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APXLTEKTOVLKN ZuoTthpdtwy Aloxeiplong Baoswv
Aedopevwyv (DBMS)

* 'Eva amAomoLnpeEVO HOVTEAO aPXLTEKTOVIKAC evoc DBMS
nepthapPavel ta akoAouBa Baolkd cuotatikd (components).

3TNV MPAYUATLIKOTNTA N AELTOUPYLKOTNTA
OAWV OUTWV TWV ETMIUEPOUG CUOTATIKWY deV
glval t6oo Eekabapn 600 daivetal oto
Suthavo oxnua.

DEMS
RELATIONAL ENGINE
DOUERY MAMAGER
oL OUERY
S0L COMMANDS OPTIMEER CATALDG
COMMANDS A MAGER MAMAGER
PHYSICAL PLANS
MAMNAGER
S STORAGE ENGINE
ACCESS METHODS
DATABASE MAMNAGER
e
— CONCURRENCY STORAGE STRUCTURES
5 TRANSACTION
LG MA MAGER MAMAGER AND
— RECONERY
— MANAGER MARAGER
DB BACKUP PEAMAMENT MEMORY
T ——
PERMANENT MANAGER
WMEMORAY

Relational Engine: DBMS “Brain”

Storage Engine : DBMS “Muscle”

Source: A. Albano, D. Colazzo, G. Ghelli, R. Orsini, DBMS Internal, 2015.




Relational Engine

« Data Definition Language (DDL) Manager: Eneéepyaletal 10
oxnua tng Baonc.

* Query Manager: sneéepyaletol T0 EPWTNHO EVOC XPNOTN KoL
TO JUETATPETIEL O pLo LOOOUVOUN AAAQ TILO ALTTOTEAECUOTIKA
nopdn Pplokovtac £ToL Lo KAAR OTPATNYLKA VLo TNV EKTEAEDH
ToU.

« Catalogue Manager: dlaxetpiletal ta petadedopeva TG
Baong.



Storage Engine

Permanent Memory Manager: Staxelpiletal tic oeAidec otov dioko.

Buffer Manager: Siaxelpiletol tnv petadopd twv oeAidbwv amo tov Siloko
oTNV MVAHLN Kol avtiotpoda.

Storage Structure Manager: diaxelpiletol T Sopec SedopEvwy e 0TOXO
TNV amoBnKevon Kol ATMOTEAECUATLKN avAaKTnon Twv Sedopévwy.

Access Methods Manager: mop&xeL TNV AMOLTOUEVN AELTOUPYLKOTNTA VLo
Vv dnuloupyla kat tnv dtaypadn Bacswv, apxeiwyv Kot SELKTWV KAOWC
enionc kal Tic pebodouc mpocofaonc yla cApwon TMILVAKWY Kol SELKTWV.

Transaction and Recovery Manager: StacdaAilel Tnv akepaloTNTA TNG
Baonc SedopeEvwv OE TIEPUTTWOELS ATTOTUXNMEVWY CUVAAAOYWV Kall
OLOTOXLWV TOU CUOTHHLOTOC

Concurrency Manager: ¢ppovrtilel yia tnv anoduyrn cUYKPOUCEWV OE
TMIEPUTTWOELC TAUTOXPOVNC IpocBaonc.
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MeAgtn MNepimtwonc

Mia toAueBvIKN etaLpeia SLaBETEL Eval NAEKTPOVLKO KATAOTN A LECOW TOU
OTTOLOU Ol KATAVAAWTEC £XoUV MpooBaon o€ Evav Peyalo aplOuo mpoiloviwy
OLKLOKOU €EOTIALOMOU Kol e€0TIALOOU ypadeiou. O OUVOALKOC aplOLLOC TwV
SlaBeopwy poioviwyv avépxetal og 15000.

H etaupeia BEAEL va TNPEL OTATLOTIKA OTOLXELQ OXETLKA UE TNV EMLOKEYPLUOTNTA
TWV NPOLOVIWV TNC.

To TTAEOV ONUAVTLKO UTTOSELY L EPWTAMOTOC TIOU TIPETEL VAL artavTnOetL eival
™G HoPPNG:

— Molog gival o aplBUOC Twv eTLOKEPEWV TOU TIPOIOVTOC X yLa TNV tepiodo Y;

Znteitou:

A. Na ekTiunBel o amoBnNKeEUTIKOC XWPOC TTOU QTTALTELTOL YO TNV TAPNON
TWV QTOLLTOUUEVWV OTATIOTIKWY OTOLXELWV EVOC ETOUC.

B. Na uvAomolnBei évag mivakog otov omoio va Kataxwpouvtal Ta
OTOTLOTIKA oTolxeia. H oxedlaon tou mivaka va yivel ETOL WOTE
EPWTNAHOTA TNG TTAPATIAVW HoPPNC Vo ekTEAOUVTAL LE TPOTIO
artoSoTLKO.



/A\oyLKO Kol duoLKO Eminedo

* To mpoBANua pavtalel amAo yLo KATIOLoV Ttou OLAOETEL PACLKEC
YVWOELC TWV AoYLIKwV Sopwv amoBnkevonc Kat deltktodotnong
(mtivakec kot deiktec) mou dtabetel Eva DBMS .

* Q0TO00 PACLKEC YVWOELC TWV dopwv dedopuEVWY 0 PUOLKO
eninedo (eyypadec kat oeAldeC), oL omoiec cUVOETOULV TLC
NP ATIAVW AOYLKEC SOMEC, LOC ETILTPETIOUV VA TIAPOUUE
KOAUTEPEC AMOPACELC OXETIKA LLE TLC OTTALTNOELC OF
QATTOONKEUTIKO XWPO Kol TIC GUCLKEC SOUEC TTOU artattouvTal yLo
armodoTIKN avaktnon Twv MAnpodoplwv (BEATLOTN ekTEAEDON
ETIEPWTNOEWV).



Evypadec (Records)

Mia eyypadn €ivol n Hkpotepn anodnkevtikn doun
evoc apxeilov otov SQL Server.

KaBe ypopun evoc mivaka amoBnkevetol otov dloKo
UE TNV popodn pLag eyypadng.

Yo tnv popdn eyypadwv dev amoBnkevovtol LOVO
Tt OEOOUEVO TWV TILVOKWV.

Yo tnv popdn eyypadwv amnobnkevovtal emniong ot
OeLKTEC KoL Ta peTadedopeval.



Evypadec (Records)

Mia eyypadn amoteAeitat amd £vav aplBuo medilwv otabepol N
HeTaBANTOU HAKOUC.

Yridpyouv Stadopol tpomnot anobrikevong tTwv dedopevwy pag eyypadnc.

A fixed-length record

Attribute Position Value type Value
Mame 1 char{10) Rossi
StudentCoda 2 char(g) 456
City 3 char{2) M
Birth'Yaar 4 int(2} 68
Total number of characters = 20
Attribute values are separated:
a) by position Rossi, 00456, MIGE
b} with a separator Rossi@456@ MI& 68
C) with an index* (1. 6,9, 11) Rossid5aMIGE
d) with labels** i6, 1, Rossip4, 2, 456)(3, 3, MI)(3, 4, 68)

* The index, placed at the beginning of each record, indicates the beginning of each attribute valoe.
** Each attribute value starts with a counter that tells how many characters ane used to code the position
of the attnbuie and its value.

Source: A. Albano, D. Colazzo, G. Ghelli, R. Orsini, DBMS Internal, 2015.




SQL SERVER: Aopn Eyypadng

e Xtov SQL Server pwa eyypadn anobnkevetal o popdn fixedvar.

tbyte | 1byte | 2bytes | nbytes | 2bytes | nbytes | 2bytes :o"‘::'m n bytes

A A - A 4 A 1 *

Variable length column data

Variable column offset array

Number of variable length columns

[ ]
NULL bitmap - 1 bit per column

L ]
Number of columns in the NULL bitmap

L]
Fixed-length data

L]
Total length of fixed-length data (including status bytes)

L]
Status bits B

L ]
Status bits A



SQL SERVER: Aopn 2eAibag

Ol eyypadEg anobnkevovtal o osAldEC.

Ta Sedopéva petadépovral amod tov SLOKO oTnV HVUN Kal aviiotpoda umo tnv popdn
oeAibwy, TIc omoiec Staxelpiletal o Buffer Manager.

H doun plag oeAidag otov SQL server givat n akoAouon.

96

Bytes Page Header

Page Header

""" 00 10 01 £f0 0f 10 00 ab al

7 11 £0 Of 00 10 01 £0 Of 10

777 01 02 ec 10 0d 11 dl c0 11 Body

L 8060 L_
1 1c 11 1a 0a £0 df 10 00 al Bytes {Bmggiesjl Body

Free Space

Offsets Row

d 3 A 2 1

| Feyies Record Offset Array

123 | 114
T T

11



MPOZOXH: To neyeboc tnc eyypadnc dev pmopei
va uTtepPBaivel to peyeboc tne oeAidac.

Mz SOLQuery1.sql - WINDOWS7-PC\SQLEXPRESS library (Windows7-PC\mbkap (56))” - Micresoft SOL Server Management Studio - X
File Edit View Query Project Debug Tools Window Help

D i S e | NewOuery [ v | 4 a9 - - G- 5 | =) I | - T o

Paddllbey | 7 Eeat ppsug ® o33 )50 [35HOY =2 :

S Poet———— = = = @ ..,
Comeet 3133 8 7 (5] -ICREATE TABLE t4 = -
[=] La WINDOWST7-PC\SQLEXPRESS (SQL Server 11.0.2218 - Windows A E:

= (3 Detabases ( coll CHAR(4200), =
(4 System Databases
w 1 aipert col2 CHAR(4000)
ERTEL
[ Database Diagrams ) 3
[ Tables
[l Views 4
3 Syncnyms [

(3 Programmability bl
[ Service Broker -
@ [ Storage W
[ 3 Security -
u art_last 00% - ]
lﬂ Z’“k 3 Messages b
Il banl .
1 bankl Msg 1701, Level 16, State 1, Line 1
book: - P . P . .
Hc:;: Creating or altering table 't4' failed because the minimum row size )

H::;;‘;? would be 8287, including 7 bytes of internal overhead.
L

[ fiovary This exceeds the maximum allowable table row size of 8066 bytes.
[ Database Diagrams

[ Tables A
£ Views 9
3 Synenyms

31 Programmability

[ Service Broker

[ Storage

[ Security

| movies

[ movies2018

| moviesDB

|0 musicdb

| PANELLHNIES

| ReportServer$SOLEXPRESS

| ReportServerSSQLEXPRESSTempDE

IEEREEEEE

e @@

[ testdol
1 =
[TE---3
Security v 00% -
< ) - > 1\ Query completed with errors. WINDOWS7-PC\SQLEXPRESS (11.... | Windows7-PCi\mkap (56)  library | 00:00:00 | 0 rows

Show output from: DR

Matches: {

12



>to Mapadelypa pogc

‘Eotw OtL KABe mpoidv mpoodlopiletal povadika ano évav Kwdiko (ProductID), o omoiog ivat aképato aplOpoc.

O aplBpoc twv enokePewv (visitCount) pumopel emiong va avamnapactadel pe Eva akEpalo aplOuo.

Ma tnv nuepounvia eniokePng (visitDate) pnopou e va xpnotuomnolticouvpe tov tuno SMALLDATETIME.

T€Aog yia tnv wpa visitHour Oa xpnolpomnowjocoupe tov tumo TINYINT.

H dour tng eyypadng pag Ba eivat n 8ng:

ProductID INT 4 bytes
VisitDate SMALLDATETIME 4 bytes
VisitHour TINYINT 1 byte
VisitCount INT 4 bytes
TOTAL 13 bytes

H eyypadn opwe dev mepléxel povo ta dedopeva. Xpelaldpaote enionc:

— 2 status bytes

— 2 fixed length bytes

— 2 null bitmap length indicator bytes
— 1 byte for null bitmap

— 2 bytes in the record offset array in the end of the page

2YNOAIKO METEOOZ EITPADH2=13+9=22 bytes

Epooov to peyebocg tng oeAidag

elval 8096 bytes pmopoupe oe

uLa oeAida va amobnkeVoou e
8096/22=368 syypadEc.

13




Anuoupyia Mivoka Alxwc Agiktn

AnNUloupyoupEe TOV TivoKa:

CREATE TABLE StatsNoIndex

( ProductID INT NOT NULL,
VisitDate SMALLDATETIME NOT NULL,
VIsitHour TINYINT NOT NULL,
VisitCount INT NOT NULL

)s

Qoptwvoupe 1.000.000 EyypadEg:

Declare @productID INT

Declare @VisitDate SMALLDATETIME
Declare @VisitHour TINYINT
Declare @VisitCount INT

Declare @x INT

Set @x =1

While @x <= 1000000

Begin
SET @productID=(SELECT FLOOR (100000 + (115000-100000+1)*RAND()))
SET @VisitDate=(SELECT DATEADD(DAY,ABS(CHECKSUM(NEWID())%365),"'2019-01-01"))
SET @VisitHour=(SELECT FLOOR (1 + (24-1+1)*RAND()))
SET @VisitCount=(SELECT FLOOR (1 + (10000-1+1)*RAND()))
INSERT StatsNoIndex values (@productid, @visitDate, @visitHour, @VisitCount)
SET @x=@x+1

End

14



H evtoAn DBCC IND

DBCC IND (<database>, <object>, <IndexID>)

Moag Oelxvel molec oeAldeC AvVTLOTOLXOUV OE €vaV OVTLKELMEVO
(rtivatka) Tng Baonc.

— database: To ovopua tng Baong

— object: To ovopa Tou Ttivaka

—IndexID: 0, 1, -1 (index type)



H evtoAr) DBCC PAGE

DBCC PAGE (<database>, <FileID>, <PagelD> <style>)
Epndavilel ta meplexopeva pog oeAidac .

— database: To 6ovopa ¢ Baong

— FilelD: O kwbKOG TOL apyxeiou

—PagelD: O aplBuocg tng oeAidag

— style: Mopdn eudaviong twv anoteAeopdtwy (0,1,2,3)

H evtoArl DBCC PAGE otéAvel ta amoteAéopata o€ kamolo log apxeio. MNa va
doUpEe TA AmMOTEAEoUATO OTNV 0BOVN TPEMEL VA EVEPYOTIOL\OOULE TO
flag3604 :

DBCC TRACEON(3604)
DBCC PAGE (eshop, 1, 1300, 3)
DBCC TRACEOFF(3604)



2TATLOTIKA 2TtoLxela (TIME)

SET STATISTICS TIME ON

Epudavilel oTATIOTIKO OTOLXELQL OXETIKA LE TOV XPOVO EKTEAECNC
lLac cuvaAAaync.

SET STATISTICS TIME OFF
ATtevEPYOTIOLEL TNV ELPAVLION OTATLOTIKWY OTOLYELWV



2tatloTika Ztoxeia (10)

SET STATISTICS 10 ON

Epudavilel oTaTLoTIKA OTOLKELOL OXETLKA UE TLC amaLtoelg 10 piog
ouvoAAaync.

SET STATISTICS 10 OFF
Artevepyomolel TNV epdAvVIoN TWV CTATIOTIKWY OTOLXELWV .



YrioAoyioape 2woTta;

e Me Bdon Ttoug umoAoyiolpouc pag yloe 1000000 eyypadEC armattouvtal
100000/368=2717,39 dnAadn 2718 oeAibeg dnAadn
2718x8192/1024/1024=21,23MB.

,_»5,; SQLQuery2.sql - MAKIS-PC\MSSOLSERVERDT.CAMP (MAKIS-PC\Makis (63))* - Microsoft SOL Server Management Studio Quick Launch (Ctrl+ Q) P o B X

File Edit View Query Project Debug ApexSOL  Tools Window  Help

-0 (B~ u-UMP| By BRREBD XTA|9-C -8 Generic Debugger - L
“ | camp “ | P Becute Debug = VEEEH|FHEH AELH | € 3= | % .

Object Explorer Al SOLOuery2.sql - MA..KIS-PCiMakis (65))* + > JEelReliE K B ¥ EW i el M Ea ) i
Comet” ¥ TO DBCC IND h StatsNoInd %) 2
o @ MAKIS-PCUMSSQLSERVERDT (SQL & ( esno p J atshNolndex J ) =
= Databases -
System Databases
D);tabase Snapshots 0% M D
= i eshop B Results B Messages
Database Diagrams PageFID  PagePID  IAMFID  IAMPID  ObjectlD IndexID  ParitionMumber  Partition|D iam_chain_type PageType Indexlevel MNextPageFID MNextPagePID PrevPageFID =«
= 17 Tables 2840 1 9196 1 73 1285579618 O 1 72057594043629568  Inow data 1 0 0 0 0
System Tables 2841 1 9197 1 73 1285579618 O 1 72057594043629568  Inow data 1 0 0 0 0
FileTables 2842 1 9198 1 73 1285579618 O 1 72057594043629568  Inow data 1 0 0 0 0
Bxternal Tables 2843 1 9139 1 73 1285579618 0 1 72057534043629568  In-ow data 1 0 0 0 0
Graph Tables 2844 1 9200 1 73 1285579618 0 1 72057594043629568  Intow data 1 0 0 0 0
ER dbo.StatsNolndex 845 1 2n 1 7 1285579618 0 1 72057534043629568  Inow data 1 0 0 0 0
BH dbo.StatsWithindex 2846 1 9202 1 73 1285579618 0 1 72057534043629568  In-ow data 1 0 0 0 0
Views 2847 1 9203 1 73 1285579618 O 1 72057594043629568  Inow data 1 0 0 0 0
External Resources
Synonyms 2848 1 9204 1 73 1285579618 O 1 72057594043629568  Inow data 1 0 0 0 0
Programmability 2843 1 9205 1 73 1285579618 O 1 72057594043629568  Inow data 1 0 0 0 0
Service Broker 2850 1 9206 1 73 1285579618 O 1 72057594043629568  Inow data 1 0 0 0 0
Storage 2851 1 9207 1 73 1285579618 O 1 72057594043629568  Inow data 1 0 0 0 0
Security 2852 1 9208 1 73 1285579618 O 1 72057594043629568  Inow data 1 0 0 0 0
@ camp 2853 1 9209 1 73 1285579618 O 1 72057594043629568  Inow data 1 0 0 0 0
Security 2854 1 5210 1 73 1285579618 O 1 72057594043629568  Inow data 1 0 0 0 0
Server Objects 2855 1 9211 1 73 1285579618 O 1 72057594043629568  Inow data 1 0 0 0 0
Replication 2856 1 9212 1 73 1285579618 O 1 72057594043629568  Inow data 1 0 0 0 0
PolyBase 2857 1 9213 1 73 1285579618 O 1 72057594043629568  Inow data 1 0 0 0 0
Always On High Availability 2858 1 9214 1 73 1285579618 0 1 72057594043629568  In-ow data 1 0 0 0 0
Management 1 9215 1 73 1285579618 O 1 72057594043629568  Inow data 1 0 0 0 0 -
B <0 Sanver e 5 o E
= ! ! @ Cluery executed successfully. MAKIS-PCYMSSQLSERVERDT (14.... | MAKIS-PC\Makis (65) | CAMP | 00:00:02 | 2859 rows

Ln1 Col 34 Ch34 IS




Eudavion 2eAitbwv tou Mivaka: StatsNolndex

LAE SOLOuery2 sql - MAKIS-PCWMSSQLSERVERDT.CAMP (MAKIS-PC\Makis (65))" - Microsoft SOL Server Management Studio Quick Launch (Ctrl+ Q) P - F x
File Edit View Query Project Debug ApexSQL  Tools Window Help
fo-o - -2 Ml BNvuey BRI AR (XD |90

| B | Generic Debugger - o o_
“f | camp + | b Execute Debug VITE R | EmEa = e,

Object Bx... = § 3 | EelRelTE, R0 (RN MEWNALE LS NE LI ) Rl 501 Query.sgl - MA..KIS-PCyMakis (52))*

DBCC IND (eshop, StatsNoIndex, ©)|

= @B MAKIS-PC =
= Databa
Sys
Dat
esh

=

PagePID IAMPID  ObjectlD Part'rtionNum... Partition| Dt iam_chaj Page Type NextPageFID \MNextPagePID # PrevPageFIIN, PrevPageFPI[
1

NULL 1285575618 72057554043629568 10
73 1285579618 72057554043629568  Inow dath 1
73 1285579618 72057594043629568  Intow data
73 1285579618 72057594043629568  Intow data
73 1285579618 72057594043629568  Intow data
73 1285579618 72057594043629568  Intow data
73 1285579618 72057534043623568  Intow data
73 1285579618 72057554043629568  Inow data
73 1285579618 72057554043629568  Intow data
73 1285579618 72057594043629568  Intow data
- C;\ 73 1285579618 72057594043629568  Inrow data
Securt 7 1285579618 72057504043629568  Inrow data
73 1285579618 72057594043629568  Intow data
73 1285579618 72057534043623568  Intow data
73 1285579618 72057534043623568  Inrow data
Manag 73 1285579618 72057554043629568  Intow data
Integra 73 1285579618 72057594043629568  Intow data
B soLse~ |0 7 120RE7GE18 THIETROANAIRIGRER Inrrume dzta
@) Query executed successfully. MAKIS-PC\MSSOLSERVERDT (14.... | MAKIS-PC\Makis (65) | CAMP | 00:00:02 | 2859 rows

B &E

B E
B ®E

BEHE

B ®

Server
Replicz
PolyBa

Always

000000000 o000 o0o0o0oo
000000000 o000 o0o0o0oo

HEEREEBHEBE

-

O o o o oo o oo oo o oo ooodg
o o0 00000000 0ooQq

o 0o 00 00000 o000 oOo0oo
o Do 00 o0 0000000 oOo0oo

=]
=]
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Meplexopeva 2eAidbog Aedopevwy 256 (page 256)

L"hc: SQLQuery2.sql - MAKIS-PC\MSSQLSERVERDT.CAMP (MAKIS-PChMakis (65))* - Microsoft SOL Server Management Studio Quick Launch (Ctrl+Q) Pl - 7 x

Eile  Edit View Query Project Debug ApexS0OL  Tools Window  Help

©-0(8- -2 R Brvan BRRSS|%TA|9-C (@) Generc Debugger - L
S | cavp - | b Bxecute Debug ¢ v SCEE| R ABH

(e A B SO CQuery2.sql - MA.KIS-PC\Makis (63))* & > pelkeiiE, R [Eg {IS-PC\Makis (.
Comnect~ ¥ " —IDBCC TRACEON (3684) _
DBECC PAGE (eshop, 1, 256,3)]
= @ MAKIS-PC ~ DBCC TRACEQFF (36@4)
= Databa
Sys
Dat BP Messages
£ i esh
=

il
5

I
it
¥
i
Pl

100% -

DAGE HERDER:

Page @0x000001FZES2RR000

=

m _pageld = (1:258&) m_headerVersion = 1 mtype = 1
m_typeFlagBits = 0x0 m level = 0 m _flagBits = 0x8200

m objld (RllocUnitId.idObj) = 185 m _indexId (ARllocUnitId.idInd) = 25&

Metadata: REllocUnitId = 720575540500520%6

Metadata: PartitionId = 720575540436255638 Metadata: IndexId = 0
Metadata: ObjectId = 1285573618 m prevPage = (0:0) m nextPage = (0:0)
pminlen = 17 m_sleotCnt = 350 m_freelnt = 33&

m fresData = 7056 m reservedCnt = 0 m lsn = {1237:18272:2)
m xactReserved = 0 m_xdesId = (0:0) m_ghostRecCnt = 0
m_tornBits = 1602250417 CE Frag ID =1

HEEE

Rllocation Status

ZEM (1:2) = BRLLOCATED SEAM {1:3) = NOT ALLOCATED PFS {(1:1) = 0Ox44 ALLOCATED 100_BCT_FULL
@ cA DIFF (1:6§) = CHANGED ML (1:7) = NWOT MIN_LOGEED

Securit

Server

Replicz Record Type = PRIMRRY RECORD Record Attributes = NULL BITMAP Record Size = 20

PolyBa

Slet 0 Offset Oxe0 Length 20

Alwa)rs Memory Dump @0x0000004RR51FA0&0

Manag
Integra
& S0LSe™

0000000000000000 10001100 0ck50100 00000bak l13ccla00 00040000
100% -

@ Query executed successfully, MAKIS-PCY\MSSQLSERVEROT (14....  MAKIS-PC\Makis (65) = CAMP | 00:00:01 | 0 rows

BEEEEHBEB

Col 28
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PAGE HEADER:

Page @0x000001F2E92AA000

M pageTd = (1:256) I n_headerversion = 1

m_typeFlagBits = 0x0 m_level = 0 m_flagBits = 0x8200
m_objId (AllocUnitId.idObj) = 185 m_indexId (AllocUnitId.idInd) = 256

Metadata: AllocUnitId = 72057594050052096

Metadata: PartitionId = 72057594043629568 Metadata: IndexId = @
Metadata: ObjectId = 1285579618 m_prevPage = (0:0) m_nextPage = (0:0)
pminlen = 17 m_sTotCnt =350 I n_freeCnt = 396
m_freeData = 7096 m_reservedCnt = © m_1lsn = (1237:18272:2)
m_xactReserved = 0 m_xdesId = (0:0)

m_tornBits = 1602250417 DB Frag ID = 1

Allocation Status

GAM (1:2) = ALLOCATED SGAM (1:3) = NOT ALLOCATED PFS (1:1) = ox44
ALLOCATED 100_PCT_FULL
DIFF (1:6) = CHANGED ML (1:7) = NOT MIN_LOGGED

Slot @ Offset Ox60 Length 20

Record Type = PRIMARY_RECORD Record Attributes = NULL_BITMAP Record Size = 20
Memory Dump @0x0000004AA51FAO60

0000000000000000 : 10001100 0cb90100 00VLObab 13cclako 00040000 ..... oo, «.Io.o....

Slot @ Column 1 Offset 0x4 Length 4 Length (physical) 4
ProductID = 112908

Slot @ Column 2 Offset 0x8 Length 4 Length (physical)

I

VisitDate = 2019-11-20 00:00:00.000

=

Slot © Column 3 Offset @xc Length 1 Length (physical)
VIsitHour = 19

Slot © Column 4 Offset Oxd Length 4 Length (physical)

IN

VisitCount = 6860

Slot 1 Offset ©x74 Length 20

Record Type = PRIMARY_RECORD Record Attributes NULL_BITMAP Record Size = 20



2TO AP ASELYUA LOC

* YrioBetovtag OtL KABe Tpoiov OEXETAL TOUAAXLOTOV
Ul emiokePn avad wpa o KAOE E€KOCLTETPAWPO
(24/7), Ba kataxwpnBolv otov Tivokad Hoc:

365 * 24 * 15000 = 131400000.

* AnAadn Ba xpslaotoups 131400000/368=
357065,22 = 358066 ocsAidec.

* Mov onuaivel 358066 * 8KB = 2,9 GB
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Anpovpyla Mivoka pe Agiktn

AnploupyoUpe €vav veo Tiivaka StatsWithIndex:

CREATE TABLE StatsWithIndex

( ProductID INT NOT NULL,
VisitDate SMALLDATETIME NOT NULL,
VIsitHour TINYINT NOT NULL,
VisitCount INT NOT NULL

)s

Anuloupyol e tov Seiktn:

CREATE CLUSTERED INDEX CI1 ON StatsWithIndex(ProductId, VisitDate);

Doptwvou e TI¢ (dLeg eyypadéEc:

INSERT StatsWithIndex
SELECT ProductID,VisitDate,VisitHour,VisitCount FROM StatsNoIndex
ORDER BY ProductID, VisitDate

24



B-trees
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Page Split
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50LQueryl.sql - W..ows7-PCymkap (76))* + X

L50 %

ER Results

303
504
305
506
207
308
309
310
am
212
313
514
315

516 |

217
218
313
520
51
522
523
524
525
526

alalalalalalala|a oL oo o alalala]a]a]a =

Eudavion 2eAtbwv tou Mivaka: StatsWithindex

DBCC IND (eshop, StatsWithIndex, 1)

-

PageFID

Eﬁ Messages
PagePID

3824

3826

IAMFID
1

[ S R R N QU I QU I QNI Y | U I R O R QYA I R I I gy

IAMPID

ObjectID

917573307
917573307
9175738307
917578307
917573307
917573307
917573307
9175738307
917578307
917573307
917573307
917573307
9175738307
917578307
917573307
917573307
917573307
9175738307
917573307
917573307
917573307
917573307
9175738307
917573307

IndexI1D
1

4 4 4 4 4 4 4 4 a4 4 4 4 a4 4 4 4 4 a4 a4 a1

PartitionNumber

[N S N P P P T Y (S P RS R N N R R

Partition|D

72057594043301888
72057594043301888
72057594043301888
72057594043301888
72057594043301838
72057594043301888
72057594043301888
72057594043301888
72057594043301888
72057594043301838
72057594043301888
72057594043301888
72057594043301888
72057594043301838
72057594043301838
72057594043301888
T2057594043301888
72057594043301888
72057594043301888
72057594043301838
72057594043301888
T2057594043301888
72057594043301888
72057594043301888

iam_chain_type
InTow data
Inow data
Inow data
Inow data
Inow data
InTow data
Inow data
Inow data
Inow data
Inow data
Inrow data
Inow data
Inow data
Inow data
Inow data
Inrow data
Inow data
Inow data
Inow data
Inow data
Inrow data
Inow data
Inow data

Inow data

PageType

1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2

IndexLevel

L el et e i T R — T — IR — N — T — T — T — D — N — I — i — I — i —

NextPageFID

T | i I o i Y

MextPagePID
3804
3805
3806
3807
3308
3809
3810
38N
3812
3813
3814
3815

3318
319
3820
kvl
822
3823
3324
3825
3826
3827

PrevPageFID

[ [ P P R N RIS R R G RSO O R R (U O R R R

PrevPagePID

3302
3303
3804
3805

3524

27



Meplexopeva 2ZeAidog Aeiktn 3816 (page 3816)

SQLQuery1sal - WewsT-pCmkar ()= <

-|DBCC TRACEON (3604)
DBCC PAGE (eshop, 1, 3816, 3)
DBCC TRACEON (3604)

150 % =
EE Resuts g Messages
Fileld Pageld Row Level ChildFileld ChidPageld ProductlD key) VistDate (key) UMIGUIFIER key) KeyHashValue  Row Size

11 /e 0 2 1 3296 NULL NULL NULL NULL 15
2 1816 1 2 1 1317 101070 20190414 00:00:00  © NULL 15
3 | fae 2 2 1 1318 102145 20191127 00:00:00 0 NULL 15
4 1 3m6 3 2 1 1819 103233 20190720 00:00:00 1 NULL 23
5 1 86 4 2 1 18320 104298 20190605 D0:0D:00 1 NULL 23
[ /6 5 2 1 1821 105382 20190306 00:00:00  © NULL 15
71 816 & 2 1 322 106452 2015-08-23 00:00:00 0 NULL 15
3 1 /e 7 2 1 18323 107527 20190104 00:00:00  © NULL 15
9 1 8 8§ 2 1 3324 108620 20190925 00:00:00 O NULL 15
01 86 3 2 1 1925 109657 2019-04-28 00:00:00 0 NULL 15
111 816 10 2 1 1926 110783 2015-01-23 00:00:00  © NULL 15
121 /s 11 2 1 1827 111887 2019-12-31 0D0:00:00 1 NULL 23
131 81 12 2 1 1323 112977 20190810 00:00:00  © NULL 15



Meplexopeva 2eAidoag Asiktn 3818 (page 3818)

SQLQuery.sql - W..ws7-PCimiap (76)) -+ < |
-|DBCC TRACEON (3604)

DBCC PAGE (eshop, 1, 3818, 3)
DBCC TRACEON (36e4)

150% -

FH Resuts [l Messages ¥ Client Statistics

Fileld Pageld Row Level ChidFileld ChidPageld ProductiD key) VistDate key) UMIQUIFIER key) HKeyHashValue Row Size
1 1818 0 1 1 3706 102145 2019-11-27 00:00:00 0O NULL 15
2 P17 a1 1 3707 102151 201903-23 00:00:00 0 NULL 15
31 a2 1 1 3708 102156 2019-04-20 00:00:00 0O NULL 15
4 1 1818 3 1 1 3709 102161 2019-08-01 00:00:00 O NULL 15
5 1 agle 4 1 1 1710 102166 2018-10-21 00:00:00 O NULL 15
6 1 1818 5 1 1 3711 102171 2019-12-08 00:00:00 O NULL 15
7o 1818 6 1 1 1712 102177 2019-03-03 00:00:00 O NULL 15
31 agle 7 1 1 1713 102182 2019-10-30 00:00:00 O NULL 15
9 1 1818 8 1 1 1714 102188 2019-01-27 00:00:00 0O NULL 15
01 1818 9 1 1 1715 102193 20190919 00:00:00 O NULL 15
11 agie 10 1 1 1716 102199 2019.04-10 00:00:00 O NULL 15
1201 g1 11 1 1 1717 102204 2019-08-31 00:00:00 O NULL 15
131 1818 12 1 1 1718 102209 2019-08-30 00:00:00 O NULL 15
41 agie 13 1 1 1715 102214 20181210 00:00:00 1 NULL 2



Meplexopeva 2eAiboag 3707 (page 3707

5QLQueryl.sql - W..ws7-PCimkap (T6))* & X
-|DBCC TRACEON (36€4)
DBCC PAGE (eshop, 1, 3767, 3)

DBCC TRACEON (3664)

150 % -
gi Messages

Record Type = FRIMARY RECORD Record Attributes = NULL BITMAP Record Size = 20
Memory Dump @0x000000719FCF8060

0000000000000000: 10001100 078£f0100 0000leaa 02da2600 00050000 ............. Oa.....
Slot 0 Column 0 Offset 0x0 Length 4 Length (physical) 0

UNIQUIFIER = 0

Slot 0 Column 1 Offset 0x4 Length 4 Length (physical) 4

ProductID = 102151

Slot 0 Column 2 Qffset 0x8 Length 4 Length (physical) 4

VisitDate = 2019-03-28 00:00:00.000

Slot 0 Column 3 Offset Oxc Length 1 Length (physical) 1

VIsitHour = 2

Slot 0 Column 4 Offset Oxd Length 4 Length (physical) 4

VisitCount = 9946

slot 0 Offset 0x0 Length 0 Length (physical) 0

KeyHashValue = (4dcdl7265ac4)
Slot 1 Offset 0x74 Length 20




2TOTLOTLKA 2TOLKELa (time)

4g timeStatsl.sgl - MAKIS-PC\MSSQLSERVERD1 .eshap (MAKIS-PCiMakis (51)) - Microsoft SOL Server Management Studio Quick Launch (Ctrl+Q) Pl B x

File Edit View Project Debug Tools Window Help
fe-o|f-0-a Bl BNy AR RL| LA -0 H| Generic Debugger - J-
| | Execute Debug | | | | | _

Object Explorer MR Il timeStats].sql - MLLAKIS-PCWMakis (51)) + X 5QLCueryl.sql - MA.. -
Connect~ ¥ *§ ¢ - -|DBCC DROPCLEANBUFFERS +
-
o @ MAKIS-PCUMSSOLSERVERDT (SQL € SET STATISTICS TIME ON 1
=] Databases
Systemn Databases )
Database Snapshots SELECT COUNT(*) FROM StatsNoIndex
@ cavp SELECT COUNT(*) FROM StatsWithIndex
=] <<hop
Database Diagrams
Tables SET STATISTICS TIME OFF
Views -
External Resources 150% -
Synonyms FH Resuts W Messages
Programmability DBCC execution completed. If DBCC printed error messages, contact your system administrator. -
Service Broker
Storage
Security (1 row affected)
Security
Server Objects SQL Server Execution Times:
Replication CPU time = 375 ms, elapsed time = 543 ms.
PolyBase
Always On High Availability (1 row affected)
Management
Integration 5ervices Catalogs . .
3 501 Server Agent (Agent XPs di SQL Server Execution Times:
{¥] XEvent Prafiler CEU time = 437 ms, elapsed time = 424 ms.
-
150% = 4 »
4 » W @ Query executed successfully. MAKIS-PCYMSSQLSERVERDT (14.... | MAKIS-PC\Makis (31) | eshop | 00:00:01 ' 2 rows

Google Chrome

31



2tatiotika 2toxeia (10)

L&Z' SQLQueryl.5ql - MAKIS-PC\MSSOLSERVERD.eshop (MAKIS-PC\Makis (34))* - Microsoft SOL Server Management Studio Quick Launch (Ctrl+Q) Pl a x
File  Edit VWiew Query Project Debug Tools Window  Help
:550v |iﬁ' - Hw|%ﬂmauewﬁﬁnﬁ:§ﬁnﬁ|%ﬂﬁj| - -|@| Generic Debugger ~ |p :
T | eshop - | b Becute Debug ¢ v ESE H 3782 F | & B a0 |E =%,
Connect~ ¥ ¥ ¢ -|DBCC DROPCLEANBUFFERS =
-
o @ MAKIS-PC\MSSQLSERVERDT (SQL € SET STATISTICS IO ON
[=] Databases
System Databases _
& I Database Snapshots SELECT COUNT(*) FROM StatsNoIndex
© @ CAMP SELECT COUNT(*) FROM StatsWithIndex
= i eshop
Database Diagrams
@ 1 Tables SET STATISTICS IO OFF
Views
External Resources v
150 %  ~
Synonyms
Programmability R Results Eli Messages
[ 7 Service Broker DBCC execution completed. If DBCC printed error messages, contact your system administrator. -
Storage
B W Security (1 row affected)

=

Security
Server Objects
Replication
PolyBase (1 row affected)

Always On High Availability Table 'StatsWithIndex'. Scan count 1, logical reads 2740, physical reads 0, read-ahead reads 0, lob logical

Management I

Table 'StatsNolIndex'. Scan count 1, logical reads 2858, physical reads 0, read-ahead reads 2857, lob logics

BHEHB

B B

Integration Services Catalogs
= SOL Server Agent (Agent XPs di
[#] XEvent Profiler

150% - 4 3
@ Cuery executed successfully. MAKI5-PC\MSSQLSERVERDT (14.... | MAKIS-PC\Makis (54) | eshop | 00:00:00 | 2 rows

Ready Lnd Col 1 Ch1 INS
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2tatiotika 2toxeia (10)

| &F  ioStats2.sgl - MAKIS-PCYMSSQLSERVEROT.eshop (MAKIS-PC\Makis (35)) - Microsoft SQL Server Management Studio

Quick Launch (Ctrl+Q) P - ] x
File  Edit View Query Project Debug Tools Window  Help

- |i*|3' - & Hw|$§‘|ﬂew€luery @ﬁnﬁ ,ﬁ?}.n§a|3{,|j—-| | - '|@| Generic Debugger - |p :
“f | eshop - | b Execute Debug » vV EEEH [RS8 | = 3= | %

EEeEee——-“.y, |
-|DBCC DROPCLEANBUFFERS

E

SET STATISTICS IO ON
SELECT COUNT(*) FROM StatsNoIndex WHERE ProductID=114000 and VisitDate Between '©1-81-2019' and '©3-31-2019°
SELECT COUNT(*) FROM StatsWithIndex WHERE ProductID=1140@@ and VisitDate Between '©1-01-2019' and '©3-31-2019'
SET STATISTICS IO OFF
150% = 4 »
FH Resuts BB Messages
DBCC execution completed. If DBCC printed error messages, contact your system administrator. -
(1 row affected)
Table 'StatsNoIndex'. Scan count 1, logical reads 2858, physical reads 0, read-zhead reads 2858, lob logical reads 0, lob physi
(1 row affected)
Table 'StatsWithIndex'. Scan count 1, logical reads 3, physical reads 3, read-zhead reads 0, lob logical reads 0, lob physical
|
150% = 4 »
@ Query executed successfully. MAKIS-PCVMSSQLSERVEROT (14.... | MAKIS-PC\Makis (55) | eshop | 00:00:00 ' 2 rows
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