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Copyright (c) 2013-2015, Kyu-Young Whang, KAIST
All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted
provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions
and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions
and the following disclaimer in the documentation and/or other materials provided with the
distribution.

3. Neither the name of the copyright holder nor the names of its contributors may be used to
endorse or promote products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS
OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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o Z} available space listE TA4d8t= A HRE (7HE =20 A=)
pagel| Hz

— 10% available space list

» Fileg T+'d5t= pages & AR S22 27(7F A2 10% ~ 20% €I
page=2| doubly linked list
— 20% available space list
» Fileg T+d5t= pageg T AR 3742l 2 7|7F ®H|2] 20% ~ 30% €I

page=2| doubly linked list
30% available space list
» File2 T+45l= pageg & A+
page=2| doubly linked list
— 40% available space list
» File2 T+45l= pageg & A+
page=2| doubly linked list
— 50% available space list
» File2 T+45l= pageg & A7
9| doubly linked list

OH

2ol AZ|7F MH|Q| 30% ~ 40% @I

OH

2ol A 7|71 MH|Q| 40% ~ 50% @I

0|'J

zto] A7|7} FKIQ| 50% O| A9l pageS

QLINRA/EAuCOSMOS Z 2 A E Manual, KAIST Copyright © 2013-2015 by Kyu-Young Whang



SlottedPage

— Objecte| 22Xl M& 8l A2|E ?e page GIO|E +X

. Y

— header

 PageOf| Tt WEE X &St= page header
— datal]

« Object&= M&ot= HOlH EY
— slot[1]

« PageOf| XZE object A2 Rt HEE XYdt= slotE2 array
— X HW slot gs/oz‘[Oj) = X1|9|°F LI X| slotE (sloff-1] ~ slof-n]) < HIO|H &
3 f=a 27te 2ad
» K R slotl| array index = 0
» Ef% slot2| array index =0|% slotQ| array index — 1
» Slot HZ = [slot| array index|

QLINRA/EAuCOSMOS Z 2 A E Manual, KAIST Copyright © 2013-2015 by Kyu-Young Whang



SlottedPageHdr

. Jhe
— Pageli et HE S X&S7| 93 Hlo|E| =

. T4

— pid
« Page?| ID
— Page HZ % volume HZ 2 T E
— flags

 Pagel| type= LIEILf= bit=2] &
— & HW bit7} set E AL (SLOTTED_PAGE_TYPE): slotted page®= LtEFH
— 0]2|9] bitE2 EduOMO|AM = AHESIA| 22 (EduOM function TtBA| O] & FA
i &)
— reserved
« PageO Cliet F71H Q1 HEE NESH7| {2t OfjH| B

QLINRA/EAuCOSMOS Z 2 A E Manual, KAIST Copyright © 2013-2015 by Kyu-Young Whang



— nSlots
 Page?| slot arrayOI EL7|
(= A& S Q! slot= & OFX|9 slote] = + 1)

— Page W9l 2280l &7t AL&S ?I0l, object7t & &2l/A4 A =0 M2t slot array
ol 37|17t {2 Hstel

— free
« Pagel| OIO|H E & contiguous free areal| A|Zf offset
— Contiguous free area: H|O|Ef Y 0| A 2| OFX[Z object 0| 22| HEE X7
St
— unused

« Pagel| O|O|EH EY & contiguous free areas N 2|t At SHE
o A7|9| g (H F f|: # of bytes)

— fid
« Page” ¢t fileQ| ID

QLINRA/EAuCOSMOS Z 2 A E Manual, KAIST Copyright © 2013-2015 by Kyu-Young Whang



— unique
* Page LHOJIA %2 S El unique H3S
— Unique H=: Z objectOtCt Y &&= 17
- X|Z& 02 & X7[25t1, om_GetUnique()
— uniqueLimit
« Page WHO|A| XY &S 7hsTF unique H= Q| Z[CHZ)
— = 022 7|35k, om_GetUnique()& 2 &0t =2 ALle
— nextPage / prevPage
« &2 fileO| 53t Ct=/0|F pagel| H=
— File 9 page=7t29| double linked list 1= FX|E Il At E
— spacelistPrev / spaceListNext

« Z'2 available space list0] &%t O|™ /LIS pagel| H=
— Available space list 4 page=7t2| double linked list X FX|E {3 A+EE

Ul

QLINRA/EAuCOSMOS Z 2 A E Manual, KAIST Copyright © 2013-2015 by Kyu-Young Whang



SlottedPageSiot

. e
— PageOf| X &&= object A 20| ER%t HES X &5t/| fl¢t O
JEEES

. 7Y
— offset
« Pagel MZ&E objectl| HO|E B 40X Q| offset
— AMESIX| %= slotY B2, offset := EMPTYSLOT
— unique
* Object2| unique Bz

— om_GetUnique()& Z =30 unique HZE T &t

o =

mot
0jo

QLINRA/EAuCOSMOS Z 2 A E Manual, KAIST Copyright © 2013-2015 by Kyu-Young Whang



Object

. e
— Page0f| M E|= objectE LIEILHE= HIO|H &

— EduOMO| M= object®| 37| (object headerl| 37| + align =
object H|O|Ef Ho| 37|y 7} page HIO|E ¥eo| 27| L} &
2 small object?tS 12{gt

. 7Y
— header
 Objectd] Ciiot B2 S X &0t= object header

QLINRA/EAuCOSMOS Z 2 A E Manual, KAIST Copyright © 2013-2015 by Kyu-Young Whang



— data]]
« Objectl| H[O|HE M&St= HO|H F9F
- HOIH7F M&E OlolH el A7[= 42| = (32H|E 2B ||
oA Mgl e 7|2 BHe) 7t K| =& align &
— Of) 20[7} 62! IO 7} XEE BF,

abcdef-

L J
ObjectHdr Align =l HO[E{ B4
@ x4 byte)

Object

QLINRA/EAuCOSMOS Z 2 A E Manual, KAIST Copyright © 2013-2015 by Kyu—-Young Whang



ObjectHdr

. Jhe
— Object0fl T3+ M2 E MESL7| 93 Blo|H PX

__I_I.A'I
o
— properties
. ObJectol 42 '—PEH—H" bit=2| &gt
PE bit7t 091 A2, small object = LtEFH
—- OE 5452 EduOMO| A= AtE3HX| BZ (EduOM function T-3A| O|F FA|
Sl = EI)
— tag
 Object®| tagZ2 A, EdQUOMO|| A= AFESHA| Bi& (EduOM function
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23518t AP| Function =

e EAduOM_CreateObject()
 EduOM_DestroyObject()

 EduOM_CompactPage()
 EduOM_ReadObject()

e EduOM_NextObject()

 EAduOM_PrevObject()

(X API functions 2 p42| 2L|M22/COSMOS APIS| ZF & 2|0|gh)
(¢ API: Application Programming Interface) 21
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EduOM_CreateObject()

« I} EduOM_CreateObject.c

A
- 28

F les T1d%l= pages & LWEtO[HE X|’H3t object?t €2 (EE= ¢!
Hoh) pagel| MZ=2 object& & &St &f | El objecte| IDE Hretet
« &Y objectl| headerg Z7|=tgt

— properties := 0x0
— Jlength =0
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— Ifet0le 2 FO T obHdr7t NULLS! E 2,
» tag:=0
« eduom_CreateObject()E 2 =50 pagell| objectE &5t
object?| IDE gttt
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o If2f0O|H

— ObjectID *catObjForFile

(IN) objectE & & fileOf| CHSF Q& (sm_CatOverlayForData) 7t X 2=l object®] ID
— ObjectID *nearObj

(IN) & 22 objectZt 21 XMZ &|0{OF St= object2| ID
— ObjectHdr *objHdr

(IN) & e objecte| tag 40| M= object header
— Four Iength

(IN) & 22 object| HIO|E{ Q| ZO| (EHS: # of bytes)
— char *data

(IN) & 22 object| G|O|E
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o I:I|-§|-7I-

|

— Four Q3{ZE=
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eduom_CreateObject()
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EduOM_DestroyObject()

o I} EduOM_DestroyObject.c
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— AMNE objecte| HIO|H A A0 A9 offsetd] 2} free == unused H+-E A
Mgt

QLINRA/EAuCOSMOS Z 2 A E Manual, KAIST Copyright © 2013-2015 by Kyu-Young Whang



» Object X2 Qs 2HE|= XtF S7te| 27|
= sizeof(ObjectHdn + align =l object HIO|H HHo| A 7|
+ slot array 37| A410f el 2R L= A7 S2t2] A7
« AH|E object?t pagel| 723t objectO| 1, SHY page”t fileQ| & HRY
page”} Ol 4%,
— PageE file 4 page=Z O|F 0T listOl| A AFK[Et
— OlE pageE deallocate &
» LI2tO|HE FO|T dlPooPM MZ2 dealloc list element 2F 7

[
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n
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« Dealloc list: deallocate & page=2| linked list
» e @2 element01| deallocate & page HEE XN
» Deallocate & page dE 7} X El elementE dealloc list2] A R
element= “O'OF
. AR El object?t pageQ| R Yt object?} OFL|ZLY, ST page7} fileQ| X
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o If2f0O|H
— ObjectID *catObjForFile
(IN) objectE Af&|e fileO| CHSH D E (sm_CatOverlayForData) 7t K &2l object2] ID
— ObjectID *oid
(IN) AHA|2 objectl] ID
— Pool *dIPool
(INOUT) Af2-2 dealloc list elementE &Y 27| 2|3t pool
— DeallocListElem *dIHead
(INOUT) dealloc liste] A R elementE 7t2|7| 1 U= header

T

H

Four Q22 =

| TE
rtot
>

2 gt
EduOM_DestroyObject(), om_FileMapDeletePage(), om_PutInAvailSpaceList(),

om_RemoveFromAvailSpaceList(), BfM_GetTrain(), BIM_FreeTrain(), BfM_SetDirty(),
Util_getElementFromPool()
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EduOM_CompactPage()

« I}t EduOM_CompactPage.c

. A
= O
— Page®| H|O|E BS2| B= A7 S0 A== SHLIS
contiguous free areas S48l = object%9l offsetE X4
. Lt2t0[EE FO|Zl s/otNoZt NIL (-1) O Ot 75'%

D
o2

—  slotNoO|| EHOOP" ob&ectg X 2|t pag

oFH I H B Sl A K| AFS
» ObJect M =XM: L S3t= slot § &=
— slotNoO|| THESt= objectE CilO|E ¥ &0 A 2| OHX|S} objectZ X &gt
» THEfO|E{2 =0 sfotNoZt NIL (-1) RIg:
— Pagel| 2= object&S HIOIH Y2l 7% YR EFE ASEA NF™
» Object X% -’.E)\‘l. uES P._ slot 3 &=
e Page headerE 4%t
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o If2}0|H
— SlottedPage *apage
(IN) compact® page
— Two slotNo

(IN) compacte pagel| HIO|Ef 9 40X OpX|2to=
M objectd]| L S5t= slot =

o HISIZf
— Four O2ZE
. BE B4 918
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EduOM_ReadObject()

« I} EduOM_ReadObject.c

- 29
— Object?| OIO|E TN EE= YEE 11, A= OIO|H0| Cigt ZRIHF
2ot
« IEI0HEZE FOE 0/dS 0|23 objectlf M=t
o WEt0[HE FAHT start & lengthE 124510 ™2t object| HIO|HE 2

— Object| H|O|E B MO|A startO] T SSH= offsetOl| M £E fength BHE2| G
O|HE 93
— Jength?t REMAINDER?! A2, HIO|EHE &7
. SHCH O|O|E{0f Ci3H ZOIE2Z B2t

—

>~
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. I2j0|H
— ObjectID *oid
(IN) 22 objecte| ID

— Four start

(IN) $1= objectl| HO|E A MO|M 47|E A|EE offset
— Four length

(IN) &= HIO|E 2| ZO|
— char  *buf

(OUT) $12 HIO|E{0f CHer == QIH

o Htetgf
— Four 2| 512 byte =
=0y ZE

EduOM_ReadObject(), BfM_GetTrain(), BfM_FreeTrain()
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EduOM_NextObject()

« I} EduOM_NextObject.c

A
- 28

— XY objectl| CtZ object| IDE Hietet
o I2tO|HE FOZ curO/D7F NULL Q1 B2,
— FileQ] H HH object (Et= & StLt) 2| IDE dhatat
» X B page9| slot array AOIAM Q] A EH Y object
» A Y page?t H{O| /U= B2, Tt pagel| H HK object
— FileO| H|O{Q= B2, EOS (End Of Scan) £ Htatst
o Lt2t0/E 2 FHE curO/D7F NULL O] Ot AL,
— curOIDY| T 83t= objectE EfMst
— Slot array &0 A, EFMSE object®| CHS object| IDE Bzt
» EMMSE object”t pageQ| OFX| 2 object?l 42,
CHS pagel| & HR objecte| IDE gttt
ot object?} fileQ| OFX|2} page®| OFX|2} object?! A2,
EOS & gHhetet

| M T

» Ef

ng':o
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o« I2t0[H

— ObjectID *catObjForFile
(IN) ¥ Xl objectZt MZ& = fileOf| CHeH " E (sm_CatOverlayForData) 7t X &=l
object2| ID

— ObjectID *curOID
(IN) 2 XH objectl| ID

— ObjectID *nextOID
(OUT) X object®| Lt object2| ID

— ObjectHdr *objHdr
(OUT) S Xl object®| Ct= objectl| header

—_—

o HISIZf

— Four EOS
S = e
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EduOM_PrevObject()

« I} EduOM_PrevObiject.c

M

* =20
— XY objectl| O[T object| IDE Hietet
o I2t0[EE FOZ curO/D7F NULL 21 B2
— File2| OtX[2} page?| slot array 40| A{2| OtX|S} object2| IDE Hhetet
— FileO| H[O]RA= &2, EOS (End Of Scan) &
o I2t0|EE FHZ curO/D7F NULL O] Ot
— curOIDO| T8 3= objectE EfAMe
— Slot array &0 A, EFMSE object®| O] objectl| IDE Bzt
» EFMBE object”} pagel| R BT object® 42,
« O|™ pagel| OX[2} objectl| IDE Hhetat
« O|F page?l H|O|U= &%, EOSE thetet
» ST object?t file2| H R pagel| X IR object? &%,
e EOSZ Hislst

= -1 O
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o IZt0|E

— ObjectID *catObjForFile
(IN) ¥ Xl objectZt MZ& = fileOf| CHeH " E (sm_CatOverlayForData) 7t X &=l
object2| ID

— ObjectID *curOID
(IN) 2 XH objectl| ID

— ObjectID *prevOID
(OUT) X objectl| 0| objectl| ID

— ObjectHdr *objHdr
(OUT) 21Xl object®| O™ objectl| header

—_—

— H

Four EQOS
S = e

° Hl_l-ngl-
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13515t |nternal Function

« eduom_CreateObject()
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eduom_CreateObject()

« I} eduom_CreateObject.c

. A
= O
— File2 7'd%t= pages & ﬂfﬂfﬂla X|’33t objectet &2 (&£
= 2783%h pagedll 22 objectE A Ust, A= obJectol
IDE gtetet

« Object &= ?lo 2R3t Atr S22 A7[E ALt
— sizeof(ObjectHdn + align =l object HIO|E FHo| 7|
+ sizeof(S/ottedPageS/od)
« ObjectE &Y pages 18
— W2td|E{ 2 F0{Z nearOb7t NULL O OfH AL,
» nearOb/?t K& El pagelf 0l S710] U= 42,
o Gt pageE ObJeCtE AI—OIoL pageg M oI-
« MHE pages $XY available space listOf| Al Af&||et
- QA MHE pageE compact & 36
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» nearOb?t X&El paged| 0§ S57+0| 8

TT O '—

« MER pageE &% 20t objectE M YUE pagez MH
« MHE pagel| headerg x7|3het

« MHE pageE file 1’8 pageE £ O

oo

D

2O A listO| M nearOb7t X%
=l pagel| CtZ page= & et
— It2tO|E 2 FOE nearObZt NULL Q! Z 2,

» Object?| A7|7} page2| data @ MK 27| At 0[5t0| 11, si
objectE &I &+

218t = Qe 379 available spaceE = available space list
£ 3 7t& 22 37|19 available spaceE 4= listdl| page?t EX|st= &

o
L

« SIS available space list2| & #R]| pageE objectE &f &E page=
AI_-|I'| (=13

« MEEl pageE ¥ X| available space listOf| Al AtK| &
ZQAl U™ E pageE compact &
» f 2US UFSIK| %—*_T'_ fileQ| OFX| 2 page (fileg F3l= page=2l
linked listOll A 2| OFX| 2t page) Off O 5 &7t0] Y= E2,
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o If2}0|H
— ObjectID *catObjForFile
(IN) object& & Y& fileOl| CHSE B E (sm_CatOverlayForData) 7t X
& El objectl] ID
— ObjectID *nearObj
(IN) & &2 objectZt Q1™ M7 E|0{OF 3t= object| ID
— ObjectHdr *objHdr
(IN) & 2 object®| tag 2f0| A& &=l object header
— Four length
(IN) &f 2 object| HIO[H2| ZO| (EHRl: # of bytes)
— char *data
(IN) & 2 object2| H|O|E
— ObjectID *oid

(OUT) & =l objecte| ID -
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— Four Og3|ZE

. B B

EduOM_CompactPage(), om_GetUnique(), om_FileMapAddPage(),
om_PutInAvailSpaceList(), om_RemoveFromAvailSpacelList(),
RDsM_PageldToExtNo(), RDsM_AllocTrains(), BfM_GetTrain(),
BfM_GetNewTrain(), BfM_FreeTrain(), BfM_SetDirty()
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NS &E|= APl Function

« RDsM_PageldToExtNo()
— Page?l &%t extentl HZ E Hi3tat
« Extent: Z2|HM L= QI page=2| T

— of2f0| g
e PagelD *pageld
(IN) page?| ID

e Four *extNo
(OUT) page”t &%t extentl| H=
H}S}7}

L— — HA

e Four 0z{ZE
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Four eduom_CreateObject(...)

{

Four firstExt;  /* number of the first extent of the file */
sm_CatOverlayForData *catEntry; /* pointer to the data file catalog information */
PhysicalFileID pFid; /* ID of the first page in the file */

MAKE_PHYSICALFILEID(pFid, catEntry->fid.voINo, catEntry->firstPage);
/* Get the first extent number of the file */

e = RDsM_PageldToExtNo((PagelD *)&pFid, &firstExt);
iflte < 0) ERR(e);
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e RDsM_AllocTrains()
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 Four volNo
(IN) page/traing 22 disk7t &% volumel| HZ
o Four firstExt
(IN) page/traing &3¢ fileQ] X HM page/t £ extent2| H=
 PagelD *nearPID
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ID
e Two eff

(IN) page/traing 2=t fileQ| extent fill factor 43
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e Four numOfTrains
(IN) 2=t page/train 2=

e Two sizeOfTrain

(IN) 22 train| 37| (EHS: # of pages)

(% pageE 57| RISNM =, sizeOfTraing 12 278%)
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(OUT) 'cg-%FEI_I page9| ID EE&= train9| 751 I:II—-MKH page9| ID
_ Higlzk

L—- 1— HA

e« Four Q|22 E
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{

Four eduom_CreateObject(...)

PagelD pid; /* ID of a page */

PagelD nearPid; /* ID of the page to which the page to be allocated is to be
physically adjacent on the disk */

Four firstExt;  /* number of the first extent of the file */

sm_CatOverlayForData *catEntry;  /* pointer to the data file catalog information */

/* Allocate a new page */
e = RDsM_AllocTrains(catEntry->fid.voINo, firstExt, &nearPid, catEntry->eff, 1,

PAGESIZE2, &pid);

iflte < 0)ERR(e);
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« BfM_GetTrain()
— Page (sizeOfTrain=1) EEE train (siz
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e TrainlID *trainld
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Four eduom_CreateObject(
ObjectID  *catObjForFile, /* IN: ID of the object that contains the catalog
information */
)
{
SlottedPage *catPage; /* pointer to a buffer */
/* Fix the page that contains the catalog object to the buffer */
e = BfM_GetTrain((TrainID*)catObjForFile, (char**)&catPage, PAGE_BUF);
ifte < 0) ERR( e);
}
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 BfM_GetNewTrain()
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(OUT) fixEl page/trainOfl CH$H ZQIE
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(IN) page/tralne fix & buffere| &
(X page= fix or7l M= z‘ype— PAGE_BUFZ M7 3sh
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e« Four 0332 E
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Four eduom_CreateObject(...)

{

PagelD pid; /* ID of a page */
SlottedPage *apage;  /* pointer to a buffer */

;’; Fix the page that has been newly allocated on the disk to the buffer */
e = BfM_GetNewTrain(&pid, (char **)&apage, PAGE_BUF);
ifte < 0) ERR(e);
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e BfM _FreeTrain()
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unfix &

. E': transactionS<= page/train accessE OFX|11 8| page/train
= bufferO| A unfix 3HOF 2t
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e TrainID *trainld
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Four eduom_CreateObject(
ObjectID  *catObjForFile, /* IN: ID of the object that contains the catalog
information */

)
{
/* Unfix the page that contains the catalog object from the buffer */
e = BfM_FreeTrain((TrainID*)catObjForFile, PAGE_BUF);
iflte < 0)ERR(e);
}
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. BfM_SetDirty()

— Buffer0ll MZ&HEl page (sizeOfTrain=1) £+ train (sizeOfTrain>1)
O =HE[/USS BEAISH| ?I5H DIRTY bitE set &
_ mjz2|0|H
e TrainID *trainld
(IN) DIRTY bitE set & pagel| ID =& train?| & R pagel| ID
 Four type
(IN) page/trainO| X & & buffer| ZF
(% pagel| DIRTY bitE set 5}7| {ISM =, pes PAGE_BUFZ A3}
I:I|-§|.7I-

—_ —

« Four 0332 E
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{

Four eduom_CreateObject(...)

PagelD pid; /* ID of a page */

/% Set the DIRTY bit */
e = BfM_SetDirty(&pid, PAGE_BUF);
if (e < 0) ERRB1(e, &pid, PAGE_BUF);
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« Util_getElementFromPool()

— PoolO|A MEZ2 dealloc list element S 7HE 2|3t | 2 2|
= o gty St ete fegl =

=
_ ut2jo|
e Pool *aPool

(IN) 22 ?sl AFHEE element pool

e void “*elem

(OUT) &2 B2 dealloc list element

e« Four Of|g{ZE
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Four EduOM_DestroyObject(...
Pool  *dIPool, /* INOUT: pool of the elements of the dealloc list */
DeallocListElem *dIHead) /* INOUT: head of the dealloc list */
{
PagelD pid; /* ID of a page */
DeallocListElem *dIElem; /* pointer to the element of the dealloc list */
/* Insert the deallocated page into the dealloc list */
e = Util_getElementFromPool(dIPool, &dIElem);
ifle < 0)ERR(e);
dlElem->type = DL_PAGE;
dIElem->elem.pid = pid; /* ID of the deallocated page */
dlElem->next = dIHead->next;
dIHead->next = dIElem;
}
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« om_GetUnique()

— PageOl| A AFEE unique HZE & 21, ST pagel| header
of #tH FHE A4S, & 2 unique H2 E Erete
_ mjatolE
e PgaelD *pid

(IN) unique 1S Z &t dt
* Unique unlqu
(OUT) & EH2 ynique HS

« Four 0332 E
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Four eduom_CreateObject(...)

{

PagelD pid; /* ID of a page */
SlottedPage *apage;  /* pointer to a buffer */

;’; Allocate a unique number to be used for the page */
e = om_GetUnique(&pid, &(apage->slot[-il.unique));
if (e < 0) ERRB1(e, &pid, PAGE_BUF);
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« om_FileMapAddPage()
— PageE file 7’4 page= = O|F 0Tl list0f &gt
— nt2jolH
* ObjectID *catObjForFile
(IN) fileOf| CHSF HE7F & E object2| ID
 PagelD *prevPID
(IN) & 2 page?| O|H pagez 278 E page2| ID
 PagelD *newPID
(IN) &t page®l ID
_ H}&}7H

L—- 1— HA

e Four Q{2 E
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Four eduom_CreateObject(

ObjectID  *catObjForFile, /* IN: ID of the object that contains the catalog
information */

ObjectID  *nearObj, /* IN: create the new object near this object */

)

PagelD pid; /* ID of a page */

;’L Insert the page into the list of pages of the file */
e = om_FileMapAddPage(catObjForFile, (PagelD *)nearObj, &pid);
if (¢ < 0) ERRB1(e, &pid, PAGE_BUF);
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« om_FileMapDeletePage()
— PageE file 7 page=Z O|R0{% listO| A AfA|Et
— mjz2}o| g
* ObjectID *catObjForFile
(IN) fileOf| CHSF HE7F & & object2| ID
 PagelD *newPID
(IN) A& page®| ID
_ dtsizt

e« Four {22 E
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Four EduOM_DestroyObject(
ObjectID  *catObjForFile, /* IN: ID of the object that contains the catalog
information */

)

{
PagelD pid; /* ID of a page */

;’; Delete the page from the list of pages of the file */
e = om_FileMapDeletePage(catObjForFile, &pid);
if (¢ < 0) ERRB1(e, &pid, PAGE_BUF);
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« om_PutinAvailSpacelList()
— PageE available space listOf] & 2%t
— I}2t0] E
* ObjectID *catObjForFile
(IN) fileOf| CHSF HE7F & & object2| ID
e PagelD *pid
(IN) & e page?l ID
» SlottedPage *apage
(INOUT) & & page
HI &7+

L—- 1— HA

e« Four Q|22 E
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Four eduom_CreateObject(
ObjectID  *catObjForFile, /* IN: ID of the object that contains the catalog
information */
...)
{
PagelD pid; /* ID of a page */
SlottedPage *apage;  /* pointer to a buffer */
/* Insert the page into the available space list */
e = om_PutlnAvailSpacelist(catObjForFile, &pid, apage);
if (e < 0) ERRB1(e, &pid, PAGE_BUF);
}

QLINRA/EAuCOSMOS Z 2 A E Manual, KAIST Copyright © 2013-2015 by Kyu—-Young Whang



« om_RemoveFromAvailSpacelList()
— PageE available space listOf| A| AtK| 5t
_ Ij2o|H

* ObjectID *catObjForFile
(IN) fileOf| CHSF HE7F & & object2| ID
e PagelD *pid
(IN) A& page®| ID
» SlottedPage *apage
(INOUT) & X & page
— ghsigt
« Four OZE
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Four eduom_CreateObject(
ObjectID  *catObjForFile, /* IN: ID of the object that contains the catalog
information */
)
{
PagelD pid; /* ID of a page */
SlottedPage *apage;  /* pointer to a buffer */
/* Delete the page from the available space list */
e = om_RemoveFromAvailSpacelist(catObjForFile, &pid, apage);
if (¢ < 0) ERRB1(e, &pid, PAGE_BUF);
}
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