— R R Tl 3 s AT T G LR R T
R e o e R R 0 e RS R :
R e RS RR s T L e
2 ‘ - —

X What— 's DB/ g and Needs of DBMS -

ay=> pgms Standp for 1wba Pags Mavadgmemd— Syglern
W B 0 llechim of vdenolled dun amd ok hag e
bl - ps and APRUcaton ) The (777 may  goal of PBMA 15

o -pPlovidg, 4 Bife o stove dala -am/

=T oGze o data epiciemtly

o el

Ve a dafa ox INBIMRAN e ctetbate gy

oF POIONL o actens the duta o ppms i @ kg

! 0 Marvagimd. the. ode 44 e, wlg efrcremtly.
@36 Wovl'd@ﬁ%@ﬁa -Sea‘l/“z/v‘fg )y
WOBMS i culabilily gy Hexihiliey.

&4 Ealy o iNGoSel 5 pofide, | o
forom cledalas Pt yetiove -
A Applicahion of pgms
& fail way Reseswvedion Syefenmns
@ L:'bﬁ?ﬂ?;t fvvm«ageﬂawntﬁf SYtenm.
. @ Bom k9,
@ SOC’. Q/(,- aedii Stes.

a enling Sl“O/D"'n?—\
Healharc .

{




RS, =

" MS s
[ % Advomagef of PP | P&
L puta secwnity 2 3¢ impToves. defa Sewerrf £1077
[ uvawtheyized Al

Redvehon i deter Yedimnamty : opMS -holps 4o %y [
vedwdm iy of datt s 3t doeg MaF amaindrim Sepvate 78
of fhe Sove defay qll dede 5 fept-cr ove place
ond 5 holpf o vedves vplicaty.

x@mﬁz tvan fePamy ¢ ppMs PIovIdep. o gdvoriages 4o the

Wer 4o tdosfer e defa - in a Fapt exXeQitrom.
i)-0atq TWeFridy I DBMS  anaker g rom dlimg, Verd
o 91' vef  am ,'N\ﬂeg}”a,ﬂeo/ Vel of d[bﬁfl m C/fé’éﬁb/%.

&) faplen dabq acoes OBINS - poovidet fuptes omd ooy
Alweade  acle of- yuhn o dlefaba,

@E%'OW detha 4002 omo V@@éfdée’ DBMS qlloig Loy
Sfived data acs gy Tets eval e diteo b posidpg
e 497"""? and 4 ver’d. opHoend zation %ea/ﬁw'qudg Fhat Seeo o,///f <3
data  yebrial-

s Disadvowdages of DBMS

© Costof- Handuare omd Softuwasner cost of#e Nw L
1} 5160 ” W’%ét h/g//\\ ﬂﬂa{ Yoloveird

O (o ﬁ@%‘ﬁ"‘éf lon b2l 2ot sy py
i | ol T2 ohlorm.
; @ SovehVE Cortrtil e

eapy.




X xplaln e (ovvpomends of DBME-
DRMNS

| S —

Pl Modwaie. Softanie VEEP

Hordwatee

pafalafe

ACEE (pAL) T O
wm%ag(g (lgzpa}a Pfo@duse

Ve

; @D@Qﬁfﬂ@ﬂﬁ '8 the. \/e}'/;ﬁ ,’Wﬁgﬁaﬂ}» C@r\mquf-‘@ﬁ%né’o@l’gb / '
| S 0tha i fhak wpurle, frr thhich pBMS wiay dgigred |
) Dt Comkfe o imfermation s fepd—r AU v/'o,/ga) ared spp L,
23/ ppf~y Lile + PBVB wowk oy dpcdy o %TW; W'%/W)
| updater , dolode ot .
Hoduare. : Handwadee. 15 g (olle cbion of physi cal, ompoments
| of Ahe tompF DN sthat—meon competsh 5 hand dysks , TH0
|| device , Setoge dwice s Tty Compprents gre o d fo feeipy|
I omd Slogiv the dafn 0 ;.
‘ g m e olefebabe . ‘
“Sof//waﬁzef‘ﬂ/’a et Compomends of- a 19BMS g Hhe. Softund
It B The Set of PTG TUg whith 15 Wed p omomagefhe

dadabate cmd o (ol Aho. ovetiall. (oputerized dfbass. |
P My %L, |

| DPMS Sffune poovidl em (verbice +o Shore s Yelrieve » and
UPJCUﬂydi@ dfa 1 efabagy - |

Lt



| vsens: - The vses are +he people who (ovekrol O“n 3‘5
WONGE the dahabaieg ond  pesifor differen™ \

SPeratios - om H dafebales (v the PBMS:

Thexe. ae thyvee tyreg of V82

b v 4 R
Application Dafa baie_ End Woff
PIOI¥anwemesy Advwiad S§aa+e7

L Dapplication progapmamens: The perdon who wiite 7he
Happlicakion progenmed. i progammaning lemguades. soth af-
B woua, et y1yS6L o indowrer with dechibates -are called

o«pp,&caﬁcm pfo Ggmmme A -

satebae. Adonirnisl ot Bl A ferdan whe weara 9l fhe
CDBA) ovenell, OBMS (8 Called PBA

@Erné Use2Z: The omd Weif are Hrobe fergon Who ;

(odea it~ widh the dglabafe. omonagenroms— sypterm «é@ﬁ-ﬁ;ﬁﬂm

| vaiouh ofeediong. by wpimg Jariouf data bage wawmclaa

Sveh ol jmgont s blole s vpdnta s yobytove.amd dolod omthe du .

;{f o E%Plaw Data &mm% \Nh@f\(\ WUMW CoPi'es. 0%7%2
| sme inforwddion are spred Fa arore Som ove plate
| ot a Hwe s B (lled g dpta Yedundanty .

|+ dfine schema ;A schomg 15 Ahe blugprind- 67 Shuchore
| that- dfivel how deds 15 olgmized emd Sioved within

a Jatslale - TYtep 07& ,sc/lg/mg/

() Phygical scherma (B logicat, scherma B Extomal XM

Dphgticel Sohorma ! physit al chgeibe. how dafa B A0 ho, |
vepyesemded amd Stoyed jp Selomdasy Stovaly dov |
& panticilsr detbe (Dame) t Y "

o I B e O A R R e T Lt i gy i 0 f_ﬂﬁg.

Sy

ey e IR T . -
TrOa AE T R ANEI L Y BT AR W %
AR R T T S e XY

RS TR
P L



xawhad= '8 Jifbremes blw
Syperm
Iatabate. Yplerm

defabide. Ts a Soffucse s |
aragimg Jhe dode
@/\/ o data WW% ;
\ﬁ BC’CJ<UP ond Ve (oVi .

B assible (o datibage Suplenm
& move oviploxity Gonrparee d o
the. File SY34en
| @ MoYe ﬁpada'@t ek sy
KD Hisher @stham 1 s

% pafa B 055%3"00:@7'0“ rs
avaJer

| E?L 2 CHt-5 Cobol_
&0 cxaph VeloeFY

{romanag gfn’l" - tj”/’?@ c/ééﬁﬂ m a J’Wﬂﬁ@, :

datahate sysperm omd file

cile  Sypterm
File

SYplerm A d U/Od%

of

dovice wiMt lompuey .
(D ileber sodmdpmey 3 prefomid~

@Muwp omd Velovery 7% L %
Pessible i —ebdetnrs £ lp C92lom

) et Q”‘N‘F&-?‘@» (v pafee o o
the ppmg.

D let sewwrdty amechanismg .
lors. oo hom dudabase sy
Mo olata ﬁb%”ﬂ&;@%ﬂ ,

W 50D SQL spomes, ovacly . |
B Mo Cowh az gy

Bprotectin is pph

& MO Podtertion

ovd B ety -

| dadta sce=etotpas fon databajey,
| View of fhe data frv 4 S

&) Logical  schenra Lvgical Schenmg dBPobgey)
the data  and velahonship bohvan

@) Exfemal scharma ; Getomal. sohormng
how & Specific usen ox  applicapivm

- Provide).

Cazfc{/:’ﬁ—/o—ﬂ% :
SPecfyc Yen oy UG atiny, .

: p@f Sh’oww,o)é
va/ue yp YIS, /'é‘ﬁé[é@ ?}

C{Qﬂf\f‘gﬂ/ dog vl bog Hnt
Seef am,/ /'mﬂﬁmblgg with
£ Cubonna, abstya ety ’




: *Lechuwie DBMA
£ Aschetecd of ho! g Gonmiebed
3> DBMS  alhiedute, dopomc v pma Weh s
to dhe dbbale to 9t thovr veqept- dome -

TYres of oBMS Avchijeduwre
-bo| [@2-ten| [@ -t
B E - Lo Avchileduie: Tm - 1 er Aphitectusec e chiba
s dieddy availelle o Hhe Wesr . 9¢& aveon)_ Yo upr (om
divettly acesr dho dida Py dat bage - Ay chamdep

A vdo. b Ul Al c¢;€ "% ) b :
;Z;Q)c\ . tw ooty xeféig’f O e dafabase,

' . Jon (daa 1je Fgzterm]
@ 9- i Architectiee ! W8 o Lie, whitectwe
Applicationt om +he cliomt emd cpm

| with the depbae at the <oowenr ojdy
| Ap=8 e ygp -

[ [Us&)application| | cliemt—

Q[::zfegﬂy. ‘amonury' (afe—
for this ieadena i

AW

l Ladalase Sgkem 15")“’@

B - Hen Avchifeetee ! Ton o - on Arthitecterg, a anothys

l0Yen B beduraom the. cliemd and Sowedr- cliend— cormps)-
digetty Conmmuni’tafe  yith e Coowps - The Arplation om
the diet-emd  inkera ok with em appls'catim "Sower ang/

applicahon genvenr will Furthed Coomonimy ate. wrth e
datobtfe  cyplemn,

.




Vse? — |
Ben
[ cleewst-
applicakon |
, l
Appl Cahom e
: SINe?
-

Doty Medol- oy patalage wodsl  pcada omadls - dopertihe
A detabate anodsl, cbbabate axomagoaromd— Sdsterm is 4

fmﬁz Thed debermimes he. fogical shvcdune of |
TFhat- w'M, 'm,{"dmoq* The. velationshipg and -comphrainds |
’ dofime. howw dlafe 'r'7> Stored , eovgovized and |

here dheg, camy— imdp of cpdalage. aodh
@ Relahional daabate. ool

EDHierarinial dadebge amobl

N&UMK Yool Herop/

&9 e- R vod
Voklett owiembed dadabase, e,

(D) Relpimal. datakws Mokl 2 Rolabioval ddrbats wodel. 0% z¢
Jai/a o Ha o of fohleh with qoWs omd g s whie "
cn You) ’&”Q,PYG'W A Yelovd omnd eacih Coluvwnn YepYoomd— a ;
avibute - foc pblep @ froum qp yolotiong -&Mmg/éw/s bohiern]
befwern dableg are eptablished wivg Jeyp -

&9 Table Q@M Lol Mo [Vamg Afe | sui MmﬁﬂDan/WHlffiéf‘
Advondagy ¢ Highlyy. shoehteed | 2= |Raghonn | 13 [Mogh | 95— | 4eff ofly crend.
Dafa Yehyivql, (,{ﬁfmg aqy £ Jay 36 ,MH/\L 6 5§ 1o~

_ quePl ~dada gty =2 |Aown | 48 s | OF ﬁi"ﬁ%@i




DHiermanchical. datakae ovodsd ¢ H e cha' cal. dbabade;

- model ov9aizes dadn 1 A tree- (ke SV 5. i
parard-—clid d f@[&—k'wslua/’ y Each parent— Com hoe ol ple

.O\‘“\“Wﬂ bt each child hay o%%(. ove. patemd—Thi's modsl
Boow anot widdly e wie. Adie effident foy veryeomdhd. gre 10

i "
ety syuelured » b gt}

‘ Noj—w;‘cﬂé/ im (Be. -
/l’

(i) NetwarK. databae avodl. 2 NetwoTk. databde avodbl
ot izel deda tm a Graph-Like Styvehiee s NewoTk oafubie.

| avodel 3 the extemided veason of hignasthieal modbl s T
| Atk modyp Yepeonhimg. oetordy omd eddep veprend®
| Wahowhips - betwerm them «  Adundede : pfyclend= fo repitlrdimg |
ot yrerts fo omaviL Yelodiomshl P
: Disad ¢ ot highll stvvetuded :
, ﬁ@@ﬁw'\%’ and plemontthin
1 3%Ug. :

, _ Ohieet- oriemted

{ dafabase wodel 5 Fhe  combimay oF ob et oremdedd
fr(rogmm(vm amd. 2’9/)@9]0100’& Q/[bﬂﬁéﬂfé. m’kﬁo/géf Tm o Oé{/'e%
ovieded oldobale vodel fape ¢, oogarized tn ohfecs St
Vepselndp Yeal-Wosld phoblemy y,ith di fetemt- attbuteg .
Advord- 1 efficent™ fov Jwgy sealt ofaps. ~

Dot : Defign_and, fmplevaonfpiation (esue




1o ER defabge model: Eandiy — —Relakmghlp (ER) model- 13
a tomleploal  dedabige anodel that Teppnds volehmphips
befwesn emibied - Eaditieg anp veprelomded ap wedeplet, omd
Abtribudep op . endtbief Ao Showm mgide gvalg. /26/0&7"0\”5”%” WO
| end é’%@ ' Tellegmded /oe e

W P{W;dq VIM(,
kb RPYefomdadion

1sadv /VQ@"QYI adhnl,
SYmibole wed_im Ef{ /de(m g o .

| olectmgleg: | 1 " |Enbhel in 2R amodel. \f
1 r’gmpﬁé C; s /”Q‘HTféCéﬂe LAY \\ I |
J[ Piawond | <> Pelohiomlup agng Ev@#eﬂ\ﬁ
Lind p——— Govmedion A fo £ ,é-gg +o othed !
,g/pqulo/eéf/fﬁ“é' =N /‘V]W" I, A%/;M
fﬁéﬂfﬁ@l—é [C—] | weax W“ |




T LT AL

)
X Exrlaim kelfr and digsent~ dupep. of e with @/0“,9 ‘
Pefovkhont A ey 5 an athibde & et of alfybutes
Ao 0MGuely  idomtifies any  veasyd Cov fupls ) forrm able

TYRe of keys
| DS upes Ky @ Cmdidafe leey (B i foy O AHerrale tos
1@}?02"6{3&4 ke (&) Corwipnsise fey -

O svpen pey: 4

aﬂmbw‘i@ ﬁ?@L @
Fvem  Laplo “SuRes)

| s

fer7 | ke T8 a Combimation
MLy 1dorifsy Hhe oy (orduple ) i he.
<o is q VPt of o Camdsdate fey.
Noe- [ padben 45| foregifog [oenr; n

|Rowthorn |27:64 v5na 55 Ob( Degllin] TT 'Li

of all poseble

Efm;oiclf

—

1
2 Ja Y I!!'ZQ—B}WFL{Qﬂ@MY’//

, ol ECE &
3 Rauww 3% doss )] |0 B gilion | T 5
A 195794655 ¢ 44R) Ddnghppne] cE 3 [

bge L

—

{ L
| SRR kegis:
1D Empid QE’WP—;'J) Aad hen o) @(éfm/ﬂl‘ Al hdx o, fomad -/l )
: @ o has e @U_‘\ad/m),./\/@ Evaid_{d ) 3 (Em p,,"o/y e j

O emald  @lewp d rewall-1d) Olewmp-'d, Herme,9ep /o ) of

%CSWJJC-{C&@ F@ﬁ:A‘O(cmdche keg) 15 dpeived fgpm Supen oy .
omc!z?kz,@ [“ed 18 om alaribute oy St of am athyibide which

| Com :uVu@Ueégl jdentdify g Yelog/ oo table . (Md/'c/ao‘e;l% i£q

wud mal SUps, Fed. w MR g Yedimdand—atfrlb utel .t Hhis Mull

4

Velle] g ot allowe e 2> .

Emp_id o T acdharillo [emveidid  [peghid | Gmdiddde fetid
L [Rowflom (7366554433 | ebC@gmaillm| T 2| (D) (Bwip-'d)
2 | gad  [1112339957 |dof Qagvnislilen] E€E & @ Aadhu—po)
S |Roughon | 22224958 gt @il fam| T 2 , 0o

&7 |opir 99&866%6}4'J\:1kt@m,’/ﬂm e 3| CEmall-d)
' EZ N W




3

3 B primary el s potomedy ey 16 oMo of Hhe comdidate Fes,
Chhosem by +he defabale dopinnesr > which can WU‘Q/WEL e
e @lvd foom e 4apls. priomasy ligy  (omet-be NUEL 5

Covonad-bg, &Aﬂwj,eo/‘) 0 UpdaHom oamd o~ o i apte -
(g figwee )|

Bo Py iy 1% = Eavp - 1d

® Altermate. kegs ¢ oud-of all wdidale. feys song ove Fey

JedR Selecled Al , e wm

A (allivg  Fycre /)

Pisa 2 afemate (<4 » Aﬂ#wﬁffl/a
(D Evnp_id ) Primany ke bttt
© bonet 1] ]t

=ERD. OVt Koy T A forelin kett uled o LMk fusg

| ﬁab(%’- t01eINd% 5 Ao atyThbute © Im ove table thed- Yefrs o
| He oxinend 4oy fn amothes tably FoveIn ke magthe
| VUL o d Yodimdaid— B plodes Hable N 7 fvesan
Errp_id [itrens Taadhaf VD [Emesid 102t~ id)| Feg
T 4 | Roudhem 9665 4433 1At Aot Lo a1

|

L2 ldad |66¥ 03300l @ampltom| 2
L5 | Raupml\scaassot) g @omplom | 2 |
! 4 " 1ed 337010100 kL@?mLWT > \T
r—@fp&l’a}cﬂmgﬁu‘%ﬁb/a '
prinmarzy 0o pd i d [Deptpirme Foregha (e = g Ao
et} s T
= ECE
. = CE




@ Covn\posife. key oy [@W\/Doufnr/ kg[ %5
DA Ky dhet hag were than ove alfoibubs b 1o

| CompoSrte key <3t i3 alp Kmowm ag (mm/ﬁobma/ keys. 1

-a‘é’Jo‘Wl,(d [ osder i | Plodvet- (o, -/"@’W//C@'cqu
L Col Qo] ID(// e
o2 & 0oy P 3 %
Lol | 0o | peas E
o (oMpeside <y ‘ ] \
| " ( Coptd 5 /)70&/(2/:-—@0@@

| ¥ Odabale  (pmPyages

| W2 There 20 Sevehal. 147 of databole  lovgoage

| @JU)L@DN\L@DU/@TLL@EQL
D Dok Pefintition Lamguage (oL )1 oadea tofinpen lempung s

] 10/“@/0506 & (ogistt of the AL Cowwvmands  +hat P o/ |

to define  dadybags. Sehema + ppy,.

2 a Set-of SQL lomma 1;3

| Wed to crene : ,
( o o ! .9"\’\’\Qllfé’i and @ dplype dihibase. shruchiees
* DL (O’W\n’\ngmcéf,

| o CREATE:mfﬁ lomomamd s wug,,/ +o Serle databay, :
| © PROPITRIS Govmamimy 5 wed 4o doyee. (ohics o Cwﬁ%
* ALTER ! T .
| Lﬁafabmmd B wed to aben the st Of e |

Frov dlasbabate % Wed {0 Youmave all the Yelord?.|

o RENAME ¢ Thips Q”"WWTIC/ IR U8od +0 %erd
Py @ o exX{Stmg- ohkjecs- of the_dbdbbag, '
e (0 MMENT 2 Thip (Omomamd (8 o o/ add Gwimentds 7he

/)
¢ 3 o PR i ok i A VR R AN i A e 15 e ik
RN TN TR SACR S wv e emmapuie s i e Phiditen

f

WG VRt SR g 2 T L

N W N Pt A T Ll o gt yant
B A NG I T s o e e bl



&) Dak Menipy lakion Lemguade  Dada wm;NPu/df/m /ﬁ‘-
CoroprsD of- e SQL Coworamds. phaet |7 ted Tempulsk)
the deda o datable - DML T3 g o of SRL /WW”GQQ
tied 40 inferet, Updade. » dol Bl olada swen i dafobage bid— |
ot Schorma oYy }{@”0@9{;}?@_\

"TNESERT L Grnomand s Weodd o 1m8ort- data mdo ataple. b
* DELETE : Thus Connmomd /% Wed o dolbfe dette frgnm Aot

*OPPATE Thig Grwimamd 5 Update -cloeta tn ety
°lotk : Table o/ (o cuhnemey

@ CUDME (ovdon),

' Penomdssiong. g, othe (ondil3 OF the dafobesy, sufem -

ommromdy -Wod 4o gyvrd- amy
ReNoke, of the dababaie Syplean .

Hed of Del (ommemdy
* CRANT TRy (pmmmand 15 ot 40 afyp Vet agcepp

GRTi o8 o dho dechrboay .

| o f@%@kéf This (wnand |3 Wed 4o withdoaws e (@924
a '

@ 75/’01(\%@91?9’“ (ool Languade : & Toomsq etiom wvdrel
Lomgyage. Copists  of e SQ) - Commmands Hhad—is ted 4o
Covdaol the execudin of o tamsackion- TCL i q Set- of

SQL Commonds  tfed fo  lpwmanid> ofollback Sowe s fort- <

| fomsakion. Lt of Tel Commundg
@ CoMMTT S Tups Corvmamend /% Wo d o lamon¥- q TN Sty

ROLLBACK s Th's (owmoomd /s Wed o yolll, e
@W- of-avy e, AR G tFemda ction /i

SAVEFOINT 2 Thi's (ovnavand /5 Wod to Seemr o ¢ SAve
Poivdt- whin o 4xomsaction - N

1
i




V(D LID o Queny longua : pate Query lemd e -
Confists of dhe 391 Commemdl Jhad~R Wed Lo yefyeid -
OGN Lo dedabafe s DL hap ondd one SErEcT
(o™ ¥nd  Wed fo spetate Yodytove, deata Foom hple .

:D@ L O m/\a‘/)’lo/

SELECT 2 This (owomand s wed fo b LG TRND
data fFom diqge. datebase -

a.\l;/r

)

¥Dafﬂ¢zﬁ°@ e ta s < Thre e bSSHRL. O f /e —
fa&gl fow BB 8.
DMenv-paled todehfatl (2) foxmn —tfod |vdesrfodop
| ® cruphiial USen indertany (@ padunal lamguade ‘ndenfardgs |
& TS foy paramstric Vs @O Zaderfats for DA

& Forvm - Based sotespoes - Fovn ~baled Frderrfoe, pregomi— |
4 ;j;m A0 o 4‘:&03‘_(/?3@7& s VBer1 Com pﬂ 0L th, fodym Py ‘
chlbie opratind ghig o hy o

Wed /n ot Gpplicadiony

3) cavaphical Bor vdonshey ® CtPrial e omfornling
PYderd™ a Sclenna j,g the ufen Hh .fﬁofamf@ f;
dangyov - ot of- ™ GULy we g PO dovrépe
Suoh al f};"@u/-@ O plck lorteuy)  pakd 0 f~ the, Pledesrded

Seloma, diadyamm :

L T ll2 e~ ae o L
~ -l =




\

\@;\/@Wlmﬂ ,(amyuﬂﬂj, »‘m’??lﬁ’/@,g 2 Nafwal larguage obentes
ACefAD * Yequepls wridem - on Emglish o Sovme ot

Lompadel. and attenmpt— to vadnsiand dhemm. s rinfirte
& SHU @ umdon davelopmenct -

& Toteh face for DBA : Mog dehabag, Spterm  Condaim
PV legy @ﬁﬁi’x’%{{gx that— o be wp oy —Zy The_ opps
SUH- his ety o

meludey. Cheatimg-acoumds 5 sefiin
SFtem  paramoderg 2, YNOLRY gohermaf, . 4

&) Tedenfacy o7 Pananeen), UBShS Imtenfule fory parvmedyr,

e Cordain Spmy @movands. dhat (am e hovdled wih

A ¢ aolniran of Fefthaoles o g1 s Servrally. wed 1 bank
e BB o7 {gargping. ; , %y o
Performed %’Qpeqj?—edég_ i maney W&OM@//W 28




W ER- diggieam [ 61 Yk ;.:3
@wlw ~do Yo amepn by EndLy, polal/ omphip fﬁW“ N
and whif "R wepul 7 g ~£-R - diagim fIY posp/taf
wrh he. Spf—0f° jefiendt- and aechal doctor }f?

M The. Embidy Relakiondlup Piagaon  esplarg.  jhe,

olal, oy :

ve Zd’ 0"‘3{1//’ oMoeng. . emdbiiep /o}’pﬁﬂﬂ)ﬂ— I e q/ﬂiﬂ@l pafp I8

Weful,;

Z’iﬂ;‘%{fmﬂ '8 wfeful Lo YePTdord~ Hp. £ - opdid. I 4

VOB, which amctked hom oapy 4o - comyend- ripbe dables

C Relat1omg) B - ' 1ol

o Hosp /el Ve

B diagsin S L conliomerd- suptormt v 8

s gy avvarnadepremdt Sl L= B

> Ponieiomg SERR
—> (ollege 75"}‘@“’—LW

ER - D12500m Loy Hosp el

Sl

HooPiHal




@ pefign e R djapem Ry Ui/, mmaWj%%@m/m&
teBoots), N”/Do[,[bfw;” ﬁﬂmww)ﬂ/ and M,ém'feu,@a’ LY Senkh,

““ /%

pool | w




Fy./k@ EIve an extomplp o~ fp Jowmq yolahiouplop?. (D) Moy b /3y
E} ome o oM (@) eme o fran- (d) Veny) (2 T e
cms ')@ N"{‘"{f o vy Bxerple & Let-up afpuds thad-a Shihrd~on

4hm

ke oves ome. coulpe omd 00 (oudBe. (an he. Aafern Y AT
stodemdg 80 e yolaboship will be, omy o arin -

] [ed]

(Dvedo o s o up APl 4 collede have oo —omoms/
Lillorend— profespsrBe 8o tho olbhodlip will be omg. Ao s




R A R A R e

- O R 37 O a0 L %
@Maw o MC 2 ) ol up afrnt hat- q Shcad—em Hake ‘ZZ‘; =
O QU by ove- (D@L (om beAfekemn by o Sk

B0 Al Ye&kﬁ%wu‘r G he @ ey o e

[A]

1QL )
=)
(a3] T

qa
| b4

~

—~ .. =




Und - 2

¥ difrgremie Llw DBMS and R PBMS3

DeMm32 R19BM S 4

Dpsms Standg oy patabale.  [DROBMS stmds o7 feledional |
")WM’\AW Sy¥tem. Mﬂg% @‘#"W W
@3-!7 S10%L dafy (v a hewithe| ot Stoves dats tn ~ables aniel

‘ 7Cof)rrwx oy d\e"/'ﬁfkﬁmé fofn’mcg,c,»/ap. «@b[ff Cmﬁyl—ffoq) one Cofumm . &

NG povmali=akion cammarbe

eeniopad NovwnaFzation lomba p.szformed

5

0V Theze 75 fuph deda secirckm ey

& Powvideg lope ety gov
S it

{@ONo |egr omd inbleres-

Thowe 19 Jow deder yodomdangd - ‘
PIMde). om0 Ve el f5adi
Eafet o+ amoddtfat dladh -
Hep (e and o dores.

i

i
]

A

e,

R
AR

Bx

v
B RS

(§suitalie to siove a swall  \surapis. 4o stove o lanse [
1 oveund—ofdada

amouvd— ofclath -

| & ovarchlon g ey coie -
1 O 2 Mievosopp—-Aceoss- Libw
ofLice -

Toaovgdahlon % eno¥e Seude
/Exi MY SOy ,0mrcle
A Poopoties- of-Rolhoval Hable 7

| D Viluet are povnic TR (ol
| 4l fe)ee@h%ng .

N G
AR TR R e AN

T ey T
: \.-:.MQ;\'E“R" AN

N2 defbial Jable are |

"B YL Tz
IB-M0 1o vowg maydorl? |
c@'/ﬁé,}'etiuema& @F’(@/W ;ﬁfrﬁ/ﬁw‘ﬁ"@ 0 Yodg 1mq %{w{(

J/V]egngp V'%E el O7Q

\

Columeng i b‘eﬂdﬁr‘wa&,&m@ o
- wWearn,myg .
# o ane r
ol "R e ”’Z[[ UG Sf Ao

The Sequemee

d N0l -

Vo e WAL



“
(B Eodn Colomn haf uitue e Tasidy q Heble  columm *

W Sheuldle  nwigue -

¥Advandge L 4y dvavtagog . 6~ ROBIVIS -

} a
Advaydaidy o

@oaa shvchie s They oxganize, ouk ndo Jablag. with 70w omd
- Columyg -

) oet Tovearrd JThey embys ofaba inde gyt e Covgenindss
B0 Sewsilty [Py opten seawntty amechanismg Jo Pivlect- deky.
IOV Pt ips Ty vl veladiorndhip bw-fableg L

P "’V‘aﬁy nd fﬁfé;gfm et
@fﬁjf;‘;{zﬂvd 7@5[ use /'fmﬁ?@ao?y techumniquep. o ophmiee dats -

&) 2tf0 i defporn dbmee This allows dovelopsg 4o wWodify e
detobafe schemra w Hhowt- afecting. application buldf- -

@ofa acegibiliy $They- provide. o Cuvremd- attess. fo rnudhple
useii. omd  aplricphong.

E Batkup ond Peloery! Thiy. ofiry vaiowd dpgegp i
Yelvey o plimd. .

B stalobilig: oy am handle (e, oot of data and sealy. vp
af Jrowth of the daleget-

c@ 4)(/0“#1'0'\51 and ﬂepoz{é‘rngw?; proviee Powehfy ) Quverd -

I 3uedes. dtat-allows wsenfo vetrieve. <pechic dita from dhe
daabale quickly.

gpv'ydvaﬁﬂ%,'gscwa’@ Ligvoratony
(ol dopy g
‘Fr'x,e_d Sepernq
gwm‘a (V'ocﬂl'fvg_ challondef
oneuhhensd— ('gpue
I Mothive legmwing_ progpy,




M- Defme DOVne  (oms by |

POWEN  (yplgam are Hhe S of yule which defingp
what— Kmd of thribeted can be Sloved jon. o onVY~ jm
dadeba e @5 il
¥ Defime THiggen: TH'gged 18 a Sel of rocodiay. code-
Hrat— {3 wbomnafi ally  exeuded (tedriggesed”?) im Ypontedo
Cothtin eVendg gn q parts culass table 4

& ke ol : Kett Conplaaind® ke vedulehontthat-o
OBMS tgon 4y e dadd go09eals] . amd amgistemeyd. v 4
cfaafabczg&
W Woreg:s ey defivep how he value e in a Johlp2s
0T ol e (lug -are veluted Ao e Naluef. im athen Joblp.

s
| ¥ 12 Codd’g ~ulg MNIOBIMLS ¢ Codd's qrubp ae. oo posed by @
Covnputes)  sc)endisd— merme. 1oye Edgas £ . codd . \

RUL 0 1 TR Tepormation acules Al ofogim i {50 be
| YePreSended ag stoved i cplle of Sableg -

Rules: The Gruvanavdreed Aceess Aude: Each dlate. elomremdt- 2
Juananteed 40 bhe. qecepgible. /oym&lg with 4 devnb)n ation of.

| the fable arenme 4 prf;’qmcﬁa% Heef amd amyib e nane -
Ruless syslennadte. Tyeatwmromt- 0 f-NUL L \/M%P:’Evdy a VULL

value im a defobde mut— be givem a  syptesmabicSamd LUV
treatanend-

| Rule 42 Active onlinme (ateles fude: The. dladabage. calelgg. s which
| comding ometadatd akoud— detabager mupt- be. sfoved and accaed
| Wiy dhe same vedehoval. databae. avornagenmemi— sypterm .




A
Rules: T crmprehentive. pnda sublovgtigepule <Y
O well defired lnfiad gt g e, Jo provide @Y
e facilies qolked o oo bike  defining  quoggs T
oot fiym I information withm e dafrbaSe - EX> SR

Relo &2 Tho  view Updping Pide Ain wiews et are
- Aheovericalld  vpdadeble  mugt ke updetable by Fhe Sgplerm.

QU-[Q Fa High - level, Imst s Lolpfe ond U/Jc/d;(ﬁ.‘ Thesee amupet- be S
Pigh —level ingort s dolede andl yrloke owratiod &F-cach love

O f Yolationg -

Rale 8 % physical dater i do jpomdorm e s Appli oo proqymmg
ond achvita@  shpuld Fenmain U’nﬂﬁlp&ﬂgc/ whem Chomdel oo
wade Ao the phygical st .

Mule 8 Legiial eude Tondoperndomec t Applicatio ¢ Progaums. and
actvitied should  yermam umaforted wihen chomdey e
WAL 40 Ahe logical shrvchire. of the dafs syoh ag addimg 5
Podifeind  tablop. hoso.
Rule 10? Tode gvity imdepemd emey ¥ Databate. should be able 40
emffCe. imdegrity (ongvainds 8 puwm Yathen thom Wng
other paoguarmyg.
Aulere: Distribution in dopondonce: The  Distibudion of data
atioss NPl focahiovg should he Individvalg Ho useng omd
11 dalabtfe SYolarn Shodld ramdly the d istribudion
foongpurendtly.

Rule 12, Nom - Subverdion M:M&ﬂ&%@%ﬁvzg q
e ._,l ot B0 ol e IV2lae, "r‘" ,-’4,.-... Vot _
Shomde _dada . T, Stern should




£ Degeribe volatiomal al9etom
ay 2> RelaHonal Algolga -is a  prowomal. Queiiy lavguaz. » -
provides A Shoozelital foundeHon £0¥ velahoval debabatz - The

N PUOpose of using Polatioral Algeba -5 to dpime.

OFOMOLR Jhad- fyampfy
M ong, oY o ' ‘9 o
M ot o, A e

TRg  of Opgdors

& Bl ¢ of— Defrived

O seleckiom (o ) D § vl Foim ( L)
@ Projediomn () et~ Iderdpetion (N -
B uniom [ U) @) pivision ( <+
@St differemte. (-):

® condesion WDO[U@P‘CX)

(6) Rerave (p)

@SQL%MOY\ ' 93¢ 5 wod Ho Slect veawwd yow oLthe
Jable 315 dovuled by o

B> %ol LMo a ] Quenwy - Sl sty dfw’tft/?
N A gf wheke e 13 gYeale)
> “Thom -
B [F
[ i g " ; S8 >|F ( Shdord)
|5 | E k3 H\ W"/O vame lage |
| 4 A |0
L 4 D |9
L s |E 18

) piojeckion (77) 2 9t i3 Weod o Selppt- Yequtred  Columm

daq of’ﬁ\@ 4@@(1& 7jJ-rJ;3 dbmofed. b e 9 o ’
pofediom yermovep duplycate detes . & T B e~




I

<
&'G\M?I(ya -DFSP’adLl dhe. doli_No and aame ofdho Shdorm

B2
~_ Shdon
Yol vo | eene |ade 7T90) lno , e, L%uc/wﬂf)
2 = Topllno | Tomnz
9 B | F = y
B c [C ] — g T
a D /9 - 7
s | E LI 32
¢ | F [18] i o )
a l S E
4 F__]

) @Wuaoqq(l/) * Uviom OR%radom m
| SAME Al tion g porafion

’afg/gb%ma/é altohra 1810,
" LN 5@9;%809/5/ . IR Cl/e/ﬂ@ﬂ&?/
G Ut Quarg> TN (St dorrd=) U 7T jiorme.

 [Reltro] pavie Pl /N@
| 2—/ B J ¢ |G |
[ 2] ¢ | [ I/ H |

4 v - I j/

Noleduvoon Fg L ommem (e dive, AU —

Bise TadIedhion () Gop
1% e Same A9 gpd-

(E—mp@teaj /

/JW

A

B

BUA

NI Soekion o gulehamal aldoh
17\519‘977/80,&9*/0’)’1 O/%W(tﬁilbm rm Spf— "7‘/’!00?;/«
owmuledve o — BNA

il g 15 C{O/Yl&ﬁed bﬁ N y UNam ;Z
Studemdt gomploYeo G >
> ’%’ = /57 [ere
z | B | [ ¢ ,71’9
5 [2 A [ B

\

(



@ Set difloremig ()t spp- diftcemie i vdalimal Alaekry
iR The Same ap s difloeme b sof-oorwy - 15 domiky
b3-) M 19 ook commonudedive. A-p £ g

,SJU © Eonploves Quiy > -
-RG\\//NO N/:rma ‘" Emp-vo | Mowve | T Nove (o dord=) ~7TRrme ( Erp lesee)
L | B 2 Nawe |
SR =
3 H mrc |
«l? ] e

(octeSiam|cdoss product £ canJogicn '
‘ . \ Produet Conmb!
Caia«(:fmvwm Of- dwo difAcems- ~ebly, oo 'G:E- / (mfi_fd%
Colf PhoditF—y U= (B - doafec] b

T T

R R Ouord> caz=c (RIARZ)

A 12 ] Tedule] A% KL |
O BTN .| o4 |- RIB |c([® | . & [
B> 4 RSN L S TN N

H—L\3~ eo|'h 0<1: : '
. ID“)‘ y < 1) oo| L |
\ 2 | /
S8 1&]
Bz
B |2
|18 |2

4

@/\/MJ‘Ol'«\ Lp@:/\/wajm ; '
‘ Jolm , doim bebeaem Juwo oFamob:
0688 omd vefubd— UL he a ot of all. Gyybimaf onR 'sz"”/oo((’jd )

hore.
W ey have @D;Zm @M athri bede domaked b9 ¢ ).

T T R i el e ()
I’?o ehion | = = A |
A .

e AUNE I
...........



|

@ (odthiomal o : ¢ ovdiioral foim ok simdlanty

el (ol but o r 1/ L
- L JOIMm mUdt 1n Wd,ym\aé Jom o, S/éfff% Cf’}'}é/ ComdHom
SUN 22 9YoatBH) dinn |22 Tham oY NF-equq/. 7
R

1D [ seA [MRIKY

i F | B

9 g 5’5‘1

> | F [ 60|,

JORN Rand S wih (mdHm Rowmooikg >= s.pcoiks

'R 1o |ReSex | ReMagikg 5[0 |35 | S- MM/%QJ
"' I | F 45 [0 M 20 s
£ 4 LN M 22 J
| 2| F 55 Jtlo | M 20
7—;’— S ln[m / 22 J
2 |F [60 Jio] m | 20 .
T—;—’ 60 //( M / 20 J
s [F | o '//w {/m [/ =) /

:




Rolakioval Dby pte, Letigm

Discy —he ( ot~ OF /ome%’mmé oz femakm c/’eﬂ@
cmd  hery ofole o bty amardgemend- £ .

N> Fundhivral defemderncy |n @ (oeeps- efhab- Smocifies Hy
'ﬂwfﬁmgﬂw beheom Jhettdui—ol o Sefs of athribeks.
-

B drokd g h—Sy , whee the athrlbuds. SeF oo
%%%Q%Wawwmmwﬁwmm%%%&
Cllod e D epomdend-

Ex >

Yoll_No e | dept pavre | buid)v 4
4. ABc T A4
| 2 DEL CSE | Ap

pxwuﬂo—e>{WWMM;,J@MLWWW¢,h¢&@@gJ

fosze ofoll mo (om ddeFimime. vopng. » byl porve and Wzéfa@//z
a valfd Fonclioval. d@@mcbwégf |
u,?efzfola - 9¢ h@//’/g Jn o3G0y zim

datr et clendly. , ariniame 12
w/edumo/m%i 7 a4 prowss %@Lyéj

bz el Yedvmdimg) by oxmmieirg
s | =
Uke S _aﬁa/c/bdzzﬂ/ Defr frn NodXomal jzalion » Dafa ’Wgﬁ f/’ié';m'md/}m

@a whaet do You aregn by mulbvalyed Q/Qﬁmcémg

o) 2 whem ot abbrbude i o Jadibats depemds om anothes
atfyibude omd hgy o jon degomdond- Valueg, [F- 12 sald +o
be mwtivalved depemdomey . M

J=
r@,ﬁom\m\ Mob,l{—/v:,// Food,| [ 71:’%_;)

Py ES f
P | M A
Pl Mz | 72 (pP—=—M)
Y Ml fﬁ P——=>F)
Pl me £l
pz- W l Fo 74



CQ gxp an - joimn dzPemo@r)(,g_g I7C we Jom ‘Qﬂ@/'\

\ . \Y\d)\/\UUQﬂ, V&(’.Q:HWI Pffo;fe(g%oom (W) emnd  ad- W/ML

| T Wl st origtal vetpon e 1 with called |
|7 Lo dopemdemey.

I R mime PN
L . PLA Lo (L) =R
| PNoane [ siq J0

_Whg T

J%‘,’?"L@%
1 PO vogimmy T35
f ijw%/ S
- R (F‘Y‘OVW)SM«MJ
| Ao | apmies, pp

| o rom .f;-:; 7-2’ 2

Ro-C frome s S0 b)

-




@;Z’(FQW"V‘ Al foxary of- Noywalizadiom wi+h Yelelgre—

aple »

NoWﬂlJ\Zélsgﬂ‘omz 94+ % g Proif of O«Wg@/m‘@’f}q dota /'(,7
Ahe  dadabqfp. 4

(DINVE L Firsd Mopnag fomm | @

m

Valdod  Atby! it g Teble Should mas-conkin ey

| Po || | vame [ CovrBe
L Pauphom] € :’Z
d _ ROW% C 4+
L e Jong [
—= Paionn | =
| 3 /,Paggm / DB MSs J

PYlamagy et X Lok covrge )
*INELL) Toble mmupt ke in 4o Novmal
@ All dhe oo — py! ; L

» .
Gy Prive altythute = CA14)
Mim primve Atkdbhde ¢ ¢




T T a

’— :))/\/F oc[ Ob’@ (Yhuﬁ‘ @ /"'ﬂ SQ/OI)ﬂd /\/OY’L"/!O/’. ‘7':9’\'/?.//\ C//

"V Twre  Should ool Jvempitve b fomdamt .
TromHive, Cf?,l?émc/@rr [ﬂ Wm;é —> Whem a
Joleomime  cmeion oM prime- attfyibule

Y

e PYINMe, g2~ prlo

| (ABO) A —> '
| whexe B fmens

| A B pried Abbolude B¢ Mot fine( %)

!

R il £
FA/B/C/ A8 ) &//C,:
pitvee Attrbet g T a [ 1 | 1] x
A [ b | lﬁz_ﬂz—/ bC“‘ o]
| c_| ' 7o 3 ;/
: e |2
£ £ s

Y U
MY pYing MOV Pr e
advibuk  Atvibade

BENF 10 The il Should e
Rule, 2 ¢ ot—> Y

* should fe 4 SYRNlkey. 7%7'9”5% Fum Fiovield cbgomeyr, ¢

m Fhe Zad. movrmalAorm

Al B c7l
q I z

L | 2 "/
C 2. z

| 2| wN
L d 3 [D
[e )2 | @,




Q- HOW BCNF ib differend faom BVF 0F diferemte L)
e N omd »N F

- BeNF  ANMF
U BENF stndg d :
ol .7%’0’5%/% Cod 3/:%—%@7@7 Hhivd Novma/

@j’m BcNF for amy voladton @Im 2 NF fy any velation
R=>B, A should be ¢ SU,@)?;%‘LA_%'BDA SAO(L/G/ b@/ﬁp}’/%

Q AttyThude .
WL 1% Com pc‘f’?CE/ﬁVégL MEX_ Vi

I / Y o9 Hham
SHO57 dhan =g 19 - P e strongen

BCNFE . ‘

.Im BN fudo eai Ol @im VL 00 Imain (ovditson |
Peable 5“;“;: 5:/’2@%;@77 Drloble. onupl ke _inp setamdNF- |
X == 7] a .'
f@wvvg Lomebibnaf @WM%, b) There J‘/Wulz( nod-+Hompilve |

OThe vedodbmty iz awpantv
low /o0 BCNF-
@ Diffreutd- Ao achiewe @5220% ~o Achlove .

Zossleﬁg detow position 5 hantd ‘Losgeg et mpesiHom tam ke
fo athleve i BCVF. J athleved by _3/\//3

X ANF DaNF > able -should b im = genp.
@No mulvalue d ol@,eemobw# > 4
w Multivalved  dopemdimey t whem  ome, @m 0
Oto,ntalme depemde - o omothr atalbele  amd hag avnany-
@ imdeppmd entt VoAt s i 13 Sald 4o be/mcd:ﬂv’t/d(é@a/o/e/@mmg

PN BN P heghile (M) %oo/(ﬁij
Pl M

F—Q_




(e ef fotn moimal, fersm ) - |

NOSNE S GNE S alge Pagwn af /Vif/f('ﬁ/ [0l papeeal S
(\P W mupl be oy g M- 1
Sm Wowd /VW(’- loss/egy. o ferve '/"0”';-/;/"” /o ,fjmf,/////’; /n//y//sz

Jom dn/"(»,v\((‘,mlf(f/ T We, Jolm oo on 'I"mU\/;(/Uf// '/ﬂ/&‘//’f)//i

P eelion (o) and o emdlapl: /1 we gpd- origimal, 2Iaff o

"“‘\‘n\ Y}~ wi Ll ('((’a(’d rr} J(r)")y] C/(’z/p(/)’ldf)/)"ﬂy
| TRICR PITRAM A = -~ p R (R = A /

[Pt sitl £ 1 0k
Amam | ppA o
Mo hom Teptedr ,32/

0NN | Pty gy,
Sohon A
= mlypt |

/VR | (Arome, skl RzC Prarme 5 fob)
| Preme TSI Promd |
- |Avom | 0BA 02
I ey Fifmam [
— Mohom ’ffi
\Rohcm P69 mor) [~ Rohan
- 15ohan i&ﬂ—/ sohan
Joim (A1 p/es R2 (SKillg,Job)
SKillA Job Skllg 5 f Job |
D A T —> | PBA Tl T
Teph)) T J ’ wf’}r' J2 >‘
{‘)Y'anu\oNI 3> — MWWL . % ‘
Sqhow [/Jmal!lrl [#‘Tf 4’"@/'}%&'/— ' / J

Agerim Joim(\ A1 p ko) p £ 3)

— -
——
- ) - il T ——

—_—



| Prame [SKINIA Job
/ mm\ o BA I %
“TeR 4N Jo- l
Wy | Aogin
e e, | m I RLpIRS = R
wi Avpleypr— Ty Joim o ﬁ
Jed ov'igimal, Yo la'om QPQMC/@M 7
T

M%/L/




mgsi—;d’rfmmsacww Mo alrnend-cmd (o Whvfremcy.

E’E)’dm.‘“ %W@WUY\ omd doqw 4 state dicFann of
Torfaclion Showomd (4x  sfafe s Explain Ac IO PIofRA
of a4gomfiefion - P/ %’Z 6 =2
Y2 Toomlaeion o . .

¢ T o 'E G | .
et 0 porowr a@* L FAOMUMZ

/ P

;Quo/i«/ a;%tw%g imvelee  yvod; fping the defobale’ 2 ooty
N p A ) .
Hlpg . .}fmw data Uﬁo./aﬁ’mdo e>&9ﬂ1ry dada oF

THaanfaefon  Sledkp

ACLD  popodtier:
() Adornicidd s Thie  poopertiel empwes tad~ efther all fhe
DerioNG & wiin a4 JwanSathion e coccoppillp. Covplgedos
yore. of fhevn ane. wwplebed Ip oY - poret-of AL FromSachor
Faily ythe erdive. dvomsedion ip folled baek - 7{(/;)

A=A-<°
wA)
IALB)

Ate)
!

o))




N o
\ii) CN\RIstenC il o (oNpisfomcs. emfweg Fhat- Rofore, 92
TGN Siart~ cmd afeh daomesctom tomplefed sum)

Tt should e e T o PbB Y
RUPImoe T [ tbow Jsmse
AT jc“foo
gf}f )+- Zﬁ’o Z © Awﬁszfqogo .
Cownne#— L= Geoo
. SE B adk
| ISO/@A’W - Comtuvemtty Fonga eliong  execueion d:/——«#";'— SS;,OHZ/

e angr by spladed foom each otfon. pravempng. ony

M (oagistemcrep. agising. NN {q,ﬂp/’ofg;a(@ﬂq qeees .
T T\Z/Tj M N
/ 1} ; frfimﬂfl —

B2 -~
@Duﬁab:/ﬁy “TIB  paoprdss emfureg- thad the. Changeg Mo o
| e dalubire Aftsradmn a grensegion i3 Gmpledell <hocrted
- A Jusalde Mg Permon.endt— chondeg. ave. wa de %}’mm
GAL oo of Agavpartion - uem i Syplenn fufuagssochep
power pp

Aml;-jza VL0 Yecveny fechmiguey wded im ldabase
mmavagememd SY&em .
M %7 ‘(mal"Y‘ljg "’LUO W Q}E WCOVW# —&Wﬂltﬁuﬁg(/)%
Demg. RoH b0 ¢k [umdp #e(ng%'redquw_@;hodmo pading.
0 Rolt e mi’a}”&ég&ﬁp g Tethmfpue

[Reo
*This fechogauy, B dccomPlished by %0/0"’%%&

Failed Joymnsrpin, UL 199 T2 07 fp
Sa&on g

o ‘07' e homs etsom la2 (evding 4
ON  Ahe L . S%%Z’:‘hi’ﬂbhm That- have. bosr, P orrres/
5 W fasly S G R o iy e

dm% made
 debeblet 3 plasivws dete:* TNy amd st ot

=, —

—
TR g e gt —— ———

| S




UD (ommF & Theg feelique. /5 Com ﬁ—g/ shod é‘é aﬂm; e
/b d-Terd) Stoved fn the Hemss iov, o3 40 Yody thy
Chomdel.  nmadp, by. the Temsoeeon Ahad- wap. o P7egYeyp

at the Home, of he feuu¥e - The SY@lenn USof +he /OO‘Z
ey Jo IPlY- Ao changg. wrody. b 4 She Jremfoctisn
ol YefHove the.

ddetbae. fo 745 W0 £ Veend—Llovgsjomy

@ € heckepoing R@ve?yl : This techmioue I3 Wed o Yodug 4,
’b?jCaV«eﬁj_‘ He by SV e Stk of the dtlooage. for 4
Chetfepord- file. T, the evems- o 4 Fevlwte ) the S¢plem lan @y

#\5 CPeLhPOiS fily do e the detobage 40 e omps,

cend= ¢ tate, before the 7 :

%%% i Faluree O Ted yyath,s H,

m Jofn
E oL o Yotnin e datapags . 7 ;

o CWTend- Page Juble porvda o the ompst
Yeleny- \/dlgfa‘rlﬁ of +tte Padef. on o)sk. |
) shadow pase qopt, : 5, f

& (Yealed Y a cop of +he,
CWVend= fag, fable, whemn o ©2n <a0pion, Sl J
2
Cubend (afe Tulle chﬁfé( o) Shadloco Pede.~foble
Pﬂﬁe 4 ' ry |
Paded j_: z
Phade 5(old ) ° i
pade 2| -
¢




X e of Shadow gy s
‘W:\ ('mc fmm‘wa"fdi %l’; 0% cha dotv /709'/”%” v 71; 5 . =
Provide, & amochomipmw  fov w(ow)y Jecloue Lo
atlieyed by mafq\'/aim{fnde. a Shadow copy of Jhe pPade
fable » which allow 7 dbmic. vaydes omd volfuti of
changel - shadow Paging holpp innpgove syptam  porframante
A byt a’educ(hy_ dhe ovuenhoad aprodiaed with don dikomal :
- diSk-Lapd Yﬁ(ouay,-moaﬂm‘w'

&

—~

@F\’Pfdﬂ e differend Fypery of dofabae fAilWie
Ayiioradadol EiSeiivieza e \/-D,')g CJ‘% +he. (']/D[j/ O;ﬁ- Yol

owd  afodd Sy n emuring.  Jap lomd/ gfemy .

{fcu‘luﬁfc I

: I
vy R
Yo o Au'lure. ﬁm pa;;?w N37
‘Wee
é @TTC'“SC’&%Y\ iluiee * Taie b
| UOble to fowplofe it @S;@?WMW A

cuin Vothig s poery T ue o yeafovy . such 4

L o Nepwerk i Weep .
Stem fuilice ¢ This @ - w3 B
Sovt of hand e L e

oy S@H’LUC!}ZQ, - Sovng. W N@HZ/WCLTQ f-Uh{eC/ﬂ
aﬁi%eaﬂ:hvxu f/o‘ff‘/i(?, Sterm w hieh /ea%’g o - oykenm fujwe
Su & Oﬂ@?@h”y ;%O’&/Y)’? ’9}1}207/3) '/‘D(Q(’,U@? m/ ’Yﬂfu;n“ \,

.DcaPa —T¥oyfen fouluhe Swhom 4 ook faile oceus o/u)‘u'ngL
dabe — Framfen O fdioy - ettt  Yode JOBRR - of Condemd-
Yo diSk SNB9 dhgnn o) fad
dabo- tplen,  feilung,, Sorme
tUS‘K hﬁa(‘/ C')/aﬂ’fu
on dhe disk  ale |

9 -
d4 Kk WY—eﬂb[/WbI/gL ,yeaa/.,,cw,:fg 6)19?07/?




Yole of fe‘,.(‘o\/cf?g~ Ol AYOW‘(:;{/‘J‘/

® ,(:U(‘ove‘)f(‘)(; /%[Ovﬁld% Wocl'vmm‘ﬁ/mg- m Q O/[MUWZ 52/—/&/»4 aJ-e.

bpigred o Ytore dhe. daobags fo 4 Comflsierd~ Sfale. oflpy
T Jeilwee - g

A IrVolved. i(’%rwlzu%e_ Suth a '/099‘1’”& '
¢ L\L"‘/‘%' Modp. by oy, NS et fvhw'm:ém'w%ﬂcj Lhyce-
POrdB ol PQ/QP/OYW/'MOL ditatbate. fpa Cleps .
°,‘f\1LO’WU&&uf"5'§ This PIORSY  empure - hat- either alf
he  operaliony, withim 4, Corggdtom e Svecpflly
Covrploled g SO 0L i ager, compleled -
Loy pprd op o, TINaehion feells 5 the ormdsive
TYodg o fom 2 lled b

wl“«y meé’ﬂi“éi— Covchrol % ) paytend= jan ogmJ.
ad > Com ey comdeny,

R a cyutial Dadabate. anomagen,
SEHEM Compomaag- o - Managep SimuAonasup ofraduny |
o without c@m,&b‘a@‘ny_d%m +h A Uh oS “The. pyivnans |

M Ty -fmaffm’w"w‘m% -(@/Vlﬂfg‘f@’ﬂ%y/’?’b/e%’;?g—- s omd/ -/°,80/av’~/°a/wanr;
w hem Tiply. pery e e afabag S im wtome o ol

g

P9 what~ e dotopan, ‘YQC@W}»;{ UL /PA0RLP &
WeHoing. e defable Ao 0 Corvper Clombistemd) stede i
the verrd- Of a S whe - The /og//'fmaﬁgi Qoal, of atabale.
Yelovedt iz fo. maimdnin dada /‘«%}7}7% anadl Conti stern & .




: P
f whad- 72 patabate W@ (VY T Explarm O&W(éﬁ«%ﬂg @é% 5
OF Ye(ovef’j, .@obm‘cmeg w ith a(/er/’ﬂ,ﬂ@ﬁ omd dicg c’»/vmbﬂaﬁe?e,
o> (D log bated oy @ Shaded paging,
- @ ggogtfgm% () Tvomsa diom o botk (X
& packop omd wesore &) tataboge #oplication

" @[04 bate d Ye ved ! T 109- bafod ¢
 Ufed (04 C@Q’baajm/% -Seqlemte,

Of Frompbasy, .
Era . £ Frompa o ele

1, Vo >
o bted vewwrsy wep s Jechmiquep,

:?97"'@'172666/ & datotay MOLL affom Redp INo-tmdp 7@&‘%'%
(afiom <9t I3 g Yelpvedy. Jechviqup
/W/ofUND(J/f?ZJD_D Fechmyoug . If Ti dvomeachion

d White op%altry, Hhom, 44er
Cfﬂﬂwﬂﬁ 'ﬂ:;; D SINMd bn RApn Arah Wik,

Tty Steels A=At  |<T1, A, 20>
WA Gso) KT A, 200> R(Aeoo <77, 89 400>
218 Tt By fbp > R[b) Mo undo

) wes <Ty lowmosds £ =8+200 / Roll bocle




@ Tmonediale Dalabafe. Modifitafion ;)¢ ZS q YoVt fﬁfﬁ‘”ﬂlﬂé
- % s alfo (alled  UNDo)REDD - Hechniave + Tf T) TotamSaehi
IR asd dnd  psebprme 4 Yead and wyite opeSoekon he Mg
WYTLe 0% ation 5 Covplabed dhem all Hhe chondgt i o
Tefleck d dJ'Q’Pd‘jg, i I hand disk bofoge. Covmmid- nd
oy fallung octume Afp1 i e doom g wtom

anoma

Will  Sedo ~the drpmis me0 value 123
VAR d . e fackion arcon

N hand disk g 7 Y. failte occure topy,
CW(\’)U‘}' -ﬂf@y\ "}‘f P ¢ v
eom Madion ovamages witl Lype e 101 4
odd valug. s ONG2idyd  f hond ofrop
- T 109 T " 1od
A e St AN [T, st
B = A=R+100 < Ty A 100, 9p0™> A= 200 A =RAtloo <Th Ry 100y 260>
—200 wlh) T;;B;fgﬂm%a; B=Ao6 g (A ZTrs B, 200,400>
A= 28 | ‘ oo R (3)
g = dog _ < Ty f@mm}> |4 ) —12 60 UNLD o
g=5+000 | Iﬁ:\ﬁ B=p410 \/oNe) Value
2
sz(ri)vm‘ fado p=tot] W) |t 2 NS old vadee
\a/( .,//_\DL\
2 fail &

Advorrdagel o fupfen Je(overY. o Dunabil i elow visk ofdata comﬁ%
disacvordugs— o (owplopits o Tryyy, O Juming. e Yeduce, Peotman te of Sy,

2 Bhadw Paging. 'R g ~, Verys kobmdug
Ut o page, Joblo g
Wihemdt Pagetaple. §E) shegp, Pade faplg ‘
() Copherd=~ pa go Jobilp, ¢ This Pade faple. poinds o 7he mosh.
5WJD\/495@‘0¥ o e dafa pagep s iy, &3k

Shadow poJe-dable = Tha oo o oo o0
Creafed at-The: Gart-op g {;wqgﬁ . e el




—
Tole 5 m#%blu 3
4 - e =
=~/ pEs =
2— N b N =
B 4
S i S
6 il i 6
o Pade 2, pages _ :
Updoded Pade om Fiee hited)
D13k
Ahordags. : 496 TN Lowen disk qegp
° Yé@w/}/ I3 ot e egr axpemgive
° No NMepd of Undp .amd Yode
| ¢ No Ned- of /cg;: £
Difsadvondage o

disadvordages & gy +q U

. = TS X IV N - e — —
o - - e —- - ~u —— 3 e
—— o - B e S A R T SR R S it i v A e

oDafa o900 mpedion e Cran pa%e. lolleron

Advormndag, 2dedueg Ye ey tinmo oemhamiy the |

dedet bages’

9L ¢ OfnLH (n o9 cal LY C‘I’Mﬁ"fefn%t ofthe
@ Rolbods o e o

| ollbotk o T, | «
Chomgep omode. hy +he " _}yg{wyfm"‘%ﬁ"/’m{ f)jL uwdwrrg tHe.

(U"’b(ﬁfﬂbp 4 Yewyd of alf

Medi’q A e
Que IR ace

|

A kdnw

on

L/
e Ar0n et St Souns e B (Sl

o

Lo

E "'m .{




Syflerm ulel ~the [og T2 cordp Hdo Widp The AbObAC. 4o 15
previouwd. Slate.

Advoms9e2 apolicifiy o Dt (onpiskemtyf s (o e hik

D S(/c[VC(M‘NQ%”:‘(,o'\m().{@?‘?g— * Time, C@W‘LM’TV&M} ® %‘f{mm@

() Baui<up c?\nci‘%z?%w *This s the Most bagc YelowsY
Jedmique. o 49— inniglug, C_Y_paﬂ,rm} a (P4 of +he, dafabdle af- voguo

VAR i @ of o - ,
/ afabdle. G e Hoyed .
Foom tha. ’qum/ﬁcfj W, ;4L o o he.

AC%VW%,G'S/RNY\MQ@ ' A yvamd slow Cosd—
Disacdhordeegy o yuta lo85 [Lthe hackep 3 maf e @md-

(6 ) pattbde. Peplitad-on: Thig Jechnous 1o ez mamSemimg
Copie- of dhe. ddobdle. on mubliple conenp. - i ong. seowien f47)3
) the dafabfe. Lo orfinie- o oporae- upme emasnirg. Copiep.

Advordagef g o 19ty @v@’/abi/}'/? ° fupho) ve foue?d.

DISAWoNGL 2 o TImereafed (058~ o Ooonplorits

@C@W log baled ¥ covedd and (o9(adimf-arollback

[63- BaSed vp ipverny (g ding Rollbak
(@) 9t punprze. 5o MW safabit st punpose. (5 4o malvtain b
‘?“9’57‘?"“9’ y dwwbiliy. by omaimkinit injegyiy. by folling. back change
OF file- iy Yeloled ablog

@ 9 Wel The Hbmsadion fog. It ibdifiegand. vollg hotik

+o %edo 5 undo - Thom » blep
( YoM So (o oL«mimJ; Slerm failwe. maﬁm%f;l@% g%igﬂq &f}/ﬂjgt/‘

9t Wel “Prom Sochion 10p whichifalls - 9t wep. "
1wy e (%) Fovesfan A Loy
ﬁw{%ﬁﬁ%%m maderto [0 10 R aaienrit-
@3# openatl i~ Hhe lvel of () 9E 0poeates. ah+he tevedof QU
imdividal Hqpm$a roms. - 1m0 cftong. .
b Comuplest &) MZ.  (pm

. , ¥ " '
Vi) fow (iRl of clada [0RR |U) HISN Y /oK of alada Awsr.
WL M PRt B e B P lel comprislend o

e TS T L B
L e RSP NS o RRG IEE Y - Gids et




———

£ Nelivy pﬁ . 7"[)5 93/6‘/)’1(!,}? ,}:‘07‘ WCVY)SQ(‘_.@I'(PY]
¥ed2 D0 :(; 2_ C f_l./'-f.l@’r)ﬂ. 7/‘{},5 b(llgf’mz/%o WQ’Y]/&{S?L/W IWOIVI./g ‘
leekion s modification omd vetateval oF all Hoatron

SV whes e the. @ freld) wed im |09 fafod spreny .
Mransadon ID0(7 /D)

" Ohadomn Type ( ‘'mPord-» UPO’&:@IGM@ZQJ

ul a e 1D ) Comnmig—

) o1 value il Redofumdo

£ Vew udua c}uuapofo’b‘ ?foV[ onadiom \

vy 7] !'f»’}‘ﬁ.SJCVWP

” s \ i
(S suppase thod- there. iz a olafa A%SWM +has- ;

s Aralyze o Yeloverd wnavage) vequived for Thts Sem

;t,ﬁ a m ;f» & dafabde. sygfem fhot- vores) fil8ra Yewvery
i;f\“w.w.‘l B Shill N8P Y By Sovhal Yea fovyg- |

T SRV @) goptanne. busg(5) papn comg phtom

B Vada validation () b1 sagpen 2 touery.

’\
L PR N i da..




Qw(dfﬂ Howw Mo i Sfenpf. A apociated v vali Wiy
hed prelocol 8
(ny 2 TThvee e Slamps
@ Slard=- (1) ¢ Thie e slamp wlordf Jho fime whem
A eHon Ti bkegimg (44 exetudion:

() =t validadion ! This Fmesemps, - capioes. the Sine.
whem ¢

P/ j( ;’)‘LLS’,Wél TK)AJJ'Y‘CF-O/A/Q QA’)J @If\’/‘()}%ﬂ- ’W Va,(/"(/pc/f/m
We

| FoUsh s HRme Stemp8 amahjee,

| The. @mpletion of
| T8 wrile phaly .

(80 Pefime, TPS 1 TP Stamdp for Jaambasthion
oY sYetem - A FemJagion Jer el 200 R Soprers
2o Soffwase oy -aplicafdon  thad- 2 b2igrie
& hondle (@de. amount Of- At pg o Ofationp
Vice  bupinest Havoma stiom et hevotue  debebate

WoNA Je o nct- CDV\CMMW%{_ awm] i 4 velioble and
Selwke cvrommen. ‘




3 NOSQL Dabafe RNe

%@ Hed gou pvalucde Msgyr , explam MoSAL dakbae Y
| [af’omdq with (e S of Mellife s fackog da_wy{éc
o

| oefive e +hn MOSQL wih example /{’\%Zaq £ L)‘MW &
NOSBL cedabagy o5 wulod & Faibook and ooz TPlhtstiny

B2 Evaluedion of-
ﬁfﬁmj{@i@éfﬂ/ofﬁL \/WOLdJZ dﬁ%@‘m&g@éy
‘”@Wf 2 k%/'— VW 9 CO’U’V?[)M]/&/ 4/}74 ngh .
P Ve Ao d 1o ot 1oy izenddlly |

'VO/W oFdats . :
| ‘ Aty 3 Mo ~cgy databasy. opes, - -
m%o;u% memﬂ W gty omdd -W@///{/[Z
Uke 2220, (ahion s bocgps g amd autevnpt HOE -

endike letimpal, clachobagy “Hm%‘ d omd Sy — strv hed dak,
| 10 ShYe date, We.

! Sivep] |
€3> Mem cachyd, /ggd,'go_)é dat SI0 e with leey) ~valie
(0D Dotummemd- Stoup: Shie date fr TSOn forimaty (& Modopsp » lpuchges

e (!W‘U’/L“’W:V . - e LT

[

. Sl
e

i Gt et M e A, f rs X X B 2\ e i
A R S R R R M R a1



fewng Fgeb)
/ /’f olumm fermily. Storge Grapyp Yelakd datts colermg 0

s (ex: (atpomdrg , HPak )
() eph Db, - YPUIond alehioofopp. betwam dads emdliey
'@74'@( J"ﬂﬁmiﬁf&}/[lph )

why facebeok amd Foole We MoSOL " pot, Jocekook cmd Jeosle.

hamdle. magpve datoSels amd Yequive hish Scatalol Ity omd

- Poyramee Plthoval difabape YIhE STYGHe um dor ety oot
loads

(e 5t dy of Metdyife, fatohook ymd Fropte ufing oS @
Onellife? mettify o evding. Frsusiani. lnpaTL s deakf with vept-
- OYOUE Of (uptares; Ll MSBL oatalese alloed fom o handle.
e flgibly oy ovizonsally They lely we phsey

dafo b@@ for @& Proil Prefile, /DO//cdq Waona Jemere
cmd clafing P Yoceffing.

Efaebools ; fercebooke mimagep. o, MBI Socal, nefrve it
With billionp oz WL -NOSOL dikrbde emally, ef G ent- St
cmd erienl of g “r profibge., Pogle cmd nmediong, Thay
e Mos, datobag. 1oYW Profties 1 TS, fordp amd Verlp.

@ GrooMe G10°94p. 1 5 Legvicap gp ZoaSoeh dvtsing and

ovd - computg WoSEL chiobage p e the. Secalob/ )i

able do adeps dnd chage PP IUY Ao mrat g challowgep .,
fot thepe divede el cationg.. 9 vogly We Mo Sy detabage [oy

B LAY ~lse Stele dokyy, s, ofn (for Feal fiwe. ity syme)
nd Mervorty Stee (po cdiching ) |

) Ut~ dhe foult42f o/ No Sy, Dl b p -

ej= valic Storegs g s Bihe shmploph- #4f0 0f NoSEL dphobaty »
9t Storel. Jaba ay |69~ valhe pasgg S o haph A ble




v\%;'}

;

3

[

UV Dotompgnd dado bafep »
<X |oveygonh )

5 et s .

X id" e ey 7/&”5/%70%—/9,}’9.
CFW%’UWH tPp /WW Y
PF’[%LQ”CIW” ;op :/Waj]”}

Paord o ppg o, %0 biafayy
e

I Shteg dada i Json formay

() colonn — otecry -
/ 50/ CJCZ:QC/E . ‘
datr b ol 0dep Cﬁltwm ONenpdl s |
7 e skad of by g S b Stz
- [Cﬂp@ r.:u) |
| 4500 /Oolﬁ/
i 6:073 Hnl
@Y Covph 'dedebose » 7;; »
ol fom q d1Ph - @que A form of mods amd

| of dlaga o NoSoL o Amlﬂé/yc’g. fep) ategp cmd 06fy/ovef
Vole)tong) dad b e . (A 1Pelerable. o 7

—_—




4 /.@M@m a dafabage. of omy (afe Skva iy MoSg,
/ \({;ﬂ/a bale  Jemmd. ond FIIUMOl09Y-» EAplevm with Commmy
O'Y{\PQ o am *C({%j?;‘ﬁy : (J(zf)olodfd,,fd)"m e - [W/WIQ?I.(@ c&)/)s;/c
'Wf*}’y— )\/OS@L 40 Stove o alon  aboud- eI and

PYodue dedail g -

Collechony C @) W3 4 [ pocomond Siere)

® W id ¢ umique (dendifien fry the (225
° Moy ‘UBVA manme)

°* Emaid ¢ vrygue iy e Sy ] o9

® Pihchado history. ATY Of Ykt pchay, (o /eehstn,
° b@’ot@ff’mg,_hxrsmg: Am;/

Covv oF Predoel-id emd e S / )
ordy ! UJ?@L/H 18 q Wgue o
a 19%m  Yegeppiy . /WA 1ePile eoma)d 2ol 45

*Pichage _pystory W5 om a5y OF Pirdhale. w/lpg/y,,
o foeen g

‘O I of  Eroduih cm/%yg,_s,@m/j |
£ Plodv g &y Prodo et —i d > Umjguy, (Ll en foy e Prodves |
| A ame s prpof et manme.

A A2 o pAiom—> Defailed Pyodyet- a2 cfphiom
S eIy = Do es Cadegsrrd
# yomd = Brad, bovemnd

%W%@D/g_>/ ag of W—FJ)'()/@%”;/’-/ %71//42?5&%
() pun chaleg 2 purchape . d sumigue. sgopmpssn for dhe. Pubchage. 1
Wil Referamctp heumond (o i ugnd (ollecdion,
o dvets A of @y prodycs | amd Qualfty
%'WWP:D% ach 7’1'% O%Vﬂflé /)61770/’1%
Pemefift of UWALd MoSOL fo Hip (ase Sty '
o Flewible schermyg ? npsy detrbafe s plottble foushvetriend, and 2ty
0 £ dad , . ,
s Scalabii®y  poloind cilabate am Y. gcale hotzoy - af

FRNANCE L g detabale). aie opHivmep. for fapt- Yeordp and
WATAE 5 VeSy g, Pofrmamce om (kg Imound-of o4 4




RN

: o 5@[/ : |

| . "
(@ piscuss oy e SO Quoiel im DBMS With K ‘
aP(D) B SELECT SHedermord  Refarieve, det from aAble
Ex» SELECT ¢olls cole. FROM Jable, 5 Splpch ¥ (@)@wwﬁa/yé/m)
O TNSERT  Shdermend : Tmford 10 Yewdlp. inlo o Jable

| E7S TVSERT INTO Fable-mame ( (o415 (o] 2.) VA LUES( ku,va,(zj/”

1D oo o \opdeho exihng o goyds. o artobdy S
B UPPATE stafermoms- UPDATE Jsbly o2 SET col2 = vl WHERE G

SRETE THBLE Shlemmand-: gt 9 e foble. i Hhe diolbag. |
| R T il g

11 defetyn,
wolz " dufatyp,,,
L

,f D ALter TRBLE Stakenrert : odify am HBhg jable. spone |

L ALTER TABLE fable —namg. ADD (o-mame. O&qu i ;;
@DARoP TPOLE  Stlermonmss A tGe forn tho. dadrbate.

g DRoP/ TRpLE q‘aMa,/rm’mz)' d
SELECT DisTiveT Sdeteanomd < Petriove. unlaue valug

SELECT DISTINLT (ol-vame  fRoM Jubde — s y

) ,
@ CounT purnetion ; (oumi- dhe. mumbon Of %05 fn a fable
SELECT COUNT () FROM  Hable —now

(13 MAX ) IV -SOM Lumehon : saludade e YO/ Vi 5 $ i of-
veduel jm Colwmm |

) SELECT 5UM Leol L) FRoM 46!19/(!/0’\61/)'?\(/;/"
- =




@ WA g syaday of-AJable ¢ Yeadion and imfesdron

N 'VY)”\C/’Y\A y . (
mC( N i n Sq/ Jahle (veokton

Col 7
) LE gmp(’ay@é(
CREATE TR L Jable. CEHIE {AD

T omplio IO T PRI MARY ke
2 Pissd-tme. VARCHAR L 50),

4 dafatsype

(vl g C/q(/c"/-/{y—,p@ g Lapppevre VARCHAR ( 50)
)’\Uw' D_QVOMYY\UT’JID INT s
9
)5

ronfesekonn comnmam o

VALUES( i;”johm’;(/\/lam’ y 1ol )

A



= QpIgLeg o WYY AVRINTZ a0 = werevar qrea s wey = BN
e ‘ . , ; Vf
¥ @ whet- (2 Q’d%q 'cﬁeﬂ/m/)aﬁg/— aﬂeo/./wy
N A dado didhovary. 1 wged 4o poovide. deleiled imforincstron
oboy— dhe shryebute s o9amizadim cond pRaac. of data W
< d Jﬂﬁwy& ot /‘(n/b’\//]/}”&ﬂ/of}/) Q%f;ﬂml -J‘('~ )‘0’)(‘.(!1({9{13 (')/;(tf"“( L{’ "f,‘“\ \"‘..f,‘\v-,;}\
( ("OJPQ 'wf)ef; 14 ij aj"'w/qup 3 /J/ ) (‘/Cﬁ(/r( 2),&7/;’)11_.'/)‘11'/); ) Con \"‘3/:713 ‘:f'“!«{yi

¢ @ Pefire. different- o '/H”P@-f* o /- lrelotioval cal ced up .
@ Tuple Relthoral ( l/ Oulys @D{mm/'m telodvva (. col Cz.‘f(,(g“‘

=

.

!




| fables, Ma%'%% omd ConpleroumAR,

| logical omd ef i end—Amommon b emaren defn  ifegyiFL.
W'WNN\% ¢ a@c/(/v\dm%_/_ and SvongrA- ) P R
29¢; (ﬂLa T od A ltd=valjlie

Q) Tuple Reladtonel, Cdlewlun: TR forayzzs or et 7T enind

eI, AoPleg (oun ) promn elation (bl ) 3t VAL Forls
VLR o yeprynemd- Aute. oouls -and gouwn srs AL
Condifomg .

Dowain Reludiomal afudyy : ORC goep- o sper puntter end
Vefevel imdividual, yaluey o a gadion -3 vl "
DL A Ve lernt waliugy within speibic artrtbitesse)
OC WL quintiliesp (ke 2tiohs -cond foy alf | 4o erot
CQ)N\C‘JFPVOM oM ‘ﬂ’léﬁc VCL&L@ ‘

%) el abuite. the. (vnept=of (p%icef ofadabaie doZizm

Logital dafaby e, defi§n 15 the, phocsr of dolimivt. huoil)

data Wil ke 0s§amized oo oy lpz. omd Thufe gtz
pesing on whit-dett s Stoted mophol), s¢ompmmns opnsa |
defa Storags. omd. $ Yehsieval - |
oty Wordp 5

Logrcal dadobare. dopilgen tmngives  dozr

(9 “N:T‘G”- G‘f‘éf SC/‘//W‘Q .."n;.yﬁi ::

bafed cn +he Ve 7w rrurdR

of dhe sqptem « This dopigem fOCOBLZ o e dak i g

oW > Twiggert in daldbage Morgemremt Stomd are Lke
W aled qelond Mot 20w exewded (v velpyrdsto - 251l
avemd . Tney ane vgod o embyes o egit omd  autornade.
tefiss Like. 109 gjm g chomgel. oy Yeladg

\ yloded Yecordz - 77500
Comn P(Y«é fzéfd)/é 6% ARy evends (il ~

VSERT + UPRATE or DELEZ
Operakond o tfablef .-

@%’Je A YUY b et fhe hghellslow et sim 5 om o aneirots

W o Al emPliden)  trppn emmplrses Joble horim
@w“pfo%- (0, Saled  [rygtmpme Gl . o

il



SN2 4 \\\\/
Somban \
SELECT ‘
MAK (Sdlarg) As highe? - Sala%ys
MIN (Salesy) AS lowed caleY. »

gum (50Je33) AR dofal—salord
/M/§7L3dhﬂ7)/ax .ﬁmkhdﬂgffdﬂxﬁy

oM
exvpf o}ee/'

e ividae Hinmestermp omd velicdasim Prero ol

{ Time St ! fach hovpadion - 18 aggmed. o tngug Homglerp

| w}“@m‘ (& Sfg «TR)g dreflomp  ads ag. o Yelreml s o/~ A
| o?fdd?-mg- my\nggng ¢ (NN O %&/ﬁﬁc@. ol vde t%'of’g/ the

1 g%ﬂ&%“CJDMQ-

Validation Protonl 3 alidation pyofecols -are orechanysnil

“led ® empune Jhat tvemfaction [ o dalobate. supterm
Wlntara  (orngistom i

i

; DBrasg »

50”90’)63[0“ wventd  Jon g datobase YN et S Lpferm
| MWV Yefety o the. obil) Wy ,
Ho eredtde sivnyliom uply, i ff i /}(Z ﬁﬂwﬁ&m‘f
l i) wﬁmpw- Ifrbﬂt’)?ﬂejumgl— cuith e/

Cﬂimb.
Vg2 Soniallizability '8 o pao pert oy 4

R =, DB/ A e empeteltba L

Com cu}i 60’15 & eem  thogh Joongs Honp

weke ;e;"c;t/cf; O;//hﬁ fimal OWtome 1 Rethe Samo. ‘
) ) () - g ~ " o }

THis g, g OMNE- q flen cmetten im a 8Recisy

- lade /’wom,‘qg/ md (ongspom ¢y

0’/{[@)1 ;




”
4

Q@WM do 'a’pac/(.oCk oCC VT8 ? oveale e [Wp/ﬂ’/(ﬁ
PToCe)) of dead [ock bleelion ard 7P whom widh

S 9 cord- erormple ¢

T OBMS, a dadlock occur8 Whem Jweo of oot
Toomdo ctioms e e wy{;ﬁg - each - gthely Ao Yeleat-

q\;égjuj}v@ Suf//q ap. Locj%g O Nalgbag, aé:,/'r?,(;%/ﬂ'w r/fgg
2d A0 Complyfe Thery  ORSeabiong

l’F 7o 2aeiom ﬂ

Resolution: omoce 4 dead ok *
12 dofecled, |
appdoache). o, Yol 9. e There a%e, Soieral.

sDeadlocle prevemdion ® Devdlock. Avoidpn @ o Dendlllote blocioa ay)d
(D Deadlsek pypyendion « v Yepery
/" 7[43/5 r’Y\VofVeJ? e”\,a(,lﬂu' / Y
[€2drtd- Ao deud fep. Coronet— ooy | Y that- the CondyHony

B -




oo L‘% dagd - STivgwy
Disadvordaseg 1 Teptyapod Completdte fon dbPan amd
e i - Lty popilod  dJug, fo the. oV3p, @ff%@fg(%(
@ Defimg, movynali=adion | Wy Wig mMued do mopm ofizy, L
o dedabaje /v SOL T Brrieply, NS U fhe. IMIert~ , dofpfe.

omd vpdale omovrallsey.. I 7&/&9”10’%& are, magd— /o ZIVE .
Y2 Motvmalizapm

/ +9 %ﬁ, WO[Q%‘Z_ @/[.’ W}Ma'm} Q/CU;ZC{ =
o dafabage, '%O Y‘\b,cluag, o] d@a@mdm% B S0
"9 doewm a dadabar.” 't
W vramage pip fablep. onnd Dfforirny M%M@E
We, meod NN AL 7qH o 1%75’ Severod, oveafovy.
O climivatizs edindansy O maindaiming Dak 1We.g7/s-
D JAGHG. Ploi bility. omd scalaiilyity



Infexdt- 1 U Pdade dblele aonomalicf @cced w/‘@//’; ¢
) » g 1Ql /oy )
dethle. R ongf- mogmaliced  im Selomd MOTIIEEST

; N
@ T nget- A’horyy\a,ﬂé( © TR 0CCUBA wWhom -q (/C[L/:Zipzz/o/q@f
dft:p‘(j 'YGWUYZX fQWLQo?L: /”\ ’Yg -/\fT} /70 7YY (Mf'm’\ ,°N~o YN O/ /’(’Q/;
‘all daltc 2 o
e (CMOU[ / Pdc//;\qj‘ o intonpiskem clef. oF iy a4 |

@pﬁﬁ@e@ /J%omw(érg ¢ we delple Sone S -Fﬂ’cﬂ/": ZW/ kk
,/qbt(l cnd /“{3 o,fy\,OLL OW /'m—/t)?m(&ﬁ/‘ﬁf\’\ b Q/KM@ .(,(_)/\/c //Q f
IR 8 also dolpled fgiopn e dbabse thix

Called e delpbrom mm/»u@ ﬁ

VPdake Amomaly s : * beef—
(v , L Vpdabmg dake s ome ploce
et m - otheng Con |ead Lo - rmondygpmcer oF

Pi{ﬁaj:/[z@; iff@é@%} the. Ovesall occancy. op v

@Wﬂl@ o Sy Ay octen Joi amd vmen foim |
cweth e)(a/m{n,{é:

aP=>

i Taen Jon 9t veturnp mnf/gﬁ the. pley Thed- have rymﬂdu?g

velie e poth Hableg baped o the Stecified (omdiHem

' ot exclvdy RS Ahat— oo et~ have maﬂ&//u’mdf[_ valved.

l

Exorpl, —Emplosecsble . _Doprdovensts |
E@VYIP'"IJ mame, | dep_rd [doptid | dophocamd. |

| | A | | _lo HR

i ,{ - 2 +% e E‘T‘ﬁw@/‘m}

| l 3 | < Q-IDj R0 /\/]Mﬂg:__

1‘ I Joi'm om dw.— i @

[empid [Teme [dep—iol | depl_ snorre
; PR A [ O H
— B u s hedobile

— A —— e _— A




\

5‘\\("}"”'.&0 “C” (t‘{‘](",[”&ﬂ ‘(“;l()'\/&fx :/R' MRI- r’f/f’ﬂ‘ {‘f/ S'/)'-)/'(/ﬂ’/y—' I‘C/:Q: A

\\‘Q[. C;HO\,('“)(, ‘: ()’/,/ /:(1 dl M_ // Fd ,
FRoM Eompledecs
TANER TOIN Depardomomtss

ON Enplogecs. de piid =Copertmentp . depl- [ d

* QUIIT Joim ¢ IE edorng doplog - have srratehimd.
valuss ho both dableg ap wedl, A the fupleg. that-do ot~ |
have. “wmadehe oy gng Of dhe Jebleg - Theow ore Thewe - |
HHPL of ouder Jo () Lefd=Ouler Sofn @ Algtd— owtel jo

Pull. pter Jorn

Dieft~ outen dobn 1 3¢ Yekmg all doplez 4 Frin the lefd

© ble and aralchod Jupleg fgrm othe i3t debe -
- Non-adehing goplop g 5;1@ W@QMW%W 2o paclded

. th MLl ikg
| Bemle Deporbomerds

[ermpld_| Pame Tdaghid dop7d [ depd cronre |
A B E AR |

= | B 2 [ =0 Lon D9 |
\/3‘4——— Eal [ 3o MoStativg |
| {emp_rd [00me | doplid [ dopl rorme
\ A | to HA.
N 2 20 | Engivannd
3 c | 46 | NuLL

# Relodional Algepya - Safent
Bi \er oo g, deph id = 2. ‘{ZM

0 SEL Syndit ; '{SEL@E T-:(ﬁ—
FRoN EnmploYees
LEFT OUTER To/n D peridomendss

g ON Eomplosee . dpd_;f = Cperetorrenids . d e‘ /'_c_[_iv L




4 ,\@,(Qa{* ol en \fofm ! 9L velulng all opleg foom Jhe.
Vit doble emd  Jhe cvadehed tople fyorm Jhe lefd

"ﬂbl@ -/‘\/Or‘n- on

Paddle d wrth ¢ :
EXample, ° /V.ULL) VWJ
__,_Ewnplag}.c,cﬁ

enrp_id (Mame Tdall o

| A 10

] Q c 4-0

pldabiomal  placha Sydar !
Wmﬁ

wehing (upleg. Laprm dhe 19 #oble. [

ce &
(= |wuL
p= e

ok A deptid =Re.

0L $Yvdat i SELECT #
FRoM  Evnployecp

RBEGHT OUTER ToIN Repadromss
ON Ecrplagos). dophiel= Depatbrentg.dopt-id

(¥ Fulle owen ol ¢ St ~shring. all e # toples. Hat-
hove avadched v both Fblef ap well ap i vedome alf

PR T

e fyom Aeft- doble avd Vighd eble ag weld, s Mow-
MAelivg_ Joplep . wdded with NV Vadues.
Qe petidmrend

10

id | ibﬂﬂ.—ma/me\\):
FR .

e0

Ergfnwe) /25—

axonmple !
Foplodest .
o mal @U—— o
; A 10
|
3 c A0 |\

30

MeAietimi- T,




enrp_ ) d / Yo }W—I‘C/ ld@/zﬁ,mm /
L A e R ]
L | B |2 |t
2 c | 4o [ purt ©
(L2 [ MUIL | 30 [ Maniedsing |
Relidional algelrq  9gmton

Ml\ﬁdﬂoaﬂ@‘lioﬁn RP'WJ?C{:&-&MMH /42 /
SO Svbix! SELECT w
FROM  RrmPloyes f

FULL ouTRR Jom Depedorrems/s
. OV Ew - »a .,
@D O b jin oy 1k LB Dot degt.
Toormeny g0 (m \ otder  jorm

D3 g all e fplf bl vador all Foe Tomler
Chove  ovadehed v both qé//r(@\ Al Tt~

hove d /o bath Jobly,
| 00 el %
D Reletioval, Algolnt S 10sefed o o e

/) [eeldtioy "N 0N Of the Aol
[ b inatidty | b

(0L Sanin T WINFbdiohs Qdotid =gy 7y
SELECT o SOL Seirdin T
. FROM Gplodes) SELECT M

TIVNER JOIN Depaldamemd FROM Eondogicop

O Evlress. depl- id = 2 pr ek, FULL OUTER TOIN Defroebmernds
( deplufd & ON £ rmpf’a!/m-(ﬁo{g[;ﬂ_ﬂjf/;%m evends.
N Tenndn J0tn [ : . epiard ;
Y. Jorendn JOIN 19 ynove V) otaloN A |

faflen dhem el o @ 7N A/g/.iq} o!/;jn Slocdes +hary




