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Deallocation Models :

"

what happens when you do Block Structure :

Explicit :(Crctt) - new (Java ) Allocated : Available :

-

programmer deletes - malloclfreecc' )
-

may result
in leaks

.

- newldeleteco.it ) ?

t.mpiifitnt.si:9#nonRunt.imstascEti:aii:mri.nresiin.in
- runtime system deletes - Heap - for

"

new
"

objects
-

- Garbage collection .

(Don't confuse with heap ' . .

{
Slower runtime data structure lheapsort <

&
y sizez

Better memory compaction
"

8 ?
. . Also stores
size

Explicit allocation#allocation :MemwYMIana9ementwM Guipdreeitnusosifpreucmtig .

block
- Heap memory is split into

htt
- - * s - o is allocated

%!:¥%Eb%%÷mues" made? Fragmentation : :g÷. elitist:iI%%"its
.

- merged when contiguous →D - Results from
.

Clinches headers ) ③
.

- stored in available block list repeated allocation How to select from available blocks ?

T.FI#-Available
+ deal location

1111 I 11 Ill bist" (Swiss - cheese effect) - First .fi#Takefirstblockfrom

all .ca#IIIauaiafble/External:Cavsedby avail
.
list that is large enough,

(in.ua ,
tree) pattern of allocldcalloc -Best fit : Find closest fit from.

Internal : Induced by mem .

avail list

manage . policies ( not user ) Surprise : First-fit is usually better
.

.

- faster tavoids small fragments
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Example : Allocb -59 THAI location : malloclb) Deal location :

n - a
-

- search avail
.
list for block - Ifprerinext contiguous blocks

11114-0^1 of size b
'
> btl are allocated - addthistoavail

-← yo
- If b' close to b : alloa - Else -

merge with either both

← v

-

entire block (unlink from to make max .
avail block

Too / avail list ) Example : + adjust
Timi - Else : split block sizes

' I return

③ as
v -

t jmemorymanagementwT.IT
Some C

'
- style pointer notation@

- - w"
-

eqpl.size-sbxremoeaa.int* (ptpsize- 1) =p.
size kite2

void # - pointer to generic g
- ptpsizellstartofnewblockl

.

word of memory .

doidxlallodintbll
.

,8jjirenbu.e.gl/nn9adYI
"

"

Letpbeoftypevoidx : best lladdtl for header

p -110
- 10 words beyond p p

- search avail list for block
* (ptlo )

- contents of this size > b g. in Use
=L

Let p point to head of block :ifcp-i.nu/l)Error-Outofmem!(qtg.size).prevInUse=1p.inUse,p.prevInUse , p -
size iflp.size-bc.TW -

SMALL)

* impi:: .TT?rit::::nY:t.iin/lgntnkpptrmauaiilist,re÷÷Y;::÷Y÷Y::÷II
word in this block

.

else
. .
. .
( continued)

.
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Buddy System : tbcoping with External Fragmentation Example : allow ?!¥aHod4 )
- Block sizes (including - Unstructured allocation can avail splitting: alter
headers) are power of 2 result in severe external fragmentation I

-
- Requests are rounded up - can we compress

? Problem of
( internal fragmentation) pointers -15€

- Block size 2
"

starts at address - By adding more structure we

that is multiple of 2K can reduce externfrag.at Fioretti"

B , - K - level of a block .
cost of internal frag . .

Structure : t g Allocation : alloclb) '

③
Level

g Memory Management - ksflglb.it?7.....sadhdetatdteF
4- IT slimmed - if avail Ck] nonempty -
zTj £8- o - - - * return entry +delete

z i7¥ Merging : %g - else : find avail to
for j > K

.

I o÷÷C÷ .

- when two adjacent blocks .

- split this block

° II are available
, we don't always Big Picture : ③

merge them - Avail list is organized by
In practice : There is a minimum allowed → Must have same size :3

" level : availlk]
block size → Must be buddies - siblings - Block header structure same

Buddy system only allows allocations in this tree structure as before except :

aligning with these blocks Def: buddy,fx ) -1×+2
" "" divide"

pyieytnvsefnot
- needed

x - z
" otherwise

.

⇐ buddyklx ) - deck)④x[Bit manipulation]


