s Trading Space for Time

Composite Default screen

Dawe o ?Preprocessing

Intro cqs .3
o> Preconditioning

Differences, one

oo & INput enhancement
How different from presorting?

info to original inputs.

(O
Quiz M

cnamamic oo £ Prestructuring: faster access

ming and data compres-
sion, both of which rely

Viewed as trads for 2 Hash table

times? (An answer last

slide). % B—tree

e 0 IIMPOTrtant applications

space for time is used

by each application? String matChing, haSh tableS, B'trees
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@ Recall, 2 components of )3 Dictionary [ ADT]

ADT: a data arrangement
(scheme), and character-

istic (defining) ops. o COlliSion

K17K27"' 7Kn

A dictionary of n ° °

records (objects) with > M t t

keys (property fields), 0 lva lon
best lookup times.
A Reverse access array,

wmanieen. 0 Jlash tables: H[0..m —1]

content (a key).

n
e = Hash functions (typical)

requirements.
h(K) =K mod m

~ | = Key collisions

m—1
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Hash Tables
Open Hashing

o> Separate chaining

> Key chain
> Load factor, o

A, FOOL, AND, HIS, MONEY, ARE, SOON, PARTED

L

Quiz

Define the load factor
of a hashing scheme
(function)? What would
be optimal?

Quiz
What is the efficiency of
each dictionary operation?

© 2020 Dr. Muhammad Al-Hashimi

s—1

hK)= Z ord(c;) mod m>

Hash addresses
range from 0 to

i=0 12.
n=2_8 v v
keys A | FOOL AND HIS MONEY | ARE SOON PARTED
hash addresses 1 9 6 10 7 11 11 12
0 1 2 3 4 5 6 7 8 9 10 11 12
d l l l d l l
A AND MONEY FOOL HIS ARE PARTED
l
Efficiency? SOON

KAU e CPCS-324 3
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Closed Hashing

= Open addressing

= Linear probing

D
19
Quiz v ! f 14
Why would this keys A | FOOL AND | HIS | MONEY | ARE | SOON PARTED
scheme need m >n?
hash addresses 1 9 6 10 7 11 11 12
v
Quiz 0 1 2 3 4 b 6 7 8 9 10 11 12
When would a key actually
be deleted? (Check lazy A
deletion in textbook). A FOOL
A AND FOOL
Quiz A AND FOOL | HIS
Which inputs cause a
worst case for closed A AND | MONEY FOOL | HIS
hashing? What is the A AND | MONEY FOOL | HIS|| ARE
solution? Hint: 2.
A AND | MONEY FOOL | HIS || ARE | SOON
Quiz M PARTED | A AND | MONEY FOOL HES ARE | SOON

What is the efficiency of
dictionary operations? Why

is larger m>n preferable? What if H[10] is needed? petermine position.
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Quiz
What advantage was

gained by adding 2nd key?

Pre-structuring involves

“extra info to facilitate
faster access.” ]

Quiz

How many keys are
needed to manage m
children (example, 3)?

© 2020 Dr. Muhammad Al-Hashimi

An Indexing Scheme

> n-Node

Recall

[ Structural requirements?
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o [B-tree] Order, m

> Parental node, p
Quiz m =23 (2-3 tree), 2 keys

What would a tree
v
Ki| |K2 .
QKQ / F @ % How many children?

of order 2 look like?
Q % How many keys?
AN LOAL

K<K K>K, (<K K=K L!!' Exercise

K, <K<K, Refer to structural
requirements to answer
the question above.

m =4 (2-3-4 tree), 3 keys

%';::mthemmlmumjﬂm@& D\KE\ t Kl@ R

number of children in
a node?
K1<K<K21 \ K>K3

K< K
! K, < K < Ky
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Dictionary Ops

65

Search Hz_oﬂ%ﬂ_ﬂ

Quiz
What is the order
of the B-tree?

0 N
. . v oy
Note a main characteristic 1,5 751 17 14] [15, 16, 19] [ 20, 24| [25, 28] [ 34, 38| [40, 43, 46| [ 51, 55|[60, 68, 80
A

in this version of a B-tree.

Similar to 2-3 tree
previously, split and
promote to insert.

Insert 65

(O

Key promotions
expand indices as more
records are added.

) N
[4.7,10][ 11,14][15, 16, 19] | 20, 24] | 25,"28| | 34, 38] (40, 43, 46] | 51, 55| 60, 65]| 68, 80]
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Exercise

Compare hashing and E:> Performance gains’ Compare

balanced search trees
(particularly B-trees) in

wm eyt |dentify major (signature) efficiency gain

dictionary operations.

. @§ [ L)
e O~ o Applications

applications of hashing.

maaonge . Generating a random graph (hashing)

E:> DO the homework Assigned Homework Exercises

Third Edition
v Exercise

* Challenge question, don’t submit

Read the linked article and with homework

. . DE ise 7-1¢12,3, 4,5
write a comment in the
course discussion group. M Exercise 734 1,2 g 7501,2,3,4,5
https://docs.oracle.com/cd/E11882_01/server.112/e40540/indexiot htm#CNCPT1895 [0 Exercise 7.4 + 4
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