tov opbod Tpomo. Oa oag 6obodv kdrmoteg
dadkaoieg eAéyyov (unit tests) yla va doxipdoete Tov KodKa oag.

II. ITpoepyaoia

AwaPdote ano 1o PiPAio tov Ramakrishnan & Gehrke, 3ED ta xepdAaia 9.5
(Implementing Heap Files), 9.6 (Page Formats) xat 9.7 (Record Formats). Awmote
WOtaitepn) ép@aot) otn MePLypaA@r) MOv elval OXETIKA HE TO WG EYYPAPEG HETAPANTOD
peyéboog pmopoovv va amnobnkevtodyv oe pia oeAdida avhakooewv (slotted page) xat
akoAovbr|ote avTr] TV opyavworn oeAidov. Oa vAomou)oete pPOvo TV Katnyopia
HFPage xat 0xt OAo ToV K@OIKA TOL OTp®pAtog Apyeiov Zmpov.

Meletrjote 1o exnmaldevTKO eyxepidio ywa 1 Minibase (minibase.pdf) to omoio
Bpiloketat oovnupévo palt pe v epyaoia. To eyyxepido Ba oag Pondroet va
KataldPete nwg OovAevel 0 xelplopog Aabwv (error handling) xat o dayeiprotrg
amnobrjkevong (Storage Manager) otn) Minibase.

III. Metayh@trtion kat Extéleon

KateBaote 1o apyelo as2.tar.gz oto Aoyaplaopod odag otov KATAAOyo project xat
aroovpmiéote To divovrtag tig akoAovbeg evtoAeg:

1. mkdir project

2. cd project

3. tar -zxvf as2.tar.gz

4. cdepl646_as2/

Meta ano avto to Prjpa mpénet va £xete To0vg akoAovbovg Kataloyovg:
1. include/
2. src¢/

Metagepbette oto kataloyo “src” (cd src/). Topa pmopeite va kaléoete TV €VTOAL)
“make depend” xat peta "make" mpaypa to omoio Ba dnpiovpyr)oel TO eKTENEOO
apyxeto hfpage. Eav doxipdoete va exteAéoete 10 ev AOy® apyeio Oa oag emotpagpet to
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pnvopa  Segmentation Fault (peta and «kamoia anoteléopata mov Oa
TAPOVOIACTOVV OTOV TEPUATIKO). I'ia va O0LAEWEeL O®OTA TO MPOYPAPHA OAG IIPETIEL
va oopnAnpwoeTe Tov KoOwka mov Aetnet ano v xartnyopia HFPage (xat ott aAlo
Xpetaoteite yta v vAomoinon oag). Ot pédodot opifoviat (ywpig To oopa Tovg) oto
apyeto hfpage.C. To apyeio sample_output mepiéyel mapadelypatd eMTOXNHEVIG
EKTEAEONG TO IPOYPAPHRATOG yia diagpopa dedopéva eloodov.

IV. Emokonnon Xxediaong xat YAomoinong

Aeite 10 apyelo hfpage.h tov xataloyov include/. ITepieyet ) denagr (interface)
ywa v xatnyopia HFPage. Avtr) n xatnyopia vAomotet éva avrtikeipevo «oeAida
apyxetov owpov» (“heap-file page”). Znpewote OTL ta mpootatevpéva medla péln
(member fields) tng oeAidag ocag divovtat. To povo mov mpemet va mpémet yuda va
Kavete etvat va vAomoujoete 11§ Onpooteg pedodovg. Ipémet va PdAete TovV KOOIKA
oag oto apyeto sr¢/hfpage.C.

DATA AREA PAGE 1
rid = (i.N)

¢ offset of record from
| /7 start of data area

rid = (i.2) \
| % Record with rid = (i.1)

Pomter to sty

of free space

A

length = 24

FREE SPACE

* | ©o00 *16\'24.\’1

N 2 1
Number of entries
SLOT DIRECTORY in slot directory

Inpeiwon ywa tov Kataloyo avlakwoewv (slot directory): Ztv mo nave
Hmeptypa®r) (On®g Kat oty Heptypd@r) mov divetat oto PipAio oag), o xataloyog
avAakooe®Vv Ppioketatl oto téNog TG oeAidag, kat avidavetat pog v apxt). Emeldn
aoTo pmopel va IPOKaAéoel doxkoma ovyyvorn, Oedopévov OTL mHpemer va
xpnotpomnownbody apvnuika offset 0Tov KATANOYO ALAAK®OE®V, O TPEXDV OPLOPOG
g katnyopiag HFPage exel tov kataloyo avAak®oemv oty apxn) Tng oeAidag, peta
aro pepika otabepa nedia péln (member fields), xat avamntodn npog to teAog. Avto
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onuatvey, eviovtolg, 0Tt Ba mpéret va ypayete TOV KOOIKA 04G £€TOL WOTE Ol EYYPAPEG
va tonofetovvtatl apyifovtag amo to t€Aog tng oeAidag. Na eilote mOAD IIPOOEKTIKOL
He TV aplOpnTiki) TV SeKT®V 0ag.

Emniong onpewwote ot mpoxepévoon va mnpootebel pla eyypagr) oe pia oeAida, mpéret
Va LIAPYEL XOPOG Y1 TV eYYPAPL| 0TV Meploxl) Oedopévav, Kat emiong xmpog yia
pla véa avAdaxkoon (slot) otnv meployr) 0edopevmv (ektog Kat av oopPatvetl va eivat
pla po-diatifepevn aLAAK®OL) IOV elval Kevr)).

AxolovBrjote to Tp@tOKoANo Aabwv tng Minibase. Eva apyeio napadetypatog moo
enenyet ) Xp10mn Tov NP®@TOKOANov Aabwv etvat drabeopo oto sr¢/ErrProc.sample.
Kalomter éva peydlo pepog avtov mov Ipémet va Sepete yla 1O MP®TOKOANO.
Mropette va eetaoete T0 new_error.h yia neploootepeg Aentopépeteg (Pploketatl oto
katdloyo includey/).

V. Awacovdeon Aoprg Zedidag Ztpopatog Apyeioo Zwpov (Heap File Layer
Page Structure)

Ot pébodot mov mpénet va bAOIIOU|OETe IEPLYPAPOVTAL AKOAoLOKG:

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 opiCete g eSrig:
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 << (ostreamé& out, const struct RID rid);
7

2w C++4, éva struct etvat oovolikda abpototikoi ToOmot OeSOpEVOV  XTIOpEVOL
xpnowponowwvtag otolxeia dAev tonev. To pageNo mpoodiopilel evav @QLOKO
appo oeAidag (KATt IOV T OTPOHATA TOL OLAXEIPLOTH) IIPOOMPVIG Pvipng kat DB
katahafBatvoov) oto apyeto. To slotNo OtevkprviCer pra eicodo oto mivaka
AVAIK®OE®V OTr OeAida.

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.

INTapadotea

[Mpémet va mnapadooete OMa Ta mnyaia apyela oag péom® tov Moodle.
Kabvotepnpéveg vmoPoAég dev Oa yivovtat armodexTeg.

INapakalew PePawwbeite 0T1 10 HmPOypappa oag MNAPAYEL TO AVAPEVOREVO

AnoTéAEOPA OLYKPIVOVTAG TA AIOTEAECHATA OAG HE aLTA IOV PpiloKoviat OTo
apyeio sample_output.

KaAr Emtroyia!
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