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enum VirtMemPageStatus {//represent the type and status of a
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virtual page

shouldn't be accessed
read from noff binary
never modified, read from noff binary

vmpsInvalid,//invalid,
vmpsCode, //code page,
vmpsData, //data page,
#ifdef RDATA
vmpsRData, //readonly-data page,
fendif

vmpsDataUninit, //uninitialized data page,

read from noff binary

never modified,

allocate and zero out

vmpsStack, //stack page, never modified, allocate only
vmpsMixed, //mixed page, never modified, read from noff binary
vmpsSwap//data/rdata/mixed page, modified, read from swap area

}s

AR R RS A R SR A ANIRGS, S AME X0 T

M E P R g e N\ b2 e th b7
Invalid T3k R
Code (ARETES Rk Mnoff L2 P
N
Data BB, Kzixs Mnoff ST [(E#E, &
g A BN
vmpsSwap Jf:
BNAZ A
RData Rigmsds | R Mnoff L2 P
A
DataUninit RIS BEE LB, W
¥ (bss) BN
NI vmpsSwapJf
BNAZ A
Stack HERRIX, RE[es i aRIES, W
i EH
vmpsSwapFf:
B NAZ A
Mixed TN ZA S SIRMNoffX Az, W
B, Rz AR BN
Wi RVt vmpsSwapFf
AE2 SO YN CUNGE | W
Swap CUp e th 372 (e s A #SCA B |5 N A # A
& LRI A

class VirtMemPageInfo {//holds

information about one page




public:
VirtMemPageInfo () ;
int virtualPage;//virtual page #
VirtMemPageStatus status;//type & status of this page

int swapAddr;//offset in swap area of DataSwap pages, -
l=invalid

}s

const int NumVirtualPages=256;

const int NumSwapPages=64;
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class VirtMemAllocator {//abstract memory allocator
public:
virtual int Allocate() = 0;//allocate one sector, returns
virtualPage#

}s
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class VirtMemMRAllocator : public VirtMemAllocator {//allocator
according to Modified,Reference bits

public:
VirtMemMRAllocator (TranslationEntry *pageTable);
int Allocate();

void TimerCallback();//timer callback, resets all Reference
bits

private:
TranslationEntry *pageTable;
int last position;
int timer count;

TranslationEntry **physMemStatus;//valid Translation entry
sorted by physicalPage

void updatePhysMemStatus () ;
}i
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#ifdef VIRTMEM

case PageFaultException:

{
int badVAddr=(int) kernel->machine-
>ReadRegister (BadVAddrReq) ;
int virtualPage=divRoundDown (badVAddr, PageSize) ;
kernel->currentThread->space->Ensureln (virtualPage) ;
return;



break;
#endif
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void AddrSpace: :Ensureln(unsigned int virtualPage) {
DEBUG (dbgAddr, "EnsureIn "<<virtualPage)
if (this->pageTable[virtualPage] .valid) return;
int physicalPage=this->allocator->Allocate();
for (int i=0;i<NumVirtualPages;++1i)

if (this->pageTable[i].valid && this-
>pageTable[i] .physicalPage==physicalPage)

this->SwapOut (i) ;
this->SwapIn (virtualPage, physicalPage);

this->DEBUGprint () ;
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void AddrSpace: :SwapOut (unsigned int virtualPage) {
this->DEBUGprint () ;
DEBUG (dbgAddr, "SwapOut "<<virtualPage);
ASSERT (this->pageTable[virtualPage] .valid);
bool dirty=this->pageTable[virtualPage].dirty;

bool needsave=false;



switch (this->pageInfo[virtualPage].status) {
case vmpsCode:
#ifdef RDATA
case vmpsRData:
#endif
break;
case vmpsData:
case vmpsDataUninit:
case vmpsStack:
case vmpsMixed:
needsave=dirty;
break;
case vmpsSwap:
needsave=true;
break;
default:
ASSERTNOTREACHED () ;
}
if (needsave) {
this->pagelInfo[virtualPage].status=vmpsSwap;
this->updateSwapStatus () ;

for (int 1=0;i<NumSwapPages;++i) {//find a free swap
page

if (this->swapStatus[i]==NULL) {
this->pageInfo[virtualPage] .swapAddr=i;

break;



}
ASSERT (this->pageInfo[virtualPage] .swapAddr>=0) ;

DEBUG (dbgAddr, " "<<virtualPage<<" saved to
swapPage'"<<this->pageInfo[virtualPage] .swapAddr) ;

this->swapArea-
>WriteAt (VirtMemPhysStart (this,virtualPage), PageSize, this-
>pageInfo[virtualPage] .swapAddr * PageSize);

}

this->pageTable[virtualPage] .valid=FALSE;
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void AddrSpace::Swapln (unsigned int virtualPage, unsigned int
physicalPage) {

VirtMemPageInfo* p=&(this->pagelInfol[virtualPage]);
TranslationkEntry* t=&(this->pageTable[virtualPage])
ASSERT (!'t->valid) ;
t->valid=true;
t->physicalPage=physicalPage;
switch (p->status) {

case vmpsCode:

DEBUG (dbgAddr, "SwapIn
"<<virtualPage<<", "<<physicalPage<<",vmpsCode") ;

this->SwapIn noff (& (this-
>noffH.code) ,virtualPage,physicalPage);

break;



case vmpsData:

DEBUG (dbgAddr, "SwapIn
"<<virtualPage<<","<<physicalPage<<",vmpsData") ;

this->SwapIn noff (& (this-
>noffH.initData),virtualPage,physicalPage) ;

break;
#ifdef RDATA
case vmpsRData:

DEBUG (dbgAddr, "SwapIn
"<<virtualPage<<","<<physicalPage<<",vmpsRData") ;

this->SwapIn noff (& (this-
>noffH.readonlyData),virtualPage,physicalPage);

break;
#endif
case vmpsDataUninit:

DEBUG (dbgAddr, "SwapIn
"<<virtualPage<<", "<<physicalPage<<",vmpsDataUninit") ;

bzero (VirtMemPhysStart (this,virtualPage), PageSize);
break;
case vmpsStack:

DEBUG (dbgAddr, "SwapIn
"<<virtualPage<<", "<<physicalPage<<",vmpsStack") ;

break;
case vmpsMixed:

DEBUG (dbgAddr, "SwapIn
"<<virtualPage<<", "<<physicalPage<<",vmpsMixed") ;

this->SwapIn mixed (virtualPage,physicalPage) ;
break;

case vmpsSwap:



DEBRUG (dbgAddr, "SwapIn
"<<virtualPage<<", "<<physicalPage<<",vmpsSwap") ;

ASSERT (p->swapAddr>=0) ;

this->swapArea-
>ReadAt (VirtMemPhysStart (this,virtualPage), PageSize, this-
>pageInfol[virtualPage] .swapAddr * PageSize);

break;
default:

DEBUG (dbgAddr, "SwapIn
"<<virtualPage<<","<<physicalPage<<",vmpsInvalid");

ASSERTNOTREACHED () ;

}
p->swapAddr=-1;//free the swap page

t->readOnly=(p->status == vmpsCode || p->status ==
vmpsRData) ;

t->use=false;

t->dirty=false;
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void AddrSpace::SwapIn noff (Segment* segment, unsigned int
virtualPage, unsigned int physicalPage) {

//determine whether segment overlaps this page, if so then
load its contents

if (segment->size<=0) return;
int startPage=divRoundDown (segment->virtualAddr, PageSize);

int endPage=divRoundDown (segment->virtualAddr+segment->size-
1, PageSize);

if (startPage>virtualPage || endPage<virtualPage)



return;//no overlap
bool isStart=virtualPage==startPage;
bool isEnd=virtualPage==endPage;
int offsetStart=isStart? (segment->virtualAddr % PageSize) :0;

int offsetEnd=isEnd? ((segment->virtualAddr+segment->size-
1) % PageSize) :PageSize-1;

int size=offsetEnd-offsetStart+l;
ASSERT (size>0) ;

int position=segment->inFileAddr+ (virtualPage-
startPage) *PageSizet+offsetStart;

this->executable-
>ReadAt (VirtMemPhysStart (this,virtualPage),size,position);

}
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void AddrSpace::Swapln mixed(unsigned int virtualPage, unsigned
int physicalPage) {

//zero out the page in case there is uninitData
bzero (VirtMemPhysStart (this,physicalPage), PageSize);
//try load from each segment

this->SwapIn noff (& (this-
>noffH.code) ,virtualPage,physicalPage);

this->SwapIn noff (& (this-
>noffH.initData),virtualPage,physicalPage) ;

#ifdef RDATA

this->SwapIn noff (& (this-
>noffH.readonlyData),virtualPage,physicalPage);

#endif
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#include "syscall.h"

int a[1l00];

int i=1;

int main() {

for (i=0;1<100;i+=20) {

for (i=0;1<100;1i+=20) {

ali+l]=Add(a[i],35-2*1i);

Halt () ;
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tests summary:
Initializing
Initializing
Initializing
Initializing
Initializing
S vp0=>0,
$ vpl=>0,
S vp2=>0,
$ vp3=>0,
S vpd=>0,
$ vp5=>0,
S vp6=>0,

$ vp7=>0,

valid=0,
valid=0,
valid=0,
valid=0,
valid=0,
valid=0,
valid=0,

valid=0,

ok:

address space:
code segment.

data segment.

stack segment.

K.Irunlog, #tAT AR 4 HHZE R 1!

OF&R T

16, 2048

status=1,
status=1,
status=1,
status=1,
status=1,
status=2,
status=4,

status=4,

UG

uninitialized data segment.

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1

swap-1
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vp8=>0, valid=0, R=0, M=0, status=4, swap-1
vp9=>0, valid=0, R=0, M=0, status=4, swap-1
vpl0=>0, valid=0, R=0, M=0, status=5, swap-1
vpll=>0, wvalid=0, R=0, M=0, status=5, swap-1
vpl2=>0, valid=0, R=0, M=0, status=5, swap-1
vpl3=>0, wvalid=0, R=0, M=0, status=5, swap-1
vpl4=>0, valid=0, R=0, M=0, status=5, swap-1
vpl5=>0, wvalid=0, R=0, M=0, status=5, swap-1
vpl6=>0, valid=0, R=0, M=0, status=0, swap-1
vpl7=>0, wvalid=0, R=0, M=0, status=0, swap-1
vpl8=>0, valid=0, R=0, M=0, status=0, swap-1
vpl9=>0, wvalid=0, R=0, M=0, status=0, swap-1
vp20=>0, valid=0, R=0, M=0, status=0, swap-1
vp21=>0, wvalid=0, R=0, M=0, status=0, swap-1

vp22=>0, valid=0, R=0, M=0, status=0, swap-1
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vp23=>0, wvalid=0, R=0, M=0, status=0, swap-1
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Initializing stack pointer: 2032
Reading VA 0, size 4

Translate 0 , read
Invalid virtual page # 0
Received Exception 2 type: O
CPUM R AL0 YT 4, KGRI .
MRAllocator::Allocate

SwapIn 0,0, vmpsCode



SECE] TR0, A

vp0=>0, valid=1l, R
vpl=>0, valid=0, R
vp2=>0, valid=0, R
vp3=>0, valid=0, R
vp4=>0, valid=0, R
vpb5=>0, valid=0, R
vp6=>0, valid=0, R
vp7=>0, valid=0, R
vp8=>0, valid=0, R

vp9=>0, valid=0, R

vpl0=>0, wvalid=0,

$
$
$
$
$
$
$
$
$
$
$
S vpll=>0, valid=0,
$ vpl2=>0, valid=0,
$ vpl3=>0, wvalid=0,
$ vpld=>0, valid=0,
$ vpl5=>0, wvalid=0,
$ vple=>0, valid=0,
$ vpl7=>0, valid=0,
$ vpl8=>0, valid=0,
$ vpl9=>0, wvalid=0,
$ vp20=>0, valid=0,
$ vp21=>0, wvalid=0,
$ vp22=>0, valid=0,
$ vp23=>0, valid=0,

Reading VA 0, size 4

R=0,

status=1,
status=1,
status=1,
status=1,
status=1,
status=2,
status=4,
status=4,
status=4,
status=4,
status=5,
status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,

status=0,

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1

swap-1



Translate 0 , read
phys addr = 0

value read = 201326688
NG, B — A k.

Reading VA 4, size 4
Translate 4 , read
phys addr = 4
value read = 0
Reading VA 384, size 4
Translate 384 , read
Invalid virtual page # 384
Received Exception 2 type: 0

EnsurelIn 3
MRAllocator::Allocate
SwapIn 3,1, vmpsCode

$ vp0=>0, valid=1, R=1, M=0, status=1, swap-1
$ vpl=>0, valid=0, R=0, M=0, status=1, swap-1
$ vp2=>0, valid=0, R=0, M=0, status=1l, swap-1
$ vp3=>1, valid=1l, R=0, M=0, status=1, swap-1
$ vp4=>0, valid=0, R=0, M=0, status=1, swap-1
$ vp5=>0, wvalid=0, R=0, M=0, status=2, swap-1
$ vp6=>0, valid=0, R=0, M=0, status=4, swap-1
$ vp7=>0, valid=0, R=0, M=0, status=4, swap-1
$ vp8=>0, valid=0, R=0, M=0, status=4, swap-1
$ vp9=>0, valid=0, R=0, M=0, status=4, swap-1
$ vpl0=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpll=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl2=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl3=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpld=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl5=>0, valid=0, R=0, M=0, status=5, swap-1
$ vple=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl7=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl8=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl9=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp20=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp21=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp22=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp23=>0, valid=0, R=0, M=0, status=0, swap-1
Reading VA 384, size 4

Translate 384 , read
phys addr = 128

value read = 666763232
Reading VA 388, size 4

Translate 388 , read
phys addr = 132

value read = -1346437096
Writing VA 2024, size 4, value 8

Translate 2024 , write
Invalid virtual page # 2024
Received Exception 2 type: O

EnsureIn 15
MRAllocator::Allocate
SwapIn 15,2,vmpsStack



$ vp0=>0, valid=1, R=1, M=0, status=1, swap-1
$ vpl=>0, valid=0, R=0, M=0, status=1, swap-1
$ vp2=>0, valid=0, R=0, M=0, status=1, swap-1
$ vp3=>1, valid=1l, R=1, M=0, status=1, swap-1
$ vp4=>0, valid=0, R=0, M=0, status=1, swap-1
$ vp5=>0, valid=0, R=0, M=0, status=2, swap-1
$ vp6=>0, valid=0, R=0, M=0, status=4, swap-1
$ vp7=>0, valid=0, R=0, M=0, status=4, swap-1
$ vp8=>0, valid=0, R=0, M=0, status=4, swap-1
$ vp9=>0, valid=0, R=0, M=0, status=4, swap-1
$ vpl0=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpll=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl2=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl3=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpld=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl5=>2, wvalid=1l, R=0, M=0, status=5, swap-1
$ vpl6e=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl7=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl8=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl9=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp20=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp21=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp22=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp23=>0, valid=0, R=0, M=0, status=0, swap-1

Reading VA 388, size 4
Translate 388 , read
phys addr = 132
value read = -1346437096
Writing VA 2024, size 4, value 8
Translate 2024 , write
phys addr = 360
Reading VA 392, size 4
Translate 392 , read
phys addr = 136
value read = -1347354604
Writing VA 2020, size 4, value 0
Translate 2020 , write
phys addr = 356
Reading VA 396, size 4
Translate 396 , read
phys addr = 140
value read = 201326684
Reading VA 400, size 4
Translate 400 , read
phys addr = 144
value read = -1347420144
Writing VA 2016, size 4, value O
Translate 2016 , write
phys addr = 352
Reading VA 368, size 4
Translate 368 , read
Invalid virtual page # 368
Received Exception 2 type: 0

Ensureln 2
MRAllocator::Allocate
SwapIn 2,3, vmpsCode



$ vp0=>0, valid=1, R=1, M=0, status=1, swap-1
$ vpl=>0, valid=0, R=0, M=0, status=1, swap-1
$ vp2=>3, valid=1, R=0, M=0, status=1, swap-1
$ vp3=>1, valid=1, R=1, M=0, status=1, swap-1
$ vp4=>0, valid=0, R=0, M=0, status=1, swap-1
$ vp5=>0, valid=0, R=0, M=0, status=2, swap-1
$ vp6=>0, valid=0, R=0, M=0, status=4, swap-1
$ vp7=>0, valid=0, R=0, M=0, status=4, swap-1
$ vp8=>0, valid=0, R=0, M=0, status=4, swap-1
$ vp9=>0, valid=0, R=0, M=0, status=4, swap-1
$ vpl0=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpll=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl2=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl3=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpld=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl5=>2, wvalid=1l, R=1, M=1, status=5, swap-1
$ vpl6e=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl7=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl8=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl9=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp20=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp21=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp22=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp23=>0, valid=0, R=0, M=0, status=0, swap-1

Reading VA 368, size 4

Translate 368 , read
phys addr = 496

value read = 65011720
Reading VA 372, size 4

Translate 372 , read
phys addr = 500

value read = 0
Reading VA 404, size 4

Translate 404 , read
phys addr = 148

value read = 1006895104
Reading VA 408, size 4

Translate 408 , read
phys addr = 152

value read = 612631296
Reading VA 412, size 4

Translate 412 , read
phys addr = 156

value read = 1006698496
Reading VA 416, size 4

Translate 416 , read
phys addr = 160

value read = -1407188352
Writing VA 640, size 4, value O

Translate 640 , write
Invalid virtual page # 640
Received Exception 2 type: O

EnsureIn 5

MRAllocator::Allocate

SwapIn 5,4, vmpsData

$ vp0=>0, valid=1, R=1, M=0, status=1, swap-1



vpl=>0, wvalid=0,
vp2=>3, valid=1l,
vp3=>1, valid=l,
vp4=>0, valid=o0,
vp5=>4, wvalid=1,
vp6=>0, valid=0,
vp7=>0, wvalid=0,
vp8=>0, wvalid=0,
vp9=>0, valid=0,

status=1, swap-1
status=1, swap-1
status=1, swap-1
status=1, swap-1
status=2, swap-1
status=4, swap-1
status=4, swap-1
status=4, swap-1
status=4, swap-1
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$ = 14 = 14
$ vpl0=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpll=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl2=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl3=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpld=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl5=>2, wvalid=1l, R=1, M=1, status=5, swap-1
$ vple=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl7=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl8=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl9=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp20=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp21=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp22=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp23=>0, valid=0, R=0, M=0, status=0, swap-1
Reading VA 416, size 4

Translate 416 , read
phys addr = 160

value read = -1407188352
Writing VA 640, size 4, value O

Translate 640 , write

phys addr = 512
Reading VA 420, size 4
Translate 420 , read
phys addr = 164
value read = 1006829568
Reading VA 424, size 4
Translate 424 , read
phys addr = 168
value read = -1939668352
Reading VA 640, size 4
Translate 640 , read
phys addr = 512
value read = 0
Reading VA 428, size 4
Translate 428 , read
phys addr = 172

value read = 0
Reading VA 432, size 4
Translate 432 , read

phys addr = 176
value read = 200832
Reading VA 436, size 4
Translate 436 , read
phys addr = 180
value read = 4460577
Reading VA 440, size 4
Translate 440 , read
phys addr = 184



value read = -1404895232
Writing VA 768, size 4, value O

Translate 768 , write
Invalid virtual page # 768
Received Exception 2 type: 768

Ensureln 6
MRAllocator::Allocate

SwapIn 6,5,vmpsDataUninit

$ vp0=>0, valid=1l, R=1, M=0, status=1, swap-1

$ vpl=>0, valid=0, R=0, M=0, status=1, swap-1

$ vp2=>3, wvalid=1l, R=1, M=0, status=1, swap-1

$ vp3=>1, valid=1l, R=1, M=0, status=1, swap-1

$ vp4=>0, valid=0, R=0, M=0, status=1, swap-1

$ vp5=>4, wvalid=1, R=1, M=1, status=2, swap-1

$ vp6=>5, valid=1, R=0, M=0, status=4, swap-1

$ vp7=>0, valid=0, R=0, M=0, status=4, swap-1

$ vp8=>0, valid=0, R=0, M=0, status=4, swap-1

$ vp9=>0, valid=0, R=0, M=0, status=4, swap-1

$ vpl0=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpll=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl2=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl3=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpld=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl5=>2, valid=1l, R=1, M=1, status=5, swap-1
$ vpl6e=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl7=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl8=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl9=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp20=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp21=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp22=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp23=>0, valid=0, R=0, M=0, status=0, swap-1

Reading VA 440, size 4
Translate 440 , read
phys addr = 184
value read = -1404895232
Writing VA 768, size 4, value O
Translate 768 , write
phys addr = 640
Reading VA 444, size 4
Translate 444 , read
phys addr = 188
value read = 610467860
Reading VA 448, size 4
Translate 448 , read
phys addr = 192
value read = 1006698496
Reading VA 452, size 4
Translate 452 , read
phys addr = 196
value read = -1406991744
Writing VA 640, size 4, value 20
Translate 640 , write
phys addr = 512
Reading VA 456, size 4
Translate 456 , read



phys addr = 200

value read = 677576804
Reading VA 460, size 4

Translate 460 , read
phys addr = 204

value read = 341901301
Reading VA 464, size 4

Translate 464 , read
phys addr = 208

value read = 605093923
Reading VA 420, size 4

Translate 420 , read
phys addr = 164

value read = 1006829568
Reading VA 424, size 4

Translate 424 , read
phys addr = 168

value read = -1939668352
Reading VA 640, size 4

Translate 640 , read
phys addr = 512

value read = 20
Reading VA 428, size 4

Translate 428 , read
phys addr = 172

value read = 0
Reading VA 432, size 4

Translate 432 , read
phys addr = 176

value read = 200832
Reading VA 436, size 4

Translate 436 , read
phys addr = 180

value read = 4460577
Reading VA 440, size 4

Translate 440 , read
phys addr = 184

value read = -1404895232
Writing VA 848, size 4, value 20

Translate 848 , write
phys addr = 720
Reading VA 444, size 4

Translate 444 , read
phys addr = 188

value read = 610467860
Reading VA 448, size 4

Translate 448 , read
phys addr = 192

value read = 1006698496
Reading VA 452, size 4

Translate 452 , read
phys addr = 196

value read = -1406991744
Writing VA 640, size 4, value 40

Translate 640 , write
phys addr = 512
Reading VA 456, size 4



Translate 456 , read
phys addr = 200

value read = 677576804
Reading VA 460, size 4

Translate 460 , read
phys addr = 204

value read = 341901301
Reading VA 464, size 4

Translate 464 , read
phys addr = 208

value read = 605093923
Reading VA 420, size 4

Translate 420 , read
phys addr = 164

value read = 1006829568
Reading VA 424, size 4

Translate 424 , read
phys addr = 168

value read = -1939668352
Reading VA 640, size 4

Translate 640 , read
phys addr = 512

value read = 40
Reading VA 428, size 4

Translate 428 , read
phys addr = 172

value read = 0
Reading VA 432, size 4

Translate 432 , read
phys addr = 176

value read = 200832
Reading VA 436, size 4

Translate 436 , read
phys addr = 180

value read = 4460577
Reading VA 440, size 4

Translate 440 , read
phys addr = 184

value read = -1404895232

Writing VA 928, size 4, value 40

Translate 928 , write
Invalid virtual page # 928

Received Exception 2 type: 928

EnsurelIn 7
MRAllocator::Allocate

SwapIn 7,6,vmpsDataUninit

$ vp0=>0, valid=1l, R=1, M=0,
$ vpl=>0, valid=0, R=0, M=0,
$ vp2=>3, valid=1l, R=1, M=0,
$ vp3=>1, valid=1l, R=1, M=0,
$ vp4=>0, valid=0, R=0, M=0,
$ vp5=>4, valid=1, R=1, M=1,
$ vp6=>5, valid=1, R=1, M=1,
$ vp7=>6, valid=1l, R=0, M=0,
$ vp8=>0, valid=0, R=0, M=0,
$ vp9=>0, valid=0, R=0, M=0,

status=1,
status=1,
status=1,
status=1,
status=1,
status=2,
status=4,
status=4,
status=4,
status=4,

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1



$ vpl0=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpll=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl2=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl3=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpld=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl5=>2, wvalid=1l, R=1, M=1, status=5, swap-1
$ vple=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl7=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl8=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl9=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp20=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp21=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp22=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp23=>0, valid=0, R=0, M=0, status=0, swap-1

Reading VA 440, size 4

Translate 440 , read
phys addr = 184

value read = -1404895232
Writing VA 928, size 4, value 40

Translate 928 , write
phys addr = 800
Reading VA 444, size 4

Translate 444 , read
phys addr = 188

value read = 610467860
Reading VA 448, size 4

Translate 448 , read
phys addr = 192

value read = 1006698496
Reading VA 452, size 4

Translate 452 , read
phys addr = 196

value read = -1406991744
Writing VA 640, size 4, value 60

Translate 640 , write
phys addr = 512
Reading VA 456, size 4

Translate 456 , read
phys addr = 200

value read = 677576804
Reading VA 460, size 4

Translate 460 , read
phys addr = 204

value read = 341901301
Reading VA 464, size 4

Translate 464 , read
phys addr = 208

value read = 605093923
Reading VA 420, size 4

Translate 420 , read
phys addr = 164

value read = 1006829568
Reading VA 424, size 4

Translate 424 , read
phys addr = 168

value read = -1939668352
Reading VA 640, size 4



Translate 640 , read
phys addr = 512

value read = 60
Reading VA 428, size 4

Translate 428 , read
phys addr = 172

value read = 0
Reading VA 432, size 4

Translate 432 , read
phys addr = 176

value read = 200832
Reading VA 436, size 4

Translate 436 , read
phys addr = 180

value read = 4460577
Reading VA 440, size 4

Translate 440 , read
phys addr = 184

value read = -1404895232
Writing VA 1008, size 4, value 60

Translate 1008 , write
phys addr = 880
Reading VA 444, size 4

Translate 444 , read
phys addr = 188

value read = 610467860
Reading VA 448, size 4

Translate 448 , read
phys addr = 192

value read = 1006698496
Reading VA 452, size 4

Translate 452 , read
phys addr = 196

value read = -1406991744
Writing VA 640, size 4, value 80

Translate 640 , write
phys addr = 512
Reading VA 456, size 4

Translate 456 , read
phys addr = 200

value read = 677576804
Reading VA 460, size 4

Translate 460 , read
phys addr = 204

value read = 341901301
Reading VA 464, size 4

Translate 464 , read
phys addr = 208

value read = 605093923
Reading VA 420, size 4

Translate 420 , read
phys addr = 164

value read = 1006829568
Reading VA 424, size 4

Translate 424 , read
phys addr = 168

value read = -1939668352



Reading VA 640, size 4

Translate 640 , read
phys addr = 512

value read = 80
Reading VA 428, size 4

Translate 428 , read
phys addr = 172

value read = 0
Reading VA 432, size 4

Translate 432 , read

phys addr = 176
value read = 200832
Reading VA 436, size 4
Translate 436 , read
phys addr = 180
value read = 4460577
Reading VA 440, size 4
Translate 440 , read
phys addr = 184
value read = -1404895232
Writing VA 1088, size 4, value 80
Translate 1088 , write
Invalid virtual page # 1088

Received Exception 2 type: 1088

EnsurelIn 8

MRAllocator::Allocate

S vp0=>0, wvalid=1l, R=1, M=0, status=1, swap-1
$ vpl=>0, valid=0, R=0, M=0, status=1, swap-1
S vp2=>3, valid=1l, R=1, M=0, status=1l, swap-1
$ vp3=>1, wvalid=1, R=1, M=0, status=1, swap-1
S vpd4=>0, valid=0, R=0, M=0, status=1, swap-1
$ vpb=>4, wvalid=1, R=1, M=1, status=2, swap-1
$ vp6=>5, valid=1, R=1, M=1, status=4, swap-1
$ vp7=>6, valid=1, R=1, M=1, status=4, swap-1
$ vp8=>0, valid=0, R=0, M=0, status=4, swap-1

S vp9=>0, valid=0, R=0, M=0, status=4, swap-1



S vpl0=>0, valid=0,
S vpll=>0, valid=o0,
S vpl2=>0, valid=0,
S vpl3=>0, valid=o0,
S vpld=>0, valid=0,
S vplb=>2, valid=1l,
S vplo=>0, valid=0,
S vpl7=>0, valid=0,
$ vpl8=>0, valid=0,
S vpl9=>0, wvalid=o0,
S vp20=>0, valid=0,
S vp21=>0, valid=o0,
S vp22=>0, valid=0,

S vp23=>0, valid=o0,

M=0,

status=5,
status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,

status=0,

BUEET A TR 17, Rk — i

SwapOut 0

SwapIn 8,0, vmpsDataUninit

vp0=>0, wvalid=0,
vpl=>0, valid=0,
vp2=>3, valid=1,

vp3=>1, valid=1,

$

$

$

$

$ vp4=>0, valid=0,
S vp5=>4, wvalid=1,
$ vpo=>5, wvalid=1,
S vp7=>6, valid=1,
$

vp8=>0, valid=1l,

status=1,
status=1,
status=1,
status=1,
status=1,
status=2,
status=4,
status=4,

status=4,

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1

swap-1

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1

swap-1



vp9=>0, valid=0, R=0, M=0, status=4, swap-1
vpl0=>0, wvalid=0, R=0, M=0, status=5, swap-1
vpll=>0, valid=0, R=0, M=0, status=5, swap-1
vpl2=>0, wvalid=0, R=0, M=0, status=5, swap-1
vpl3=>0, valid=0, R=0, M=0, status=5, swap-1
vpl4=>0, wvalid=0, R=0, M=0, status=5, swap-1

vpl5=>2, wvalid=1, R=1, M=1, status=5, swap-1

$
$
$
$
$
$
$
S vple=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl7=>0, valid=0, R=0, M=0, status=0, swap-1
S vpl8=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl9=>0, valid=0, R=0, M=0, status=0, swap-1
S vp20=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp21=>0, valid=0, R=0, M=0, status=0, swap-1
S vp22=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp23=>0, valid=0, R=0, M=0, status=0, swap-1
Reading VA 440, size 4

Translate 440 , read
phys addr = 184

value read = -1404895232
Writing VA 1088, size 4, wvalue 80

Translate 1088 , write
phys addr = 64

Reading VA 444, size 4
Translate 444 , read
phys addr = 188
value read = 610467860
Reading VA 448, size 4
Translate 448 , read
phys addr = 192
value read = 1006698496



Reading VA 452, size 4

Translate 452 , read
phys addr = 196

value read = -1406991744
Writing VA 640, size 4, value 100

Translate 640 , write
phys addr = 512
Reading VA 456, size 4

Translate 456 , read
phys addr = 200

value read = 677576804
Reading VA 460, size 4

Translate 460 , read
phys addr = 204

value read = 341901301
Reading VA 464, size 4

Translate 464 , read
phys addr = 208

value read = 605093923
Reading VA 468, size 4

Translate 468 , read
phys addr = 212

value read = 1006698496
Reading VA 472, size 4

Translate 472 , read
phys addr = 216

value read = -1407188352
Writing VA 640, size 4, value O

Translate 640 , write
phys addr = 512
Reading VA 476, size 4

Translate 476 , read
phys addr = 220

value read = 1007681536
Reading VA 480, size 4

Translate 480 , read
phys addr = 224

value read = 638583552
Reading VA 484, size 4

Translate 484 , read
phys addr = 228

value read = 1006960640
Reading VA 488, size 4

Translate 488 , read
phys addr = 232

value read = -1935342976
Reading VA 640, size 4

Translate 640 , read
phys addr = 512

value read = 0
Reading VA 492, size 4

Translate 492 , read
phys addr = 236

value read = 0
Reading VA 496, size 4

Translate 496 , read
phys addr = 240



value

Reading VA 500,

read

Translate 500 ,

phys addr
value

244
read

331904
size 4

read

5247009

VirtMemMRAllocator::TimerCallback O

Reading VA 504,

Translate 504 ,

phys addr
value

Reading VA 508,

Translate 508 ,

phys addr
value

Reading VA 768,

Translate 768 ,

phys addr
value

Reading VA 512,

size 4

read
= 248
read = 337984
size 4
read
= 252
read = -1941700608
size 4
read
= 640
read = 0
size 4
read

Translate 512 ,
Invalid virtual page # 512

Received Exception 2 type:

Ensureln 4

MRAllocator::Allocate

vp0=>0,
vpl=>0,
vp2=>3,
vp3=>1,
vp4=>0,
vpb=>4,
vp6=>5,
vp7=>6,
vp8=>0,
vp9=>0,
vpl0=>0,
vpll=>0,
vpl2=>0,
vpl3=>0,
vpl4d=>0,
vplb=>2,
vpl6=>0,
vpl7=>0,
vpl8=>0,
vpl9=>0,
vp20=>0,
vp21=>0,
vp22=>0,
vp23=>0,
SwapOut 3

vr U U Ur Ur 0 O U Uy Uy Oy O Oy Uy Oy O O Oy Oy Oy O O Oy A

SwapIn 4,1, vmpsCode

$ vp0=>0,
vpl=>0,
vp2=>3,
vp3=>1,
vp4=>1,
vp5=>4,

U U U Uy U

valid=o0,
valid=o0,
valid=1,
valid=1,
valid=o0,
valid=1,
valid=1,
valid=1,
valid=1,
valid=0,
valid=0,
valid=0,
valid=o0,
valid=o0,
valid=0,
valid=1,
valid=0,
valid=o0,
valid=o0,
valid=0,
valid=o0,
valid=o0,
valid=0,
valid=0,

valid=o0,
valid=0,
valid=1,
valid=o0,
valid=1,
valid=1,
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status=1,
status=1,
status=1,
status=1,
status=1,
status=2,
status=4,
status=4,
status=4,
status=4,
status=5,
status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,

status=1,
status=1,
status=1,
status=1,
status=1,
status=2,

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1



$ vpo6=>5, valid=1, R=1, M
$ vp7=>6, wvalid=1l, R=1, M
$ vp8=>0, valid=1l, R=1, M
$ vp9=>0, valid=0, R=0, M
$ vpl0=>0, valid=0, R=0,
$ vpll=>0, valid=0, R=0,
$ vpl2=>0, valid=0, R=0,
$ vpl3=>0, valid=0, R=0,
$ vpld=>0, valid=0, R=0,
$ vpl5=>2, wvalid=1, R=1,
$ vple=>0, valid=0, R=0,
$ vpl7=>0, valid=0, R=0,
$ vpl8=>0, valid=0, R=0,
$ vpl9=>0, valid=0, R=0,
$ vp20=>0, valid=0, R=0,
$ vp21=>0, valid=0, R=0,
$ vp22=>0, valid=0, R=0,
$ vp23=>0, valid=0, R=0,
Reading VA 512, size 4
Translate 512 , read

phys addr = 128

value read = 201326600

Reading VA 516, size 4
Translate 516 , read
phys addr = 132
value read = 35989539
Reading VA 32, size 4
Translate 32 , read
Invalid virtual page # 32

Received Exception 2 type:

EnsurelIn O
MRAllocator::Allocate
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$ vp0=>0, valid=0, R=1, M
$ vpl=>0, valid=0, R=0, M
$ vp2=>3, valid=1l, R=1, M
$ vp3=>1, valid=0, R=1, M
$ vp4=>1, valid=1, R=1, M
$ vp5=>4, valid=1, R=1, M
$ vp6=>5, valid=1l, R=1, M
$ vp7=>6, valid=1l, R=1, M
$ vp8=>0, valid=1l, R=1, M
$ vp9=>0, valid=0, R=0, M
$ vpl0=>0, valid=0, R=0,
$ vpll=>0, valid=0, R=0,
$ vpl2=>0, valid=0, R=0,
$ vpl3=>0, valid=0, R=0,
$ vpld=>0, valid=0, R=0,
$ vpl5=>2, valid=1, R=1,
$ vple=>0, valid=0, R=0,
$ vpl7=>0, valid=0, R=0,
$ vpl8=>0, valid=0, R=0,
$ vpl9=>0, valid=0, R=0,
$ vp20=>0, valid=0, R=0,
$ vp21=>0, valid=0, R=0,
$ vp22=>0, valid=0, R=0,
$ vp23=>0, valid=0, R=0,

status=4,
status=4,
status=4,
status=4,

status=5,
status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,

status=1,
status=1,
status=1,
status=1,
status=1,
status=2,
status=4,
status=4,
status=4,
status=4,

status=5,
status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1



SwapOut 4
SwapIn 0,1, vmpsCode

$ vp0=>1, valid=1l, R=0, M=0,

$ vpl=>0, valid=0, R=0, M=0,

$ vp2=>3, wvalid=1l, R=1, M=0,

$ vp3=>1, valid=0, R=1, M=0,

$ vp4=>1, valid=0, R=1, M=0,

$ vp5=>4, valid=1l, R=1, M=1,

$ vp6=>5, valid=1l, R=1, M=1,

$ vp7=>6, valid=1l, R=1, M=1,

$ vp8=>0, valid=1l, R=1, M=1,

$ vp9=>0, valid=0, R=0, M=0,

$ vpl0=>0, valid=0, R=0, M=0,
$ vpll=>0, valid=0, R=0, M=0,
$ vpl2=>0, valid=0, R=0, M=0,
$ vpl3=>0, valid=0, R=0, M=0,
$ vpld=>0, valid=0, R=0, M=0,
$ vpl5=>2, valid=1, R=1, M=1,
$ vple=>0, valid=0, R=0, M=0,
$ vpl7=>0, valid=0, R=0, M=0,
$ vpl8=>0, valid=0, R=0, M=0,
$ vpl9=>0, valid=0, R=0, M=0,
$ vp20=>0, valid=0, R=0, M=0,
$ vp21=>0, valid=0, R=0, M=0,
$ vp22=>0, valid=0, R=0, M=0,
$ vp23=>0, valid=0, R=0, M=0,
Reading VA 32, size 4

Translate 32 , read
phys addr = 160
value read = 604110890
Reading VA 36, size 4
Translate 36 , read
phys addr = 164
value read = 12
Received Exception 1 type: 42

Add 0 + 35
Add returning with 35

Reading VA 40, size 4
Translate 40 , read
phys addr = 168
value read = 65011720
Reading VA 44, size 4
Translate 44 , read
phys addr = 172
value read = 0
Reading VA 520, size 4
Translate 520 , read
Invalid virtual page # 520
Received Exception 2 type: 35

Ensureln 4
MRAllocator::Allocate

$ vp0=>1, valid=1l, R=1,
$ vpl=>0, valid=0, R=0,

status=1,
status=1,
status=1,
status=1,
status=1,
status=2,
status=4,
status=4,
status=4,
status=4,
status=5,
status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,

status=1,
status=1,

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1

swap-1
swap-1



$ vp2=>3, wvalid=1l, R=1, M=0,
$ vp3=>1, valid=0, R=1, M=0,
$ vp4=>1, valid=0, R=1, M=0,
$ vp5=>4, valid=1, R=1, M=1,
$ vp6=>5, valid=1l, R=1, M=1,
$ vp7=>6, valid=1l, R=1, M=1,
$ vp8=>0, valid=1l, R=1, M=1,
$ vp9=>0, valid=0, R=0, M=0,
$ vpl0=>0, valid=0, R=0, M=0
$ vpll=>0, valid=0, R=0, M=0
$ vpl2=>0, valid=0, R=0, M=0
$ vpl3=>0, valid=0, R=0, M=0
$ vpld=>0, valid=0, R=0, M=0
$ vpl5=>2, valid=1l, R=1, M=1
$ vpl6e=>0, valid=0, R=0, M=0
$ vpl7=>0, valid=0, R=0, M=0
$ vpl8=>0, valid=0, R=0, M=0
$ vpl9=>0, valid=0, R=0, M=0
$ vp20=>0, valid=0, R=0, M=0
$ vp21=>0, valid=0, R=0, M=0
$ vp22=>0, valid=0, R=0, M=0
$ vp23=>0, valid=0, R=0, M=0
SwapOut O

SwapIn 4,1, vmpsCode

$ vp0=>1, valid=0, R=1, M=0,
$ vpl=>0, valid=0, R=0, M=0,
$ vp2=>3, valid=1l, R=1, M=0,
$ vp3=>1, valid=0, R=1, M=0,
$ vp4=>1, valid=1, R=0, M=0,
$ vp5=>4, valid=1l, R=1, M=1,
$ vp6=>5, valid=1l, R=1, M=1,
$ vp7=>6, valid=1l, R=1, M=1,
$ vp8=>0, valid=1l, R=1, M=1,
$ vp9=>0, valid=0, R=0, M=0,
$ vpl0=>0, valid=0, R=0, M=0
$ vpll=>0, valid=0, R=0, M=0
$ vpl2=>0, valid=0, R=0, M=0
$ vpl3=>0, valid=0, R=0, M=0
$ vpld=>0, valid=0, R=0, M=0
$ vpl5=>2, valid=1l, R=1, M=1
$ vple=>0, valid=0, R=0, M=0
$ vpl7=>0, valid=0, R=0, M=0
$ vpl8=>0, valid=0, R=0, M=0
$ vpl9=>0, valid=0, R=0, M=0
$ vp20=>0, valid=0, R=0, M=0
$ vp21=>0, valid=0, R=0, M=0
$ vp22=>0, valid=0, R=0, M=0
$ vp23=>0, valid=0, R=0, M=0

Reading VA 520, size 4
Translate 520 , read
phys addr = 136
value read = 1006895104
Reading VA 524, size 4
Translate 524 , read
phys addr = 140
value read =
Reading VA 640,

-1937505664
size 4

status=1,
status=1,
status=1,
status=2,
status=4,
status=4,
status=4,
status=4,
status=5,
status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,

status=1,
status=1,
status=1,
status=1,
status=1,
status=2,
status=4,
status=4,
status=4,
status=4,
status=5,
status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1



Translate 640 , read
phys addr = 512

value read = 0
Reading VA 528, size 4

Translate 528 , read
phys addr = 144

value read = 0
Reading VA 532, size 4

Translate 532 , read
phys addr = 148

value read = 612564993
Reading VA 536, size 4

Translate 536 , read
phys addr = 152

value read = 202880
Reading VA 540, size 4

Translate 540 , read
phys addr = 156

value read = 7346209
Reading VA 544, size 4

Translate 544 , read
phys addr = 160

value read = 612630548
Reading VA 548, size 4

Translate 548 , read
phys addr = 164

value read = -1402863616
Writing VA 772, size 4, value 35

Translate 772 , write
phys addr = 644
Reading VA 552, size 4

Translate 552 , read
phys addr = 168

value read = 1006698496
Reading VA 556, size 4

Translate 556 , read
phys addr = 172

value read = -1406926208
Writing VA 640, size 4, value 20

Translate 640 , write
phys addr = 512
Reading VA 560, size 4

Translate 560 , read
phys addr = 176

value read = 679739492
Reading VA 564, size 4

Translate 564 , read
phys addr = 180

value read = 343998443
Reading VA 568, size 4

Translate 568 , read
phys addr = 184

value read = 0
Reading VA 484, size 4

Translate 484 , read
Invalid virtual page # 484
Received Exception 2 type: 35



EnsurelIn 3

MRAllocator::Allocate

$ vp0=>1, valid=0, R=1, M=0,

$ vpl=>0, valid=0, R=0, M=0,

$ vp2=>3, wvalid=1l, R=1, M=0,

$ vp3=>1, valid=0, R=1, M=0,

$ vp4=>1, valid=1l, R=1, M=0,

$ vp5=>4, valid=1l, R=1, M=1,

$ vp6=>5, valid=1l, R=1, M=1,

$ vp7=>6, valid=1l, R=1, M=1,

$ vp8=>0, valid=1l, R=1, M=1,

$ vp9=>0, valid=0, R=0, M=0,

$ vpl0=>0, valid=0, R=0, M=0,
$ vpll=>0, valid=0, R=0, M=0,
$ vpl2=>0, valid=0, R=0, M=0,
$ vpl3=>0, valid=0, R=0, M=0,
$ vpld=>0, valid=0, R=0, M=0,
$ vpl5=>2, valid=1, R=1, M=1,
$ vple=>0, valid=0, R=0, M=0,
$ vpl7=>0, valid=0, R=0, M=0,
$ vpl8=>0, valid=0, R=0, M=0,
$ vpl9=>0, valid=0, R=0, M=0,
$ vp20=>0, valid=0, R=0, M=0,
$ vp21=>0, valid=0, R=0, M=0,
$ vp22=>0, valid=0, R=0, M=0,
$ vp23=>0, valid=0, R=0, M=0,
SwapOut 4

SwapIn 3,1, vmpsCode

$ vp0=>1, valid=0, R=1, M=0,

$ vpl=>0, valid=0, R=0, M=0,

$ vp2=>3, valid=1l, R=1, M=0,

$ vp3=>1, valid=1l, R=0, M=0,

$ vp4=>1, valid=0, R=1, M=0,

$ vp5=>4, valid=1l, R=1, M=1,

$ vp6=>5, valid=1l, R=1, M=1,

$ vp7=>6, valid=1l, R=1, M=1,

$ vp8=>0, valid=1l, R=1, M=1,

$ vp9=>0, valid=0, R=0, M=0,

$ vpl0=>0, valid=0, R=0, M=0,
$ vpll=>0, valid=0, R=0, M=0,
$ vpl2=>0, valid=0, R=0, M=0,
$ vpl3=>0, valid=0, R=0, M=0,
$ vpld=>0, valid=0, R=0, M=0,
$ vpl5=>2, valid=1l, R=1, M=1,
$ vple=>0, valid=0, R=0, M=0,
$ vpl7=>0, valid=0, R=0, M=0,
$ vpl8=>0, valid=0, R=0, M=0,
$ vpl9=>0, valid=0, R=0, M=0,
$ vp20=>0, valid=0, R=0, M=0,
$ vp21=>0, valid=0, R=0, M=0,
$ vp22=>0, valid=0, R=0, M=0,
$ vp23=>0, valid=0, R=0, M=0,

Reading VA 484, size 4
Translate 484 , read
phys addr = 228
value read = 1006960640

status=1,
status=1,
status=1,
status=1,
status=1,
status=2,
status=4,
status=4,
status=4,
status=4,
status=5,
status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,

status=1,
status=1,
status=1,
status=1,
status=1,
status=2,
status=4,
status=4,
status=4,
status=4,
status=5,
status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1



Reading VA 488, size 4

Translate 488 , read
phys addr = 232

value read = -1935342976
Reading VA 640, size 4

Translate 640 , read
phys addr = 512

value read = 20
Reading VA 492, size 4

Translate 492 , read
phys addr = 236

value read = 0
Reading VA 496, size 4

Translate 496 , read
phys addr = 240

value read = 331904
Reading VA 500, size 4

Translate 500 , read
phys addr = 244

value read = 5247009
Reading VA 504, size 4

Translate 504 , read
phys addr = 248

value read = 337984
Reading VA 508, size 4

Translate 508 , read
phys addr = 252

value read = -1941700608
Reading VA 848, size 4

Translate 848 , read
phys addr = 720

value read = 20
Reading VA 512, size 4

Translate 512 , read
Invalid virtual page # 512

Received Exception 2 type: 848

Ensureln 4
MRAllocator::Allocate

$ vp0=>1, valid=0, R=1, M=0,
$ vpl=>0, valid=0, R=0, M=0,
$ vp2=>3, valid=1l, R=1, M=0,
$ vp3=>1, valid=1l, R=1, M=0,
$ vp4=>1, valid=0, R=1, M=0,
$ vp5=>4, valid=1l, R=1, M=1,
$ vp6=>5, valid=1l, R=1, M=1,
$ vp7=>6, valid=1l, R=1, M=1,
$ vp8=>0, valid=1l, R=1, M=1,
$ vp9=>0, valid=0, R=0, M=0,
$ vpl0=>0, valid=0, R=0, M=0
$ vpll=>0, valid=0, R=0, M=0
$ vpl2=>0, valid=0, R=0, M=0
$ vpl3=>0, valid=0, R=0, M=0
$ vpld=>0, valid=0, R=0, M=0
$ vpl5=>2, valid=1l, R=1, M=1
$ vple=>0, valid=0, R=0, M=0
$ vpl7=>0, valid=0, R=0, M=0

~

~

~

~

~

~

~

~

status=1,
status=1,
status=1,
status=1,
status=1,
status=2,
status=4,
status=4,
status=4,
status=4,
status=5,
status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1



$ vpl8=>0, valid=0, R=0, M=0, status=0,
$ vpl9=>0, valid=0, R=0, M=0, status=0,
$ vp20=>0, valid=0, R=0, M=0, status=0,
$ vp21=>0, valid=0, R=0, M=0, status=0,
$ vp22=>0, valid=0, R=0, M=0, status=0,
$ vp23=>0, valid=0, R=0, M=0, status=0,
SwapOut 3
SwapIn 4,1, vmpsCode
$ vp0=>1, wvalid=0, R=1, M=0, status=1,
$ vpl=>0, valid=0, R=0, M=0, status=1,
$ vp2=>3, wvalid=1, R=1, M=0, status=1,
$ vp3=>1, valid=0, R=1, M=0, status=1,
$ vp4=>1, valid=1l, R=0, M=0, status=1,
$ vp5=>4, valid=1, R=1, M=1, status=2,
$ vp6=>5, valid=1, R=1, M=1, status=4,
$ vp7=>6, valid=1, R=1, M=1, status=4,
$ vp8=>0, valid=1, R=1, M=1, status=4,
$ vp9=>0, valid=0, R=0, M=0, status=4,
$ vpl0=>0, valid=0, R=0, M=0, status=5,
$ vpll=>0, valid=0, R=0, M=0, status=5,
$ vpl2=>0, valid=0, R=0, M=0, status=5,
$ vpl3=>0, valid=0, R=0, M=0, status=5,
$ vpl4d=>0, valid=0, R=0, M=0, status=5,
$ vpl5=>2, wvalid=1, R=1, M=1, status=5,
$ vpl6e=>0, valid=0, R=0, M=0, status=0,
$ vpl7=>0, valid=0, R=0, M=0, status=0,
$ vpl8=>0, valid=0, R=0, M=0, status=0,
$ vpl9=>0, valid=0, R=0, M=0, status=0,
$ vp20=>0, valid=0, R=0, M=0, status=0,
$ vp21=>0, valid=0, R=0, M=0, status=0,
$ vp22=>0, valid=0, R=0, M=0, status=0,
$ vp23=>0, valid=0, R=0, M=0, status=0,
Reading VA 512, size 4

Translate 512 , read
phys addr = 128

value read = 201326600
Reading VA 516, size 4

Translate 516 , read
phys addr = 132

value read = 35989539
Reading VA 32, size 4

Translate 32 , read
Invalid virtual page # 32
Received Exception 2 type: 848
EnsurelIn O
MRAllocator::Allocate
$ vp0=>1, valid=0, R=1, M=0, status=1,
$ vpl=>0, valid=0, R=0, M=0, status=1,
$ vp2=>3, valid=1, R=1, M=0, status=1,
$ vp3=>1, valid=0, R=1, M=0, status=1,
$ vp4=>1, valid=1, R=1, M=0, status=1,
$ vp5=>4, wvalid=1, R=1, M=1, status=2,
$ vp6=>5, valid=1, R=1, M=1, status=4,
$ vp7=>6, valid=1, R=1, M=1, status=4,
$ vp8=>0, valid=1, R=1, M=1, status=4,
$ vp9=>0, valid=0, R=0, M=0, status=4,

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1



vpl0=>0,
vpll=>0,
vpl2=>0,
vpl3=>0,
vpl4d=>0,
vpl5=>2,
vpl6=>0,
vpl7=>0,
vpl8=>0,
vpl9=>0,
vp20=>0,
vp21=>0,
vp22=>0,
vp23=>0,
SwapOut 4

U Ur Ur Uy Uy 0 O Uy Oy Oy O Oy Oy >

SwapIn 0,1

$ vp0=>1,
vpl=>0,
vp2=>3,
vp3=>1,
vp4=>1,
vpb=>4,
vp6=>5,
vp7=>6,
vp8=>0,
vp9=>0,
vpl0=>0,
vpll=>0,
vpl2=>0,
vpl3=>0,
vpl4d=>0,
vplb=>2,
vple=>0,
vpl7=>0,
vpl8=>0,
vpl9=>0,
vp20=>0,
vp21=>0,
vp22=>0,

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$ vp23=>0,
R

eading VA 32,

valid=o0,
valid=o0,
valid=o0,
valid=o0,
valid=0,
valid=1,
valid=0,
valid=o0,
valid=o0,
valid=o0,
valid=o0,
valid=o0,
valid=o0,
valid=o0,

, vmpsCode

valid=1,
valid=o0,
valid=1,
valid=o0,
valid=o0,
valid=1,
valid=1,
valid=1,
valid=1,
valid=o0,
valid=o0,
valid=o0,
valid=o0,
valid=o0,
valid=0,
valid=1,
valid=o0,
valid=o0,
valid=0,
valid=0,
valid=0,
valid=o0,
valid=o0,
valid=0,

Translate 32 ,

phys addr
value

Reading VA 36,

160
read

Translate 36 ,

phys addr
value

Add 20

164
read

+ -5

12
Received Exception 1 type:
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Add returning with 15

Reading VA 40,

Translate 40 ,

phys addr
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604110890
size 4

42

status=5,
status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
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status=1,
status=1,
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status=4,
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status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,
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value read 65011720
Reading VA 44, size 4
Translate 44 , read
phys addr 172
value read 0
Reading VA 520, size 4
Translate 520 , read
Invalid virtual page # 520
Received Exception 2 type:

15

Ensureln 4
MRAllocator::Allocate
vpO0=>1, wvalid=l1,
vpl=>0, wvalid=0,
vp2=>3, valid=l,
vp3=>1, wvalid=0,
vp4=>1, valid=0,
vp5=>4, wvalid=l1,
vp6=>5, wvalid=1l,
vp7=>6, valid=1,
vp8=>0, valid=1,
vp9=>0, wvalid=0,
vpl0=>0, valid=0,
vpll=>0, valid=0,
vpl2=>0, valid=0,
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vpl3=>0,
vpl4d=>0,
vpl5=>2,
vple=>0,
vpl7=>0,
vpl8=>0,
vpl9=>0,
vp20=>0,
vp21=>0,
vp22=>0,
vp23=>0,
SwapOut O
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valid=o0,
valid=o0,
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SwapIn 4,1, vmpsCode
$ vp0=>1, valid=0,
vpl=>0, wvalid=0,
vp2=>3, valid=l,
vp3=>1, valid=0,
vp4=>1, valid=l,
vp5=>4, wvalid=l,
vp6=>5, valid=1l,
vp7=>6, valid=l,
vp8=>0, valid=1,
vp9=>0, wvalid=0,
vpl0=>0, valid=0,
vpll=>0, valid=0,
vpl2=>0, valid=0,
vpl3=>0, wvalid=0,
vpl4=>0, wvalid=0,
vplb5=>2, valid=l1,
vpl6=>0, valid=0,
vpl7=>0, valid=0,
vpl8=>0, valid=0,
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status=1,
status=1,
status=1,
status=1,
status=1,
status=2,
status=4,
status=4,
status=4,
status=4,
status=5,
status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,

status=1,
status=1,
status=1,
status=1,
status=1,
status=2,
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status=4,
status=4,
status=4,
status=5,
status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,
status=0,

swap-1
swap-1
swap-1
swap-1
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swap-1
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vpl9=>0, valid=
vp20=>0, valid=
vp21l=>0, valid=
vp22=>0, valid=
vp23=>0, valid=

vy Ur U Uy U

0,
0,
0,
0,
0,

status=0,
status=0,
status=0,
status=0,
status=0,
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Reading VA 520, size 4

Translate 520
phys addr = 136
value read =

Translate 524
phys addr = 140
value read =

Translate 640
phys addr = 512
value read =

4

read

1006895104
Reading VA 524, size 4

4

read

-1937505664
Reading VA 640, size 4

4

20

read

Reading VA 528, size 4

Translate 528
phys addr = 144
value read =

4

0

read

Reading VA 532, size 4

Translate 532
phys addr = 148
value read =

Translate 536
phys addr = 152
value read =

Translate 540
phys addr = 156
value read =

Translate 544
phys addr = 160
value read =

Translate 548
phys addr = 164
value read =

Translate 852
phys addr = 724

4

read

612564993
Reading VA 536, size 4

4

read

202880
Reading VA 540, size 4

4

read

7346209
Reading VA 544, size 4

4

read

612630548
Reading VA 548, size 4

4

read

-1402863616
Writing VA 852, size 4, value 15

4

write

Reading VA 552, size 4

Translate 552
phys addr = 168
value read =

Translate 556
phys addr = 172
value read =

Translate 640
phys addr = 512

4

read

1006698496
Reading VA 556, size 4

4

read

-1406926208
Writing VA 640, size 4, value 40

4

write

Reading VA 560, size 4

Translate 560

4

read

swap-1
swap-1
swap-1
swap-1
swap-1



phys addr = 176
value read = 679739492
Reading VA 564, size 4
Translate 564 , read
phys addr = 180
value read = 343998443
Reading VA 568, size 4
Translate 568 , read
phys addr = 184

value read = 0
Reading VA 484, size 4
Translate 484 , read

Invalid virtual page # 484

Received Exception 2 type: 15

EnsurelIn 3
MRAllocator::Allocate

$ vp0=>1, valid=0, R=1, M=0,
$ vpl=>0, valid=0, R=0, M=0,
$ vp2=>3, valid=1l, R=1, M=0,
$ vp3=>1, valid=0, R=1, M=0,
$ vp4=>1, valid=1l, R=1, M=0,
$ vp5=>4, valid=1, R=1, M=1,
$ vp6=>5, valid=1l, R=1, M=1,
$ vp7=>6, valid=1l, R=1, M=1,
$ vp8=>0, valid=1l, R=1, M=1,
$ vp9=>0, valid=0, R=0, M=0,
$ vpl0=>0, valid=0, R=0, M=0
$ vpll=>0, valid=0, R=0, M=0
$ vpl2=>0, valid=0, R=0, M=0
$ vpl3=>0, valid=0, R=0, M=0
$ vpld=>0, valid=0, R=0, M=0
$ vpl5=>2, valid=1, R=1, M=1
$ vple=>0, valid=0, R=0, M=0
$ vpl7=>0, valid=0, R=0, M=0
$ vpl8=>0, valid=0, R=0, M=0
$ vpl9=>0, valid=0, R=0, M=0
$ vp20=>0, valid=0, R=0, M=0
$ vp21=>0, valid=0, R=0, M=0
$ vp22=>0, valid=0, R=0, M=0
$ vp23=>0, valid=0, R=0, M=0
SwapOut 4

SwapIn 3,1, vmpsCode

$ vp0=>1, valid=0, R=1, M=0,
$ vpl=>0, valid=0, R=0, M=0,
$ vp2=>3, valid=1l, R=1, M=0,
$ vp3=>1, valid=1l, R=0, M=0,
$ vp4=>1, valid=0, R=1, M=0,
$ vp5=>4, valid=1, R=1, M=1,
$ vp6=>5, valid=1l, R=1, M=1,
$ vp7=>6, valid=1l, R=1, M=1,
$ vp8=>0, valid=1l, R=1, M=1,
$ vp9=>0, valid=0, R=0, M=0,
$ vpl0=>0, valid=0, R=0, M=0
$ vpll=>0, valid=0, R=0, M=0
$ vpl2=>0, valid=0, R=0, M=0
$ vpl3=>0, valid=0, R=0, M=0
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status=1,
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swap-1
swap-1
swap-1
swap-1
swap-1
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swap-1
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vpl4=>0, valid=0,
vplb5=>2, valid=l,
vpl6=>0, valid=0,
vpl7=>0, valid=0,
vpl8=>0, valid=0,
vpl9=>0, wvalid=0,
vp20=>0, valid=0,
vp21l=>0, valid=0,
vp22=>0, valid=0,
vp23=>0, valid=0,
Reading VA 484, size 4

Translate 484 , read
phys addr = 228

value read = 1006960640
Reading VA 488, size 4

Translate 488 , read
phys addr = 232

value read = -1935342976
Reading VA 640, size 4

Translate 640 , read
phys addr = 512

value read = 40
Reading VA 492, size 4

Translate 492 , read
phys addr = 236

value read = 0
Reading VA 496, size 4

Translate 496 , read
phys addr = 240

value read = 331904
Reading VA 500, size 4

Translate 500 , read
phys addr = 244

value read = 5247009
Reading VA 504, size 4

Translate 504 , read
phys addr = 248

value read = 337984
Reading VA 508, size 4

Translate 508 , read
phys addr = 252

value read = -1941700608
Reading VA 928, size 4

Translate 928 , read
phys addr = 800

value read = 40
Reading VA 512, size 4

Translate 512 , read
Invalid virtual page # 512
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status=5,
status=5,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,

Received Exception 2 type: 928

Ensureln 4
MRAllocator::Allocate

$ vp0=>1, valid=0, R=1,
$ vpl=>0, valid=0, R
$ vp2=>3, valid=1l, R
$ vp3=>1, valid=1l, R

~
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4
4
4

status=1,
status=1,
status=1,
status=1,

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1

swap-1
swap-1
swap-1
swap-1



$ vp4=>1, valid=0, R=1, M=
$ vp5=>4, wvalid=1l, R=1, M=
$ vp6=>5, valid=1l, R=1, M=
$ vp7=>6, valid=1l, R=1, M=
$ vp8=>0, valid=1l, R=1, M=
$ vp9=>0, valid=0, R=0, M=
$ vpl0=>0, valid=0, R=0, M
$ vpll=>0, valid=0, R=0, M
$ vpl2=>0, valid=0, R=0, M
$ vpl3=>0, valid=0, R=0, M
$ vpl4d=>0, valid=0, R=0, M
$ vpl5=>2, wvalid=1l, R=1, M
$ vple=>0, valid=0, R=0, M
$ vpl7=>0, valid=0, R=0, M
$ vpl8=>0, valid=0, R=0, M
$ vpl9=>0, valid=0, R=0, M
$ vp20=>0, valid=0, R=0, M
$ vp21=>0, valid=0, R=0, M
$ vp22=>0, valid=0, R=0, M
$ vp23=>0, valid=0, R=0, M
SwapOut 3
SwapIn 4,1,vmpsCode
$ vp0=>1, valid=0, R=1, M=
$ vpl=>0, valid=0, R=0, M=
$ vp2=>3, valid=1l, R=1, M=
$ vp3=>1, valid=0, R=1, M=
$ vp4=>1, valid=1l, R=0, M=
$ vp5=>4, valid=1, R=1, M=
$ vp6=>5, valid=1l, R=1, M=
$ vp7=>6, valid=1l, R=1, M=
$ vp8=>0, valid=1l, R=1, M=
$ vp9=>0, wvalid=0, R=0, M=
$ vpl0=>0, valid=0, R=0, M
$ vpll=>0, valid=0, R=0, M
$ vpl2=>0, valid=0, R=0, M
$ vpl3=>0, valid=0, R=0, M
$ vpld=>0, valid=0, R=0, M
$ vpl5=>2, valid=1, R=1, M
$ vple=>0, valid=0, R=0, M
$ vpl7=>0, valid=0, R=0, M
$ vpl8=>0, valid=0, R=0, M
$ vpl9=>0, valid=0, R=0, M
$ vp20=>0, valid=0, R=0, M
$ vp21=>0, valid=0, R=0, M
$ vp22=>0, valid=0, R=0, M
$ vp23=>0, valid=0, R=0, M
Reading VA 512, size 4

Translate 512 , read
phys addr = 128

value read = 201326600
Reading VA 516, size 4

Translate 516 , read
phys addr = 132

value read = 35989539
Reading VA 32, size 4

Translate 32 , read

Invalid virtual page # 32
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status=1,
status=2,
status=4,
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status=0,
status=0,
status=0,
status=0,

status=1,
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status=1,
status=1,
status=1,
status=2,
status=4,
status=4,
status=4,
status=4,
status=5,
status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,

swap-1
swap-1
swap-1
swap-1
swap-1
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Received Exception 2 type: 928

EnsurelIn O
MRAllocator::Allocate

$ vp0=>1, valid=0, R=1, M=0,
$ vpl=>0, valid=0, R=0, M=0,
$ vp2=>3, wvalid=1l, R=1, M=0,
$ vp3=>1, valid=0, R=1, M=0,
$ vp4=>1, valid=1l, R=1, M=0,
$ vp5=>4, wvalid=1l, R=1, M=1,
$ vp6=>5, valid=1l, R=1, M=1,
$ vp7=>6, valid=1l, R=1, M=1,
$ vp8=>0, valid=1l, R=1, M=1,
$ vp9=>0, valid=0, R=0, M=0,
$ vpl0=>0, valid=0, R=0, M=0,
$ vpll=>0, valid=0, R=0, M=0,
$ vpl2=>0, valid=0, R=0, M=0,
$ vpl3=>0, valid=0, R=0, M=0,
$ vpld=>0, valid=0, R=0, M=0,
$ vpl5=>2, valid=1l, R=1, M=1,
$ vple=>0, valid=0, R=0, M=0,
$ vpl7=>0, valid=0, R=0, M=0,
$ vpl8=>0, valid=0, R=0, M=0,
$ vpl9=>0, valid=0, R=0, M=0,
$ vp20=>0, valid=0, R=0, M=0,
$ vp21=>0, valid=0, R=0, M=0,
$ vp22=>0, valid=0, R=0, M=0,
$ vp23=>0, valid=0, R=0, M=0,
SwapOut 4

SwapIn 0,1, vmpsCode

$ vp0=>1, valid=1, R=0, M=0,
$ vpl=>0, valid=0, R=0, M=0,
$ vp2=>3, valid=1l, R=1, M=0,
$ vp3=>1, valid=0, R=1, M=0,
$ vp4=>1, valid=0, R=1, M=0,
$ vp5=>4, valid=1l, R=1, M=1,
$ vp6=>5, valid=1l, R=1, M=1,
$ vp7=>6, valid=1l, R=1, M=1,
$ vp8=>0, valid=1l, R=1, M=1,
$ vp9=>0, valid=0, R=0, M=0,
$ vpl0=>0, valid=0, R=0, M=0,
$ vpll=>0, valid=0, R=0, M=0,
$ vpl2=>0, valid=0, R=0, M=0,
$ vpl3=>0, valid=0, R=0, M=0,
$ vpld=>0, valid=0, R=0, M=0,
$ vpl5=>2, valid=1l, R=1, M=1,
$ vple=>0, valid=0, R=0, M=0,
$ vpl7=>0, valid=0, R=0, M=0,
$ vpl8=>0, valid=0, R=0, M=0,
$ vpl9=>0, valid=0, R=0, M=0,
$ vp20=>0, valid=0, R=0, M=0,
$ vp21=>0, valid=0, R=0, M=0,
$ vp22=>0, valid=0, R=0, M=0,
$ vp23=>0, valid=0, R=0, M=0,

Reading VA 32, size 4
Translate 32 , read
phys addr = 160
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status=0,

swap-1
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value read = 604110890
Reading VA 36, size 4
Translate 36 , read
phys addr = 164
value read = 12
Received Exception 1 type: 42

Add 40 + -45
Add returning with -5

Reading VA 40, size 4
Translate 40 , read
phys addr = 168
value read = 65011720
Reading VA 44, size 4
Translate 44 , read
phys addr = 172
value read = 0
Reading VA 520, size 4
Translate 520 , read
Invalid virtual page # 520
Received Exception 2 type: -5

Ensureln 4
MRAllocator::Allocate

$ vp0=>1, valid=1l, R=1, M=0,
$ vpl=>0, valid=0, R=0, M=0,
$ vp2=>3, valid=1l, R=1, M=0,
$ vp3=>1, valid=0, R=1, M=0,
$ vp4=>1, valid=0, R=1, M=0,
$ vp5=>4, valid=1l, R=1, M=1,
$ vp6=>5, valid=1l, R=1, M=1,
$ vp7=>6, valid=1l, R=1, M=1,
$ vp8=>0, valid=1l, R=1, M=1,
$ vp9=>0, valid=0, R=0, M=0,
$ vpl0=>0, valid=0, R=0, M=0,
$ vpll=>0, valid=0, R=0, M=0,
$ vpl2=>0, valid=0, R=0, M=0,
$ vpl3=>0, valid=0, R=0, M=0,
$ vpld=>0, valid=0, R=0, M=0,
$ vpl5=>2, valid=1l, R=1, M=1,
$ vple=>0, valid=0, R=0, M=0,
$ vpl7=>0, valid=0, R=0, M=0,
$ vpl8=>0, valid=0, R=0, M=0,
$ vpl9=>0, valid=0, R=0, M=0,
$ vp20=>0, valid=0, R=0, M=0,
$ vp21=>0, valid=0, R=0, M=0,
$ vp22=>0, valid=0, R=0, M=0,
$ vp23=>0, valid=0, R=0, M=0,
SwapOut O

SwapIn 4,1, vmpsCode

$ vp0=>1, valid=0, R=1, M=0,
$ vpl=>0, valid=0, R=0, M=0,
$ vp2=>3, valid=1l, R=1, M=0,
$ vp3=>1, valid=0, R=1, M=0,
$ vp4=>1, valid=1l, R=0, M=0,
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status=4,
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status=0,
status=0,
status=0,
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status=0,
status=0,

status=1,
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status=1,
status=1,
status=1,

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1

swap-1
swap-1
swap-1
swap-1
swap-1



vp5=>4, v
vp6=>5, v
vp7=>6, Vv
vp8=>0, v
vp9=>0, v
vpl0=>0,
vpll=>0,
vpl2=>0,
vpl3=>0,
vpl4=>0,
vpl5=>2,
vpl6=>0,
vpl7=>0,
vpl8=>0,
vpl9=>0,
vp20=>0,
vp21=>0,
vp22=>0,
vp23=>0,
Reading VA
Transla
phys addr =
value r
Reading VA
Transla
phys addr =
value r
Reading VA
Transla
phys addr =
value r
Reading VA
Transla
phys addr =
value r
Reading VA
Transla
phys addr =
value r
Reading VA
Transla
phys addr =
value r
Reading VA
Transla
phys addr =
value r
Reading VA
Transla
phys addr =
value r
Reading VA
Transla
phys addr =
value r
Writing VA
Transla

wr Ur U Ur Ur 0r 0 Uy Uy Oy O Oy Oy Oy Oy O Oy Oy O

alid=1, R=1,

alid=1, R=1,

alid=1, R=1,

alid=1, R=1,

alid=0, R=0,

valid=0, R=0,
valid=0, R=0,
valid=0, R=0,
valid=0, R=0,
valid=0, R=0,
valid=1l, R=1,
valid=0, R=0,
valid=0, R=0,
valid=0, R=0,
valid=0, R=0,
valid=0, R=0,
valid=0, R=0,
valid=0, R=0,
valid=0, R=0,
520, size 4

te 520 , read

136
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ead = 1006895104

524, size 4

~

~

~

~

te 524 , read
140
ead = -1937505664

640, size 4

te 640 , read
512
ead = 40

528, size 4

te 528 , read

144
ead = 0
532, size 4

te 532 , read

148

ead = 612564993

536, size 4

te 536 , read

152
ead = 202880
540, size 4

te 540 , read

156

ead = 7346209

544, size 4

te 544 , read

160

ead = 612630548

548, size 4

te 548 , read

164

ead = -1402863616

932, size 4,

~

~

~

~

~

~

~

~

~

~

~

~

~

~

status=2,
status=4,
status=4,
status=4,
status=4,

status=5,
status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,

value -5
te 932 , write

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1



phys addr = 804
Reading VA 552, size 4
Translate 552 , read
phys addr = 168
value read = 1006698496
VirtMemMRAllocator: :TimerCallback 1
Reading VA 556, size 4
Translate 556 , read
phys addr = 172
value read = -1406926208
Writing VA 640, size 4, value 60
Translate 640 , write
phys addr = 512
Reading VA 560, size 4
Translate 560 , read
phys addr = 176
value read = 679739492
Reading VA 564, size 4
Translate 564 , read
phys addr = 180
value read = 343998443
Reading VA 568, size 4
Translate 568 , read
phys addr = 184
value read = 0
Reading VA 484, size 4
Translate 484 , read
Invalid virtual page # 484
Received Exception 2 type: -5

EnsurelIn 3
MRAllocator::Allocate

$ vp0=>1, valid=0, R=1, M=0, status=1, swap-1

$ vpl=>0, valid=0, R=0, M=0, status=1, swap-1

$ vp2=>3, valid=1l, R=1, M=0, status=1, swap-1

$ vp3=>1, valid=0, R=1, M=0, status=1, swap-1

$ vp4=>1, valid=1l, R=1, M=0, status=1, swap-1

$ vp5=>4, wvalid=1, R=1, M=1, status=2, swap-1

$ vp6=>5, valid=1, R=1, M=1, status=4, swap-1

$ vp7=>6, valid=1l, R=1, M=1, status=4, swap-1

$ vp8=>0, valid=1l, R=1, M=1, status=4, swap-1

$ vp9=>0, valid=0, R=0, M=0, status=4, swap-1

$ vpl0=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpll=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl2=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl3=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpld=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl5=>2, wvalid=1l, R=1, M=1, status=5, swap-1
$ vple=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl7=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl8=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl9=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp20=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp21=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp22=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp23=>0, valid=0, R=0, M=0, status=0, swap-1
SwapOut 4



SwapIn 3,1, vmpsCode

$ vp0=>1, valid=0, R=1, M=0, status=1, swap-1
$ vpl=>0, valid=0, R=0, M=0, status=1, swap-1
$ vp2=>3, valid=1l, R=1, M=0, status=1, swap-1
$ vp3=>1, valid=1l, R=0, M=0, status=1, swap-1
$ vp4=>1, valid=0, R=1, M=0, status=1, swap-1
$ vp5=>4, wvalid=1, R=1, M=1, status=2, swap-1
$ vp6=>5, valid=1, R=1, M=1, status=4, swap-1
$ vp7=>6, valid=1, R=1, M=1, status=4, swap-1
$ vp8=>0, valid=1l, R=1, M=1, status=4, swap-1
$ vp9=>0, valid=0, R=0, M=0, status=4, swap-1
$ vpl0=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpll=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl2=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl3=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpld=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl5=>2, valid=1l, R=1, M=1, status=5, swap-1
$ vple=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl7=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl8=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl9=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp20=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp21=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp22=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp23=>0, valid=0, R=0, M=0, status=0, swap-1
Reading VA 484, size 4

Translate 484 , read
phys addr = 228

value read = 1006960640
Reading VA 488, size 4

Translate 488 , read
phys addr = 232

value read = -1935342976
Reading VA 640, size 4

Translate 640 , read
phys addr = 512

value read = 60

Reading VA 492, size 4

Translate 492 , read
phys addr = 236

value read = 0
Reading VA 496, size 4

Translate 496 , read
phys addr = 240

value read = 331904
Reading VA 500, size 4

Translate 500 , read
phys addr = 244

value read = 5247009
Reading VA 504, size 4

Translate 504 , read
phys addr = 248

value read = 337984
Reading VA 508, size 4

Translate 508 , read
phys addr = 252

value read = -1941700608



Reading VA 1008,

Translate 1008

phys addr
value

Reading VA 512,

size 4

, read
= 880
read = 60
size 4
read

Translate 512 ,
Invalid virtual page # 512

Received Exception 2 type:

Ensureln 4

MRAllocator::Allocate

vp0=>1,
vpl=>0,
vp2=>3,
vp3=>1,
vp4=>1,
vpb=>4,
vp6=>5,
vp7=>6,
vp8=>0,
vp9=>0,
vpl0=>0,
vpll=>0,
vpl2=>0,
vpl3=>0,
vpl4d=>0,
vpl5=>2,
vple=>0,
vpl7=>0,
vpl8=>0,
vpl9=>0,
vp20=>0,
vp21=>0,
vp22=>0,
vp23=>0,
SwapOut 3

U 0 U»r Uy O 0 Uy Uy Oy Oy Oy Uy O O Oy Oy O Oy O Oy Oy O O Y

SwapIn 4,1, vmpsCode

$ vp0=>1,
vpl=>0,
vp2=>3,
vp3=>1,
vpé4=>1,
vpb=>4,
vp6=>5,
vp7=>6,
vp8=>0,
vp9=>0,
vpl0=>0,
vpll=>0,
vpl2=>0,
vpl3=>0,
vpléd=>0,
vpl5=>2,
vple=>0,
vpl7=>0,
vpl8=>0,
vpl9=>0,

U U 0 Uy Uy 0 O Uy Uy Oy O Oy Oy Oy O O Oy Uy O

valid=o0,
valid=o0,
valid=1,
valid=1,
valid=0,
valid=1,
valid=1,
valid=1,
valid=1,
valid=o0,
valid=o0,
valid=o0,
valid=o0,
valid=o0,
valid=o0,
valid=1,
valid=o0,
valid=o0,
valid=o0,
valid=0,
valid=0,
valid=o0,
valid=o0,
valid=0,

valid=o0,
valid=o0,
valid=1,
valid=0,
valid=1,
valid=1,
valid=1,
valid=1,
valid=1,
valid=o0,
valid=0,
valid=0,
valid=o0,
valid=o0,
valid=o0,
valid=1,
valid=0,
valid=o0,
valid=o0,
valid=o0,
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status=1,
status=1,
status=1,
status=1,
status=1,
status=2,
status=4,
status=4,
status=4,
status=4,
status=5,
status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,

status=1,
status=1,
status=1,
status=1,
status=1,
status=2,
status=4,
status=4,
status=4,
status=4,
status=5,
status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,
status=0,
status=0,

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1



vp20=>0,
vp21=>0,
vp22=>0, valid=0,
vp23=>0, valid=0,
Reading VA 512, size 4

Translate 512 , read
phys addr 128

value read 201326600
Reading VA 516, size 4

Translate 516 , read
phys addr 132

value read 35989539
Reading VA 32, size 4

Translate 32 , read
Invalid virtual page # 32
Received Exception 2 type:

valid=o0,
valid=o0,

4

4

o ™o

0
0,
0
0

T REE

Uy U Uy U

4

EnsurelIn O
MRAllocator::Allocate

$ vp0=>1, valid=0, R=1, M=
$ vpl=>0, valid=0, R=0, M=
$ vp2=>3, valid=1l, R=1, M=
$ vp3=>1, valid=0, R=1, M=
$ vp4=>1, valid=1, R=1, M=
$ vp5=>4, valid=1l, R=1, M=
$ vp6=>5, valid=1l, R=1, M=
$ vp7=>6, valid=1l, R=1, M=
$ vp8=>0, valid=1l, R=1, M=
$ vp9=>0, valid=0, R=0, M=
$ vpl0=>0, valid=0, R=0, M
$ vpll=>0, valid=0, R=0, M
$ vpl2=>0, valid=0, R=0, M
$ vpl3=>0, valid=0, R=0, M
$ vpl4d=>0, valid=0, R=0, M
$ vpl5=>2, valid=1l, R=1, M
$ vple=>0, valid=0, R=0, M
$ vpl7=>0, valid=0, R=0, M
$ vpl8=>0, valid=0, R=0, M
$ vpl9=>0, valid=0, R=0, M
$ vp20=>0, valid=0, R=0, M
$ vp21=>0, valid=0, R=0, M
$ vp22=>0, valid=0, R=0, M
$ vp23=>0, valid=0, R=0, M
SwapOut 4

SwapIn 0,1, vmpsCode

$ vp0=>1, valid=1l, R=0, M=
$ vpl=>0, valid=0, R=0, M=
$ vp2=>3, valid=1l, R=1, M=
$ vp3=>1, valid=0, R=1, M=
$ vp4=>1, valid=0, R=1, M=
$ vp5=>4, valid=1l, R=1, M=
$ vp6=>5, valid=1l, R=1, M=
$ vp7=>6, valid=1, R=1, M=
$ vp8=>0, valid=1l, R=1, M=
$ vp9=>0, valid=0, R=0, M=
$ vpl0=>0, valid=0, R=0, M
$ vpll=>0, valid=0, R=0, M
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status=0,
status=0,
status=0,
status=0,
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status=1,
status=1,
status=1,
status=1,
status=1,
status=2,
status=4,
status=4,
status=4,
status=4,
status=5,
status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,

status=1,
status=1,
status=1,
status=1,
status=1,
status=2,
status=4,
status=4,
status=4,
status=4,
status=5,
status=5,

swap-1
swap-1
swap-1
swap-1

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1



$ vpl2=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl3=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpld=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl5=>2, valid=1l, R=1, M=1, status=5, swap-1
$ vple=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl7=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl8=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl9=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp20=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp21=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp22=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp23=>0, valid=0, R=0, M=0, status=0, swap-1

Reading VA 32, size 4
Translate 32 , read
phys addr = 160
value read = 604110890
Reading VA 36, size 4
Translate 36 , read
phys addr = 164
value read = 12
Received Exception 1 type: 42

Add 60 + -85
Add returning with -25

Reading VA 40, size 4
Translate 40 , read
phys addr = 168
value read = 65011720
Reading VA 44, size 4
Translate 44 , read
phys addr = 172
value read = 0
Reading VA 520, size 4
Translate 520 , read
Invalid virtual page # 520
Received Exception 2 type: -25

EnsurelIn 4

MRAllocator::Allocate

$ vp0=>1, valid=1, R=1, M=0, status=1, swap-1

$ vpl=>0, valid=0, R=0, M=0, status=1, swap-1

$ vp2=>3, valid=1l, R=1, M=0, status=1, swap-1

$ vp3=>1, valid=0, R=1, M=0, status=1, swap-1

$ vp4=>1, valid=0, R=1, M=0, status=1, swap-1

$ vp5=>4, valid=1l, R=1, M=1, status=2, swap-1

$ vp6=>5, valid=1, R=1, M=1, status=4, swap-1

$ vp7=>6, valid=1, R=1, M=1, status=4, swap-1

$ vp8=>0, valid=1, R=1, M=1, status=4, swap-1

$ vp9=>0, valid=0, R=0, M=0, status=4, swap-1

$ vpl0=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpll=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl2=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl3=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpld=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl5=>2, valid=1l, R=1, M=1, status=5, swap-1



$ vple=>0, valid=0, R=0, M=0,
$ vpl7=>0, valid=0, R=0, M=0,
$ vpl8=>0, valid=0, R=0, M=0,
$ vpl9=>0, valid=0, R=0, M=0,
$ vp20=>0, valid=0, R=0, M=0,
$ vp21=>0, valid=0, R=0, M=0,
$ vp22=>0, valid=0, R=0, M=0,
$ vp23=>0, valid=0, R=0, M=0,
SwapOut O

SwapIn 4,1,vmpsCode

$ vp0=>1, valid=0, R=1, M=0,
$ vpl=>0, valid=0, R=0, M=0,
$ vp2=>3, valid=1l, R=1, M=0,
$ vp3=>1, valid=0, R=1, M=0,
$ vp4=>1, valid=1l, R=0, M=0,
$ vp5=>4, wvalid=1l, R=1, M=1,
$ vp6=>5, valid=1l, R=1, M=1,
$ vp7=>6, valid=1l, R=1, M=1,
$ vp8=>0, valid=1l, R=1, M=1,
$ vp9=>0, valid=0, R=0, M=0,
$ vpl0=>0, valid=0, R=0, M=0,
$ vpll=>0, valid=0, R=0, M=0,
$ vpl2=>0, valid=0, R=0, M=0,
$ vpl3=>0, valid=0, R=0, M=0,
$ vpld=>0, valid=0, R=0, M=0,
$ vpl5=>2, valid=1l, R=1, M=1,
$ vple=>0, valid=0, R=0, M=0,
$ vpl7=>0, valid=0, R=0, M=0,
$ vpl8=>0, valid=0, R=0, M=0,
$ vpl9=>0, valid=0, R=0, M=0,
$ vp20=>0, valid=0, R=0, M=0,
$ vp21=>0, valid=0, R=0, M=0,
$ vp22=>0, valid=0, R=0, M=0,
$ vp23=>0, valid=0, R=0, M=0,

Reading VA 520, size 4

Translate 520 , read
phys addr = 136

value read = 1006895104
Reading VA 524, size 4

Translate 524 , read
phys addr = 140

value read = -1937505664
Reading VA 640, size 4

Translate 640 , read
phys addr = 512

value read = 60
Reading VA 528, size 4

Translate 528 , read
phys addr = 144

value read = 0

Reading VA 532, size 4
Translate 532 , read
phys addr = 148
value read = 612564993
Reading VA 536, size 4
Translate 536 , read
phys addr = 152

status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,

status=1,
status=1,
status=1,
status=1,
status=1,
status=2,
status=4,
status=4,
status=4,
status=4,
status=5,
status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1



value read = 202880
Reading VA 540, size 4

Translate 540 , read
phys addr = 156

value read = 7346209
Reading VA 544, size 4

Translate 544 , read
phys addr = 160

value read = 612630548
Reading VA 548, size 4

Translate 548 , read
phys addr = 164

value read = -1402863616
Writing VA 1012, size 4, value -25

Translate 1012 , write
phys addr = 884
Reading VA 552, size 4

Translate 552 , read
phys addr = 168

value read = 1006698496
Reading VA 556, size 4

Translate 556 , read
phys addr = 172

value read = -1406926208
Writing VA 640, size 4, value 80

Translate 640 , write
phys addr = 512
Reading VA 560, size 4

Translate 560 , read
phys addr = 176

value read = 679739492
Reading VA 564, size 4

Translate 564 , read
phys addr = 180

value read = 343998443
Reading VA 568, size 4

Translate 568 , read
phys addr = 184

value read = 0
Reading VA 484, size 4

Translate 484 , read
Invalid virtual page # 484
Received Exception 2 type: -25

EnsurelIn 3

MRAllocator::Allocate

$ vp0=>1, valid=0, R=1, M=0, status=1, swap-1
$ vpl=>0, valid=0, R=0, M=0, status=1, swap-1
$ vp2=>3, wvalid=1, R=1, M=0, status=1, swap-1
$ vp3=>1, valid=0, R=1, M=0, status=1, swap-1
$ vp4=>1, valid=1l, R=1, M=0, status=1, swap-1
$ vp5=>4, valid=1, R=1, M=1, status=2, swap-1
$ vp6=>5, valid=1, R=1, M=1, status=4, swap-1
$ vp7=>6, valid=1, R=1, M=1, status=4, swap-1
$ vp8=>0, valid=1, R=1, M=1, status=4, swap-1
$ vp9=>0, valid=0, R=0, M=0, status=4, swap-1
$ vpl0=>0, valid=0, R=0, M=0, status=5, swap-1



$ vpll=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl2=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl3=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpld=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl5=>2, wvalid=1l, R=1, M=1, status=5, swap-1
$ vple=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl7=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl8=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl9=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp20=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp21=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp22=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp23=>0, valid=0, R=0, M=0, status=0, swap-1
SwapOut 4

SwapIn 3,1, vmpsCode

$ vp0=>1, valid=0, R=1, M=0, status=1, swap-1
$ vpl=>0, valid=0, R=0, M=0, status=1, swap-1
$ vp2=>3, valid=1l, R=1, M=0, status=1l, swap-1
$ vp3=>1, valid=1l, R=0, M=0, status=1l, swap-1
$ vp4=>1, valid=0, R=1, M=0, status=1, swap-1
$ vp5=>4, valid=1l, R=1, M=1, status=2, swap-1
$ vp6=>5, valid=1l, R=1, M=1, status=4, swap-1
$ vp7=>6, valid=1l, R=1, M=1, status=4, swap-1
$ vp8=>0, valid=1l, R=1, M=1, status=4, swap-1
$ vp9=>0, valid=0, R=0, M=0, status=4, swap-1
$ vpl0=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpll=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl2=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl3=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpld=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl5=>2, valid=1l, R=1, M=1, status=5, swap-1
$ vple=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl7=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl8=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl9=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp20=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp21=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp22=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp23=>0, valid=0, R=0, M=0, status=0, swap-1

Reading VA 484, size 4
Translate 484 , read
phys addr = 228
value read = 1006960640
Reading VA 488, size 4
Translate 488 , read
phys addr = 232
value read = -1935342976
Reading VA 640, size 4
Translate 640 , read
phys addr = 512
value read = 80
Reading VA 492, size 4
Translate 492 , read
phys addr = 236
value read = 0
Reading VA 496, size 4
Translate 496 , read



phys addr = 240
value read = 331904
Reading VA 500, size 4

Translate 500 ,
phys addr 244

value read 5247009
Reading VA 504, size 4

Translate 504 , read
phys addr 248

value read 337984
Reading VA 508, size 4

Translate 508 , read
phys addr 252

value read -194170
Reading VA 1088, size 4

Translate 1088 , rea
phys addr 64

value read 80
Reading VA 512, size 4

Translate 512 , read
Invalid virtual page # 5
Received Exception 2 typ

read

Ensureln 4
MRAllocator::Allocate
vp0=>1, wvalid=0,
vpl=>0, wvalid=0,
vp2=>3, valid=l,
vp3=>1, valid=l,
vp4=>1, valid=0,
vp5=>4, valid=1l,
vp6=>5, valid=1,
vp7=>6, valid=l,
vp8=>0, wvalid=l1,
vp9=>0, valid=0,
vpl0=>0, valid=0,
vpll=>0, valid=0,
vpl2=>0, valid=0,
vpl3=>0, valid=0,
vpld=>0, valid=0,
vpl5=>2, valid=1,
vpl6=>0, valid=0,
vpl7=>0, valid=0,
vpl8=>0, valid=0,
vpl9=>0, valid=0,
vp20=>0, valid=0,
vp21=>0, valid=0,
vp22=>0, valid=0,
vp23=>0, valid=0,
SwapOut 3

SwapIn 4,1, vmpsCode
$ vp0=>1, wvalid=o0,
vpl=>0, valid=0,
vp2=>3, valid=l,
vp3=>1, wvalid=0,
vp4=>1, valid=l1l,
vpb5=>4, wvalid=l1,
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status=1,
status=1,
status=1,
status=1,
status=1,
status=2,
status=4,
status=4,
status=4,
status=4,
status=5,
status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,

status=1,
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status=1,
status=1,
status=2,

swap-1
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swap-1
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swap-1
swap-1
swap-1
swap-1



$ vpo6=>5, valid=1, R=1, M
$ vp7=>6, wvalid=1l, R=1, M
$ vp8=>0, valid=1l, R=1, M
$ vp9=>0, valid=0, R=0, M
$ vpl0=>0, valid=0, R=0,
$ vpll=>0, valid=0, R=0,
$ vpl2=>0, valid=0, R=0,
$ vpl3=>0, valid=0, R=0,
$ vpld=>0, valid=0, R=0,
$ vpl5=>2, wvalid=1, R=1,
$ vple=>0, valid=0, R=0,
$ vpl7=>0, valid=0, R=0,
$ vpl8=>0, valid=0, R=0,
$ vpl9=>0, valid=0, R=0,
$ vp20=>0, valid=0, R=0,
$ vp21=>0, valid=0, R=0,
$ vp22=>0, valid=0, R=0,
$ vp23=>0, valid=0, R=0,
Reading VA 512, size 4
Translate 512 , read

phys addr = 128

value read = 201326600

Reading VA 516, size 4
Translate 516 , read
phys addr = 132
value read = 35989539
Reading VA 32, size 4
Translate 32 , read
Invalid virtual page # 32

Received Exception 2 type:

EnsurelIn O
MRAllocator::Allocate
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$ vp0=>1, valid=0, R=1, M
$ vpl=>0, valid=0, R=0, M
$ vp2=>3, valid=1l, R=1, M
$ vp3=>1, valid=0, R=1, M
$ vp4=>1, valid=1, R=1, M
$ vp5=>4, valid=1, R=1, M
$ vp6=>5, valid=1l, R=1, M
$ vp7=>6, valid=1l, R=1, M
$ vp8=>0, valid=1l, R=1, M
$ vp9=>0, valid=0, R=0, M
$ vpl0=>0, valid=0, R=0,
$ vpll=>0, valid=0, R=0,
$ vpl2=>0, valid=0, R=0,
$ vpl3=>0, valid=0, R=0,
$ vpld=>0, valid=0, R=0,
$ vpl5=>2, valid=1, R=1,
$ vple=>0, valid=0, R=0,
$ vpl7=>0, valid=0, R=0,
$ vpl8=>0, valid=0, R=0,
$ vpl9=>0, valid=0, R=0,
$ vp20=>0, valid=0, R=0,
$ vp21=>0, valid=0, R=0,
$ vp22=>0, valid=0, R=0,
$ vp23=>0, valid=0, R=0,

status=4,
status=4,
status=4,
status=4,

status=5,
status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,

1088

status=1,
status=1,
status=1,
status=1,
status=1,
status=2,
status=4,
status=4,
status=4,
status=4,

status=5,
status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
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swap-1
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SwapOut 4
SwapIn 0,1, vmpsCode

$ vp0=>1, valid=1l, R=0, M=0, s
$ vpl=>0, valid=0, R=0, M=0, s
$ vp2=>3, wvalid=1l, R=1, M=0, s
$ vp3=>1, valid=0, R=1, M=0, s
$ vp4=>1, valid=0, R=1, M=0, s
$ vp5=>4, valid=1l, R=1, M=1, s
$ vp6=>5, valid=1l, R=1, M=1, s
$ vp7=>6, valid=1l, R=1, M=1, s
$ vp8=>0, valid=1l, R=1, M=1, s
$ vp9=>0, valid=0, R=0, M=0, s
$ vpl0=>0, valid=0, R=0, M=0,
$ vpll=>0, valid=0, R=0, M=0,
$ vpl2=>0, valid=0, R=0, M=0,
$ vpl3=>0, valid=0, R=0, M=0,
$ vpld=>0, valid=0, R=0, M=0,
$ vpl5=>2, valid=1, R=1, M=1,
$ vple=>0, valid=0, R=0, M=0,
$ vpl7=>0, valid=0, R=0, M=0,
$ vpl8=>0, valid=0, R=0, M=0,
$ vpl9=>0, valid=0, R=0, M=0,
$ vp20=>0, valid=0, R=0, M=0,
$ vp21=>0, valid=0, R=0, M=0,
$ vp22=>0, valid=0, R=0, M=0,
$ vp23=>0, valid=0, R=0, M=0,
Reading VA 32, size 4

Translate 32 , read
phys addr = 160
value read = 604110890
Reading VA 36, size 4
Translate 36 , read
phys addr = 164
value read = 12
Received Exception 1 type: 42

Add 80 + -125
Add returning with -45

Reading VA 40, size 4
Translate 40 , read
phys addr = 168
value read = 65011720
Reading VA 44, size 4
Translate 44 , read
phys addr = 172
value read = 0
Reading VA 520, size 4
Translate 520 , read
Invalid virtual page # 520
Received Exception 2 type: -45

Ensureln 4
MRAllocator::Allocate
$ vp0=>1, valid=1l, R=1,

=0, s
$ vpl=>0, valid=0, R=0, 0

r S

tatus=1,
tatus=1,
tatus=1,
tatus=1,
tatus=1,
tatus=2,
tatus=4,
tatus=4,
tatus=4,
tatus=4,
status=5,
status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,

tatus=1,
tatus=1,
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$ vp2=>3, wvalid=1l, R=1, M=0,
$ vp3=>1, valid=0, R=1, M=0,
$ vp4=>1, valid=0, R=1, M=0,
$ vp5=>4, valid=1, R=1, M=1,
$ vp6=>5, valid=1l, R=1, M=1,
$ vp7=>6, valid=1l, R=1, M=1,
$ vp8=>0, valid=1l, R=1, M=1,
$ vp9=>0, valid=0, R=0, M=0,
$ vpl0=>0, valid=0, R=0, M=0
$ vpll=>0, valid=0, R=0, M=0
$ vpl2=>0, valid=0, R=0, M=0
$ vpl3=>0, valid=0, R=0, M=0
$ vpld=>0, valid=0, R=0, M=0
$ vpl5=>2, valid=1l, R=1, M=1
$ vpl6e=>0, valid=0, R=0, M=0
$ vpl7=>0, valid=0, R=0, M=0
$ vpl8=>0, valid=0, R=0, M=0
$ vpl9=>0, valid=0, R=0, M=0
$ vp20=>0, valid=0, R=0, M=0
$ vp21=>0, valid=0, R=0, M=0
$ vp22=>0, valid=0, R=0, M=0
$ vp23=>0, valid=0, R=0, M=0
SwapOut O

SwapIn 4,1, vmpsCode

$ vp0=>1, valid=0, R=1, M=0,
$ vpl=>0, valid=0, R=0, M=0,
$ vp2=>3, valid=1l, R=1, M=0,
$ vp3=>1, valid=0, R=1, M=0,
$ vp4=>1, valid=1, R=0, M=0,
$ vp5=>4, valid=1l, R=1, M=1,
$ vp6=>5, valid=1l, R=1, M=1,
$ vp7=>6, valid=1l, R=1, M=1,
$ vp8=>0, valid=1l, R=1, M=1,
$ vp9=>0, valid=0, R=0, M=0,
$ vpl0=>0, valid=0, R=0, M=0
$ vpll=>0, valid=0, R=0, M=0
$ vpl2=>0, valid=0, R=0, M=0
$ vpl3=>0, valid=0, R=0, M=0
$ vpl4d=>0, valid=0, R=0, M=0
$ vpl5=>2, valid=1l, R=1, M=1
$ vple=>0, valid=0, R=0, M=0
$ vpl7=>0, valid=0, R=0, M=0
$ vpl8=>0, valid=0, R=0, M=0
$ vpl9=>0, valid=0, R=0, M=0
$ vp20=>0, valid=0, R=0, M=0
$ vp21=>0, valid=0, R=0, M=0
$ vp22=>0, valid=0, R=0, M=0
$ vp23=>0, valid=0, R=0, M=0

Reading VA 520, size 4
Translate 520 , read
phys addr = 136
value read = 1006895104
Reading VA 524, size 4
Translate 524 , read
phys addr = 140
value read =
Reading VA 640,

-1937505664
size 4

status=1,
status=1,
status=1,
status=2,
status=4,
status=4,
status=4,
status=4,
status=5,
status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
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status=1,
status=2,
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status=0,
status=0,
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Translate 640 , read
phys addr = 512

value read = 80
Reading VA 528, size 4

Translate 528 , read
phys addr = 144

value read = 0
Reading VA 532, size 4

Translate 532 , read
phys addr = 148

value read = 612564993
Reading VA 536, size 4

Translate 536 , read
phys addr = 152

value read = 202880
Reading VA 540, size 4

Translate 540 , read
phys addr = 156

value read = 7346209
Reading VA 544, size 4

Translate 544 , read
phys addr = 160

value read = 612630548
Reading VA 548, size 4

Translate 548 , read
phys addr = 164

value read = -1402863616
Writing VA 1092, size 4, value -45

Translate 1092 , write
phys addr = 68
Reading VA 552, size 4

Translate 552 , read
phys addr = 168

value read = 1006698496
Reading VA 556, size 4

Translate 556 , read
phys addr = 172

value read = -1406926208
Writing VA 640, size 4, value 100

Translate 640 , write
phys addr = 512
Reading VA 560, size 4

Translate 560 , read
phys addr = 176

value read = 679739492
Reading VA 564, size 4

Translate 564 , read
phys addr = 180

value read = 343998443
Reading VA 568, size 4

Translate 568 , read
phys addr = 184

value read = 0
Reading VA 572, size 4

Translate 572 , read
phys addr = 188

value read = 201326596



Reading VA 576, size 4

Translate 576 , read
phys addr = 192

value read = 0
Reading VA 16, size 4

Translate 16 , read

Invalid virtual page # 16

Received Exception 2 type: -45
EnsureIn O

MRAllocator::Allocate

$ vp0=>1, valid=0, R=1, M=0, status=1,
$ vpl=>0, valid=0, R=0, M=0, status=1,
$ vp2=>3, valid=1, R=1, M=0, status=1,
$ vp3=>1, valid=0, R=1, M=0, status=1,
$ vp4=>1, valid=1, R=1, M=0, status=1,
$ vp5=>4, valid=1l, R=1, M=1, status=2,
$ vp6=>5, valid=1l, R=1, M=1, status=4,
$ vp7=>6, valid=1, R=1, M=1, status=4,
$ vp8=>0, valid=1, R=1, M=1, status=4,
$ vp9=>0, valid=0, R=0, M=0, status=4,
$ vpl0=>0, valid=0, R=0, M=0, status=5,
$ vpll=>0, valid=0, R=0, M=0, status=5,
$ vpl2=>0, valid=0, R=0, M=0, status=5,
$ vpl3=>0, valid=0, R=0, M=0, status=5,
$ vpld=>0, valid=0, R=0, M=0, status=5,
$ vpl5=>2, valid=1l, R=1, M=1, status=5,
$ vple=>0, valid=0, R=0, M=0, status=0,
$ vpl7=>0, valid=0, R=0, M=0, status=0,
$ vpl8=>0, valid=0, R=0, M=0, status=0,
$ vpl9=>0, valid=0, R=0, M=0, status=0,
$ vp20=>0, valid=0, R=0, M=0, status=0,
$ vp21=>0, valid=0, R=0, M=0, status=0,
$ vp22=>0, valid=0, R=0, M=0, status=0,
$ vp23=>0, valid=0, R=0, M=0, status=0,
SwapOut 4

SwapIn 0,1, vmpsCode

$ vp0=>1, valid=1, R=0, M=0, status=1,
$ vpl=>0, valid=0, R=0, M=0, status=1,
$ vp2=>3, valid=1l, R=1, M=0, status=1,
$ vp3=>1, valid=0, R=1, M=0, status=1,
$ vp4=>1, valid=0, R=1, M=0, status=1,
$ vp5=>4, wvalid=1, R=1, M=1, status=2,
$ vp6=>5, valid=1l, R=1, M=1, status=4,
$ vp7=>6, valid=1, R=1, M=1, status=4,
$ vp8=>0, valid=1, R=1, M=1, status=4,
$ vp9=>0, valid=0, R=0, M=0, status=4,
$ vpl0=>0, valid=0, R=0, M=0, status=5,
$ vpll=>0, valid=0, R=0, M=0, status=5,
$ vpl2=>0, valid=0, R=0, M=0, status=5,
$ vpl3=>0, valid=0, R=0, M=0, status=5,
$ vpld=>0, valid=0, R=0, M=0, status=5,
$ vpl5=>2, wvalid=1, R=1, M=1, status=5,
$ vple=>0, valid=0, R=0, M=0, status=0,
$ vpl7=>0, valid=0, R=0, M=0, status=0,
$ vpl8=>0, valid=0, R=0, M=0, status=0,
$ vpl9=>0, valid=0, R=0, M=0, status=0,

swap-1
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swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
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swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1



$ vp20=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp21=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp22=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp23=>0, valid=0, R=0, M=0, status=0, swap-1
Reading VA 16, size 4

Translate 16 , read
phys addr = 144

value read = 604110848
Reading VA 20, size 4

Translate 20 , read
phys addr = 148

value read = 12

Received Exception 1 type: O

Shutdown, initiated by user program.

Machine halting!

Ticks: total 278, idle 0, system 40, user 238
Disk I/O: reads 0, writes O

Console I/0: reads 0, writes O

Paging: faults 28

Network I/0: packets received 0, sent 0
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tests summary: ok:0

Initializing address space: 16, 2048
Initializing code segment.

Initializing data segment.

Initializing uninitialized data segment.
Initializing stack segment.

$ vp0=>0, valid=0, R=0, M=0, status=1, swap-1
$ vpl=>0, valid=0, R=0, M=0, status=1, swap-1
$ vp2=>0, valid=0, R=0, M=0, status=1, swap-1
$ vp3=>0, valid=0, R=0, M=0, status=1l, swap-1
$ vp4=>0, valid=0, R=0, M=0, status=1l, swap-1
$ vp5=>0, wvalid=0, R=0, M=0, status=2, swap-1
$ vp6=>0, valid=0, R=0, M=0, status=4, swap-1
$ vp7=>0, valid=0, R=0, M=0, status=4, swap-1
$ vp8=>0, valid=0, R=0, M=0, status=4, swap-1
$ vp9=>0, valid=0, R=0, M=0, status=4, swap-1
$ vpl0=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpll=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl2=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl3=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpld=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl5=>0, valid=0, R=0, M=0, status=5, swap-1
$ vple=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl7=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl8=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl9=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp20=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp21=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp22=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp23=>0, valid=0, R=0, M=0, status=0, swap-1

Initializing stack pointer: 2032
Reading VA 0, size 4

Translate 0 , read
Invalid virtual page # O
Received Exception 2 type: 0

EnsurelIn O
MRAllocator::Allocate
SwapIn 0,0, vmpsCode
$ vp0=>0, wvalid=1,
vpl=>0, wvalid=0,
vp2=>0, wvalid=0,
vp3=>0, wvalid=0,
vp4=>0, wvalid=0,
vp5=>0, wvalid=0,
vp6=>0, wvalid=0,
vp7=>0, wvalid=0,
vp8=>0, wvalid=o0,
vp9=>0, wvalid=o0,

status=1, swap-1
status=1, swap-1
status=1l, swap-1
status=1l, swap-1
status=1l, swap-1
status=2, swap-1
status=4, swap-1
status=4, swap-1
status=4, swap-1
status=4, swap-1
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$ vpl0=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpll=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl2=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl3=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpld=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl5=>0, valid=0, R=0, M=0, status=5, swap-1
$ vple=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl7=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl8=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl9=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp20=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp21=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp22=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp23=>0, valid=0, R=0, M=0, status=0, swap-1

Reading VA 0, size 4
Translate 0 , read
phys addr = 0
value read = 201326688
Reading VA 4, size 4
Translate 4 , read
phys addr = 4
value read = 0
Reading VA 384, size 4
Translate 384 , read
Invalid virtual page # 384
Received Exception 2 type: O

EnsurelIn 3
MRAllocator::Allocate
SwapIn 3,1, vmpsCode

$ vp0=>0, wvalid=1, R=1, M=0, status=1, swap-1
$ vpl=>0, valid=0, R=0, M=0, status=1, swap-1
$ vp2=>0, valid=0, R=0, M=0, status=1, swap-1
$ vp3=>1, valid=1, R=0, M=0, status=1, swap-1
$ vp4=>0, valid=0, R=0, M=0, status=1, swap-1
$ vp5=>0, valid=0, R=0, M=0, status=2, swap-1
$ vp6=>0, valid=0, R=0, M=0, status=4, swap-1
$ vp7=>0, valid=0, R=0, M=0, status=4, swap-1
$ vp8=>0, valid=0, R=0, M=0, status=4, swap-1
$ vp9=>0, valid=0, R=0, M=0, status=4, swap-1
$ vpl0=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpll=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl2=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl3=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpld=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl5=>0, valid=0, R=0, M=0, status=5, swap-1
$ vple=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl7=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl8=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl9=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp20=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp21=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp22=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp23=>0, valid=0, R=0, M=0, status=0, swap-1

Reading VA 384, size 4
Translate 384 , read
phys addr = 128



value read = 666763232
Reading VA 388, size 4

Translate 388 , read
phys addr = 132

value read = -1346437096
Writing VA 2024, size 4, value 8

Translate 2024 , write
Invalid virtual page # 2024
Received Exception 2 type: O

EnsurelIn 15
MRAllocator::Allocate
SwapIn 15,2, vmpsStack

$ vp0=>0, valid=1, R=1, M=0, status=1, swap-1
$ vpl=>0, valid=0, R=0, M=0, status=1, swap-1
$ vp2=>0, valid=0, R=0, M=0, status=1, swap-1
$ vp3=>1, valid=1l, R=1, M=0, status=1, swap-1
$ vp4=>0, valid=0, R=0, M=0, status=1, swap-1
$ vp5=>0, wvalid=0, R=0, M=0, status=2, swap-1
$ vp6=>0, valid=0, R=0, M=0, status=4, swap-1
$ vp7=>0, valid=0, R=0, M=0, status=4, swap-1
$ vp8=>0, valid=0, R=0, M=0, status=4, swap-1
$ vp9=>0, valid=0, R=0, M=0, status=4, swap-1
$ vpl0=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpll=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl2=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl3=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpld=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl5=>2, valid=1l, R=0, M=0, status=5, swap-1
$ vpl6e=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl7=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl8=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl9=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp20=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp21=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp22=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp23=>0, valid=0, R=0, M=0, status=0, swap-1

Reading VA 388, size 4
Translate 388 , read
phys addr = 132
value read = -1346437096
Writing VA 2024, size 4, value 8
Translate 2024 , write
phys addr = 360
Reading VA 392, size 4
Translate 392 , read
phys addr = 136
value read = -1347354604
Writing VA 2020, size 4, value 0
Translate 2020 , write
phys addr = 356
Reading VA 396, size 4
Translate 396 , read
phys addr = 140
value read = 201326684
Reading VA 400, size 4
Translate 400 , read



phys addr = 144
value read = -1347420144
Writing VA 2016, size 4, value O
Translate 2016 , write
phys addr = 352
Reading VA 368, size 4
Translate 368 , read
Invalid virtual page # 368
Received Exception 2 type: O

Ensureln 2
MRAllocator::Allocate
SwapIn 2,3, vmpsCode

$ vp0=>0, valid=1, R=1, M=0, status=1, swap-1
$ vpl=>0, valid=0, R=0, M=0, status=1, swap-1
$ vp2=>3, wvalid=1l, R=0, M=0, status=1, swap-1
$ vp3=>1, valid=1l, R=1, M=0, status=1, swap-1
$ vp4=>0, valid=0, R=0, M=0, status=1, swap-1
$ vp5=>0, wvalid=0, R=0, M=0, status=2, swap-1
$ vp6=>0, valid=0, R=0, M=0, status=4, swap-1
$ vp7=>0, valid=0, R=0, M=0, status=4, swap-1
$ vp8=>0, valid=0, R=0, M=0, status=4, swap-1
$ vp9=>0, valid=0, R=0, M=0, status=4, swap-1
$ vpl0=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpll=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl2=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl3=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpld=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl5=>2, wvalid=1l, R=1, M=1, status=5, swap-1
$ vpl6e=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl7=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl8=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl9=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp20=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp21=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp22=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp23=>0, valid=0, R=0, M=0, status=0, swap-1

Reading VA 368, size 4
Translate 368 , read
phys addr = 496
value read = 65011720
Reading VA 372, size 4
Translate 372 , read
phys addr = 500
value read = 0
Reading VA 404, size 4
Translate 404 , read
phys addr = 148
value read = 1006895104
Reading VA 408, size 4
Translate 408 , read
phys addr = 152
value read = 612631296
Reading VA 412, size 4
Translate 412 , read
phys addr = 156
value read = 1006698496



Reading VA 416, size 4
Translate 416 , read
phys addr = 160
value read = -1407188352
Writing VA 640, size 4, value O
Translate 640 , write
Invalid virtual page # 640
Received Exception 2 type: 0

EnsurelIn 5
MRAllocator::Allocate
SwapIn 5,4,vmpsData

$ vp0=>0, valid=1, R=1, M=0, status=1, swap-1

$ vpl=>0, valid=0, R=0, M=0, status=1, swap-1

$ vp2=>3, wvalid=1l, R=1, M=0, status=1, swap-1

$ vp3=>1, wvalid=1l, R=1, M=0, status=1, swap-1

$ vp4=>0, valid=0, R=0, M=0, status=1, swap-1

$ vp5=>4, wvalid=1l, R=0, M=0, status=2, swap-1

$ vp6=>0, valid=0, R=0, M=0, status=4, swap-1

$ vp7=>0, valid=0, R=0, M=0, status=4, swap-1

$ vp8=>0, valid=0, R=0, M=0, status=4, swap-1

$ vp9=>0, valid=0, R=0, M=0, status=4, swap-1

$ vpl0=>0, wvalid=0, R=0, M=0, status=5, swap-1
$ vpll=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl2=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl3=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpld=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl5=>2, wvalid=1l, R=1, M=1, status=5, swap-1
$ vple=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl7=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl8=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl9=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp20=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp21=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp22=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp23=>0, valid=0, R=0, M=0, status=0, swap-1
Reading VA 416, size 4

Translate 416 , read
phys addr = 160
value read = -1407188352
Writing VA 640, size 4, value O
Translate 640 , write
phys addr = 512
Reading VA 420, size 4
Translate 420 , read
phys addr = 164
value read = 1006829568
Reading VA 424, size 4
Translate 424 , read
phys addr = 168
value read = -1939668352
Reading VA 640, size 4
Translate 640 , read
phys addr = 512
value read = 0
Reading VA 428, size 4
Translate 428 , read



phys addr = 172

value read = 0
Reading VA 432, size 4

Translate 432 , read
phys addr = 176

value read = 200832
Reading VA 436, size 4

Translate 436 , read
phys addr = 180

value read = 4460577
Reading VA 440, size 4

Translate 440 , read
phys addr = 184

value read = -1404895232
value 0
Translate 768 , write
Invalid virtual page # 768
Received Exception 2 type:

Writing VA 768, size 4,

Ensureln 6
MRAllocator::Allocate
SwapIn 6,5, vmpsDataUnini
$ vp0=>0, valid=1l, R=1,
$ vpl=>0, valid=0,
$ vp2=>3, valid=1l,
$ vp3=>1, valid=1l,
$ vp4=>0, wvalid=o0,
$ vp5=>4, wvalid=1,
$ vpo6=>5, valid=1,
$ vp7=>0, wvalid=0,
$ vp8=>0, wvalid=0,
$ vp9=>0, wvalid=o0,
$ vpl0=>0, valid=0,
$ vpll=>0, valid=0,
$ vpl2=>0, valid=0,
$ vpl3=>0, valid=0,
$
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vpld=>0, valid=0,
vpl5=>2, valid=1,
vple=>0, valid=0,
vpl7=>0, valid=0,
vpl8=>0, valid=0,
vpl9=>0, valid=0,
vp20=>0, valid=0,
vp21=>0, valid=0,
vp22=>0, valid=0,
vp23=>0, valid=0,
eading VA 440, size 4

Translate 440 , read

phys addr = 184
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value read = -1404895232
value 0
Translate 768 , write

Writing VA 768, size 4,

phys addr = 640

Reading VA 444, size 4
Translate 444 , read

phys addr = 188

value read = 610467860
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status=1,
status=1,
status=1,
status=1,
status=1,
status=2,
status=4,
status=4,
status=4,
status=4,

status=5,
status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1



Reading VA 448, size 4

Translate 448 , read
phys addr = 192

value read = 1006698496
Reading VA 452, size 4

Translate 452 , read
phys addr = 196

value read = -1406991744
Writing VA 640, size 4, value 20

Translate 640 , write
phys addr = 512
Reading VA 456, size 4

Translate 456 , read
phys addr = 200

value read = 677576804
Reading VA 460, size 4

Translate 460 , read
phys addr = 204

value read = 341901301
Reading VA 464, size 4

Translate 464 , read
phys addr = 208

value read = 605093923
Reading VA 420, size 4

Translate 420 , read
phys addr = 164

value read = 1006829568
Reading VA 424, size 4

Translate 424 , read
phys addr = 168

value read = -1939668352
Reading VA 640, size 4

Translate 640 , read
phys addr = 512

value read = 20
Reading VA 428, size 4

Translate 428 , read
phys addr = 172

value read = 0
Reading VA 432, size 4

Translate 432 , read
phys addr = 176

value read = 200832
Reading VA 436, size 4

Translate 436 , read
phys addr = 180

value read = 4460577
Reading VA 440, size 4

Translate 440 , read
phys addr = 184

value read = -1404895232
Writing VA 848, size 4, value 20

Translate 848 , write
phys addr = 720
Reading VA 444, size 4

Translate 444 , read
phys addr = 188



value read = 610467860
Reading VA 448, size 4

Translate 448 , read
phys addr = 192

value read = 1006698496
Reading VA 452, size 4

Translate 452 , read
phys addr = 196

value read = -1406991744
Writing VA 640, size 4, value 40

Translate 640 , write
phys addr = 512
Reading VA 456, size 4

Translate 456 , read
phys addr = 200

value read = 677576804
Reading VA 460, size 4

Translate 460 , read
phys addr = 204

value read = 341901301
Reading VA 464, size 4

Translate 464 , read
phys addr = 208

value read = 605093923
Reading VA 420, size 4

Translate 420 , read
phys addr = 164

value read = 1006829568
Reading VA 424, size 4

Translate 424 , read
phys addr = 168

value read = -1939668352
Reading VA 640, size 4

Translate 640 , read
phys addr = 512

value read = 40
Reading VA 428, size 4

Translate 428 , read
phys addr = 172

value read = 0
Reading VA 432, size 4

Translate 432 , read
phys addr = 176

value read = 200832
Reading VA 436, size 4

Translate 436 , read
phys addr = 180

value read = 4460577
Reading VA 440, size 4

Translate 440 , read
phys addr = 184

value read = -1404895232
Writing VA 928, size 4, value 40

Translate 928 , write
Invalid virtual page # 928
Received Exception 2 type: 928



EnsurelIn 7
MRAllocator::Allocate

SwapIn 7,6,vmpsDataUninit

$ vp0=>0, valid=1, R=1, M=0, status=1, swap-1
$ vpl=>0, valid=0, R=0, M=0, status=1, swap-1
$ vp2=>3, wvalid=1l, R=1, M=0, status=1, swap-1
$ vp3=>1, wvalid=1l, R=1, M=0, status=1, swap-1
$ vp4=>0, valid=0, R=0, M=0, status=1, swap-1
$ vp5=>4, valid=1, R=1, M=1, status=2, swap-1
$ vp6=>5, valid=1l, R=1, M=1, status=4, swap-1
$ vp7=>6, valid=1, R=0, M=0, status=4, swap-1
$ vp8=>0, valid=0, R=0, M=0, status=4, swap-1
$ vp9=>0, valid=0, R=0, M=0, status=4, swap-1
$ vpl0=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpll=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl2=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl3=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl4d=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl5=>2, valid=1l, R=1, M=1, status=5, swap-1
$ vpl6e=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl7=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl8=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl9=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp20=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp21=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp22=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp23=>0, valid=0, R=0, M=0, status=0, swap-1
Reading VA 440, size 4

Translate 440 , read
phys addr = 184

value read = -1404895232
Writing VA 928, size 4, value 40

Translate 928 , write
phys addr = 800
Reading VA 444, size 4

Translate 444 , read
phys addr = 188

value read = 610467860
Reading VA 448, size 4

Translate 448 , read
phys addr = 192

value read = 1006698496
Reading VA 452, size 4

Translate 452 , read
phys addr = 196

value read = -1406991744
Writing VA 640, size 4, value 60

Translate 640 , write
phys addr = 512
Reading VA 456, size 4

Translate 456 , read
phys addr = 200

value read = 677576804
Reading VA 460, size 4

Translate 460 , read
phys addr = 204

value read = 341901301



Reading VA 464, size 4

Translate 464 , read
phys addr = 208

value read = 605093923
Reading VA 420, size 4

Translate 420 , read
phys addr = 164

value read = 1006829568
Reading VA 424, size 4

Translate 424 , read
phys addr = 168

value read = -1939668352
Reading VA 640, size 4

Translate 640 , read
phys addr = 512

value read = 60
Reading VA 428, size 4

Translate 428 , read
phys addr = 172

value read = 0
Reading VA 432, size 4

Translate 432 , read
phys addr = 176

value read = 200832
Reading VA 436, size 4

Translate 436 , read
phys addr = 180

value read = 4460577
Reading VA 440, size 4

Translate 440 , read
phys addr = 184

value read = -1404895232
Writing VA 1008, size 4, value 60

Translate 1008 , write
phys addr = 880
Reading VA 444, size 4

Translate 444 , read
phys addr = 188

value read = 610467860
Reading VA 448, size 4

Translate 448 , read
phys addr = 192

value read = 1006698496
Reading VA 452, size 4

Translate 452 , read
phys addr = 196

value read = -1406991744
Writing VA 640, size 4, value 80

Translate 640 , write
phys addr = 512
Reading VA 456, size 4

Translate 456 , read
phys addr = 200

value read = 677576804
Reading VA 460, size 4

Translate 460 , read
phys addr = 204



value read = 341901301
Reading VA 464, size 4

Translate 464 , read
phys addr = 208

value read = 605093923
Reading VA 420, size 4

Translate 420 , read
phys addr = 164

value read = 1006829568
Reading VA 424, size 4

Translate 424 , read
phys addr = 168

value read = -1939668352
Reading VA 640, size 4

Translate 640 , read
phys addr = 512

value read = 80
Reading VA 428, size 4

Translate 428 , read
phys addr = 172

value read = 0
Reading VA 432, size 4

Translate 432 , read
phys addr = 176

value read = 200832
Reading VA 436, size 4

Translate 436 , read
phys addr = 180

value read = 4460577
Reading VA 440, size 4

Translate 440 , read
phys addr = 184

value read = -1404895232
Writing VA 1088, size 4, wvalue 80

Translate 1088 , write
Invalid virtual page # 1088

Received Exception 2 type: 1088

EnsurelIn 8

MRAllocator::Allocate

S vp0=>0, wvalid=1l, R=1, M=0, status=1,

$ vpl=>0, valid=0, R=0, M=0, status=1,

swap-1

swap-1



vp2=>3, valid=1l,
vp3=>1, valid=1,
vp4=>0, valid=0,
vpb=>4, valid=1,
vp6=>5, wvalid=1,
vp7=>6, valid=1l,
vp8=>0, valid=0,
vp9=>0, valid=0,
vpl0=>0, wvalid=0,
vpll=>0, wvalid=o0,
vpl2=>0, wvalid=0,
vpl3=>0, wvalid=o0,
vpl4d=>0, wvalid=0,
vpl5=>2, wvalid=1,

vpl6=>0, wvalid=0,

v v v . v N »n v . u»n &N U v W Ur

vpl7=>0, valid=0,
vpl8=>0, valid=0,
vpl9=>0, wvalid=0,
vp20=>0, wvalid=0,
vp21l=>0, wvalid=o0,

vp22=>0, valid=0,

v v O v O W»

vp23=>0, wvalid=0,

SwapOut 7

R=1,

R=0,

7 saved to swapPagel

Bt B

SwapIn 8, 6,vmpsDataUninit

status=1,
status=1,
status=1,
status=2,
status=4,
status=4,
status=4,
status=4,
status=5,
status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,

status=0,

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1

swap-1



vp0=>0, wvalid=1, R=1, M=0, status=1, swap-1
vpl=>0, valid=0, R=0, M=0, status=1l, swap-1
vp2=>3, valid=1, R=1, M=0, status=1l, swap-1
vp3=>1, valid=1l, R=1, M=0, status=1l, swap-1
vp4=>0, wvalid=0, R=0, M=0, status=1l, swap-1
vpb=>4, valid=1l, R=1, M=1, status=2, swap-1
vp6=>5, wvalid=1, R=1, M=1, status=4, swap-1
vp7=>6, valid=0, R=1, M=1, status=7, swapO

vp8=>6, valid=1, R=0, M=0, status=4, swap-1
vp9=>0, valid=0, R=0, M=0, status=4, swap-1
vpl0=>0, valid=0, R=0, M=0, status=5, swap-1
vpll=>0, wvalid=0, R=0, M=0, status=5, swap-1
vpl2=>0, valid=0, R=0, M=0, status=5, swap-1
vpl3=>0, wvalid=0, R=0, M=0, status=5, swap-1

vpl4d=>0, wvalid=0, R=0, M=0, status=5, swap-1

v v v . v N »n v . u»n &N U v W Ur

vpl5=>2, wvalid=1, R=1], M=1, status=5, swap-1
vple=>0, wvalid=0, R=0, M=0, status=0, swap-1
vpl7=>0, wvalid=0, R=0, M=0, status=0, swap-1
vpl8=>0, wvalid=0, R=0, M=0, status=0, swap-1
vpl9=>0, wvalid=0, R=0, M=0, status=0, swap-1
vp20=>0, wvalid=0, R=0, M=0, status=0, swap-1
vp21=>0, wvalid=0, R=0, M=0, status=0, swap-1

vp22=>0, wvalid=0, R=0, M=0, status=0, swap-1

v v O v N v O W

vp23=>0, wvalid=0, R=0, M=0, status=0, swap-1
Reading VA 440, size 4

Translate 440 , read



phys addr = 184
value read = -1404895232
Writing VA 1088, size 4, value 80
Translate 1088 , write
phys addr = 832

Reading VA 444, size 4

Translate 444 , read
phys addr = 188

value read = 610467860
Reading VA 448, size 4

Translate 448 , read
phys addr = 192

value read = 1006698496
Reading VA 452, size 4

Translate 452 , read
phys addr = 196

value read = -1406991744
Writing VA 640, size 4, value 100

Translate 640 , write
phys addr = 512
Reading VA 456, size 4

Translate 456 , read
phys addr = 200

value read = 677576804
Reading VA 460, size 4

Translate 460 , read
phys addr = 204

value read = 341901301
Reading VA 464, size 4

Translate 464 , read
phys addr = 208

value read = 605093923
Reading VA 468, size 4

Translate 468 , read
phys addr = 212

value read = 1006698496
Reading VA 472, size 4

Translate 472 , read
phys addr = 216

value read = -1407188352
Writing VA 640, size 4, value O

Translate 640 , write
phys addr = 512
Reading VA 476, size 4

Translate 476 , read
phys addr = 220

value read = 1007681536
Reading VA 480, size 4

Translate 480 , read
phys addr = 224

value read = 638583552



Reading VA 484, size 4

Translate 484 , read
phys addr = 228

value read = 1006960640
Reading VA 488, size 4

Translate 488 , read
phys addr = 232

value read = -1935342976
Reading VA 640, size 4

Translate 640 , read
phys addr = 512

value read = 0
Reading VA 492, size 4

Translate 492 , read
phys addr = 236

value read = 0
Reading VA 496, size 4

Translate 496 , read
phys addr = 240

value read = 331904
Reading VA 500, size 4

Translate 500 , read
phys addr = 244

value read = 5247009
VirtMemMRAllocator::TimerCallback 0
Reading VA 504, size 4

Translate 504 , read
phys addr = 248

value read = 337984
Reading VA 508, size 4

Translate 508 , read
phys addr = 252

value read = -1941700608
Reading VA 768, size 4

Translate 768 , read
phys addr = 640

value read = 0
Reading VA 512, size 4

Translate 512 , read
Invalid virtual page # 512
Received Exception 2 type: 768

Ensureln 4
MRAllocator::Allocate

$ vp0=>0, wvalid=1, R=1, M=0, status=1, swap-1
$ vpl=>0, valid=0, R=0, M=0, status=1, swap-1
$ vp2=>3, valid=1l, R=1, M=0, status=1, swap-1
$ vp3=>1, wvalid=1, R=1, M=0, status=1, swap-1
$ vp4=>0, valid=0, R=0, M=0, status=1, swap-1
$ vp5=>4, valid=1, R=1, M=1, status=2, swap-1
$ vp6=>5, valid=1, R=1, M=1, status=4, swap-1
$ vp7=>6, valid=0, R=1, M=1, status=7, swap0

$ vp8=>6, valid=1l, R=1, M=1, status=4, swap-1
$ vp9=>0, valid=0, R=0, M=0, status=4, swap-1
$ vpl0=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpll=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl2=>0, valid=0, R=0, M=0, status=5, swap-1



vpl3=>0, valid=0,
vpl4=>0, valid=0,
vplb=>2, valid=1,
vpl6=>0, valid=0,
vpl7=>0, valid=0,

S status=5, swap-1
$

$

$

$

$ vpl8=>0, valid=0,
$

$

$

$

$

S

status=5, swap-1
status=5, swap-1
status=0, swap-1
status=0, swap-1
status=0, swap-1
status=0, swap-1
status=0, swap-1
status=0, swap-1
status=0, swap-1
status=0, swap-1
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vpl9=>0, wvalid=0,
vp20=>0, valid=0,
vp21=>0, valid=0,
vp22=>0, valid=0,
vp23=>0, valid=0,

wapOut 8
8 saved to swapPagel

SwapIn 4,6, vmpsCode

I
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I
~

I
<

I
<

I
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I
<

I
~

I
~

~
~

$ vp0=>0, valid=1l, R=1, M=0, status=1, swap-1
$ vpl=>0, valid=0, R=0, M=0, status=1, swap-1
$ vp2=>3, valid=1l, R=1, M=0, status=1, swap-1
$ vp3=>1, valid=1l, R=1, M=0, status=1l, swap-1
$ vp4=>6, valid=1l, R=0, M=0, status=1, swap-1
$ vp5=>4, valid=1l, R=1, M=1, status=2, swap-1
$ vp6=>5, valid=1l, R=1, M=1, status=4, swap-1
$ vp7=>6, valid=0, R=1, M=1, status=7, swap0

$ vp8=>6, valid=0, R=1, M=1, status=7, swapl

$ vp9=>0, valid=0, R=0, M=0, status=4, swap-1
$ vpl0=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpll=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl2=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl3=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl4d=>0, valid=0, R=0, M=0, status=5, swap-1
$ vpl5=>2, valid=1l, R=1, M=1, status=5, swap-1
$ vple=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl7=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl8=>0, valid=0, R=0, M=0, status=0, swap-1
$ vpl9=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp20=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp21=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp22=>0, valid=0, R=0, M=0, status=0, swap-1
$ vp23=>0, valid=0, R=0, M=0, status=0, swap-1

Reading VA 512, size 4

Translate 512 , read
phys addr = 768

value read = 201326600
Reading VA 516, size 4

Translate 516 , read
phys addr = 772

value read = 35989539
Reading VA 32, size 4

Translate 32 , read
phys addr = 32

value read = 604110890
Reading VA 36, size 4

Translate 36 , read
phys addr = 36

value read = 12
Received Exception 1 type: 42

Add 0 + 35



Add returning with 35

Reading VA 40, size 4

Translate 40 , read
phys addr = 40

value read = 65011720
Reading VA 44, size 4

Translate 44 , read
phys addr = 44

value read = 0
Reading VA 520, size 4

Translate 520 , read
phys addr = 776

value read = 1006895104
Reading VA 524, size 4

Translate 524 , read
phys addr = 780

value read = -1937505664
Reading VA 640, size 4

Translate 640 , read
phys addr = 512

value read = 0
Reading VA 528, size 4

Translate 528 , read
phys addr = 784

value read = 0
Reading VA 532, size 4

Translate 532 , read
phys addr = 788

value read = 612564993
Reading VA 536, size 4

Translate 536 , read
phys addr = 792

value read = 202880
Reading VA 540, size 4

Translate 540 , read
phys addr = 796

value read = 7346209
Reading VA 544, size 4

Translate 544 , read
phys addr = 800

value read = 612630548
Reading VA 548, size 4

Translate 548 , read
phys addr = 804

value read = -1402863616
Writing VA 772, size 4, value 35

Translate 772 , write
phys addr = 644
Reading VA 552, size 4

Translate 552 , read
phys addr = 808

value read = 1006698496
Reading VA 556, size 4

Translate 556 , read
phys addr = 812



value read = -1406926208
Writing VA 640, size 4, value 20

Translate 640 , write
phys addr = 512
Reading VA 560, size 4

Translate 560 , read
phys addr = 816

value read = 679739492
Reading VA 564, size 4

Translate 564 , read
phys addr = 820

value read = 343998443
Reading VA 568, size 4

Translate 568 , read
phys addr = 824

value read = 0
Reading VA 484, size 4

Translate 484 , read
phys addr = 228

value read = 1006960640
Reading VA 488, size 4

Translate 488 , read
phys addr = 232

value read = -1935342976
Reading VA 640, size 4

Translate 640 , read
phys addr = 512

value read = 20
Reading VA 492, size 4

Translate 492 , read
phys addr = 236

value read = 0
Reading VA 496, size 4

Translate 496 , read
phys addr = 240

value read = 331904
Reading VA 500, size 4

Translate 500 , read
phys addr = 244

value read = 5247009
Reading VA 504, size 4

Translate 504 , read
phys addr = 248

value read = 337984
Reading VA 508, size 4

Translate 508 , read
phys addr = 252

value read = -1941700608
Reading VA 848, size 4

Translate 848 , read
phys addr = 720

value read = 20
Reading VA 512, size 4

Translate 512 , read
phys addr = 768

value read = 201326600
Reading VA 516, size 4



Translate 516 , read
phys addr = 772

value read = 35989539
Reading VA 32, size 4

Translate 32 , read
phys addr = 32

value read = 604110890
Reading VA 36, size 4

Translate 36 , read
phys addr = 36

value read = 12
Received Exception 1 type: 42

Add 20 + -5
Add returning with 15

Reading VA 40, size 4

Translate 40 , read
phys addr = 40

value read = 65011720
Reading VA 44, size 4

Translate 44 , read
phys addr = 44

value read = 0
Reading VA 520, size 4

Translate 520 , read
phys addr = 776

value read = 1006895104
Reading VA 524, size 4

Translate 524 , read
phys addr = 780

value read = -1937505664
Reading VA 640, size 4

Translate 640 , read
phys addr = 512

value read = 20
Reading VA 528, size 4

Translate 528 , read
phys addr = 784

value read = 0
Reading VA 532, size 4

Translate 532 , read
phys addr = 788

value read = 612564993
Reading VA 536, size 4

Translate 536 , read
phys addr = 792

value read = 202880
Reading VA 540, size 4

Translate 540 , read
phys addr = 796

value read = 7346209
Reading VA 544, size 4

Translate 544 , read
phys addr = 800

value read = 612630548



Reading VA 548, size 4
Translate 548 , read
phys addr = 804
value read = -1402863616
Writing VA 852, size 4, value 15
Translate 852 , write
phys addr = 724
Reading VA 552, size 4
Translate 552 , read
phys addr = 808
value read = 1006698496
Reading VA 556, size 4
Translate 556 , read
phys addr = 812
value read = -1406926208
Writing VA 640, size 4, value 40
Translate 640 , write
phys addr = 512
Reading VA 560, size 4
Translate 560 , read
phys addr = 816
value read = 679739492
Reading VA 564, size 4
Translate 564 , read
phys addr = 820
value read = 343998443
Reading VA 568, size 4
Translate 568 , read
phys addr = 824
value read = 0
Reading VA 484, size 4
Translate 484 , read
phys addr = 228
value read = 1006960640
Reading VA 488, size 4
Translate 488 , read
phys addr = 232
value read = -1935342976
Reading VA 640, size 4
Translate 640 , read
phys addr = 512
value read = 40
Reading VA 492, size 4
Translate 492 , read
phys addr = 236
value read = 0
Reading VA 496, size 4
Translate 496 , read
phys addr = 240
value read = 331904
Reading VA 500, size 4
Translate 500 , read
phys addr = 244
value read = 5247009
Reading VA 504, size 4
Translate 504 , read
phys addr = 248



value read = 337984
Reading VA 508, size 4

Translate 508 , read
phys addr = 252

value read = -1941700608
Reading VA 928, size 4

Translate 928 , read
Invalid virtual page # 928
Received Exception 2 type: 92

EnsurelIn 7
MRAllocator::Allocate

$ vp0=>0, valid=1, R=1, M=0,

$ vpl=>0, valid=0, R=0, M=0,

$ vp2=>3, wvalid=1l, R=1, M=0,

$ vp3=>1, wvalid=1l, R=1, M=0,

$ vp4=>6, valid=1l, R=1, M=0,

$ vp5=>4, valid=1, R=1, M=1,

$ vp6=>5, valid=1l, R=1, M=1,

$ vp7=>6, valid=0, R=1, M=1,

$ vp8=>6, valid=0, R=1, M=1,

$ vp9=>0, valid=0, R=0, M=0,

$ vpl0=>0, valid=0, R=0, M=0,
$ vpll=>0, valid=0, R=0, M=0,
$ vpl2=>0, valid=0, R=0, M=0,
$ vpl3=>0, valid=0, R=0, M=0,
$ vpld=>0, valid=0, R=0, M=0,
$ vpl5=>2, valid=1, R=1, M=1,
$ vple=>0, valid=0, R=0, M=0,
$ vpl7=>0, valid=0, R=0, M=0,
$ vpl8=>0, valid=0, R=0, M=0,
$ vpl9=>0, valid=0, R=0, M=0,
$ vp20=>0, valid=0, R=0, M=0,
$ vp21=>0, valid=0, R=0, M=0,
$ vp22=>0, valid=0, R=0, M=0,
$ vp23=>0, valid=0, R=0, M=0,
SwapOut 15

15 saved to swapPage?2
SwapIn 7,2,vmpsSwap
vp0=>0, wvalid=1,
vpl=>0, wvalid=0,
vp2=>3, valid=l,
vp3=>1, wvalid=l,
vp4=>6, valid=l,
vp5=>4, valid=1,
vp6=>5, valid=1l,
vp7=>2, valid=l,
vp8=>6, wvalid=0,
vp9=>0, wvalid=0,
vpl0=>0, wvalid=0,
vpll=>0, wvalid=0,
vpl2=>0, valid=0,
vpl3=>0, wvalid=0,
vpl4=>0, wvalid=0,
vpl5=>2, valid=0,
vpl6=>0, valid=0,
vpl7=>0, valid=0,
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status=1,
status=1,
status=1,
status=1,
status=1,
status=2,
status=4,
status=7,
status=7,
status=4,
status=5,
status=5,
status=5,
status=5,
status=5,
status=5,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,

status=1,
status=1,
status=1,
status=1,
status=1,
status=2,
status=4,
status=7,
status=7,
status=4,
status=5,
status=5,
status=5,
status=5,
status=5,
status=7,
status=0,
status=0,

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap0
swapl
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swapl
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap2
swap-1
swap-1



$ vpl8=>0, valid=0, R=0, M=0, status=0,
$ vpl9=>0, valid=0, R=0, M=0, status=0,
$ vp20=>0, valid=0, R=0, M=0, status=0,
$ vp21=>0, valid=0, R=0, M=0, status=0,
$ vp22=>0, valid=0, R=0, M=0, status=0,
$ vp23=>0, valid=0, R=0, M=0, status=0,

Reading VA 508, size 4

Translate 508 , read
phys addr = 252

value read = -1941700608
Reading VA 928, size 4

Translate 928 , read
phys addr = 288

value read = 40
Reading VA 512, size 4

Translate 512 , read
phys addr = 768

value read = 201326600
Reading VA 516, size 4

Translate 516 , read
phys addr = 772

value read = 35989539
Reading VA 32, size 4

Translate 32 , read
phys addr = 32

value read = 604110890
Reading VA 36, size 4

Translate 36 , read
phys addr = 36

value read = 12
Received Exception 1 type: 42

Add 40 + -45
Add returning with -5

Reading VA 40, size 4

Translate 40 , read
phys addr = 40

value read = 65011720
Reading VA 44, size 4

Translate 44 , read
phys addr = 44

value read = 0
Reading VA 520, size 4

Translate 520 , read
phys addr = 776

value read = 1006895104
Reading VA 524, size 4

Translate 524 , read
phys addr = 780

value read = -1937505664
Reading VA 640, size 4

Translate 640 , read
phys addr = 512

value read = 40
Reading VA 528, size 4

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1



Translate 528 , read
phys addr = 784

value read = 0
Reading VA 532, size 4

Translate 532 , read
phys addr = 788

value read = 612564993
Reading VA 536, size 4

Translate 536 , read
phys addr = 792

value read = 202880
Reading VA 540, size 4

Translate 540 , read
phys addr = 796

value read = 7346209
Reading VA 544, size 4

Translate 544 , read
phys addr = 800

value read = 612630548
Reading VA 548, size 4

Translate 548 , read
phys addr = 804

value read = -1402863616
Writing VA 932, size 4, value -5

Translate 932 , write
phys addr = 292
Reading VA 552, size 4

Translate 552 , read
phys addr = 808

value read = 1006698496
Reading VA 556, size 4

Translate 556 , read
phys addr = 812

value read = -1406926208
Writing VA 640, size 4, value 60

Translate 640 , write
phys addr = 512
Reading VA 560, size 4

Translate 560 , read
phys addr = 816

value read = 679739492
Reading VA 564, size 4

Translate 564 , read
phys addr = 820

value read = 343998443
Reading VA 568, size 4

Translate 568 , read
phys addr = 824

value read = 0
Reading VA 484, size 4

Translate 484 , read
phys addr = 228

value read = 1006960640
Reading VA 488, size 4

Translate 488 , read
phys addr = 232

value read = -1935342976



Reading VA 640, size 4

Translate 640 , read
phys addr = 512

value read = 60
Reading VA 492, size 4

Translate 492 , read
phys addr = 236

value read = 0
Reading VA 496, size 4

Translate 496 , read
phys addr = 240

value read = 331904
Reading VA 500, size 4

Translate 500 , read
phys addr = 244

value read = 5247009
VirtMemMRAllocator::TimerCallback 1
Reading VA 504, size 4

Translate 504 , read
phys addr = 248

value read = 337984
Reading VA 508, size 4

Translate 508 , read
phys addr = 252

value read = -1941700608
Reading VA 1008, size 4

Translate 1008 , read
phys addr = 368

value read = 60
Reading VA 512, size 4

Translate 512 , read
phys addr = 768

value read = 201326600
Reading VA 516, size 4

Translate 516 , read
phys addr = 772

value read = 35989539
Reading VA 32, size 4

Translate 32 , read
phys addr = 32

value read = 604110890
Reading VA 36, size 4

Translate 36 , read
phys addr = 36

value read = 12
Received Exception 1 type: 42

Add 60 + -85
Add returning with -25

Reading VA 40, size 4
Translate 40 , read
phys addr = 40
value read = 65011720
Reading VA 44, size 4
Translate 44 , read



phys addr = 44
value read = 0
Reading VA 520, size 4
Translate 520 , read
phys addr = 776
value read = 1006895104
Reading VA 524, size 4
Translate 524 , read
phys addr = 780
value read = -1937505664
Reading VA 640, size 4
Translate 640 , read
phys addr = 512
value read = 60
Reading VA 528, size 4
Translate 528 , read
phys addr = 784
value read = 0
Reading VA 532, size 4
Translate 532 , read
phys addr = 788
value read = 612564993
Reading VA 536, size 4
Translate 536 , read
phys addr = 792
value read = 202880
Reading VA 540, size 4
Translate 540 , read
phys addr = 796
value read = 7346209
Reading VA 544, size 4
Translate 544 , read
phys addr = 800
value read = 612630548
Reading VA 548, size 4
Translate 548 , read
phys addr = 804
value read = -1402863616
Writing VA 1012, size 4, value -25
Translate 1012 , write
phys addr = 372
Reading VA 552, size 4
Translate 552 , read
phys addr = 808
value read = 1006698496
Reading VA 556, size 4
Translate 556 , read
phys addr = 812
value read = -1406926208
Writing VA 640, size 4, value 80
Translate 640 , write
phys addr = 512
Reading VA 560, size 4
Translate 560 , read
phys addr = 816
value read = 679739492
Reading VA 564, size 4



Translate 564 , read
phys addr = 820

value read = 343998443
Reading VA 568, size 4

Translate 568 , read
phys addr = 824

value read = 0
Reading VA 484, size 4

Translate 484 , read
phys addr = 228

value read = 1006960640
Reading VA 488, size 4

Translate 488 , read
phys addr = 232

value read = -1935342976
Reading VA 640, size 4

Translate 640 , read
phys addr = 512

value read = 80
Reading VA 492, size 4

Translate 492 , read
phys addr = 236

value read = 0
Reading VA 496, size 4

Translate 496 , read
phys addr = 240

value read = 331904
Reading VA 500, size 4

Translate 500 , read
phys addr = 244

value read = 5247009
Reading VA 504, size 4

Translate 504 , read
phys addr = 248

value read = 337984
Reading VA 508, size 4

Translate 508 , read
phys addr = 252

value read = -1941700608
Reading VA 1088, size 4

Translate 1088 , read
Invalid virtual page # 1088
Received Exception 2 type: 1088

EnsurelIn 8

MRAllocator::Allocate

$ vp0=>0, valid=1, R=1, M=0,
$ vpl=>0, valid=0, R=0, M=0,
$ vp2=>3, valid=1l, R=1, M=0,
$ vp3=>1, valid=1l, R=1, M=0,
$ vp4=>6, valid=1l, R=1, M=0,
$ vp5=>4, valid=1l, R=1, M=1,
$ vp6=>5, valid=1, R=1, M=1,
$ vp7=>2, valid=1, R=1, M=1,
$ vp8=>6, valid=0, R=1, M=1,
$ vp9=>0, valid=0, R=0, M=0,
$ vpl0=>0, valid=0, R=0, M=0

status=1,
status=1,
status=1,
status=1,
status=1,
status=2,
status=4,
status=7,
status=7,
status=4,
, status=5,

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swapl

swap-1

swap-1



$ vpll=>0, valid=0, R=0, M=0
$ vpl2=>0, valid=0, R=0, M=0
$ vpl3=>0, valid=0, R=0, M=0
$ vpld=>0, valid=0, R=0, M=0
$ vpl5=>2, valid=0, R=1, M=1
$ vpl6=>0, valid=0, R=0, M=0
$ vpl7=>0, valid=0, R=0, M=0
$ vpl8=>0, valid=0, R=0, M=0
$ vpl9=>0, valid=0, R=0, M=0
$ vp20=>0, valid=0, R=0, M=0
$ vp21=>0, valid=0, R=0, M=0
$ vp22=>0, valid=0, R=0, M=0
$ vp23=>0, valid=0, R=0, M=0
SwapOut 7

7 saved to swapPagel
SwapIn 8,2, vmpsSwap

$ vp0=>0, valid=1l, R=1, M=0,
$ vpl=>0, valid=0, R=0, M=0,
$ vp2=>3, valid=1l, R=1, M=0,
$ vp3=>1, valid=1l, R=1, M=0,
$ vp4=>6, valid=1l, R=1, M=0,
$ vp5=>4, valid=1l, R=1, M=1,
$ vp6=>5, valid=1l, R=1, M=1,
$ vp7=>2, valid=0, R=1, M=1,
$ vp8=>2, valid=1l, R=0, M=0,
$ vp9=>0, valid=0, R=0, M=0,
$ vpl0=>0, valid=0, R=0, M=0
$ vpll=>0, valid=0, R=0, M=0
$ vpl2=>0, valid=0, R=0, M=0
$ vpl3=>0, valid=0, R=0, M=0
$ vpld=>0, valid=0, R=0, M=0
$ vpl5=>2, valid=0, R=1, M=1
$ vple=>0, valid=0, R=0, M=0
$ vpl7=>0, valid=0, R=0, M=0
$ vpl8=>0, valid=0, R=0, M=0
$ vpl9=>0, valid=0, R=0, M=0
$ vp20=>0, valid=0, R=0, M=0
$ vp21=>0, valid=0, R=0, M=0
$ vp22=>0, valid=0, R=0, M=0
$ vp23=>0, valid=0, R=0, M=0
Reading VA 508, size 4

Translate 508 , read
phys addr = 252

value read = -1941700608
Reading VA 1088, size 4

Translate 1088 , read
phys addr = 320

value read = 80
Reading VA 512, size 4

Translate 512 , read
phys addr = 768

value read = 201326600
Reading VA 516, size 4

Translate 516 , read
phys addr = 772

value read = 35989539
Reading VA 32, size 4

~

~

~

~

~

~

~

~

~

~

~

~

~

status=5,
status=5,
status=5,
status=5,
status=7,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,

status=1,
status=1,
status=1,
status=1,
status=1,
status=2,
status=4,
status=7,
status=7,
status=4,
status=5,
status=5,
status=5,
status=5,
status=5,
status=7,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,
status=0,

swap-1
swap-1
swap-1
swap-1
swap?2

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1

swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap0
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap2
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1
swap-1



Translate 32 , read
phys addr = 32
value read = 604110890
Reading VA 36, size 4
Translate 36 , read
phys addr = 36
value read = 12
Received Exception 1 type: 42

Add 80 + -125
Add returning with -45

Reading VA 40, size 4

Translate 40 , read
phys addr = 40

value read = 65011720
Reading VA 44, size 4

Translate 44 , read
phys addr = 44

value read = 0
Reading VA 520, size 4

Translate 520 , read
phys addr = 776

value read = 1006895104
Reading VA 524, size 4

Translate 524 , read
phys addr = 780

value read = -1937505664
Reading VA 640, size 4

Translate 640 , read
phys addr = 512

value read = 80
Reading VA 528, size 4

Translate 528 , read
phys addr = 784

value read = 0
Reading VA 532, size 4

Translate 532 , read
phys addr = 788

value read = 612564993
Reading VA 536, size 4

Translate 536 , read
phys addr = 792

value read = 202880
Reading VA 540, size 4

Translate 540 , read
phys addr = 796

value read = 7346209
Reading VA 544, size 4

Translate 544 , read
phys addr = 800

value read = 612630548
Reading VA 548, size 4

Translate 548 , read
phys addr = 804

value read = -1402863616



Writing VA 1092, size 4, value -45
Translate 1092 , write
phys addr = 324
Reading VA 552, size 4
Translate 552 , read
phys addr = 808
value read = 1006698496
Reading VA 556, size 4
Translate 556 , read
phys addr = 812
value read = -1406926208
Writing VA 640, size 4, value 100
Translate 640 , write
phys addr = 512
Reading VA 560, size 4
Translate 560 , read
phys addr = 816
value read = 679739492
Reading VA 564, size 4
Translate 564 , read
phys addr = 820
value read = 343998443
Reading VA 568, size 4

Translate 568 , read
phys addr = 824

value read = 0
Reading VA 572, size 4

Translate 572 , read

phys addr = 828

value read = 201326596
Reading VA 576, size 4

Translate 576 , read
phys addr = 832

value read = 0
Reading VA 16, size 4

Translate 16 , read
phys addr = 16

value read = 604110848
Reading VA 20, size 4

Translate 20 , read
phys addr = 20

value read = 12
Received Exception 1 type: 0

Shutdown, initiated by user program.

Machine halting!

Ticks: total 261, idle 0, system 40, user 221
Disk I/0: reads 0, writes O
Console I/0: reads 0, writes O

Paging: faults 11



Network I/0: packets received 0, sent 0

+t. FRAG
o BT LIRMAK:, XIRMAFRER
FEAHIMATNTFBIERHE, ATRAUSES H— NN 55000 H AR A O Dhaes (9 n
Allocator. SwapOut. Swapln) , R EA14l &k

N ZHEEH

1. A Road Map Through Nachos MEZ S 4H | NachosIEfg & N7 HlLas. 2k
2. AP, RS
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