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1. EEPBREZOAEFRENR Y
(1) FileHeader::Allocate [#j5Z]
a) XA BRI A SO SRR R 1 STA 43 A A 1 X
b) R ERE XEL WA T AR R, R A A R
c) ARJEXS BT X

for (i = 0; 1 < numSectors && i < NumDirect; i++){

dataSectors[i] = freeMap->FindAndSet () ;

d  GF 1) AR E X . doneSec &R EH O 4 0 BRI X $. N
indirectSector A 335 [ 1) NumiInDirectindex MRS B X, N AMEFF UG & E
W2 7 O 2R % SO e 75 1 55 X 2 numSectors

int doneSec = i;
for (int j = 0; j < numIndirectSectors && doneSec < numSectors; j++){
int sectors[NumInDirectIndex];
indirectSectors[j] = freeMap->FindAndSet();
for(int k = 0; k < NumInDirectIndex && doneSec < numSectors; k++, doneSec++) {
sectors[k] = freeMap->FindAndSet () ;

}

kernel->synchDisk->WriteSector (indirectSectors[j], (char *)sectors);

(2)  FileHeader::Deallocate [#]5Z3}
a) XA BB RO SRR B SRR X
b) i, SR EER, XERRRIEANTN, EhEdEIFRMER.

for (i = 0; i < numSectors && i < NumDirect; i++) {

freeMap->Clear ((int)dataSectors[i]);

}
¢) (A 2) FREUR e, BEAEAS indirectSector 45 7] it NumlInDirectindex /4> i#s
B X, PR indirectSector [ £ T E K B [X o
int doneSec = i;
for (int J = 0; j < numIndirectSectors && doneSec < numSectors; Jj++){

int sectors[NumInDirectIndex];

kernel->synchDisk->ReadSector (indirectSectors[]j], (char *)sectors);
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for(int k = 0; k < NumInDirectIndex && doneSec < numSectors; k++, doneSec++) {
freeMap->Clear (sectors[k]);

}
freeMap->Clear (indirectSectors[j]);

(3)  FileHeader::ByteToSector [¥)SzH]
Q) XA BRI E I I SO A ) A A% T RO B O R ) XS
by R 3) oM.

i. — WA B IO BB VS R, 4 AT DL E B2 AR dataSectors %4
230X N B X 5, £E dataSectors EUZH 7 R bRl /2 offset / SectorSize (7]
THUE)

i R R VE R, A A R BT AR RN,
EFRE R RS 1 3R, wT LS indirectindex, &z M4
[AIREAF A A U7 I JE Y, 5 R A TR e R N B AR 2 LA LR B, BARAR
P WL R, ANGFRA .

int sectors[NumInDirectIndex]; //direct sectors under inderect sector
int indirectIndex = (offset - DirectSize) / InDirectSectorSize;
int index;
if(offset < DirectSize){
index = offset / SectorSize;
return dataSectors[index];
}
else{
index = (offset - DirectSize - InDirectSectorSize * indirectIndex) / SectorSize;
kernel->synchDisk->ReadSector (indirectSectors[indirectIndex], (char *)sectors);

return sectors[index];

(4)  FileHeader::expandFile ffs23i
a) IXMERECEN TR WriteAt IR H ISR RN R I 0L
b) ZJeB T EN L XE, DR R AR X, RS IR B XA, ik [

o

c) ARJETECAH XML b, kel B, R O B XE LA B Bk
R T L, IR AN A 2 AT

for (i = numSectors; 1 < NumDirect && i < numSec;)
if (dataSectors[i] == -1){
dataSectors[i] = freeMap->FindAndSet ()
i++;
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d)  GR4) (R IESE 7 BE, XA ARG L -

i AT R R AR S, e R A A AR, B AN
RS, X BLIFAG 4 FOB X, 302 A e i S 0 e 4 30 0
FA X o PR JE T — UG AL BT T T L

i, ZETRIE SRR R ERAEE T, A XA A R AN R R, B
Allocate p&H ) 77 72K 5B

for (int 7 = 0; j < indirectsNeed && doneSec < numSec; Jj++) {
int sectors[NumInDirectIndex]; //index table
clearIndexTable (sectors);
if (indirectSectors[j] == -1){//a new empty indirectSector
indirectSectors[]j] = freeMap->FindAndSet ()
for(int k = 0; k < NumInDirectIndex && doneSec < numSec; k++, doneSec++) {
sectors[k] = freeMap->FindAndSet () ;
}
kernel->synchDisk->WriteSector (indirectSectors[j], (char *)sectors);
}
else{ //a full or no empty indirectSector
kernel->synchDisk=->ReadSector (indirectSectors[j], (char *)sectors);
int k = 0;
for(; k < NumInDirectIndex; k++) {
if (sectors[k] == -1) break;
}
for(; k < NumInDirectIndex && doneSec < numSec; k++, doneSec++) {
sectors[k] = freeMap->FindAndSet () ;
}

kernel->synchDisk->WriteSector (indirectSectors[j], (char *)sectors);

(5)  OpenFile::WriteAt [ 52
a) XARECEI SRR B S, Write BT T iZ K%L
b) T EEHIM S N5 SRR R

c) (3 5) AR KM expandFile B K CHF, X HFHEZEM kernel HH 3R LM &R
GMIE I freeMapFile Xf %, IF HAESCHER/MERIG, HHTE1 freeMap 25 [H]
freeMapFile 14,

int numSec=(position+numBytes+SectorSize-1)/SectorSize;
OpenFile* freeMapFile = new OpenFile(l);
freeMapFile=kernel->fileSystem->getFreeMapFile () ;

PersistentBitmap* freeMap = new PersistentBitmap (freeMapFile,NumSectors) ;
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freeMap->FetchFrom(freeMapFile) ;

if ((position + numBytes) > filelLength) {
hdr->expandFile (numSec, freeMap) ;
hdr->WriteBack (headerSector) ;
freeMap->WriteBack (freeMapFile) ;

d) IFEEEHAXEXNKAEX, HWCkRETRGAATZERREX, WA, TE
g AH L FRT 3 73 32 B SR 3 buf

e) f¥ ] beopy BRECKES N HE B3 buf AHNALE, SR 1EH
kernel->synchDisk->WriteSector ¥ buf 5 [a] 5 [X .

(6)  FileSystem::Open [£)SZH]
a) XA RESLILLE nachos b B ILSCAF RG0 AT H — AN S0
b) EZeH name B E I & L H sk A MEHT HIOK

c) (A 9) B H I E AT H 3. currentDirectory /& 2477 H 3%, AWl
Find &30 347 H F L SCF LR TE R X, R JE B —4> OpenFile Xt % E£/R T
H X RS, A sz B H sS85 HRESS currentDirectory, WISbIE 5, HE |
FIE IR E IR H 3% o

for (i = 0; i < (int)folderStrVec.size() - 1; i++) {
int childdirfilehdrsector = currentDirectory->Find((char
*)folderStrVec[i].c str(), false);
if(childdirfilehdrsector == -1) return NULL;
currentDirectoryFile = new OpenFile(childdirfilehdrsector);
//directly new OpenFile, rather than use FileSystem::0pen -------- 1x

currentDirectory->FetchFrom(currentDirectoryFile);

d)  GR 6) fE&IAZ XM HZF T Find J77ETF 4R HFR SO, aniR4s], AHEHE—
> OpenFile X %, I BoSCAFHER ST, I addFile Jn 2 SCF & 48 4TI 351
o

if(sector '= -1){
for(i = 3; i < MaxOpenFile; i++) {
if (getFile (i) == NULL) break;
}
if (i !'= MaxOpenFile) {
openFile = new OpenFile(sector);
openFile->setId (i) ;
addFile (i,openFile);
}else return NULL;
}

(7)  FileSystem::Create f5Z81
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a)  IXNERECELIAE S R G A — A .
b) B Sk name LS H &4 MENT H K
¢) R 7) B H B B BT H% . currentDirectory /& 2417 H 3%, AW
Find BT 7 H 3 B SC kT E B X, SR J5 8 i — 4> OpenFile X & &R T
H SR RSO, Az B H g 85 45 currentDirectory, Witb7g3, H 2|
FIE IR Z IR B 3% . A5 L 1H FileSystem::Open (3 9) 24l
d) AW 4ErHE T RES O EEA @ (FA4A) .
e) AAALENA freeMap->FindAndSet() AT SCHE FSCHE Sk 7 B bR X sector, 244K, 3
S 7 IR et XA 7 AR
f) OO name FTH SCHE LR sector /E N — AN H UM H &+, 244K,
BRI H 2 T
9) S H B SO ST SR B Allocate 7 v R SCAE A e B X .
h)y H#AHxt% (freeMap. hdr. currentDirectory) & [FI%f R S0, FERBRA & o
(8)  FileSystem::CreateFolder [{JszH (I 8)
a) XN RGN EH %
b) XA LK) S E 2K, FileSystem::Create, 1Y A5 W4k A :
i —NECHERIIE RN, Allocate [ % K /N A DirectoryFileSize
ii. B IXBLTE RS, T ERIG B S5 IS Al
Directory *createdDirectory = new Directory(NumDirEntries)
OpenFile *createdDirectoryFile = new OpenFile(sector);
createdDirectory->WriteBack (createdDirectoryFile);
delete createdDirectory;
delete createdDirectoryFile;
(9)  FileSystem::Remove F5ZH1
a) XN ERECELIAE S R G MR — A S
b) ¥t name B 1% H A AT H K
c) R 10) B H B B SCHFFTEH 3. currentDirectory /& X475 H 3%, AWl
H Find B G487 H sk L H SR E B X, AR5 88— OpenFile X &%/~
T H SRRSO, MR R B S5 MR E 4 currentDirectory, iUk 7EH, H
FIRE B2 H . RS 5 BT FileSystem::Open G 9) 24U
d) AW 2 S AR

FAE N B3k, 1 A Deallocate J7 VAR B F X
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f)  freeMap Fric SOk FTTE B X 25 I, currentDirectory Aic 6 B H SN 25 N o
g) HIAl freeMap. currentDirectory X N (1) 30445 5

(10) FileSystem::Recover ff]SZ3i
a)  XANEREILAE nachos UM R G R R — AN S0 F) Linux .
b) B Sk name B S H &4 MENT H K

c) (W 11) B H ki & CHEATE H 3. currentDirectory /& 2471 H 3%, ASWifl
H Find B0 3487 B 3% L H U fE B X, SR JE 8T8 — > OpenFile X % KR
FHFER A, WU B RS MBRAE S currentDirectory,  @itLfEf, H
P FIARIRE R H 3. AR5 i FileSystem::Open (i 9) Z51Ll.

d) 7E470HFE N Find B E 44, justcomparename %&£ true, Fox R E 04
AR AR R, KA M R 0 SO RE inUse=false

e) WURIBIZWRE KA BRI, Sl B BB X ok o

recoverfilename = (char *) folderStrVec[i].c str();
recoverfilehdrsector = currentDirectory->Find(recoverfilename, true);
//just compare name, ignore "inUse"-------- 1x
if (recoverfilehdrsector == -1){

delete currentDirectory;

if (currentDirectoryFile != directoryFile)

delete currentDirectoryFile;

return FALSE; // file not found

}

recoverfile = new OpenFile (recoverfilehdrsector);

) HIW SRR T /NT 0 CRIRAEEIRERD , WA KT 0, BEHOR A 1 7%
2 buf i CABECRIEBAERANER —# 17D, Fal Linux Hr85E 30

char *puffer = new char[recoverfile->Length()];
recoverfile->ReadAt (buffer,recoverfile->Length(),0);
FILE *out = fopen(dstName, "w'");
fwrite(buffer,sizeof (char) ,recoverfile->Length() ,hout);
fclose (out) ;

2. EWIBITERBE R ILH

a) BB 1k

TR T R
(1) toTestFileSys.sh, iX&—" nachos [fJ shell, & 5t% 501k nachos ift, A5 M
Linux 91 & # prince.txt I testFileSys SC % nachos %% .
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b)

7

testFileSys #&—-> nachos A 04T 3CHF, BRFTIT prince.txt, GJ&EFEFTHF hello ¢
., M prince.txt TEHL 512 75, BHE RS A hello, A5 RAWA A . FTERTA
SCAFHIE R
(2) iz47.JtoTestFileSys.sh > testOutcome.txt; cat testOutcome.txt #5751 shell SC4F
PATHE I (FE test/testOutcome.txt X1 3F H&E7R) .
MR R 17
MRS R GG RAH I, IE# R T &4 U N AR AN, Hdr hello S
IR /NR 5120, STHE—2.
g, AT A
B B 2 W
WA T 5 %
(1) toTestDirectoryAndRecovery.sh, iXs&—> nachos [¥] shell, & %% 1k nachos
W%, 4RJ5 M Linux 71 & % testDirectory {45 nachos Ri#t .
testDirectory »&— 1> nachos A #4473, ‘B84 folderl Hx, g
folderl/folder2, folder2/folder3, % folderl/folder2/file, 5 A -1-¥X"we write contents
to folderd/folder2/file\n"3C A, 214
T BR SC A fileo
WA SCAF file 3] Recovery.txts
(2) iz17./ toTestDirectoryAndRecovery.sh; cat Recovery.txt;

lin@ubuntu:~/nachos/Nach0S-4.0/code/testS ./toTestDirectoryAndRecovery.sh
create folder folder2 failed
Machine halting!

: reads 85, writes 62

Console I/0: reads 0, writes @

Paging: faults @

Network I/0: packets received @, sent @
e write contents to folderl/folderz/file
e write contents to folderi/folderz/file
e write contents to folderi/folderz/file
e write contents to folderiffolderz/file
e write contents to folderl/folderz/file
e write contents to folderi/folderz/file
e write contents to folderi/folderz/file
e write contents to folderi/folderz/file
e write contents to folderiffolderz/file
e write contents to folderl/folderz/file

n, I went to sleep on the sand, a thousand miles from any human habitation. I was more isolaMachine halting!

<s: total 32520, idle 32080, system 440, user 0
Disk I/0: reads 15, writes ©
Console I/0: reads 0, writes @
Paging: faults ©
Network I/0: packets received @, sent @
Machine halting!

: reads 0, writes @

Paging: faults ©
Network I/0: packets received 0, sent @
Machine halting!

: reads 0, writes ©

Paging: faults ©
Network I/0: packets received @, sent @
lin@ubuntu:~/nachos/Nach05-4.0/code/testS I
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buntU ~fnachos/Nach05-4.0/code/testS cat recovery.txt
contents to folderl/folder2/file
e erte contents to folderi/folderz/file
e write contents to folderi/folder2/file
e write contents to folderil/folder2/file
e write contents to folderi/folder2/file

e write contents to folderi/folder2/file
e write contents to folderil/folder2/file
e write contents to folderi/folder2/file
e write contents to folderi/folder2/file
e write contents to folderil/folder2/file
I went to sleep on the sand, a thousand miles from any human habitation. I was more isolalin@ubuntu:~/nachos/Nach0S-4.8/code/testS

WRRGE R 47
MRR S5 B G hrvEss BAHR, A% folder2/folder3 232, I NKAE LB 4 .
Recovery.txt [ Jg — 17 2 M B 1 WKk 815 S .

3. SEH AR A8 B ) A AR B AR T

(1) BE|n) .
MR 25 R

in@ubuntu:~/nachos/Nach0s-4.0/code/test$ . /toTestFileSys.sh > testOutcome.txt; cat testOutcome.txt
ssertion failed: line 139 file ../machine/disk.cc

.[toTestFileSys.sh: line 3: 8701 Aborted (core dumped) Snachos -f

ssertion failed: line 119 file ../machine/disk.cc

. [toTestFileSys.sh: line 4: 8703 Aborted (core dumped) Snachos -cp prince.txt prince.txt

ssertion failed: line 119 file ../machine/disk.cc

.[toTestFileSys.sh: line 5: 8705 Aborted (core dumped) $nachos -cp testFileSys testFileSys

ssertion failed: line 119 file ../machine/disk.cc

.[toTestFileSys.sh: line 6: 8714 Aborted (core dumped) Snachos -x testFileSys
ubuntu:~fnachos/Nach05-4.0/code/test$

43 A 1 R«
PR 42 core dumped, K A7E disk.cc Y 139 17,
#l) disk.cc &F -

133 void

134 Disk::WriteRequest(int sectorNumber, char* data)

135 {

136 int ticks = ComputelLatency(sectorNumber, TRUE);

137 printf("----------mmme e secnum: %d--------------cc-coooono- \n",sectorNumber);
138 ASSERT(!active);

139 ASSERT((sectorNumber == 0) && (sectorNumber < NumSectors));

140

ASSERT K AEMI M /& XFHEAL & H S0 SR B % sectorNumber /NF- 0 80 K5 K5
X%, sectorNumber & M b2 b B R 1), ABTCVER E tH A AR A & .
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[—ANi 27 sectorNumber,  F gdb T #5314

freeMap->Mark(DirectorySector);
ASSERT(mapHdr->Allocate(freeMap, FreeMapFileSize));
ASSERT(dirHdr->Allocate(freeMap, DirectoryFileSize));
DEBUG(dbgFile, "Writing headers back to disk.");

mapHdr->WriteBack(FreeMapSector);

secnum:
freeMapFile = new OpenFile(FreeMapSector);

directoryFile = new OpenFile(DirectorySector);
DEBUG(dbgFile, "Writing bitmap and directory back to disk.");
freeMap->WriteBack(freeMapFile); // flush changes to disk
secnum:
secnum:
secnum: -1073746072

Assertion failed: 1line 139 file ../machine/disk.cc

Program received signal SIGABRT, Aborted.

in) @5 H ILAE Writeback, {HIX B JF¥%& 4 15 sectorNumber
W0, H gdb FHmA s HibdE N

int sector = hdr->ByteToSector(i*SectorSize);
&buf[(1 - firstSector) * SectorSize]);

secnum:
for (1 = firstSector; 1 <= lastSector; i++)

int sector = hdr->ByteToSector(i*SectorSize);
&buf[(1 - firstSector) * SectorSize]);

secnum:
for (1 = firstSector; 1 <= lastSector; i++)

int sector = hdr->ByteToSector(i*SectorSize);
&buf[(1 - firstSector) * SectorSize]);

secnum: -1073746072
Assertion failed: line 139 file ../machine/disk.cc

Program received signal SIGABRT, Aborted.
Pxb7fdccf9 in 2?2 ()




B R GRAEL 10
St ZIREDREN, 1 A A B 7E ByteToSector iR 41

if(offset < DirectSize){
index = offset [ SectorSize;
return dataSectors[index];

1

else{
index = (offset - DirectSize - InDirectSectorSize * indirectIndex) / SectorSize;
kernel->synchDisk->ReadSector(indirectSectors[indirectIndex], (char *)sectors);
T index: %d sectors[index]: %d--------------------
ASSERT(sectors[index] == 8 && sectors[index] < NumSectors);//----- 1x
return sectors[index];

1

285, sE1E offset < DirectSize B s iciz [Al, K return sectors[index]BAE 73 3 Hl .
Ab, Bk EERET,

(2) BE| .
AR

achine halting!

icks: total 409020, idle 407800, system 1220, user 0
Disk I/0: reads 17, writes 24
onsole I/0: reads 8, writes @
aging: faults @

Network I/0: packets received @, sent @
ile did not open

read failed

ile did not open

rite failed!

ile did not open

rite failed!

ile did not open

rite failed!

ile did not open

rite failed!

ile did not open

rite failed!

ile did not open

rite failed!

ile did not open

rite failed!

ile did not open

rite failed!

ile did not open

rite failed!

ile did not open

rite failed!

lose file failed!

lose file failed!

4317 I R -
4 E 2% 30, file did not open $275 /2 Y BL7E filesys.cc [X) FileSystem::Read B8 %+ .
SR ksyscall.h 1] SysOpen H 145 1= 2 78

if (file==NULL) {
printf ("open %s error\n",filename) ;
return -1;
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HEA BB, RSO RIr, HHE T fid
Ja RAFMIEZ, AELE T FileSystem::Open H, %A A#i1 openFile Xf 1% & fid &,

if(sector != -1){
for(i = 3; 1 < MaxOpenFile; i++){
if(getFile(i) == NULL) break;
1

if(i != MaxOpenFile) {
openFile = new OpenFile(sector);
openFile->setId(i);[ |
addFile(1,openFile);

(3) BEH] A -

TR 25 5 B sectorNumber b 3 (X 504 22 1 17510
-------------------------- SECAUM: f---=-=m-=-=mmmmmmmmmmme-
—————————————————————————— SECNUM: 5------mommmmmmmoomoo oo
—————————————————————————— SECNUMI G--------=--=--=--<“---=----
—————————————————————————— SECNUM: F--------------moooeoaooo-
—————————————————————————— SECNUM: B-----------moaaaao oo

-------------------------- SECNUM: 9----------------omo oo
-------------------------- Secnum: B--------------------------
—————————————————————————— SeCnuUm: 17--------------------—~--—--
—————————————————————————— Secnum: B--------------------oo-o--

Lling
e L

expandFile IS 5ULH 7, BEEAL AT position + numBytes, IiZ i A (position +
numBytes + SectorSize - 1) / SectorSize;

if ((position + numBytes) = filelength){
PersistentBitmap *freeMap = new PersistentBitmap(kernel->fileSystem->getFreeMapFile(), NumSectors);
//"NumSectors" is the total sector of disk, diff from "numSectors" ---1x
int newnumSec = (position + numBytes + SectorSize - 1) / SectorSize;
if(hdr->expandFile(newnumsec] freeMap) == -1) return 0;
hdr->WriteBack(headerSector);
freeMap->WriteBack(kernel->fileSystem->getFreeMapFile());



