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1. Process Pairs

Pocess Pairs: RIERAHER — I IRSREA —DHIERGERE FRRATBER. thetbBEEMNRAEER.

FEZRRADINT

int ft = backup();

forever{

wait for request(Request);

process_request(Request);




backup() I T:

int backup(){
int ret, restarts
for(;;restarts++){
ret = fork();
if(ret == 0){
return restarts;

}
while(ret != waitpid(ret,0,0))
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2. Graceful Degradation

ERGBBREMERTRERRTEDE, REVURKBECRS/E.

& backup() FEH while fBHAH waitpid FEEFZchildSIEIN. AIREKRIZASHKIN, FTEX
pei

backup() SEMATAREZEN T line 6,7

int backup(){
int ret, restarts
for(;;restarts++){
ret = fork();
if(ret < 0 ){
log("backup:
return -1;

}
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if(ret == 0){
return restarts;

=
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}
while(ret != waitpid(ret,0,0))
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3. Selective Retry

ESERNIEENSERXRI. i, RFEEHRER, TEHNRAMSARBFER. SrEBIENIRS
FCAK T AT RE 1



KA

int ft = backup();

forever{

if(ft < @0 ){ ft = backup();}
wait_ for request(Request);
process_request(Request);
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4. State Handling

ERFETRERHRSE, XERiLclientTTRESREME. RS nHERSEREFLRINRES, ATFHEENE
-\L:—Eto

int ft = backup();

forever{
wait_ for_ request(Request);
get session_state(Request);
if(num_retries < N){

process_request(Request);
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store session_state(Request);
}else{
return_error();

[
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}
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5. Linking Process

BLRFHEZELZHELRN, WREDHELE, EUDORPHEFTEOIOVEIER, PRMENRLE,
BEAEREBIRBHEE.



int fd[2];
int backup(){

pipe(fd);

ret = fork();

if(ret == 0){
close(fd[1]);
return restarts++;
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}
close(fd[@]);
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6. Rejuvenation

Rejuvenation® T ARATEIE—LEFE, LLMRFERER, EEENAERAES. BEEFAUTILE,
BEEME, EEEfAR4am; 2. FHRE, R10000MEKE; 3. U, E%"*?I,%éﬁ‘fﬁﬁﬁ,wz)ﬁ%
PMHHERTBE£ Bcerash, ERIF.

int £t = backup();

for(i = 0; i < N || ft <0; ++i){
if(ft < 0 ){
ft = backup();
if (ft >=0) i = 0;
}

wait_ for_ request(Request);
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process_request(Request);
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7. Checkpointing

BRI REFHBAIVRS . MERFEcrashifir, EIRBIGERFIVRES.

REBIT:



pid grandparent = getpid();

for(int nxt_ckpt = 0;;nxt_ckpt--){
if(nxt_ckpt <= 0){
pid parent = getpid();
if(backup() >= @ && grandparent != parent){
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kill(grandparent,KILL);
grandparent = parent;
nxt_ckpt = N;

B R R
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}

wait for request(Request);

o
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process_request(Request);
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backup() [BL:

int backup(){
int ret, restarts
for(;;restarts++){
ret = fork();
if(ret < 0 ){
log("backup:
return -1;
}
if(ret == 0){
return restarts;
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¥
while(ret != waitpid(ret,0,0))
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8. Update Lost

EF N checkpointR Z B R Gt [E, FERER F1EK. fErollback IR {ZE FH M IEIXLEIE K.




request_no
%;;(int nxt_ckpt = 0;;nxt_ckpt--){
if(checkpoint(&nxt_ckpt) == RECOVERY){
while((request_no+1,R) in log){

process_request(R);
request_no++;
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}

wait for request(Request);
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log to_disk(++request no,Request);
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pocess_request(Request);
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9. Application State Scrubbing

ARG RIER LAEE checkpointbd KloggingfI 3, (EREXNFENZAE, MEENFBESEREH
BRI

REBINT:

int ft = backup();
restore_application_state();

for(int nxt_scrub = N;;nxt_scrub--){

if(nxt_scrub <= 0 && ft >= 0){
if(save_application_state() >= 0){
exit(9);
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}

wait for request(Request);

[
w N

pocess_request(Request);
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10. Process Pools

FEHXNFRERENOEAENMEKE, SRER. RERARBENMEHRERR. XEXARERS R
R, ZRERREFREBE KA fﬁm*i,éhﬂﬁhfﬁﬁkm,ﬁﬁﬁmO




11. Recovery Block
eI T

ensure { postcondition} by
{primary alternative}
else by {2nd alternative}
else by {3rd alternative}

else by {final alternative}
else error;

EEan— b IERE B HEFr

ensure { A.sort()} by
{A.my_new_quick_sort();}
else by {A.simple bubble sort();}
else throw exception;

HREGSEHAN T :

forever{
if(! alternative left()){
throw exception;

backup(parent);
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set_watchdog(timeout);
execute next alternative;

[ G i
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if(postcondition()){
reset_watchdog();

[
o U

parent.terminate();
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return ;
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}
exit (@)
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12. Microreboot

BYBRBRGEN, FERAGKEEBRYEN, AFEERFTENAN, MTALERENRSR.

BOREHMEESE. FENLERE R CFHNS X RIE—E.

13. State Correction



