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ABSTRACT

Although nowadays the database system and the language programming of data
processing in relational database which are developed have more efficiency and easier to use, the
development of working system is still very important. To embedded the new created language
or command in the third generation language which use to operate data in database in the
program (Ex. Using SQL command). Also the old programming style for operate data which will
read the data one record-at-a-time is still working with the new database system.

In this case, we will study the programming style by using third generation language to data
processing in relational database and study the effect of the time that uses for operate the data and
the accuracy of the data in relation database when the program that uses SQL command and the

program that read one record-at-a-time are run
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lunnsdilaensdu Snvamuiilvdaudaiion waznetonsdeduarvedenaisynasaninisiiluly
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2.4.2 QUEANTAvYRIFATY
' t 4
Auaulidvessinduliog 4 Jodsae lulil
v s o G v A Y d t =t .
® LARTNWINAYDITIATUIAYINZUTTIVOYAINYIAUAYD (There are no duplicate tuples)
e 9 dy a A'l T s % o o o o
guauiadeiifusiuilosnindiuds (Body) vesStdunaasnmduiuseglugyl
2 & =) A J a A d 3 i Y A :’
ﬂﬂﬂl‘ﬁﬂ‘lﬂ!ﬂuvli]}lg]ﬂ'l\iﬂmﬂﬁ'lﬂﬂi ua:Tﬂtjumumm‘nqystuuﬂﬂuﬂwagaﬂumsm

o o ~

s [

Foufu aniumisnsu viemsn dmdugudeyaiFsduiuseziinnminesudanives
Y 9 :‘ o o <2 9 AAdd o . A ]
Soyalunnlvesasnezdosludiu sfunaniadesdifdndn (Primary Key) iwonaugy i

¥ 1 4
Mdeyanaualundazsinmiadnu
® nsBsadwuvesinAadedr liliaudfey (Tuple are unorder)

wa 9 dyﬂ a A 1 as P} o o o o
guantadeiifiueiuileanindiuds (Body) vessiatu uaasnuduiuseglugy
d & A a 4 o [ i 1A o o o t4 ot A o A
voudaduilunguinnadasans uazaundnludaiues lifiday daiufiisndu nie
msndmsugideyaiddiniusziinnumnesnde guauiansiidiiuvesdeyalunnd
yoemsInuuasaeey hifinadeanuduiusszndredoynlumsis
® n1s5uedRuveueNIiing hifedrlinamd Ry (Atribute are unorder)
a9 dy a A 4 as . L) < o w1t

Auaniadeiiilusiuilesnindiuds (Heading) vesTindunaan uduiusoglu

2 & a a 4 a [ o’: 1A o W o t4 & A
siveadadaiunquiimendamnaasuazandnlugaiuee hiidwy dnluieszyyoves

Y- L P ] o -~ s to a aa ot s =4 9/ o =

wenmsidla q fnnnd 1 Mmieufunadivuvesenniisdaeiu fezladeyadafe,

b 4 13
fu darfudisindu vSemandmiusudeyadeduiusoziinnmuminesnuis guauda

s o a a  d (7=} ' v o J [ LY

msidnuvesnediluasennde v s hifinadenrmdunussenicdeyaluaing

1 an o v o . .
® ﬂ’fﬁ)gmmazuawmmmzﬁmummanu (All attribute values are atomic)
way Ada 19 YA 9 Ad o v Y . < g A
guauiiadeiinge Lildilideyafitidnyuzifungud (Repeating group) uegluim
o

1] 14 ] v ¥
$u aariudesnisviuesuenla i (Normalization) 5¢AUf 1 (INF) newielvirveus

aa Jd o = . [ =
w3ianaduiiuaufs (Atomic value) Aagilh 2.3

2.5 mmmamwmmﬂ’faya (Data integrity)
a o o J . ya ° ¥
sulunFaduius (Relational model) I@fin1s fmuannuasanmvesdoya Taoiily
mssanmsineIfuvevvamvesTawu tazReulun1snseil veAduvadu (Candidate key)

ad . A P Y o &
agaguUan (Forexgn key) ‘ﬂﬂ?i%zucl‘lﬂ]ﬂ 9 ﬁ‘]u‘\]ﬂgaﬂ\iu
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BEFORE | S# PQ AETER [S#]P#]QTY]
st | P1 | 300

S1 P# | QTY s1 |l p2 | 200
P1 | 300 s1 | P3| 400

P2 | 200 s1 | P4 | 200

P3 | 400 S1 | P5| 100

P4 | 290 s1 | ps| 100

ps | 100 s2 { P1 | 300

p6 | 100 s2 | P2 | 400

s3 | P2 | 200

S2 | [p#]ary s4 | P2 | 200
=1 300 s4 | P41 300

bo | 200 s4 | P5 | 400

S3 p# | QTY
P2 | 200

S4 P# | QTY

P2 | 200
P4 | 300
P& | 400

s

g1l 2.3 @red1emsimesuen laisdu (Normalization)

d [ Y]
2.5.1 APNUIYY (Candidate key)
A o 9/ 2 an o Qs At v aa o o
dofmuald K Saumunennsiag 1 davse nquusanennitadluSasu R udi K
(.Y . @ -3 i e 1
vt uASIUITY (Candidate key) vos3iadu R 1@fdeiile K inuauiia 2 od1sfe
A ) P .
o auautanduiunils (Uniqueness)
A 1t A o W ad A Y
Ao llinwAala q vuSsu R Allgunilouiu K
e auauiianisaniosiqa (Ireductbility)
1 an ] an i a
fo 1 K umuonguueuennsiing udiez lifluenn3dadla q fiflumngaly

o /e é .
K udihIiguaviiaanniiunils (Uniqueness) vos K gayiie’ly

o/

&
lllﬁ)vlﬁﬂ‘l'i]'lﬂﬂﬂ'ﬂllﬂlﬂﬂﬂU!!‘U\i‘llullﬁ"m"vlﬂ'ﬂ ﬂﬂﬂﬁﬂﬂﬂﬂﬂ!lﬂdﬂluﬂ’l'ﬂuﬁﬂﬂﬂ!ﬁﬁ)ﬂ’U'LI

[]
=

mmammmm ﬁN1Nﬂ151ﬁfﬁ1uN1ﬂﬂfIﬁ ’(’T'J'IJﬂﬂl!ﬂlﬁﬂuﬂ!“ﬁﬂﬂxﬁﬂﬂ’ﬂﬂUiﬂ\i

2.5.2 ﬁtfui)ﬂ (Foreign key)

a P

ad A an ] P ~ o A d 9/
AUDN ADUDNNTUIN 'Hﬁ)ﬂq&ﬂlﬁ)ﬁ!!ﬂ‘n‘nﬂnWﬂﬁ)gll'Nﬂﬁ‘iﬂl R2 N¥AUDYavD4llD

an (A’l’

nn3iansenduvesiennidimiszifiuduiaa (Subset) vouradoyavesAdudedu Tuim
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v g9 =

o v dAM .1 ¥ A d a A A v v a_ da o
U R1 uuﬂﬂaﬂwaga‘umﬂﬂuaﬂ%znmumsé’wmmewaﬂm lfewimnaniiadoyano
[ Y] Y] v Y] a’: H Y] v o .d
nwwumaﬂum%gaﬁt‘fuaﬂmuumuﬁmmmmﬂ%nTmmmmﬂuwuﬁ
R2 2 R2
v & P o o Y o A A v a4 o oA A
FatudiiiTiadu n SladuudTaTud n szfouTeanusasui o-1 ansoudasnisiFenTog
FanuduRus
Rn >R(n-1) > R@-2) > ... > R2>RI
v o d P} < 1 dvé 9/ =t
INAMUNIITUASANVTURUTAN q  TuTaFuinaItineneaingaiIuguaAIuag
9 9 a v o o 9 dy
an nvetayn lugudeynFduius 2 veasll
ad .. ;
® ANANNAIANINYDAUBUARA (The entity integrity rule)
U (p-) aa o4 1 Ad o o« A & 9o
a3 192 LS nenni taandudrudsznevvesidndnaalaluFaduldsy
T 9y [] 1]
oy filAuiiuain Taofidndne (Null value) fozudi linsmnida vsedn
-1 1 = -7 A Q'I P | L] L ¥ d' 1] 1 Q'I
mzan wieenansmisnilniude areudiuailieglunsevvesTamuiimes o
g 4 g & ¥ ) ad o
mudngdetiszlsniuguanugnaesvesndnan
® NAWAIANINIUNITE19D9 (The referential integrity rule)
vy Y oA o 2 A Aad AY 2 Al o A o
nueau isiatu R2 i FK Wufduenndndefdudn PK luSiadu R1
o A le 9/ - v 4 s ~ s ~ A a o'l A
dm5unn q A1ved FK Wuzdes UAumnua1 PK Turimialanwianitelusayu R1 150
A an o o (A o 9 dyd & A a =
imveaennsiiannailu R2 flusrine amuddgvesngdeiifedeiinidedannia
o & v A A e P ) Yy - @ o 1Y | Y Ao
Funilad b nTadunitads mdesdinssudszrundeyaludndunasezassiidiny

Ay

2.6 m3t3unguazlidoya (Data Manipulation) _
o U ya ™ At Y} Y] 9 ‘ad '
Hogiiu ldtimsaundimslumsaevawdeya uaslfnudeyn Tasluitlezndn
fams1FauSiavuuaneniuén (Relational Algebra) Hunmuilflunisasunmdeyauuy
- ¢ & a cg 1 ° A o @ o v 9/ o o
Tndmed Fufaduninnguuesmisnsziminsziinuinguan q lasaswendiauns
v [ L4
nseiuite I ldnadniNAaoIn1300nN1 MITIN (Operation) MA1NUAD Select (Restrict),
Project, Cartesian Product, Rename, Union, Set Difference, Set Intersection, Natural Join,
Division 1102 Assignment feaansanaasglnmiszneuaimduius 1l 2.4
I3 v
Tasld5adud q fiTaseadrevesdoyndail

Branch = (branch-name, assets, branch-city)

Customer = (customer-name, street, customer-city)
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Client = (customer-name, broker-name)
Deposit = (branch-name, account-number, customer-name, balance)
Borrow = (branch-name, load-number, customer-name, amount)

2.6.1 The Select Operation

o a wa dy A (3 a =) & & A Y o [ L4
#2Uf 11a mstl sz ensiwiialus nduseninamndenluiiszy Tavlddyd oyl

Sigma(o) MY Select Operation Hazideu lufiszyeviiudatos (Subscript) ¥84 o 10T FRYBIS

1 4
4

& ¥ -1 [ . 1 (Y
m¥uszaglunmuniy o Tasfitou lumslssumouiiamselfland = 2 < < >, 2

nazasesauden'luain o Whdeiu Tasld @uden “uaz(A) uazdudou “u3a(v)”

as U 4‘] 9 -~ as o . o -é o * a 1
AIDUN !Mﬂﬂﬂsﬁ!ﬁﬂﬂ‘ﬂﬂlﬂﬁiﬂﬂﬁ%ﬂ Borrow ‘ijNu%J'lﬂﬂ’)'] 1200 v Hae ymMU19yY

[ 4
Il

Twiiled “Perryridge” anansauanad lan

O (branch-name = “Perryridge” /A amouat > 1200)(B°1T°W)

2.6.2 The Project Operation

Il ¥ < 9

t 4 v
Frlfianstizidenuenniiafidesnmsluindueeni Tasiideyanuansesnin

L s
Y [ t4

9 1ty a Ao w 1 9/ N . .
ummm'luwwmaﬂmnuag Taslddansal Pi(TT) UNY Project Operation

o

-

Fret10 Aeamisuaanennsidsegnduazavlusindu Borrow awisaunasld

&
U

be

II (Borrow)

branch-name, customer-name
2.6.3 The Cartesian Product Operation

aalguia nﬁﬁyﬂzﬂuﬁ'egav{wuﬂﬁnﬁ Wil nndndusn q fidesmsTald
Cross(X) UNU Cartesian Product rfi'mmnmmmﬁmuﬂ?m‘i?unfluci?mw (Subset) YBINITNI
Cartesian Product ¥ousausalamumie q vewdazuennitadlusiosu'ld Fofud B« -
154 Cartesian Product ¥9451a4 Client ttaz514u Customer annsouaelgsei

1 = Client X Customer

1 4
4

Taofigiodu r oxiiTaseadhedal
r = (client.customer-name, client.branker-name, customer.customer-name,
customer.street, customer.customer—city)

2.6.4 The Rename Operation
ﬁaﬂﬁﬁ'ﬁﬂﬁﬁn:"l‘fﬁﬂﬁ'ﬂu‘ff’wm‘?m‘fr’wi‘lu‘f}aﬁlnﬂnﬁaﬂsﬂwﬂumsaaumwﬁ'ega

v W ¢ o 4 o
Tag1¥dnydnual p () HNUNT Rename Operation 310%U ¢ HuseTiadu x

13
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Product

a X
bl Ly

Restrict

(o]
O 0O U D
< X X < X

Intersection Difference

/—> (Natural) Joi Divide
1| b1

a b1}|c1 allb1]ci X
a2 | b2 b2|¢c2 a2|b2]c2
a3 | b3 b3 |c3 a3|b3{c3

OT O OO
< X N << X

5111 2.4 namermduiusveamsnszii

2.6.5 The Union Operarion

ares

RS 4 o 9 o JA ¥ . v A v, Y
ﬂ')ﬂf‘]‘uﬁﬂ'ﬁu'i]31’”ﬂ1753”73“‘\19%?1Waaﬂﬁﬂ"lﬂﬂ1ﬂﬂ15 Opcratlon Llu!!ﬂaza’!a‘ﬂu!\l']

o o B v

Y agy a o Y A, an & 1w Y a A W
ﬂ')ﬂﬂuIﬂiﬂJ“Uﬂﬂ']ﬂﬂT] HADZSIAYUIZTADIUTUIUUBNNTUIAUNINU uammﬂﬂmummﬂu

SAA o w

Tuennitdiidwufesuveadaziindy Famsrndeyaiidlimsdiduszidenionn
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y y
dsaidearinfusddndnyel “wr ununsgifiou Medugudenisdeyagndimanua
{ 1 o ° o o g
fiogluaun Perryridge Y035 1a4U Deposit 11z Borrow 92 1dfaew Tasuaasaamduiuieie

o 4
7 Al

chstomerna.me(c(bra.nch—name = “Perryridge”) (BOI’IOW)) i

") (Deposit))

customer—name(c(branch-name = “Perryridge

2.6.6 The Set Difference Operation

[ Y- o

(Y] a wa ; 9 A Ll =y o & ] ] v A A o & 9
FrlfianstieemideyafiogluSindunitaud liegludnimsunily elfdaanwel

o

. . v A P 9 o d @ a 4 1 Pl )
“ UNU Set Difference Operation HUAD LU r-s ﬂz‘lﬂﬂﬂﬂWﬁ'ﬂﬂﬂll'llﬂ‘l-l“ﬂﬂlﬂﬂ‘ﬂﬂgiﬂﬂﬂ‘ﬁu

R i hiegluSndu s dretruzu deemsnnusoudurhnludydinnigavesgadilus

& . [ o o Jdo dy
[a%U Deposit 92 1A5UAIUANRIUTAL

]‘“‘[balance(Dep OSit)—Hdeposit.ba.lance(cdeposit.balance < d.ba.lance(Dep osit X p d(dep()Sit)))

2.6.7 The Set Intersection Operation

@ o L4

Y a wa dy 9 1 = v A -] [ ¥
ﬂ'JlIg‘lJﬁﬂ'liu%zlﬂ'l!ﬂ‘W'l::"Uﬂgﬂiullﬁﬂzﬂﬂﬁfﬂﬂ!'ﬂuﬂuﬂuﬂﬂﬂu1§]$1‘lfﬁﬂlﬂﬂﬁm “\

L7}
y
r=l

. * v w d . [
HNUNTT Set Intersection llazfﬂu’ﬁ‘m!l‘ﬁqggi'Nﬂ'J'luﬁllwuﬁ‘qu Set Difference ‘lﬁﬂqu
rns=r-(r-s)

&y Y Ad o A v . o A o
!!ﬂzluﬂﬁmﬂ15ﬂ8yﬁﬂﬂdqﬂﬁ’1ﬂunm‘lf®§1uﬁ1‘ll1 Perryndge 7]*11“5“1‘““ borrow Iy

y
w A

deposit 0¥ NI AUAAIAINTUTUT IAR a1l

II " (Borrow)) M

customer-name\C(branch-name = “Perryridge
sustomer-name\ O (branch-name = “Perryridge”) (Deposit))
2.6.8 The Natural Join Operation

ﬁaﬂﬁﬁ'ﬁnﬁfrﬂ:imﬁqﬂﬁﬁ'ﬁﬂﬁ 2 midh@ oA ufe9zi Cartesian Product SEHI N3
pdudusuduusn néwniuezei select Tavoziounmizeyaiifiaweauenniianluud
arifudeeglulanufioadu unziisiiusenin o l8nndmsudrzieneduiidi
von'l) vx1ddydnyal “X” UNU Natural Join Operation dreg1uTuUABINITdRYAVBIYNA
nﬂﬂuﬁfj'ﬁuﬁmmﬂummﬁatﬁu;ﬁmﬁqnﬁwﬁuatj e l@nwduiuiiifeld Cartesian

Product L1 Select v

bonow.customer—na.me,customer-city(cborrow.customer—na.me=customer.customername(B orrow X CuStomer))

uaziiiold Natural Join 92 1dauduiusae
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II

A v d o A J 9/ aa Jd9 A ) 0o & [
ma"lmnu‘]fﬁmutlwuﬂﬂn R uag S lﬂUl‘]fﬂﬂl't’Nlm‘n‘Yﬁ"U"Jﬁﬁluﬁ'm‘lﬂ«l r HAg s MUDIAY AN

bon'ow.customername,customer-city(Bonow [Xl Cusmmer)

¥

&’ aa JddA 1w <A aa Jq‘;’ H ~
uuuaﬂmmwuaumﬂuﬂiu R UazS A R N S l!ﬁZ!!@ﬂﬂiU?ﬂﬂQﬂuﬂﬂﬁ)gﬁlu R ®3® S

U

A o 24 v o . A o <A
‘Hiﬂgﬂu‘n\i R 1A% S NAD R w S A9UU Natural Join U93310%U r LIAT s NAD

r|X| s = ITgUs (O; ar-s Atrraz=s.A2~. ArAn=san T X )
iflo RN S ={Al,A2, ..., An}
2.6.9 The Division Operation
3 v 3 [

Frlfdansieedansdumdeyaiiiteu’ly “for al’ wudoIfesdie Taold
@ o L4 . e . . Y ] ] 9/ 9 Ad o
Fydnwel “+” uny Division Operation #30d10%U Avensdudeynvosgndynauniityd

3

aglunnauluiies Brooklyn 92 18R mduiuFveOperation A 9 1édsil

ncustomername,branch-name(Dep OSIt) - 1-[branch-na.me(cbranch-city = “Brooklyn” (Br an(:h))

v r ®) wag ) S ndy uazdd scr o214
r~s= HR'S(I) - HR-S((HR'S(I) X S) - I')

2.6.10 The Assignment Operation

o a va :.:y v ' 9/ v J v . 1 A . 4

fulfiams il li1de01dnadnsveenqu Operation A1 9 Al assignment WUNYI
9 v 1 9 o o . v Y Ao b
$oe uasereliaunsonaaniuduiufues Operation a1 q Ieglugduvuidudeu
3/ Yo o o . A v o o '
Yovae Tavez1ddadnual “<” unu assignment Tasinawnvesdydnuaifiendunguyes

. ' o 4 ° . v ' 3 &

Operation A4 ] azMedovesdadnuaivzifusimenves Operation #19 9 mANTUFUTIU

o/ ~ a'l 1-1' o J Q'I
unudmedndlsTmFunfivuaruTIng?

9
F196191%U 91015V Division Operation UuanNIOTAZNLLYEY rs IR

1] é \J s QO ar dy
1nu!waﬂa1uﬁzﬂ’aﬂﬁamiuﬁmmmﬁuwuﬂﬁﬂw
temp € l'IR_S(r)

temp € I ((temp X 5) - 1)
2.7 malSuilpegrudeya
mydsulgedeynlugmdeyaamsoildTasms din au unzufludeyn Fuih
dwii Wi 18ndn BlumsasunuuaziSongdeya 3%mﬂJi"mJ':;emu%'aym‘fuﬂﬂﬂﬁ'sﬁuhtJ
“l%?nm?uuaaﬁn%' 1 (Relational Algebra) Tagld Assignment Operation (913197 a‘?q"lﬁ'ﬂa'nm

ndaluade 2.6.10
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2.7.1 M358 (Deletion)
- o 9/ - J [ 1 d‘ Y o J

msaumideununsaeuniudeya ieaananfuImnuNvzuaasoyaimnavuin
< o o ~a : ° Y a ) ] :
fhdeyaviwiaiullavesnsingudeya msaudeyaazannsashinisavsinia ldmniu

¥
Tiawiseavs lunenn3iaala awnsonaasldasdl
ré¢r-E
é A ;' 9/ A o U 9) S
39 rifhisedu nae Eduilusavesdoya dsannsouaasdiedramsandeyalu’

v y
@FUIUaUeadusI (Relational Agrebra) A19019ABINITAVTYININUAVDI Smith

deposit € deposit- G (deposit)

customer-name = “Smith”
2.7.2 N5 (Insertion)
msdiindeyad i lunsu awnsei 8 Tassmuaiwiadind ) viesins

a g

govonuitelt Idviiadoyaudinmstiud alunenviidndiud: ldeadumngn
vosTamuluenn3fiodiy uennmiuindafiiimsiud lideaiudeyaiigndesdan
ansanaadlddail
r<crUE
31 r iy oz B duravesdeyn mafivdeyafiduiwiinfendlulusio
$u Tavfimasmua £ dumnefifiez v 1 ndy
Fetusudesnsiivdoyaves Smith WiFU 1,200 vmlusdaind 9732 o
Perryridge ansouaasldadt
deposit € deposit U {(“Perryridge”, 9732, “Smith”, 1200)}
2.1.3 m3uf v (Updating)
HodeamanAsumasmluiniia  dmnsdesmsndousmauendiafiadluin
(a ﬁmmsn‘v‘i1‘1?’1’Tﬂﬂﬂwam’f®gaﬁwsﬁa1’fuaaﬂ'lﬂsnﬁ’asﬁm’fagaﬁwuﬁa“lmin’hm‘lﬁ' ue
msuﬁ'lu“luﬁﬁynzmmmﬁ‘lni’fsga“lummam?ﬁaﬁwhtfu Taol¥doydnual Fmi ()
annsanaaslddsdl
5, €0
Taoit r fudoveddiadu A fhunennidag segadmualdfinenfounias il
A1 Idnnamssnnuviediumaci Adesmsiin 1 luienniing dedunisldonu Tay

9/ v dy a Yo =) sad o [ ::‘
ﬂﬂ\iﬂ'ﬁﬂ'\ﬂﬂﬂﬂﬂ]ﬂlwui'ﬂﬂﬂnﬂﬁ’nﬂﬂﬂ 5 !ﬂﬂﬂ‘]ﬂlﬂ ﬁ’]u'ﬁﬂllﬁﬂ\i‘lﬁﬂ\iu

&

batance € balance * 1,05(dEPOSIE)



unin 3

A15AIVANAIZMSINNUNToNAY

Juszuusamsgudeyaildiu Sneiuszuuiiflindoufunaty q au sy
Samfdesiiilsdadieiimsdingmdeyaioadu andldnan 9 eu TugenauReaiul
18ufnrmgndeaves msnaugua1Iznieuiu (Concurrency Control) Tnansoeiolunis
mnﬂumazw%’auﬁ'uﬁ‘l%’ﬁuvlﬁ'ufi nsien (Lock) Toyn daiidmsnruguniiznieniuis

A =) 1y 1 ada Aa 9 o P
U q 9N llﬁ')ﬁﬂ'liﬂﬂﬂﬂzlﬂu?‘ﬁ‘nﬂ:’,ﬂ?ﬂ uazlﬂuﬂuﬂuhﬂumﬂﬂqﬂ

3.1 M3 undusda (Schedules)
A' - Py ° [} [ s/ s/
defiremsasunasinuegniouiunaisay ANYNABIYBIYEYATINIINYN
P (K] ° -~ o Q o @ I Y1 9 P
yaeadld uadinisnernsovinunuuS iy fAvzmansosudseiuldndeyan
9
Uszuranmiugnaes

s L] L) & 1 é L]
andaai1sluszuunsAnoeuidy eilsonsnldouni/as (Transaction) ¥481u nazud v

doyn 0g 2 simswldsundasile T, uaz T, vhmsTeudunntaydvildlddntaini T

g

4' ci oy o A v @ A
fiswmsnlasunas 7,9 Toudu 50 wmentagd A, Tlfais B. o uaziimsiauasi

T,: read(A);
A:=A-50;
write(A);
read(B);
B :=B +50;
write(B).
swnsounas 7, 9z Touidu 10 Wesidudvesseanunielulyd A 1datiy® B uasil
msvhaugad
T, : read(A)
temp :=A *0.1;

A=A - temp;
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write(A);
read(B);

B ;=B + temp;
write(B).

s

Tusudusnulununietind A uaz B 1 1,000 uag 2,000 vmawdAY tieiing

luvmsdiseaTan 7, udaawdae 7, mahauamnsouaasldiiudezli 3.1 Tugddduves

o o ' &4 vy o ¢
adaezfunsidnnuunmi ¥ 7, wliingludesdevesnedund uaz 7, sxilsnglu
] o 1 o 4 [ { o/ . =
Foaunveanedut! it ldifedimsdszuranaToudrlugii 3.1 ludiy® A uaz B eziidu

» 4 4 (]
855 1Ay 2145 Umawaey iiethsnuiiuvesisaesiaFuisauiunineunzlszulana

nagnsslszunanavziduiumiu

To T1

read(A)

A=A-50

write( A)

read(B)

B.=B+50

write( B)
read( A)
temp := A*0.1
A:=A-temp
write( A)
read( B)
B:=B+temp
write( B)

d. o o o
zlh’l 3.1 mimmmmm‘flumﬂu

a o o & A 1 v v Y o o
Tuvazfeadu SmaiaoulusaeniisdineSos 7, udrawdae 7, idniouasgy
. » 1 4
11 3.2 iilpriheeanuniiovesiedeiyFusmIABULTTUIaNa uazndaszuanafimiiu
uRveanundeveati® A uazilad B diu 850 uaz 2150 vmAwWERY
o o o o ' A o w o v
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3.1
T, T,

read(A)
temp := A* 0.1
A=A -temp
write(A)
read( B)
B:= B+ temp
write( B)

read(A)

A=A-50

write(A)

read(B)

B:=B+50

write( B)

14 3.2 maiaunuudud ey

To T1

read(A)

A:=A-50

write( A)
read(A)
temp = A*0.1
A:=A-temp
write( A)

read(B)

B:=B+50

write( B)
read(B)
B:=B+temp
write( B)

U1 3.3 msvihuadwrududiay
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To T1
read( A)
A:=A-50
read(A)
temp ;= A*0.1
A=A -temp
write( A)
write( A)
read( B)
=B+50
write( B)
read( B)
B:=B +temp
write( B)
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3.2 ﬂagmmmmazw%’auﬁ’u 3 41U (The Tree Bad Dependencies)
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seian fie
L msqmuxﬁawamsuﬁ"lﬂl (Lost Update Problem)
o gy MANAINNI5EOUNAY (Uncommited Dependency Problem)
o Hlymnnudanda (Inconsistent Analysis Problem)
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HAANFDIN
To T,
read(A)
read( A)
write( A)
write( A)
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To T1
read(A)
write( A)
read(A)
rollback
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To T1
read(A)
write( A)
read(A)
write{ A)
roliback
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To T1

read(A)

read(B)
read(C)
c=C-10
write( C)
read(A)
A=A+10
write( A)

read( C)

Sum =A+B+C
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3.3 115800 (Locking)
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o ers Mode of Lock
Compatlblhty Share Exclusive
Mode of Share True False
Request | Exclusive False False

3 1% 3.8 Lock compatibility matrix
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° v ' . ° I 9 [ =) A o 9
ff'ul'ﬁﬂ‘n']\ﬂuvlﬂﬁﬂﬂ'n Merge Join ‘Uz‘n‘lﬂ'ﬁlﬂ?ﬂﬂl'ﬂﬂﬂﬂﬂgﬂﬂuﬂquﬂﬂ e mualinis

for (eachtuple tin R,)
for (each tuple uvin R,)
it ({A]=u(B])
Append to result stream  STR the tuple tx u
endif
endfor
endfor
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Init_Traverse(/, STR )

Init_TTraverse( I, STR))

IR, « Get_Next( STR )

IR, « Get_Next(STR )

while (neither /R, or IR, is NULL)
if (IR val = IR, val)

Issue a sequence of callsto  Get_Next(STR ) to retrieve all index

records from | with the common value IR val = IR, val = v.
These recotds are consecutive in the traversal order.

Retrieve from the data file F7 into the collections of data record

pointed to by these index records.

Issue a sequence of callsto  Get_Next(STR ) to retrieve (individually)
each index record from  / such that IR, val =v. These record are
consecutive in the traversal order. As each index record is returned,
retrieve from the data file F2 each data record t pointed to by this
index record and append to  STR tempx{t}

{These sequences of callsto  Get_Next terminates with /R, containing
the first index record of  /, with value greater than v and IR, containing
the first index record of  / with value greater than v. If the traversal of
either file is complete, /R, or IR, will contain the NULL record.}

elseif (IR val < IR, val)
Get_Next(STR )

else
{ IR,val > IR, val}
Get_Next(STR )
endif
end while
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Q8) 138neNNT12A Dept_code, Department LAY Faculty 91031044 Student

Qo) enuenn3ddnauennsiag 11n3mFu Student

for (each tuple tin R)
Addin R, attibute( a,a,..,a,) tuple t
endfor
for (each tuple uin R,)
delete duplicate tuple
endfor
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3
Nagvea

nAReY | HuY ssuy | Tassade | guuuums na
ateR | mouow | gudeya | Jeyn | WewTusunsw | gudeyn | hhommssims
1 Ql Paradox Sequential | Record-at-a-time | Front-End | 00:00:03:180
2 Q1 Paradox Sequential | SQL Front-End | 00:00:03:570
3 Ql Paradox Index Record-at-a-time | Front-End | 00:00:02:480
4 Q1 Paradox Index SQL . Front-End | 00:00:03:190
5 Ql Oracle Sequential | Record-at-a-time | Front-End { 00:00:16:370
6 Q1 Oracle Se(;uential SQL Front-End | 00:00:01 :150
7 Ql Oracle Index Record-at-a-time | Front-End | 00:00:19:490
8 Ql Oracle Index SQL Front-End | 00:00:01:370
9 Q2 Paradox Sequential | Record-at-a-time | Front-End | 00:00:03:900
10 Q2 Paradox Sequential | SQL Front-End | 00:00:03:300
11 Q2 Paradox Index Record-at-a-time | Front-End | 00:00:02:200
12 Q2 Paradox Index SQL Front-Eﬂd 00:00:03:030
13 Q2 Oracle Sequential | Record-at-a-time | Front-End | 00:00:19:340
14 Q2 Oracle Sequential | SQL Front-End | 00:00:01:210
15 Q2 Oracle Index Record-at-a-time | Front-End | 00:00:19:340
16 Q2 Oracle Index SQL Front-End | 00:00:01:590
17 i Q3 Paradox Sequential | Record-at-a-time | Front-End | 00:00:04:230
18 Q3 Paradox Sequential | SQL Front-End | 00:00:03:620
19 Q3 Paradox Index Record-at-a-time | Front-End | 00:00:03:240
120 Q3 Paradox Index SQL Front-End | 00:00:03:840
21 Q3 Oracle Sequential | Record-at-a-time | Front-End | 00:00:19:440
22 Q3 Oracle Sequential | SQL Front-End | 00:00:01:150
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nAaed | HuY szuu | Tassade | gtuwunis ‘ﬁagj'um eloh
afel | mouow | gudeyn | Feya | @ewTusunsu | gudeyn | bhummssims
23 Q3 Oracle Index Record-at-a-time | Front-End | 00:00:24:440
24 Q3 Oracle Index SQL Front-End | 00:00:01:260
25 Q4 Paradox Sequential | Record-at-a-time | Front-End | 00:00:04:290
26 Q4 Oracle Sequential | Record-at-a-time | Front-End | 00:00:19:440
27 Q5 Paradox Sequential | Record-at-a-time | Front-End | 32:43:51:550
28 Qs Paradox Sequential | SQL Front-End | 00:00:18:290
29 Q5 Paradox Index Record-at-a-time | Front-End | 00:01:18:100
30 Q5 ‘ Paradox Index SQL Front-End | 00:00:21:970
31 Q5 Oracle Sequential | Record-at-a-time | Front-End | 80:57:19:586
32 Q5 Oracle Sequential | SQL Front-End | 00:00:20:100
33 Q5 Oracle Index Record-at-a-time | Front-End [ 00:03:18:400
34* Q5 Oracle Index SQL Front-End | 00:00:01:760
35 Q6 Paradox Sequential | SQL Front-End | 00:01:53:640
36 Q6 Paradox Index Record-at-a-time | Front-End | 00:05:28:780
37 Q6 Paradox Index SQL Front-End | 00:00:32:900
38 Q6 Oracle Sequential | SQL Front-End | 00:00:49:650
39 Q6 Oracle Index Record-at-a-time | Front-End | 00:08:07:520
40 Q6 Oracle Index SQL Front-End | 00:00:03:190
41 Q7 Paradox Sequential { SQL Front-End | 00:00:07:530
42 Q7 Paradox Index Record-at-a-time | Front-End | 00:00:30:160
43 Q7 Paradox Index SQL Front-End | 00:00:09:010
44 Q7 Oracle Sequential | SQL Front-End | 00:00:12:250
45 Q7 Oracle Index Record-at-a-time | Front-End | 00:02:09:020
46 Q7 Oracle Index SQL Front-End | 00:00:01:810
47 Q8 Paradox Sequential | Record-at-a-time | Front-End | 00:01:01:070
48 Q8 Paradox Sequential | SQL Front-End | 00:00:04:230
49 Q8 Paradox Index Record-at-a-time | Front-End - | 00:01:05:280
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3
Negues

naney | 1Yy sty | Taseadhe | suuwums 1))
afedl | e gwdoyn | doyn | @eulisunsy | gudeyn | bhommissims
50 Q8 Paradox Index SQL Front-End | 00:00:04:390
51 Q8 Oracle Sequential | Record-at-a-time | Front-End | 00:01:23:480
52 Q8 Oracle Sequential | SQL Front-End | 00:00:01:590
53 Q8 Oracle Index Record-at-a-time | Front-End | 00:01:25:130
54 Q8 Oracle Index SQL Front-End | 00:00:01:970
55 Q9 Paradox Sequential | Record-at-a-time | Front-End | 00:00:13:510
56 Q9 Paradox Sequential | SQL Front-End | 00:00:03:790
57 Q9 Paradox Index Record-at-a-time | Front-End | 00:00:13:890
58 Q9 Paradox Index SQL Front-End | 00:00:03:790
59 Q9 Oracle Sequential | Record-at-a-time | Front-End | 00:00:28:950
60 Q9 Oracle Sequential | SQL Front-End {.00:00:00:880
61 Q9 Oracle Index | Record-at-a-time Front-End | 00:01:27:440
62 Q9 Oracle Index SQL Front-End | 00:00:01:100
63 Q10 Paradox Sequential | Record-at-a-time | Front-End | 00:00:01:380
64 Q10 Paradox Sequential | SQL Front-End | 00:00:02:030
65 Q{O Paradox Index Record-at-a-time | Front-End | 00:00:01:380
66 Q10 Paradox Index SQL Front-End | 00:00:02:530
67 Q10 Oracle Sequential | Record-at-a-time | Front-End | 00:00:02:920
68 Q10 Oracle Sequential | SQL Front-End | 00:00:01:050
69 Q10 Oracle ' Index Record-at-a-time | Front-End { 00:00:02:310
70 Q10 Oracle Index SQL Front-End | 00:00:01:430
71 Q11 Paradox Sequential | Record-at-a-time | Front-End | 00:00:01:430
72 Q11 Paradox Sequential | SQL Front-End | 00:00:02:360
73 Q11 Paradox Index Record-.at-a-time Front-End | 00:00:01:380
74 Q11 Paradox Index SQL Front-End | 00:00:02:690
- 75 Q11 Oracle Sequential | Record-at-a-time | Front-End | 00:00:02:970
76 Ql1 Oracle Sequential | SQL Front-End | 00:00:01:150
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77 Q11 Oracle Index Record-at-a-time | Front-End | 00:00:02:360
78 Q11 Oracle Index SQL Front-End | 00:00:01:210
79 Ql2 Paradox Sequential | Record-at-a-time | Front-End | 00:00:01:260
80 Q12 Paradox Sequential | SQL Front-End | 00:00:02:410
81 Q12 [ Paradox Index Record-at-a-time | Front-End | 00:00:01:430
82 Q12 Paradox Index SQL Front-End | 00:00:02:690
83 Q12 Oracle Sequential | Record-at-a-time | Front-End | 00:00:03:130
84 Q12 Oracle Sequential | SQL Front-End | 00:00:01:150
85 Q12 Oracle Index Record-at-a-time | Front-End | 00:00:02:860
86 Q12 Oracle Index SQL Front-End | 00:00:01:210
87 Q13 Paradox Sequential | Record-at-a-time | Front-End | 00:00:01:150
88 Q13 Paradox Sequential | SQL Front-End { 00:00:01:870
89 Q13 Paradox Index Record-at-a-time | Front-End | 00:00:01:540
90 Q13 Paradox Index SQL ‘ Front-End | 00:00:01:980
91 QI3 Oracle Sequential | Record-at-a-time | Front-End | 00:00:07:470
92 Q13 Oracle Sequential | SQL Front-End | 00:00:00:940
93 Q13 Oracle . Index Record-at-a-time | Front-End | 00:00:10:710
94 Q13 Oracle Index SQL Front-End } 00:00:00:880
95 Ql4 Paradox Sequential | Record-at-a-time | Front-End | 00:00:02:750
96 Ql4 Paradox S_cqucntial SQL Front-End | 00:00:02:850
97 Ql4 Paradox Index Record-at-a-time | Front-End | 00:00:01:420
98 Q14 Paradox Index SQL Front-End | 00:00:02:470
99 Q14 Oracle Sequential | Record-at-a-time | Front-End | 00:00:16:810
100 Ql4 Oracle Sequential | SQL Front-End | 00:00:01:150
101 Q14 Oracle Index Record-at-a-time | Front-End | 00:00:10:060
102 Ql4 Oracle Index SQL Front-End | 00:00:02:260
103 Q15 Paradox Sequential | Record-at-a-time | Front-End { 00:00:02:530
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104 Q15 Paradox Sequential | SQL Front-End | 00:00:02:690
105 QI5 Paradox Index Record-at-a-time | Front-End | 00:00:01:540
106 Q15 Paradox Index SQL Front-End | 00:00:02:310
107 Q15 Oracle Sequential | Record-at-a-time | Front-End | 00:00:15:320
108 Q15 Oracle Sequential | SQL Front-End | 00:00:01:430
109 Q15 Oracle Index Record-at-a-time | Front-End | 00:00:15:550
110 Q15 Oracle Index SQL Front-End | 00:00:02:260
111 Q16 Paradox Sequential | Record-at-a-time | Server 00:00:07:690
112 Q16 Paradox Sequential | SQL Server 00:00:04:120
113 Ql6 Paradox Index Record-at-a-time | Server 00:00:02:040
114 Q16 Paradox Index SQL Server 00:00:03:130
115 Q16 Oracle Sequential | Record-at-a-time | Server 00:00:23:240
116 Q16 Oracle Sequential | SQL Server 00:00:00:980
117 Q16 Oracle Index Record-at-a-time | Server 00:00:23:670
118 Q16 Oracle Index SQL Server 00:00:01:100
119 Q17 Paradox Sequential | Record-at-a-time | Server 00:00:07:410
120 Q17 Paradox Sequential | SQL Server 00:00:04:280
121 Q17 Paradox Index Record-at-a-time | Server 00:00:02:910
122 Q17 Paradox Index SQL Server 00:00:02:970
123 Q17 Oracle Sequential | Record-at-a-time | Server 00:00:23:010
124 Q17 Oracle Sequential | SQL Server 00:00:00:770
125 Q17 Oracle Index Record-at-a-time | Server 00:00:39:880
126 Q17 Oracle Index SQL Server 00:00:01:030
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