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m RAM vs Hard disk vs SSD

m Blocks and latency
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Fixed length records

m Blocks andjblock boundaries '

Don't se\'w a row
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record 0 10101 Srinivasan Comp. Sci. 65000

12121 Wu Finance 90000
record 2 15151 Mozart Music 40000

o= TITSTe PIySICS R)

record 4 32343 El Said History 60000
record 5 33456 Gold Physics 87000
record 6 45565 Katz Comp. Sci. 75000
record 7 58583 Califieri History 62000
record 8 76543 Singh Finance 80000
record 9 76766 Crick Biology 72000
record 10 83821 Brandt Comp. Sci. 92000
record 11 98345 Kim Elec. Eng. 80000
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Deleting a record

m Compress
MQ& YEws '+ WM record 0 10101 Srinivasan | Comp. Sci. 65000
record 1 12121 Wu Finance 90000
V‘f m lW‘ record 2 15151 Mozart Music 40000
record 4 32343 El Said History 60000
record 5 33456 Gold Physics 87000
record 6 45565 Katz Comp. Sci. 75000
1 record 7 | 58583 | Califieri History 62000
record 8 76543 Singh Finance 80000
record 9 76766 Crick Biology 72000
record 10 83821 Brandt Comp. Sci. 92000
record 11 98345 Kim Elec. Eng. 80000
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Deleting a record

m Compress

m Move last record

Oder dnshurked
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record 0
record 1
record 2
record 11
record 4
record 5
record 6
record 7
record 8
record 9
record 10
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10101 Srinivasan Comp. Sci. 65000
12121 Wu Finance 90000
15151 Mozart Music 40000
98345 Kim Elec. Eng. 80000
32343 El Said History 60000
33456 Gold Physics 87000
45565 Katz Comp. Sci. 75000
58583 Califieri History 62000
76543 Singh Finance 80000
76766 Crick Biology 72000
83821 Brandt Comp. Sci. 92000
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Deleting a record

m Compress
header

m Move last record record 0 | 10101 | Srinivasan | Comp. Sci. | 65000
record 1 4

m Maintain free list of empty slots record2 | 15151 | Mozart | Music 40000
record 3 22222 | Einstein Physics 95000
record 4 -4
record 5 33456 | Gold Physics 87000
record 6 P
record 7 | 58583 | Califieri History 62000 | -
record 8 76543 | Singh Finance 80000
record 9 76766 | Crick Biology 72000
record 10 | 83821 | Brandt Comp. Sci. 92000
record 11 | 98345 | Kim Elec. Eng. 80000
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Variable length records

m Single record structure

==n1]]/itmap (stored in 1 byte)

0000
D Name Degt- Sod
| 21,5] 26,10] 36, 10| 65000 10101 | Srinivasan |Comp. Sci.
Bytes 0 4 <8 2 & 2 26 36 45
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Variable length records

m Single record structure

Null bitmap (stored in 1 byte)

0000
| 21,5] 26,10] 36, 10| 65000 10101 | Srinivasan |Comp. Sci.
Bytes 0 4 8 12 2021 26 36 45
m Slotted page block structure
Block Header Records
) - e
Size # Entries . Free Space --- l | I
Location . 3] ”© o’ | ‘ X | 3
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Variable length records

m Single record structure

b
e v & Al (msch
00%311‘%p (stort!l in goy%

| 21,5] 26,10] 36, 10| 65000

10101 | Srinivasan |Comp. Sci. ‘

Bytes 0 4 8 12 2021 26 36 45
m Slotted page block structure
Block Header Records
Size # Entries Free Space ---
Location i
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Storing tables — heap file organization

m Use first available free slot
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Storing tables — heap file organization

m Use first available free slot

m Maintain free space map /' 2 Ll'&
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Storing tables — heap file organization

m Use first available free slot

m Maintain free space map

42147365]1201105

)
m Second level free%\ /
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Storing tables — sequential file organization

T.Dﬂm‘ql—%q

l“. s W 10101 |[Srinivasan | Comp. Sci. | 65000 —7
) 12121 |Wu Finance 90000 .

15151 |Mozart Music 40000 -7

k"'— m 22222 |Einstein | Physics 95000 -7
32343 |El Said History 60000 _7

33456 |Gold Physics 87000 —7

45565 |Katz Comp. Sci. | 75000 _7

58583 | Califieri History 62000 _7

76543 |Singh Finance 80000 _7

76766 | Crick Biology 72000 —P

83821 |Brandt Comp. Sci. | 92000 _7

98345 |Kim Elec. Eng. | 80000 _7
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Storing tables — sequential file organization

m Overflow block

10101 | Srinivasan | Comp. Sci. | 65000 -7
12121 | Wu Finance 90000 —7
15151 | Mozart Music 40000 —7
22222 | Einstein Physics 95000 4
32343 | El Said History 60000 -7
33456 | Gold Physics 87000 »7
45565 | Katz Comp. Sci. | 75000 —7
58583 | Califieri History 62000 —7
76543 | Singh Finance 80000 —7
76766 | Crick Biology 72000 —7
83821 | Brandt Comp. Sci. | 92000 -7
98345 | Kim Elec. Eng. 80000 _|
32222 | Verdi | Music | 48000 |
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Indexing
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Swallen,

10101 10101 |Srinivasan | Comp. Sci. | 65000 —7
12121 12121 [Wu Finance 90000 i
15151 15151 |Mozart Music 40000 -7
20292 22222 |Einstein Physics 95000 »7
32343 32343 |El Said History 60000 »P
33456 33456 |Gold Physics 87000 ﬁ?
45565 ~| 45565 |Katz Comp. Sci. | 75000 ~7
58583 58583 | Califieri History 62000 ;7
76543 |Singh Finance 80000 _7
76766 | Crick Biology 72000 ~7
83821 83821 |Brandt Comp. Sci. | 92000 ;7
98345 98345 | Kim Elec. Eng. | 80000 77
1
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Indexing — dense indices

L

Biology 76766 | Crick Biology 72000 =
Comp. Sci. 10101 | Srinivasan| Comp. Sci. | 65000 B
Elec. Eng. 45565 | Katz Comp. Sci. | 75000 »7
Finance \ 83821 | Brandt | Comp. Sci. | 92000 | |«
History \ 98345 | Kim Elec. Eng. | 80000 | <
Music 12121 | Wu Finance 90000 _7
Physics \ 76543 | Singh Finance 80000 1
32345 | ElSaid [ History | 60000 | <
58583 | Califien | History | 62000 | 1<
15151 | Mozart Music 40000 77
22222 | Einstein | Physics 95000 | 1«
33465 | Gold Physics 87000 _Z_\_
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Indexing — sparse indices

L 10101 10101 |Srinivasan| Comp. Sci.| 65000 ]
ool lr\, 49902 32343 12121 |Wu Finance | 90000 i
76766 15151 |Mozart | Music 40000 ]

22222 |Einstein | Physics 95000 .
32343 |El Said History 60000 1
33456 |Gold Physics 87000 -
45565 |Katz Comp. Sci.| 75000 -
58583 |Califieri | History 62000 4

76543 |Singh Finance 80000 s
Sfm 76766 | Crick Biology | 72000 | -
83821 |Brandt Comp. Sci.| 92000 -

4‘ :I l—l 98345 |Kim Elec. Eng. | 80000 |
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Indexing — secondary index
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One blodk por velus 1n Salay

=

40000 10101 | Srinivasan | Comp. Sci. | 65000 ~:>
60000 12121 |Wu Finance 90000 ~:>
62000 15151 | Mozart Music 40000 —
65000 | 22222 |Einstein | Physics 95000 | <
72000 | — 32343 |El Said History 60000 _P
Ziggg 3 L 33456 [ Gold Physics | 87000 _g
87000 g | 45565 |Katz Comp. Sci. | 75000 e
50000 —\‘;—1‘/ 58583 | Califieri History @0 )
92000 \-{ 76543 |Singh Finance 80000 =
95000 \D/ N 76766 | Crick Biology 72000 _P

83821 |Brandt Comp. Sci. | 92000 _7

4 98385 [Kim Elec. Eng. | 80000 __%
qu” l“" IIU‘ '_" UUJL We
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Indexing — multilevel index

s W data

block 0 block 0

: \

index — data
block 1 block 1

outer index

inner index .
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