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Comparison of number of disk block accesses for sequential file and index file

Sequential file without index

Best case: 1 block access (record is found in the first data block)

No. of student records/block = 1024 / 300 = 3 records/block

Total no. of data blocks = 46000 / 3 = 15,334

Worst case: 15,334 blocks access (record is found in the last data block)

Average for an arbitrary record search: 7,667 blocks accessed.

Index file with Single-Level index

Bestcase: 1 +1
= 2 block access (record is found in the first index block and the data block access)

Worst case: 542 + 1 = 543 blocks access (record is found in the last index block)

Avg no. blocks accessed: 271 (index blocks) + 1 (data block)
= 272 block accesses

Speed up with index file = 7667 / 272 = 28.2 times

In this case, disk access on indexed file will be approximately 28 times faster than sequential file.



Index file

(=K, PliY> entries)

(Primary
hery Tielel}

Data file

Birth_date

Aaron, Ed

Abbot, Diane

Aoosta, Mare |

Adams, John

Adams, Robn

Alors, Jan ]

Mlexander, Ed

Altred, Bob

Allgn, Sam |

Allen, Troy

Andars, Keith

Anduerson, Rob |

Andersen, Zach

Angal, Joe

-

Aecher, Sue |

Aereld, Mack

HAumald, Steven

Agking, Timathy |

Wong, James

Wiood, Danald

Woods, Manny |

Wright, Pam

Wi, Charles

Zimemoe, Byran |

Primary index on the ordering key field




Data file

(Clustering
field)
Dept_number | Mame | Ssn | Job |Birth_date | Salary

- 1

- 1

1

2

Index file - 2
(<K(i), P(i)> entries) 3
3

Clustering Block 3

field value pointer
i - - 3
2 . 3
3 4
4 . 4
B -

B - _\_"‘ 5
] - 5
5

5

L 6

-]

-]

[:]

L &

8

8

a8

A clustering index on the Dept_number ordering nonkey field of an EMPLOYEE file.



Dixta file

(Chistering
fiald)
Dept_ Mame | Ssn | Job |Binh_date | Salary
— 1
1
1
Biock porier -
_j__ril.n.Lm
N ﬂ =
2
Biock posrier -—-—]_
| MULL pointer
= 3 -
3
|
a
Index file -
(<KL, PLY> entries) Blodk pontor_ =)
s T T T T 1
Cluabaring Black Biock pointer .
Tiakd valua painter _J__HLH.LM
1 — 4 -
2 | 4
a
= = Tt por h_j_HLl.L
B -——| - poanbar
E 5
] 5
5
5
Elesch; posriine ‘-—J_
L NULL pointer
- 8 E
&
]
3]
Biock posninr —
T
e 1 T T 1 |
Bilock porinr —
—_LMLI.Lpnmur
a Y
]
a
Bilock porier -
—J__NLH_LM

Clustering index with a separate block cluster for each group of records that share the same value
for the clustering field.



Data file
{Inddexing fiekd)
Dept_number | Name | Ssn | Job |Birth_date | Salary

Blocks of
record
painters

= i[r].

& |= |ea |

@ | b | (A

Index file
(<K(i}, PU)> entries)

:
NE

Fiald Block
valus pointer

1 .

= | & | o|m

@m0

T = L I
-

@ | | == [Cn

R
In

[rRay

(o || om

A secondary index (with record pointers) on a nonkey field implemented using one level of
indirection so that index entries are of fixed length and have unique field values.



Two-level index Data file

First (baza) Primary
lovel key field
- 2 . - = ]
a - &
15 -
24 . 8
12
—- 18
"
24
Second (top) 29
lewal
2 - as — a5
as l——l_'- el ] - a6
55 . 44 -
85 . 51 — j‘f
- dd
46
51
52
e D 55
63 . 58
KAl -
80 —] 89
66
B Fal
78
= 80
g '__|_. 82
85
aa

A two-level primary index resembling ISAM (indexed sequential access method) organization.



@ |~ Pr .. [ [P r [KLP] - [KedPed] Py

b
Tree Tree
Y Y pointer \j Y pointer
T"?e Data Data Data Data
pointer pointer pointer pointer pointer
Tree
pointer
X< K, K_<X<K, Ao X
(b) . ‘5 ‘0| T | 8 |0| . T Tree node pointer
o | Data pointer
| Null tree pointer
11| |[8]] (6 ]o]] |[7]e] [o[o]| |[r2[o]

B-tree structures. (a) A node in a B-tree with q — 1 search values. (b) A B-tree of order p = 3.
The values were inserted in the order 8, 5, 1, 7, 3, 12, 9, 6.



(@ pPr | K | o | Kea[oP [ K o | Kon| Poy)
Tree Tree Tree
pointer pointer pointer
X<K, Ko <XLK Ky <X
b .
® [[lpd [alpal - [KIPd - [l Poeo | o omerte
node in
Y Y Y \j tree
Data Data Data Data
pointer pointer pointer pointer

The nodes of a B+-tree. (a) Internal node of a B+-tree with q — 1 search values. (b) Leaf node of
a B+-tree with q — 1 search values and q — 1 data pointers.
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