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e Relational processing entails treating whole relations as
operands. Its primary purpose is loop—avoidance, an absolute
requirement for end users to be productive at all, and a clear
productivity booster for application programmers.

The 1981 ACM Turing Award Lecture
Relational Database: A Practical Foundation for Productivity
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http://amturing.acm.org/award_winners/codd_1000892.cfm

= A BN oY [

IW—THADGL->TTAGTSII TEBHA
TT &I/ JL—THATEEDOERY
TY . RAKXNIE!

ST, FH12% . BEeHESEHEY I 2T A H
NIE.INWN—TLHEERELGLDE, T—2%&E
ELTIRSIENTEREIE. CATIELWN EIE
AN




Dhe e 2
- fADAE oINS



EaERST - -#LL--- &1




EEHRMOXRFDO HELLV

EBERTADTUZROAHSAL

SELECT AVG(weight)
FROM (SELECT W1.weight
FROM Weights W1, Weights W2
GROUP BY W1.weight
—S1(THES) DEH
HAVING SUM(CASE WHEN W2.weight >= W1.weight THEN 1 ELSE 0 END)
>= COUNT(*) / 2
—S2(LBIES) DEH
AND SUM(CASE WHEN W2.weight <= W1.weight THEN 1 ELSE 0 END)
>= COUNT(*) / 2 ) TMP;
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http://dic.nicovideo.jp/a/%E5%B9%BF
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Aggregate (cost=3.76..3.77 rows=1 width=4)
—> HashAggregate (cost=3.63..3.71 rows=4 width=8)
Filter: ((sum(CASE WHEN (w2.weight >= w1.weight)
THEN 1 ELSE 0 END) >= (count(*x) / 2))
AND (sum(CASE WHEN (w2.weight <= w1 .weight)

(p.235 []8.9)
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SELECT AVG(weight) AS median
FROM (SELECT weight,

FROM Weights) TMP
WHERE hi IN (lo, lo +1 , lo —1);

OF —YHNMEHDIBES. 4FEE SEOPFRTHES
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ROW_NUMBER() OVER (ORDER BY weight ASC, student_id ASC) AS hi,
ROW_NUMBER() OVER (ORDER BY weight DESC, student_id DESC) AS lo

A7 =(60+72)/2=66

weight
hi
lo
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50 | 55 | 55 | 60 [ 72 | 72 | 72 | 90
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Empleyess (#15) Departments (G50 )
amp id(HEMID) | emp name (3RS} | dept id (REEID) dept_id (RFE D} [ dept_name (REE S}
1 | |aH I 10 | &
G2 | =R 11 11 AW
= | M8 11 12 |8l
o4 [ #H 12 ERE-1
(5 | Jx | 2
e | EH |2

Employees

DEPT_ID  COUNT(*)

10 30000
11 20000
12 998575
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—i#5f (Nested Loops + BEXEHER (/) + AFENA > T v 7 X)
SELECT E.emp_id, E.emp_name, E.dept_i1d, D.dept_name

FROM Employees E INNER JOIN Departments D
ON E.dept_1d = D.dept_id
WHERE D.dept_id = '12';

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| 0 | SELECT STATEMENT | | 103K| 3638K| 185  (2)]| 00:00:03 |
| 1 | NESTED LOOPS | | 103K| 3638K| 185  (2)]| 00:00:03 |
| 2 | TABLE ACCESS BY INDEX ROWID| DEPARTMENTS | 1 | 10 | 1 (0)] 00:00:01 |
|% 3 | INDEX UNIQUE SCAN | PK_DEP | 1| | 0 (0)] 00:00:01 |
|* 4 | TABLE ACCESS FULL | EMPLOYEES | 103K| 2627K]| 184 (2)] 00:00:03 |
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—#5& (Nested Loops + BXENE (X) )
SELECT /#+|LEADING(E D) USE_NL(E D)| */

E.emp_i1d, E.emp_name, E.dept_id, D.dept_name
FROM Employees E INNER JOIN Departments D
ON E.dept_1d = D.dept_id
WHERE D.dept_id = '12';

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |

O | SELECT STATEMENT |
1 | NESTED LOOPS |
|« 2 |  TABLE ACCESS FULL| EMPLOYEES
3 | TABLE ACCESS FULL| DEPARTMENTS

1006K | 34| 274K (1)| 00:54:51 |
1006K | 34| 274K (1)| 00:54:51 |
1006K | 24M1 1239 (2)] 00:00:15 |

|
|
|
| 1| 10 | 0 (0)] 00:00:01 |
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SELECT /#+

USE_HASH(E D) =/

E.emp_i1d, E.emp_name, E.dept_id, D.dept_name

FROM Employees E INNER JOIN Departments D
ON E.dept_1d = D.dept_id

WHERE D.dept_id = '"12";

HILTHEHO 73X ADEH]

| Id | Operation | Bytes | Cost (%CPU)| Time |
| 0 | SELECT STATEMENT 34M| 1245  (3)] 00:00:15 |
| 1 | HASH JOIN 34M| 1245  (3)] 00:00:15 |
| 2 | TABLE ACCESS BY INDEX ROWID| DEPARTMENTS 10 | 1 (0)] 00:00:01 |
|* 3 | INDEX UNIQUE SCAN | PK_DEP | 0 (0)| 00:00:01 |
|* 4 | TABLE ACCESS FULL | EMPLOYEES 24M| 1239  (2)] 00:00:15 |
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SELECT /*+|LEADING(E D) USE_HASH(E D)|*/ E.emp_id, E.emp_name,

E.dept_i1d, D.dept_name

FROM Employees E INNER JOIN Departments D

ON E.dept_1d = D.dept_id
WHERE D.dept_i1d = '12';

HILTHEHO 73X ADEH]

| Id | Operation | Name | Rows | Bytes |TempSpc| Cost (%CPU)| Time |
| 0 | SELECT STATEMENT | | 1006K| 34M | | 3060 (2)| 00:00:37 |
[+ 1 | HASH JOIN | |  1006K| 34M | 36M| 3060 (2)] 00:00:37 |
|+ 2 |  TABLE ACCESS FULL | EMPLOYEES | 1006K]| 24M | | 1239 (2)| 00:00:15 |
| 3 |  TABLE ACCESS BY INDEX ROWID| DEPARTMENTS | 1| 10 | | 1 (0)] 00:00:01 |
[ 4 | INDEX UNIQUE SCAN | PK_DEP | 1| | | 0 (0)] 00:00:01 |
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SELECT E.emp_1d, E.emp_name, E.dept_id, D.dept_name
FROM Employees E INNER JOIN Departments D
ON E dept_1d = D dept_1id

WHERE| D.dept_1d = "13';
| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| 0 | SELECT STATEMENT | | 3908 | 137K | 26 (0)| 00:00:01 |
| 1 | NESTED LOOPS | | 3908 | 137K | 26 (0)| 00:00:01 |
| 2| TABLE ACCESS BY INDEX ROWID| DEPARTMENTS | 1 | 10 | 1 (0)| 00:00:01 |
[ 3| INDEX UNIQUE SCAN | PK_DEP | 1 | | 0 (0)] 00:00:01 |
| 4| TABLE ACCESS BY INDEX ROWID| EMPLOYEES | 3908 | 99K | 25 (0)| 00:00:01 |
[+ 5 | INDEX RANGE SCAN | IDX_DEPT_ID | 3908 | | 8 (0)] 00:00:01 |
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Index 5can using foo pkey on foo (cost=8.16..8.17 rows=1 width=4)

Index Cond: (p key = 1)
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