
Adv . Data structures

B- trees
(cont)
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Delete : Opposite of insert :
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Again , delete can propagate
up, since we may need
to remove a key from
the internal node
Gf 2 merged )

Path to root has size:
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¥4:

suppose we're back in RAM -model,
t have to pay for searchesinside a block .
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Insert: A bit more complex :
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Delete :

OClog ,
n) loads

Inside each :
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well
, really ?

Think of insert :

after we split

t¥⇒ TE
things are empty !

(Remember that push -back
in a vector is worst case
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but amortized OCD
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Thin : Any sequence of mInsertRemove operations
results in 0cm) splits,
merges, or borrows .

Result : Oclogn) amortized
time per operation

Proof : Accounting version

again .

Each insert
"

pays $3
(instead on $1)

By the time a node buffer

is full , has built up
-1) x (BG) = $13 to

pay for its sphtfnnerge .



Practicalness
These are (arguably)the most
aged BST!
File systems :
Apple's HFst, MS's NTFS,
t Linux Ext 4

• Every major database
system

• Cloud computing
see l inkedgeree ( in "Open DS)
for code : Java

, Python , orCtt



One reason : these wolf better
than expected .

- B is usually big : 100's on
1000's ,

at least

- So 99% of data is in

the leaves

Result :
• Load entire tree in
RAM / local memory

• Then a single leaf
access to get data



Variants
• Bt trees

• B* trees

• Ca ,b)- trees (next time)


