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0000000 information system[

Oo00bOoo0O0OmputD000O00OO0ODO0OOODOODOODOOO
ooooodoobOoprocessd 000000000 outputd O
0odbdobobOobOobOobobUobobUoboboboobo
0000000 DOO00OO0DOO0OO0DbOoOO0bOooOOobOooOOoO
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ANEH | 7AER | e HAER

obOooooboboooobooboooooooboooon
gobooooooboog
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00O (information)

00000 (symbols) DD OOOOOOOODOOOOOOOOO
[0 (information structure) 0 0 0000000000000 OOO
gjoooooobobbbbbotboooooooooooooo
gogogooooooobobooodod

000 (data)
goooobooboobboobuoobbooboobbon
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00000 (data structure)
0000000000000000000000000000

OO0000O0Db0obOOoooobooogoo
000 (integer)D O OO (rea)D 00O (boolean)D O OO
(character)

goodoooooobbbbbbooooog
00000000000 PascalDOOOODO person0 00000

const size = 64; // 00O size OO0
type word = array[l..size] of character; //0 00 word
person = record name: word; //LUU0 personl [
email: word;
height: real;
gender: char;
age: 0..100;
student: boolean;
end;
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00000 person 0000000000 Pascal 00O

var he, she : person; // personU 00 he OO she OOD

/0000000

he.name = "taro"; he.email = "taro@hoge.ac.jp";
he.height = 175.3; he.gender = "M"; he.age = 20;
he.student = true;

she.name = "umeko"; she.email = "ume@foo.co.jp";
she.height = 170.0; she.gender = "F"; she.age = 24;
she.student = false;
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gobodbooobooboooobooboab

00 (property) 0 0O O (value)

0000000000000 D0O0O00oOooooog (property)
gobobooooooaoo

hasaO0 OO OO0
SO00 QOODOOS has a property Q) = SE)(DEI,Q)
00 (8)=Q

oo0S—(@o,000) <U0oooooboogooo
=000000000

0000 hasaD O

00 —(00,000) 00 —(00,0)
00 —(00,00) 00 —(00,000)
00 —(00D0 taro@hoge.ac.jp) 0O —(00O,00)
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0000 hasa0 000000 (table)DODOODO

00 00 O0O0(m) OO0 ooo
field) | { \ l
record— 00 O 158 0000 ume®foo.co.jp
— 0o O 172 ooo taro@hoge.ac.jp
- 0o O 165 Oo0O0gd jiro@piyo.or.jp
— 0O O 170 ooo hana®@fuga.ac.jp
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00O 0O 0O set operation
00 A0 BODOODODOUODOODOODOODOODOOO
(union)d O (intersection)d O (difference)d 0 0 O (complement)d
0 AUB=A{z|lz € ADO0O z € B}
0 ANB={z|z € A00O x € B}
0 A-B={z|lx€ AO00O = ¢ B}
0 A°={x|zeU— A}
00 l1gddooooooooooon

002000000 ={z|z0000 10000000},
A={yly0UOO07000}0={z/-00006000}0
O00D00AUB,ANB,A—B,B—A,A°00000O
oooo

00 A4 BOODODODOODO AD00O0 (YfaecA)O BOOOOOO
O00DAD BOOODOD (subset)y DOODODAC BOOOD

OO0 00000000oooooo0o0dO0 Ao AcA
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goo

00 e00000000000000{00}00000
00{00}cO000000000000000

00 ={00,00,00}000000n00={}00
000000000000

- {}00000000000000000000000000
{(}0000 (emptyset) 000000 ¢0000

00000000 ADDOOOAUG=A, ANd=¢,
A-—¢p=A ¢-A=¢ ¢°=U00000000000000 ¢
0000000000000000000U—O00N—0M
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0000 (direct product) 0 0 O (relation)

e U0 A0 BUOUODeceAD0beBOOODOO (a,b)0 200
O ( binary relation)Od (a,b) # (b,a) D000 (a,b) = (¢,d) O
000 a=c¢b=d.

e 00 AxB={(z,y)|lzr€cA yeB} 0 A0 BOOOO
Vac A,Ybe BOODO 2000 (a,b) € Ax B.

B 0A={ab}, B={z,y,-} 0000
Ax B ={(a,),(a,y), (a,2), (b,x), (b,y), (b, 2)},
Bx A= {(.’L‘,CL), (x7b)7 (yva)7 (y,0), (Z7a)7 (Z,b)}

e AXxBOODOOD ROODODODODODODOO 2000
(a,b) e RO aRbODOOO0O0ODO aRb # bRall]

° DDDDAl><---><An:{(al,...,an)|ai€Ai,i:1,...n}
000 (at,...,a,) 0 nO 00 (n-ary relation) D000 00O
gobodboooob ROOOODO

gbobobobobobooooooooboooooooo
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e 00R,={(00,00),(00,00)}cAxBOO-0O0O
0000000000 R,00,00 R,O0 0000

o [1[I
R,={(00O,00)(00,00)(0O,00)(00,00)}cC
BxAOO 000000000000 R,OO,
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00 10«Ph000«000b000000000000000
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0020eWbO0eD b00000000000
A={0,0,0)}, B={000,0,000,0}0000000
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gbobobobobooboobooboooooooooooon
gboboboboboooooooooooooooooon
oooobgo

. 0pgboobooobobooboboboboboobobon
gooooooobobobbooooogg
00000000000 (parallel computing) 00 00O
000 (Concurrent Computing) D00 D00 O0OOO (distributed
computing) D 000000 (grid) O

ggoooooboboobobbbooooooooooo
(cloud computing) O



1ooo ooot Oooooooooooo SQL

gooobonon

000000 (structured data)
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O00000000000O00 RDBMS OOO

000000000000 000000O000OO0 (table)oDOoO
00000o0o0oooo(@,0)boooooooooooooo
gboogooobooboobboob

RDBMS(Relational Database Management System) O 0 [0 0 O O
doooooobobobotodoobobbotodoouooooo
gobooboboobooboboobooobooboonobo

SQL(Structured Query Language)

RDBMSOOOOODOOOOOOOOOOODOOOOOOOOO
goboobboooboobobooboobobooboonooba

000 RDBMS

e 00 O Microsoft Access(J O O )/SQL Server, Oracle
Database, IBM DB2/Infomix O O

e 00D ODOODOOMySQL, PostgresSQL O O
e JJOODODODODO: Amazon RDB, Google Cloud SQL
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00000000000000000000 (column) 00 (row)
00000 (table) 000000000000 000000 record;
gooooooooobuooobodddn-00boboooa
0000000MO000(00,00)00000000000000

oo
field; | fieldy | fields | field, fields
record; | OO | O 158 | 0000 | ume@foo.co.jp
records | OO | O 172 | 00O taro@hoge.ac.jp
records | OO | O 165 | 0O0OO | jiro@piyo.or.jp
recordy O 170

oo

oon

hana@fuga.ac.jp

DDDDDDDD(lDDDD)D n-000oooooon
fieldy = 00, fieldy = 00, fields = 00 cm, field, = 00,
fields =000
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