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MEMORY MANAGEMENT REQUIREMENTS

. . Process Control Block
= Logical organization Entry

. L point
= Physical organization Branch
= Relocation PN instructions
= Protection Reference
to data

= Sharing
= OS+HW cooperation

= Store OS itself Current top

of stack
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ADDRESS SPACE MANAGEMENT

text
main

= Qutput?
» gcc AddressSpace.c
= .Ja.out
extern char etext, edata, end;
int a = Oxaaaa, b;
int main(int argc, char * argv[]) {
int ¢ = Oxcccc;
int *d ptr = (int*) malloc(sizeof (int));
int *e ptr = (int*) alloca(sizeof (int));
b = Oxbbbb;
*d ptr = 0xdddd;
*e ptr = Oxeeee;

printf ("%p:a=%0x\n", &a, a); ..
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LINKING AND LOADING OF USER PROCESSES

» Resolving symbolic references (why?)

= Collecting the modules at different times (why?)
Static Dynamic
library library

Loader

Module 1 ~ Linker Load module

Dynamic

Module n library

stems - Memory
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MEMORY PARTITIONING TECHNIQUES

» Process loaded up front
»  Static/dynamic partitioning: whole process in whole partition

= Segmentation: process divided into segments and memory divided
iInto dynamic partitions

» Process loaded incrementally

More sophisticated

» Paging: process and memory divided in equal size pages
= Algorithms for

» Placement and or compaction to reduce fragmentation

= Swapping when the memory is getting full
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LOGICAL ADDRESSES VS PHYSICAL ADDRESSES

= Partitioning: physical address = relative address + base register
» Paging: page table per process mapping logical pages to physical

frames p 16-bit logical address > int main () {

= Sharing? 6-bit page# _ 10-bit offset printf ("pagesize=%d\n",
etpagesize ());
e o ral 010011 1001110101 getpag

return 0;
}
Process

. tabl
gcc Getpagesize.c R 1 j

= /a.out
100001 1001_1101'0_1
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ProcessLayout.c

void *tproc (void *ptr) {
printf ("tid=%p\n", pthread self());

= gcc ProcessLayout.c -Ipthread fflush (stdout);
sleep(1l);
= .Ja.out )
int main (int argc, char * argv/[]) {
int 1 ;
" goog|/9JY4OS pthread t thread;
| printf ("pid=%d, tid=%p\n",

getpid(), pthread self());
fflush (stdout) ;
for(i = 0; 1 < N; 1i++) {
void *p = sbrk (M) ;
pthread create (&thread, NULL,
&tproc, NULL);
printf ("sbrk $p\n", p);
sleep(1);

}

return 0O;

[m]
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StackLayout.c

#define N 4
int *g;

High
it
e ecee d |dadd [HIZEEE
c ccce envp
RBP
h 0101 algv
g 0101 | RA
RBP padding
argc 1
RA RBP 0
RA ?
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void bar (int e, int f) {
int g = 0x1010, h =
int *p;
for (p=&f-N;p<=g;p++) {
printf ("$p\t%0x\n", p,

0x0101;

*P) s
}
}
void foo(int ¢, int d) {
bar (Oxeeee, OxXff£ff) ;
//,'

-1}

int main (int argc, char * argvl[],

char *envpl[]) {
int a = Oxaaaa, b = Oxbbbb;
g = &atN;

foo (0Oxccee, 0xdddd) ;
| _—return 0;
}




SUMMARY

= Memory is a resource that can be partitioned
» Requires hardware support
= As many processes in the memory as possible

» Paging divides a process image in fixed side pages, segmentation in
variable sized segments. Can be combined

» Linux uses paging
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