
 

anotherabstraction

whystudymemory management
code datalocation
where's stack
wtf is maHou
wheres heap

infiniterecursive program
memoryaddressdecreasesinvalue

infinitemalloc
man address growsinvalue

these arevirtual addresses

workwvirtual addressesmustbetranslated to physicaladdress
storageappears contiguous

translation done w MMU

virtual canbepredetermined

physically doesn'thaveto becontagious
05dealswithmapping

Uniprogramming Leatine OS cangetcompted

DynamicRelocation

Base Bond multipleprocessesusing differentpartsofmemory
each processgetsitsown contiguouspartin memory notoverlapping

eachprocess hasits own virtual memoryspace



Managedby05 Dhides physical addresses

base wherevirtualmemorystartsA process
bond gets this amontofvirtualmemory

addresstranslation hardwareL
Memory ManagementUnit MMU set foreachCpu
MM has 2registers 0base band

outofbounds segfaelt

Context switching
switch between CPUexecutingprocesses

05 has base 0

MMU prepares values

provides privateprocessmemory
memory protection

MMUat2registers

bikesdisadvantageof BBDassumefixedsizeaddress space
mayneedtogrow
notdynamic
smallprocess getsbigmemory wasted internalfragmentation

holesbetweenprocesses wastendocation external fragmentation
ASHY

sharecode no



Segmentation

onlyallocate space tr heapstack code
canhavedifferent physicalspaces
allows sharing Ilikeexcel

code
stackheap

r

insteadoflbase Iboundperprocess Ibase 1bound per
segment

growstack changebaseofstack

grow heap changebounds

some conflictwlused space relocatethatspace

segmenttable
each processhasone

more complexMMU

has base boundsforeach segment
translatesvirtual to physical address

whichbase touse
insteadof offset usetopbitstoindicate specificsegmenttherestis theoffset

freaample

0 48100100w
0100
TDsegment 1 Ionlyhave3 segmentshere

access somethingbeyond segmentrange is seg fault
chance tohit anothersegment likestack hittingheap



eg ng p

OO code
ol heap
02 stack
03 unused

who decides betweenOS architecture compilers

advantages
multipleusers running same program
nomore internal fragmentation

shared memory

processes cantalktoeachother

disadvantages

variablesizedsegments externalfragmentation

each segment must beallocated contiguously

nomemoryslot forbigsegment reshuffleImigration

Paging
insteadof contiguous memoryforsegmentsjustputthem anywhere

break down segments intopages fixed sized

hellapages

breakdownMMU pagetable to innerslate tables



havemultilevelpagetables
pagetablesare in memory

storesomeof thisin cache

swap space
swapialswaport

Goalsof Memory Management
efficiency

sharing
transparency

protection

DynamicMemory Allocation
howtomanagefree spaceinmemory

malloe size getsizememoryfromheaphy
goodfordynamicallocationbetterthanstack

askingfor4bytes

whyBHave a spaceof32bytes

Memoryis word addressed

32bit 4bytes 64bit 8bytes
malloclX Xwords



malloc14 words

reallocaterecently freed boxes
reducingexternal fragmentation

howto manage freeblocks

implicitlist usinglength
explicitlist among freeblocks

ImplicitlisthaveheaderWeach blockindicating lengthofdata heady

requires extraward foreveryblock

pointer stillgoestopayload notheader

using bytesfar 16bytesofinfo

yes
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Which blockuseto fulfillmalloe

Best fit searchlist choose fullyfit fewestbytesleftover
slow
lotsof small leftoverblocks

Worstfit searchlist choose mostloosefit mostbytes leftover
Slow
leftoverblocks arelarge

First fit firstone fitting request
faster
still slow earlyparts ofmallee alreadyfitted cantraversemostofheap

Next fit like first fit butstartat lasttreed block
fasterthanfirst fit
stillskipping earlier freedblocks

bestdepends

how does itwork

splitblockinto twoblocks length payload

free flipheader flagbit to 0
falsefragmentation unless we merge 2recentlyfreed blocks

insteadof 2contiguous blocks 43 words combinefor16block
now 5 blockscanbe allocatedhere

howto coalesce w previousblock

solution Bidirectional coalescing

have a header footer blocks

howfarawayisheaderofpreviousblock



Implicit allows blocktraversal

Explicit list listofonly freeblocks

same as implicitlist first2blocks offreepoint to prove next freeblock pointers

whatabout freeing

canuse firstin lastout policy

coalescence hard


