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ABSTRACT

Expert system is an active field in Artificial Intelligence (AI). An expert system is a
collection of knowledge and methods for solving any complex problems that require human
abilities , experiences and skills.

The basics of database design are accuracy , security and reduction of redundant data.
Besides , database performance tuning is an important issue. Structure definition and data access
mechanisms increase efficiency of data access and efficiency of resource usage. These activities
normally are carried out by special experts which are very few in number.

This thesis presents an expert system for relational database design and performance tun ,
Structure definition and data access mechanism. Selection are provided Normalization method is
used for the design of the logical schema. The structure defining and data access mechanisms
come from texts related to database performance tuning , special experts , database manual usage
and results from experiments database management systems INGRES. The system can be used as
a database design and performance tuning assistance in the case that the human experts are not

available.
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S# | P# | QTY

S1 P1 300
S1 P4 200
S1 P3 | 400
S1 P4 | 200
S1 P5 100
S1 P6 100
S2 "R 300
62 42 400
83+ P2 200
S4 | P2 200
S4 | P4 300
S4 | P5 400

!

(a) Duplicate tuples

(b) Repeating groups
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y_ Y A o o o 2 =2 v 4y Y 1o & ¥
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- index 131303 1AATIWIUMIAUIEOYR lAs e 0d 1980 114
SELECT LOCATION
FROM VENDOR
1IN query $19AU9zWYT1 RDBMS dw1s0fsdeyain index 1diasTaslaidealigufondy

o

2 =} 3 1 i 1
msndoya B9y index vzivuwadnnhimnetoyariil¥nislfeu npuvoutput Yosniims
nszihuumsdeyatuiiunisiinadmwaumsdumisya

v ° Y (=) = a oA¥e Y Yo 1 1 qy
- index MW esanantsamsGesdinndeya laaiaodrade 1l
SELECT NAME,LOCATION
FROM VENDOR
ORDER BY LOCATION

y_ ¢ I Y ) = o w Y v

1N query. TNAUIAUNABIMITOYAINA1519 VENDOR TaeiSoadidudoyaniunodu]
! = (= o w [
LOCATION 3M¢157197 13 32imududly order index 100921898 18UA1M LOCATION ueilu
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msndoyaisenedull LOCATION 1ulalimsidusddy RDBMS autsatlszuianaialy
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YszmsfiesieAsdoyaainmsies VENDOR Tasld index 1710 LOCATION index Favifuq
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MduAetife UsTNAN 6, UISVAN 5, USINAT 3, USTNAT 4, UTIVAN 1 LAZUISTIAN 2 12
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yiiaueanalnlumsiindeya
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nalnlumsidhdsdeyanldnuuwsnatsegnia Ui 4 vilade
1. Full table scan
3 ad ast : = °o_
Full table scan @u35Mslumsididedoyaitnile TavszidhasdeyaSoadduly

A ' v & = yq ¥ ¥ A v 'y a °
13989 wmmzwummﬂammaaﬂwa“l‘mzummmsmaﬁmmga Vlil@']ﬁ]%llﬂﬁﬂ?‘ﬁﬂﬂ

v A ad adc!y raad Y A a v Y Y =1 o = 1 Y Y
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mamaaﬂymzmimu%yjmmu Full table scan ﬂlﬂﬂﬁzﬂﬂﬂﬂﬂTﬁg']u;jﬂﬂgﬁ INGRES

3911 INGRES 158077 HEAP

AT 4
empno name age salary
f T T r !
page 0 i 19 I Shigio 129 1-28000.00 ]
! 9 ! Blumberg ! 33 i 32000.00 !
! 26 { Stover ! 38 i 35000.00 5
; 1 i Mandic ! 46 }1 43000.00 ]E
page 1 : 18 I[ Giller : 47 ; 46000.00 }
: 10 ll Ming : 23 } 22000.00 }
! 27 ! Curry ! 34 ! 32000.00 l
! 2 :1 Ross ! 50 ! 55000.00 ;
Page 2 : 19 : McTigue : 44 Ir 41000.00 :
! 11 : Robinson : 64 E 80000.00 :
i 28 ! Kay ! 41 : 38000.00 !
: 3 ! Stein ; 44 ! 40000.00 ;
9IRS Uy aUDY Heap
2.HASH

4 v 2 9 = Y 2 oy W ¥
wemduna lnms luddedoyaiawisadiisneguasussiadoyaldlasnss Tag
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IDENTIFIERS ﬁmﬁmmuﬂﬂagmmmimmaga GI‘II’J'ELLWIWSNII?I‘HWQWD'H SHUUBDUINIUD
) 1 7 Yy o YA ' v Y = [
ﬂﬂﬁllu‘ﬂ“ﬂﬂ!ﬁ%lﬂF\I'I‘HLL@‘IfWﬂﬂ‘IﬁIIL?I']ﬂ%ﬁIIﬂﬂ'mag‘U'EN‘IJSTVIﬂ‘IJ@%JJﬁ (hash address) nasINU
! v A o ' J o
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4
HNINN 5
age name salary
I 1 1 1 1 T T
Page 0 150 | Rose 1 55000.00 | I | |
I | I | | I |
1 20 | Smit 1 10000.00 I I I |
I | | | | I |
130 I Curan 1 30000.00 | | I |
I I | | I I I
120 I Sabel 1 21000.00 | I I |
f I 1 1 1 1 t
Page | I ! | I | 1 |
| | | | | | |
I I | I I I |
| | | I I | |
| | | | | I |
| | I | | | 1
| | | | | | I
| 1 J ¢ ! 3 1
I [ 1 1 1 i f
Page 2 | 22 I McShane 122000.00 | | 1 |
I | I I | I I
R 32 | Gregort 1131000.00 | | | |
| | | | | | I
| 42 | Brodie | 40000.00 | I | |
I I I I l ' '
I | I | I Overflow Chain for Page 3
| 1 J ] 4
[ | 1 1 1 T I
Page 3 I 33 I Blumberg 1 32000.00 | -m=e> IR23 I Ramos 1 30000.00
| | | | | ) I |
I 43 I Clark 1740000.00 I 153 I McTigue 1 41000.00
| I I I I | I
123 I Ming 1-22000.00 [ | 1 |
| | | I | | I
1 43 | Kay 1 .38000.00 I I I I
U kg
!!ﬁﬂﬁﬂ?@thﬁﬂ']i!ﬁ‘l.l‘ll@?;}a!mﬂ Hash
= Y 3 J [ ay
NNMAN 5 @319 Hash YUABAUY age N1YUA Hash function AU Page = Key MOD

3 o & = = Y '
Main pages Tag Main_pages Auduau pages mwmmﬁagummmu 10 15y
U3sViadeyafilisn name = Ross, age = 50 32 1431 50 MOD 10 =0
3 v ya
wiiudoya 137 page 0
UssHindeyafilin1 name = Mcshane , age = 22 9%'1¢3122 MOD 10 = 2
2y v
winudoya 137 page 2

4 v : =t
lunsdinung page ANAY2 over flow page ¥ page 1 3
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i3 mﬂualumsw index ﬂzlLUQ‘IﬂLﬂu 2 anyMEne ﬁﬂBmZLLiﬂﬂ%LﬂUﬂTﬂﬂ“ﬂNﬂ‘l@ﬂﬂ']‘ﬂlﬂ@gﬁﬂﬂ
! @ =y < 1 1 q’/l
1 Dense index ANHUZNAOUALRNWIELIAUTIAN Sparse index Tuyneaseaunsaes

. d’" 3 Y 1 A . 3 g A £y
A13N index wumma%u"lﬂ NANINDAIT NN index “lwvuuiﬂwmuwgmawayaiumiw
. «-3 P I~ 1 dyl =] 3 Y P ' B a 1 o ra Y
index Fuhaos Wuruilae 1 llwdwugamosziivheguesdoyasse dulvgdouats

v
A1979 index MIAUTINTY

MHN 6
index page emp_no name age salary
1| Mandic 46 4300000
«s 2 iRose ! 50 { 5500000 ! DataPage
=2 | 3, PiEekip 144 1 40000.00
A ;4 ;Stannich : 36 33000.00 ;
£ f #5 éVerducci §5 1 55000.00 i
b and i 6 ! Aitken | 49 1 5000000 |DataPage2
=page2 1 7 i Curan i 30 1 30000.00 :
P {8 | McShane 22 | 2200000 :
2
>8 i 9 | Blumberg P33 1 3200000 |
><8=a1nzd 10 ?Ming 23 22000.00 éData Page 3
=page3 1 11 1 Robinson ! 64 1 80000.00 !
= 12 ESaxena 24 22000.00 !
e ' 43 i Clark |43 | 4000000
><1=21agd 14 Kreseski 25 24000.00 Data Page 4
=page4§ ) Green 27 26000.00 :
<8 16 ¢ Gregori 132 31000.00
e L7 éShigio 35 32000.00
>16and 1 18 i Giller i 47 | 4B000.00 : Data Page 5
Somoes | 19 1 McTigue [ 44 4100000 ;
<20 1 20  Cameron ;37 ; 35000.00 :
g . : . : :
>20 i 21 | Huber L 35 1 3200000 |
g 22 Zimmerman 26 25000.00 Data Page 6
=pages ! 23 ! Gordon ¢ 28 ' 27000.00
=24 24 Sabel 21 21000.00
5 : : ! !
24 g | 25 Sullivan 38 35000.00
<=28 | 26 ! Stover + 38 ! 35000.00 : DataPage7
=Page7 57 1 Cumy ! 34 ! 3200000 !
28 Kay 41 38000.00
<=28 ' ' ' ' '
? ' ' " ' v
>28 ! 29 ! Ramos ! 31 . 30000.00 !
>28 = : 30 ' Brodie : 42 E 40000.00 EData Page 8
Paged 1 31 ! Smith ' 20 | 10000.00 !
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'
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9NN 6 92 1% static index % 114 static number Y94 page NWAUUU static LFULIAYT
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A1 LAZH319 sparse index YU F9 index 12UTTNOUAITIVOIAY LAY pointer ¥ 11J89 index
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4. BTREE
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a
AMNHN 8
ROOT
<=Mcshane
Key Leaf Page Key Leaf Page
<= Giller 1 <= Giller 1
> Giller <= McShane 2 > Giller <= McShane 2
LEAF PAGE LEVEL
Leaf Page 1 Leaf Page 2 Leaf Page 3 Leaf Page 4
Aitken 1,0 Gordon 3,0 McTigue (540 Smith 7,0
Blumberg 1.1 Green 33 Ming 31 Stannich 7.1
Brodie wrre) Gregori 3¢ Ramos %2 Stein 7.2
Cameron 1,2 Huber 3 Robinson 53 Stover 73
Clark 2,0 Kay 4.0 Ross 6,0 Sullivan 8,0
Curan .1 Kreseski 4.1 Sabel Cra Verducci 8,1
Curry 2,2 Mandic 4,2 Saena S Zimmerman 8,2
Giller 2,3 Mcshane 4,3 Shigio 6,3
DATA PAGE LEVEL
Page 1 0 Aitken 1 49 50000.00
1 Blumberg| 2 33 32000.00
2 Cameron | 4 37 35000.00
@ Brodie 3 42 40000.00
Page 2 .
g 0 Clark 5 43 40000.00 Associated Data
Page for Leaf
1 Curan 6 30 30000.00 Page 1
2 Curry R 34 32000.00
3- Giller 8 47 46000.00
Page 3
a9 0| Gordon | 8 | 28 | 27000.00
1 Huber 12 35 32000.00
2 Gregori i1 ) 31000.00
Green 10 27 26000.00
Page 4 )
g 0 Kay 13 41 38000.00 Associated Data
X 5 Page for Leaf
1 Kreseski 14 25 24000.00 Page 2
2 Mandic 15 48 43000.00
Mcshane 16 22 22000.00
Page 5
0 McTigue 17 44 41000.00
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4 3

11031 990n15a319 sparse index 1% 11/84 leaf page 310U 1A IUVDA leaf page 123

= 3 ad = ' @
39379 dense index N1szROURIBAG LAsHogupsussHadaya
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U4 RDBMS

Taon 2 1UR 1T g udoyadaduuuasznszidiunianini 1 lunsiams g
Yoya FamwnlFemiuunsnatwegluilagiufo a1m1 SQL (Structured query language)
aunsautalszianmumsiaundng 1aidu 2 U52ianfAe Data manipulation language 4ag

Data definition language

1. Data manipulation language (DML)
Lﬂuﬂwywﬁgqaejuumqyﬁ relational algebra 1181& relational calculus Tnnsaives
DML azglumsiinuadoyaiiazsinmadngs Tasszsmualugdvesnnsts | aodud s
Ussiiadaya Falid1dandn 4 A1daAe SELECT , INSERT , UPDATE {fng DELETE Aq
fednesialuil

' v
v o

#1849 SELECT fusdadmsussydoyaiiozaedumnnaialugudeya
SELECT DEPT , SUM(SALARY)
FROM EMPLOYEE
WHERE LOCATION = ‘New York’
GROUP BY DEPT
HAVING SUM(SALARY) > 1000000.00

ORDER BY DEPT
f1dfa INSERT dWiudmdedmiumuussiadoyaaslumsegmdoya
INSERT INTO VENDOR

(NAME , STATUS)
VALUES (‘Weigh-Up’ , ‘active’)
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f1da UPDATE Wusdedmiuudludoyalunadumiden nionaraodul uazlu

ussiadeyaifon nievaruussiia

UPDATE EAST-COAST-VENDOR
SET STATUS = ‘active’
WHERE LOCATION = ‘New York’
#1941 DELETE Wumdsdmiuaudouaussiadoyaiies wionatoussiia senan

v Y
msndeyalugiudaya

DELETE FROM EAST-COAST-VENDOR
WHERE STATUS IS NULL

2. Data definition language (DDL)

3 q v y Y Y ) A Y
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¥ v
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ModmynlFlumsasismsidoya
CREATE TABLE VENDOR (NAME CHAR(20) NOT NULL, LOCATION CHAR(15))

o 1 = EY Y .
A9819N 18N 19 14N 319 index

CREATE UNIQUE INDEX XVENDOR-NAME ON VENDOR(NAME)

Query optimization
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L. NTANINANYUEANUABIMS IFnugIudeya
anudesmslFaugudoyanuandein doulinnummeauiugduuy uaznaln
Tumsidhdsdoyafiuanaieiy  RasananudesnsIdaugudeyaldnn sQL query #ld
' ° a q ¥ v =2 v o
ogszin Tasanumuzavaziinsananneldgluuy wazaalalumsidrdadeyaiuan
W Yy A o a =2 =g ¥ . y v
ANAUUUAAIZIIAABNALINY 1A UIDWIATNTH CPU (CPU time) Yioofiga uaznsly

1 £
AU Input\Output ﬁ@ﬂﬁ?jﬂ R LEANEATRTERERTRERT query o 11l

SELECT R.A;R.D
FROMR, S

WHERER.B=S.C;

v y -4
910 query 198U A3 index UUABALY B UUAIT1Y R wazadd index uuAodusl C uu

1 a =l < 1 I~ @ 1 dy
A3 S agasaaeulseansnmwlumsnnadeya 18 uad query 1Wudase 14/

SELECT R.A,R.D
FROMR, S
WHERER.B=S.C
AND S.D%5

AND R.E = 6;

v = o e v . ' oAy =2y v = v 2
%muﬂaﬁuﬂaanum:ﬁsw index 11’73\1 memmmau’lsuclumsmmayjmmmmawm BN
< Y & A o 1 = A o 6w
Iﬂﬂﬂ?qﬂlmﬁmﬂﬂ‘l‘l} S.D 159 R.E HNNITNINBDUNILLITIVUAITI R AU S ausUUUadU

Vv ¥y
1Az 35 IIUTUegAUNITRINTUYBS Query Optimizer Y89 RDBMS Lisiaz e
2. #138191ANNITI9UVB Query Optimizer 114 RDBMS 711404

v Y = q Y Y =2 o S
Hheonuuy uazquagiudeyaasdny1vig11a0en1sv191U09 Query Optimizer
Tag#nsanlanngliomsidauves RDBMS #ldey Jrwdumsmeasstlszunana Query
2 { S v 1 ' c’.l
HAZWAITAUINTINUYOY Query UHq dulnglu RDBMS nlfuunsnatwagill a:idl

o v o : o a
Handu s iaunsogmstiauses Query Optimizer IdTeldisaNsaNnITaduma
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o [T Y o = y 5 o v a
MINUIBY Query 1A 1BUITIABINITILAIIVADYT index M1 19TUgATh Tl Fuess
4 oA A 2y &4 A o 1
130 14 nIooulvlumsasdoyaitoululagridenuinsziinon

b4
AU NII1TUI9IN Query Ao 1T

SELECT R.A,R.D
FROMR, S
WHERE R.C=S8.C
ANDSD=5
AND R.E = 6;

1N Query (319B3MIIZAINABU NSz IIon 1Y SD nay RE Fou'lvlafinzgridenun
Uszurana nialszuiananeu Tasagfinnsananidunian Query Optimizer ABNUszuIana
1 3y
Fauaaa lddedodane Ui
arpgnauea uwi lumsUsguaana Query (Query executetion plan) Y84 INGRES
&
NN 9

QUERY PLAN 3,1, no timeout, of main query

FSM Join (O)
| Heap
Pages 1 Tups 1
D40 C37
/ \
Proj-rest Proj-rest
Sort on(C) Sort on(C)
Pages 1 Tups 2 Pages 1 Tups 31
D9 Cl14 D32 C20
/ /
5 R
Heap Heap

Pages 35 Tups 1432 Pages 126 Tups 2007

e b e L e T T R e

Uaad Query executetion plan
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TavazHnsan lAnnmseadfvesteyaniieglugiudoya uaz System Catalog
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Usznoududnymzamdesmslunsldougudeyadeinisanldenn SQL query ldog
U521 9819w 1NTBaZBEANTTNIUTDILNUMSUTENIaNa Query IudenrIuI
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select *

from prlib
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frame ﬂ’ﬂﬁﬂ‘m
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1. function NUAAIANUTUWUTIENIN head VDY clause (group) NU body %89
clause(group)
g d‘ o % A A o U s ﬁ'
2. function NAHMUA LAY resolution ADUAITAIMUAA clauses(group) ¥1310 function BY
v ' o . . . . . :
VDUANAIITZH I information function N knowledge function 719 information function
AL . 2 Y v o J '
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LY 1 v v :
key NU nonkey @I knowledge function %uﬁmmmauwuﬂugﬂ%m clauses Li0% groups 9
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Yszaou ludrennudusiutserina head AU body F9 body tau AN key 104 relation Al
1 relation 3zlsznevlddre tupples UAE group U5£nouAIY clauses UA clauses LANAIDIN
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1 1 Y o d’ 1 ] QZ’ = g é dy
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A19019
item/sell-price(x,y) <-- item/by-price(x,z), y =z * 1.2
E4 I 1
10 clause Hzdaudeny ng K.1 Faazi ldinailam Iddedar 1.2 wasuulasszdesnuly
Y a a Y o v =2 & < o v
UANN clause NABIOINUAT 1.2 AIUUITITIANITUAN fact HooAUUTY 2 fact Tnoiviuald
-t = ' =t
mark-up factor = 1.2 uagly sell-price = by-price * mark-up actor fatl AAUN fact sy
UszansiFonn mark-up-factor NiA1 label Aoa 1 A1fD 1.2 Uag fact N 2 uaaalaale clause
b4
fail
item/sell-price(x,y) <-- item/by-price(x,z),

is-the [mark-up-factor](w), y =z * w
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uAUnNIANTANINTY clause ua daudnUAg K1 U S muali mark-up rate = 20 %
v
0% selling price = bying price + mark-up rate percent A1l
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f79819
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I~ [ 1 o ) du g Y]
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IUAVD
- A5 NAAFUNLSAU04 Information subset UAaE clause AfeToIT
Ax,y) <-- B(x,y) (1]
Clx3) = Ak Bl y). Dy (2]

910 clause 71 1 1579812 14 predicate B {4 information ¥94 predicate A LLASTIUITD
. a Y
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y . =} Y 1 & =)
K.3. ANY third normal form ABANN 1A 9 AI588 11 clause 19 clause HilaLiY clause
=} ¥ ' 1 d‘
@e luaasdsingaglu clause au
719019
A(x,y) <-- B(y,2),C(z,u),D(u,x)
E(z,x) <-- C(z,u),D(u,x)

910 clause usnaIITdowdly



105

A(x,y) <-- B(y,2),E(z,x)
Y = 2 = @ '
K.4. 9018 fourth normal form A9 FNIINUTIUYTENDVVDS body V99 clause
= Y Y g P ' ' :/l Y i{j
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A(x,y) <-- B(y,2),C(z,w),D(w,y)

d’il Y 1 g 1 o dy
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A(xy) <-- E(y,w),D(w,y)

E(y,w) <-- B(y,2),C(z,w)

=F=1 o [} 1 Y Y Y v 1 1
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SPLERR
Alxy) <~ B(y,x)
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@ ' 3 £ g 1 = = Qy Y 2 Ao oy 7
MINAIDENYINAUILIHU clause 71 2 TANUFIFOU FINTAY clause NANVTIFoUBININ
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item/cost(‘pencil’,0.4:3)<--
item/cost(‘book’,1.2:8)<--
item/cost(‘pen’,0.7:8)<--

item/sell(x,y:$)<-- item/cost:$(x,2:$),Y:$ =z:$ * 1.2

item/sell(‘book’,1.44:S)<--
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1INAIBIIITMUTN clause N 24 LAz 5 ARNRT0 K.6 [Hosnnauisndiedam ldunnh 1

clause

K.7. lain2sunu clause ﬁ;]ijﬂ&w{ 2 clause ?Jyublﬂclu group U clause ﬁﬁ@ﬂﬂﬁ
A19Y19 Quick sort program
Sort(x1.x2,y)<--Part(x1,x2,ul,u2),Sort(ul,v1),Sort(u2,v2),Cat(v1l,x1.v2,y)
Sort(nil,nil)<--
Part(x1,z.x2,z.ul,u2)<-- <=(z,x1),Part(x1,x2,ul,u2)
Part(x1,z.x2,ul,z.u2)<-- >(z,x1),Part(x1,x2,ul,u2 )
Part(x,nil,nil,nil)<--
Cat(u.x,y,u.z)<-- Cat(x,y,z)
Cat(nil,y,y)
210 Sort group T1eRUAIMNTALNL1EEY 3 clause sio1lT
Sort(nil,nil)<--
Sort(x.nil,x.nil)<--

Sort(x1.x2.x3,y)<--Part(x1,x2.x3,ul),Sort(ul,v1),Sort(u2,v2),Cat(vl,x1.v2,y)

MU N 1Y Sort group YDIRIVIIIT 2 AANYINIIZEITOUNY clause 2,3 Tudodied 2 14

418 clause usnlugogausn

aa 1 3 :JJ 1 ‘3 i
K.8. Tunsalnaunsouss clause 1u clause group 9ol uAaLa 2 subset clause 3111

4 q 4 o = Y ° =y v
Lmzmﬂlﬂﬂﬂ'lil“ﬂllﬂ'liﬂNﬁNLWEN subset VDY clause LLAATIUITO mwumﬁmm&mmmmﬂﬂ

v v v 1
UAAIIN clause Wudanungde 4 lunsdifidosadna head predicate Huu1iHDTDITY subset

clause A90A1

A0

Ax,y) < >=(x,1), B(x,2), C(z,y)



107

A(1,3) <--
Ax,y) <-- <=(x,0), D(x,2), C(z,y)

A(0,4) <--

@ ' =] 1w [ 3 Y . 3 A o
1ARIDEIITAUNTAADNYTD K.8 AatiuTIas19 head predicate Jun1 1nues5095U subset

b4

Vv
clause IMATHUAIU

E(x,y) <-- B(x,2),C(z,y)
E(1,3) <-
F(x,y) <-- D(x,2),C(z,y)
F(0,4) <

Re

Y v Y
970 clause maﬂummsmmu%mu

A(x,y) <-->=(x,1),E(x,y)

Ax,y) <-- <=(x,0),F(x,y)
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START
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ﬁwﬁﬂmmq?ym}'aumad FD Tagitms Membership algorithm [11]
To see if a functional dependency X -> Y (where X may be a set of attributes) is redundant,use|the
following steps;
step 1 : Set variable T to X.T is a varible that can contain any number of attributes.
step 2 : Look at each FD to see if its derterminant is in T.
If it is,then enter the RHS of the FD into T.If not,then go to Step 4.
step 3 : Every time the T is changed,repeat Step 2.
step 4 : To see if X -> Y isredundant ,check if Y is in T.If it is.then X -> Y is redundant.

This algorithm must be repeated in turn for each functionl dependent in the set.

Y1090 FD 1Au1H Determining relation keys algorithm [11)

step 1 : List all the functional dependencies between attributes in a relation. Thig
must include any given FDs and any FDs that can be derived from the given FDs.
step 2 : Create a base set of attributes that is made up of all the derterminants ofithe
FDs and any attributes that do not appear in an FD.
step 3 : Eliminate any attributes that can be derived from other attributes in the hase

set.The new set becomes the new base set.

Yes

Is Determinant key?

SPLIT FD
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AMNAN 20
ELEMENT
SRP (ELE_NO)
SRP_VALUE
- ) ATTRIBUTE
CONSTANT (ATR_NAME)
(CON_VLUE) g -
= OPERATOR
(OP_NAME)
BUILTINFUNG N
(FUNCTION)
= TABLE
(TAB_NAME)
2>
T
SEQUENCE . o
(TYPE_NAME)
" of SELECT
2
SLP
(SLP_VALUE)
= P
PRIORITY QUERY COMMAND
(NUMBER) (b, S
A,
SORT ATTRIBUTE
OPERATION (ATR_NAME)
&
COMMAND
(COM_NAME)
WHERE
CONJUNCTION
TABLE — (CONJ_VALUE)
ABL ‘
(TAB_NAME) i SUBQUERY

ATTRIBUTE
(ATR_NAME)

SEQUENCE
(SEQ_NO)

OPERATOR
(OP_NAME)

uaas uuudiaesdeya NIAM melia31s METASQL TABLE
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NuUU$Iane NIAM $19qu cansadwnadeasedoya lddadl

[ COMMAND _ID | QUERY_NO | TYPE ]

[ QUERY NO | PRIORITY ]
[ COMMAND ID|TABLE |

[ COMMAND _ID | ELEMENT NO | SEQUENCE_NO | TABLE | ATTRIBUTE | SRP | SLP |
OPERATOR | CONSTANT | BUILTIN_FUNC ]
[ COMMAND_ID | ELEMENT_NO | CONJUNCTION | TYPE | WPAR ]

[ COMMAND ID | ATTRIBUTE ]

[ COMMAND ID | QUERY NO|TABLE | ATTRIBUTE | COMMAND ]

[ COMMAND ID | ELEMENT NO |SEQUENCE NO | TABLE | ATTRIBUTE | OPERATOR |

CONSTANT ]

Vv

2. myitanndurd s naaaudeyanngutoyaited Tuduiianndenm ¢
7y Embedded SQL 499 INGRES FTsunsuioy rn UMAS4RT INGRES uaziigu
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Glumizmwu"linﬂu 15 YU FIUTYALIDYIAAIU

| DATABASE NAME | TABLE | ATTRIBUTE | ROWRETURN | DATA VALUE |
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PRLIB (P_ACCESS_NO) (P_PUBLISH_PLC)

PRLIB (P_ACCESS NO) (P AD_YR)

PRLIB (P_ACCESS _NO) (P.BE YR)

PRLIB (P_ACCESS NO) (P_CALL NO)

PCALLN (P_CALL _NO) (TITLE_REGI)

PCALLN (P_CALL NO) (TITLE_REG2)

PCALLN (P_CALL NO) (P_LENGTH)

PCALLN (P_CALL NO) (P_PUBLISH)

PCALLN (P_CALL NO) (AUTHOR_NAME)

PCALLN (P_CALL NO) (AUTHOR_SURNAME)
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HINN 22
EXPERT SYSTEM FOR DATABASE DESIGN AND TUNING PERFORMANCE

Current objective:

Database Design and Tuning Performance Advisor

This demonstration knowledge system helps you design
the database and select Storage structure and Data
access mechanism.

The knowledge system asks about FD/JD for design and
ask about Query SQL and Usage table in database for
tuning.

You must have relation.dat for database design and stat.dat for
tuning performance before continue.

=% End - RETURN/ENTER to continue
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EXPERT SYSTEM FOR DATABASE DESIGN AND TUNING PERFORMANCE

Which type of consault that you use?

DATABASE-DESIGN:

TUNING-PERFORHANCE

1. Use the arrow keys or first letter of item to position the cursor.
2. Press RETURN/ENTER to continue.

Y 9 o A a Yo
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NINN 24
EXPERT SYSTEM FOR DATABASE DESIGN AND TUNING PERFORMANCE

Do you have c:\pcplus\datazrelation.dat file for FD already?

NO

L. Use the arrow keys or first letter of item to position the cursor.
2. Press RETURN/ENTER to continue.

urasnihoe vy lfauiuududoya FD
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b=

AN

Input Function Dependency
Line 1 Col 45 Overwriteert

suppliers (supplier) (city)

suppliers (supplier) (distance)

suppliers (city) (distance)

relation_grades (student_id course_id) (grade)

relation_grades (student_id) (phone_no)

Hessage

UTAINTID editor VeaszuudmSviloudloya FD

v
=1

Function key 1514 editor voaz UV

F1 19115 load uflndoyamioanud luns simisidu
F2 19815 save Yoy
F10 198 115u00n310 editor

v ada

dmiudad nlalumsdsundasud ludoyamdeuruAdn1Faulu edior nins1giuialy

@ = ' '
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EXPERT SYSTEM FOR DATABASE DESIGN AND TUNING PERFORMANCE

Have joindependency in these relations?

 YES |

NO

1. Use the arrow keys or first letter of item to position the cursor.
2. Press RETURN/ENTER to continue.

uansnThoedmsuldITaududoya JD/MVD
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EXPERT SYSTEM FOR DATABASE DESIGN AND TUNING PERFORMANCE

Select Joindependency relations

1. Use the arrow keys or first letter of item to position the cursor.
2. Press RETURN/ENTER to continue.

da A 1
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HINN 28

EXPERT SYSTEM FOR DATABASE DESIGN AND TUNING PERFORMANCE

Enter JoindependencylJD] for the SALES_AREAS ( REPRESENTATIVE CUSTOMER
PRODUCT_CLASS ) ( REPRESENTATIVE CUSTOMER PRODUCT_CLASS )

(representative product_class) (representative customer)
(customer product_class)

1. Type your response.
2. Press RETURN/ENTER for another line.
3. Press RETURN/ENTER on a blank line to continue.

v ° 9 Vg v v v d
uaasnihaedwsulhglFileunanudasius JD/MYD
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HINN 29
EXPERT SYSTEM FOR DATABASE DESIGN AND TUNING PERFORHANCE

ATTRIBUTE THAT YOU INPUT IS LOST !! Please reenter again

#*»x End - RETURN/ENTER to continue

uaAsINABMDUA NNAANAAYE TR JD/MVD
nasnmstleudoya IDMVD ud1 frszvvaswaeunuNdwIsaiideya IDMVD.
v
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NINN 30
EXPERT SYSTEM FOR DATABASE DESIGN AND TUNING PERFORMANCE

Have another joindependency?

NO

1. Use the arrow keys or first letter of item to position the cursor.
2. Press RETURN/ENTER to continue.

uaasninasduiumsiloudeya JIDMVD
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EXPERT SYSTEM FOR DATABASE DESIGN AND TUNING PERFORMANCE

TABLE => SPLITRELATION_GRADES1

Primary Key => STUDENT_ID

Candidate Key => HNot have Candidate Key
Attridbute => STUDENT_ID PHONE_NO

TABLE => SPLITATTENDANCE1L

Primary Key => SEMESTER SUBJECT

Candidate Key => (SEMESTER SUBJECT) (SEMESTER TEACHER)
Attribute => SEMESTER SUBJECT TEACHER

TABLE => SUPPLIERS

Primary Key => SUPPLIER

Candidate Key => HNot have Candidate Key
Attribute => SUPPLIER CITY

TABLE => SPLITSUPPLIERS1

Primary Key => CITY

Candidate Key => Not have Candidate Key -
Attribute => CITY DISTANCE

#*% More - RETURN/ENTER to continue

EXPERT SYSTEM FOR DATABASE DESIGN AND TUNING PERFORMANCE

TABLE => PRLIB :

Primary Key => P_ACCESS_NO

Candidate Key => Not have Candidate Key

Attribute => P_ACCESS_NO P_PUBLISH_PLC P_AD_YR P_BE_YR P_CALL_NO

TABLE => JD_SALES_AREAS1

Primary Key => REPRESENTATIVE PRODUCT_CLASS
Candidate Key => Not have Candidate Key
Attribute => REPRESENTATIVE PRODUCT_CLASS

TABLE => JD_SALES_AREASZ

Primary Key => REPRESENTATIVE CUSTOMER
Candidate Key => Mot have Candidate Key
fittribute => REPRESENTATIUE CUSTOMER

TABLE => JD_SALES_AREAS3

Primary Key => CUSTOMER PRODUCT_CLASS
Candidate Key => Not have Candidate Key
Attribute => CUSTOMER PRODUCT_CLASS

»» More - RETURN/ENTER to continue
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EXPERT SYSTEM FOR DATABASE DESIGN AND TUNING PERFORMANCE

TABLE => RELATION_GRADES

Primary Key => STUDENT_ID COUSE
Candidate Key => Not have Candidate Key
Attribute => STUDENT_ID COUSE GRADE

TABLE => ATTENDANCE

Primary Key => SUBJECT SEMESTER SECTION

Candidate Key => Not have Candidate Key

Attribute => SUBJECT SEMESTER SECTION ATTENDANCES

TABLE => BORROW

Primary Key => STD_ID P_ACCESS_NO B_DATE
Candidate Key => Not have Candidate Key
Attribute => STD_ID P_ACCESS_NO B_DATE R_DATE

TABLE => PCALLN

Primary Key => P_CALL_NO

Candidate Key => HNot have Candidate Key

Attribute => P_CALL_NO TITLE_REG1 TITLE_REGZ P_LENGTH P_PUBLISH AUTHOR_NAME
AUTHOR_SURNAME

=»» More - RETURN/ENTER to continue
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EXPERT SYSTEM FOR DATABASE DESIGN AND TUNING PERFORMANCE

Do you have datadic file from Database design already?

| YES |

NO

1. Use the arrow keys or first letter of item to position the cursor.
2. Press RETURN/ENTER to continue.

EXPERT SYSTEM FOR DATABASE DESIGN AND TUNING PERFORMANCE

Do you have stat.dat from your database and RDBMS INGRES ?

NO

1. Use the arrow keys or first letter of item to position the cursor.
2. Press RETURN/ENTER to continue.
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EXPERT SYSTEM FOR DATABASE DESIGN AND TUNING PERFORMANCE

Select type for input SQL

“INPUT-FROM-EDITOR"
[NPUT-LINE-TO-LINE
INPUT-FROM-F ILE

1. Use the arrow keys or first letter of item to position the cursor.
2. Press RETURN/ENTER to continue.

yrasntnsedmsulndlaensluuumsieudeya SQL

v 3 y g = =q v ° '

uAudoya “meta_sql” 1 TuuAndeyailinus 021809989 query Nlrdszireglussuy
Tudoya Faezaserinld 3 35 fe T5usn doudeyalesld Text editor 1211 Favznssinen
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Query N1l lumsnageunanalddail

select std_id,title reg2

from pcalln a,prlib b,borrow ¢

where a.p_call no=b.p_call no and

b.p_access_no = c.p_access_no and

b.p_publish_plc ='NEW YORK' and

c.b_date ='30-JUN-95' and r_date ='07-JUL-95" and
p_publish =" MCGRAW-HILL'



priority 8

select p_call no, title reg2
from pcalln

order by p_call no

priority 5

select std_id,b_date

from borrow

order by std_id

priority 5

b4

A19813v093UunuN5 o query 910 editor ¥BITTULUARR AR

1IN 34

Input SQL query
Line 1 Col 6 Insert

select std_id,title_reg2 -

from pcalln a,prlib b,borrow c -

where a.p_call_no = b.p_call_no and -

b.p_access_no = c.p_access_no and -

b.p_publish_plc = 'NEW YORK’ and -

c.b_date = ’'30-JUN-95’ and r_date = '07-JUL-95’ and -

p_publish = 'HCGRAW-HILL’

8

select p_call_no , title_reg2 -
from pcalln -
order by p_call_no

Hessage
enter filename : c:\pcplus\data\query.txt
|

HAAIHTI00 NM5TON query HIUNIA editor YBISTUY
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NN 35
EXPERT SYSTEM FOR DATABASE DESIGN AND TUNING PERFORMANCE

Is [ the BORROW 1 table concurrent update ?

1. Use an arrow key to indicate your degree of certainty.
2. To select only one item, with 100% certainty, press CTRL-right arrou.
3. After making selections, press RETURN/ENTER to continue.

EXPERT SYSTEM FOR DATABASE DESIGN AND TUNING PERFORMANCE

Is [ the BORROW ] table deletes frequent 7

1. Use an arrow key to indicate your degree of certainty.
2. To select only one item, with 100% certainty, press CTRL-right arrow.
3. After making selections, press RETURN/ENTER to continue.
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EXPERT SYSTEM FOR DATABASE DESIGN AND TUNING PERFORHANCE

Is [ the BORROW 1 table growth : greate deal too fast to modify ?

Yes

1. Use an arrow key to indicate your degree of certainty.
. To select only one item, with 100% certainty, press CTRL-right arrouw.
3. After making selections, press RETURN/ENTER to continue.

3]

EXPERT SYSTEM FOR DATABASE DESIGN AND TUNMING PERFORMANCE

Is [ the BORROW 1 table growth : none,static ?

1. Use an arrow key to indicate your degree of certainty.
2. To select only one item, with 1602 certainty, press CTRL-right arrow.
3. After making selections, press RETURN/ENTER to continue.




EXPERT SYSTEM FOR DATABASE DESIGN AND TUNING PERFORMANCE

Is [ the BORROW 1 table growth : none,static ?

1. Use an arrou key to indicate your degree of certainty.
2. To select only one item, with 1007 certainty, press CTRL-right arrow.
3. After making selections, press RETURN/ENTER to continue.

EXPERT SYSTEM FOR DATABASE DESIGN AND TUNING PERFORMANCE

Is [ the BORROW 1 table growth : none,static 7

Use an arrow key to indicate your degree of certainty.
. To select only one item, with 1002 certainty, press CTRL-right arrouw.
. After making selections, press RETURN/ENTER to continue.

wWN =

EXPERT SYSTEM FOR DATABASE DESIGN AND TUNING PERFORMANCE

Is [ the BORROW ] table updates frequent ?

1. Use an arfou key to indicate your degree of certainty.
2. To select only one item, with 100x certainty, press CTRL-right arrow.
3. After making selections, press RETURH/ENTER to continue.

uaasninvedwmsuileudnyasmslfnumssdoya
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EXPERT SYSTEM FOR DATABASE DESIGN AND TUNING PERFORMANCE

PRIMARY INDEX

PCALLN : P_CALL_NO : BTREE
PRLIB : P_ACCESS_NO : HASH
BORROW : STD_ID : BTREE

SECONDARY INDEX

PCALLN ¢ P_CALL_NO : HASH
BORROW ~ R_DATE B_DATE  HASH

»% End - RETURN/ENTER to continue
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/ Diagnosing Problem
With Your Car

Has the oil been changed in the last 6 months?
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1. Use arrow keys to indicate your degree of certainty.
2. Press RETURN/ENTER to continue.
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