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A Checkpointing and Error Recovery Algorithm Based on
2-Phase Commit Protocol for Distributed Transaction

Yoon-Young Park' - Soung-Ik Jun' - Ju-Hyun Cho'™

ABSTRACT

In this paper, we present a new checkpointing algorithm to preserve the consistency of resources in distributed
transaction processing systems, and the error recovery algorithms to recover from the failure. In comparison with
the existed algorithms, the checkpointing algorithm proposed in this paper can minimize the interference of the
distributed transaction and the stroage cost during checkpointing, and does not need the extra message to make the
checkpoint. Also we show that the error recovery algorithms prevent the distributed transaction with a partial fault
from spreading the fault, which calls domnio-effect and prevent them from restarting cyclically. And we describe

the correctness and the performane of the proposed algorithms.
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(step 1.2)  receive (LCPN(Ty), “State of Ty™);
(step 1.3)  if (“State of T;,” == ABORT)}
global state of Ti=ABORT;
break;
endif
(step 1.4)  global state of T=COMMIT;
(step 1.5) GCPN(T;) =max(LCPN(T;)):
endfor
(step 2)for each Ty
send (T;, “global state of T;", GCPN(T3));
endfor
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LSN : Log Sequence Number

Tid : Transaction ldentification
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Status : Status of Transaction
GCPN : Global Checkpoint Number
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(step 1)increment LCPN;;
(step 2)for each log after CCP.{(LCPN,—1)
(step 3)  if (status of log == COMMIT && GCPN
of log==LCPN,)
apply log to CCPJ(LCPN,);
delete log from log disk;
(step 4)  else if (status of log==COMMIT &&
GCPN of log { LCPN,)
store log to CL{LCPN,—1);
(step 3) else if (status of log==COMMIT &&
GCPN of log ) LCPN,)
mark log to deceided log;
ABORT)
delete log from log disk;
endif
(step 7)  mark log to undecided log;

(step 6)  else if (status of log==

endfor
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(step 1) REDQ(n) =4¢; Rollback to CCP.n);
(step 2)for each log after CCPy(n)
(step 3) if (GCPN of log < n) then
fail(“Inconsistency Checkpoint”);
endif
(step 4)  k=site identification from Tid of this log;
(step 5)  if (REDOL(n) Nk !=¢) then

(step 6) send( x, k, n ):/#x, k is site id,
nis LCPN; =/
REDO(n) = REDOy(n) N k;
endif

(step 7) redo this log;

endfor
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(step 1) receive(x, n);
(step 2)if (x € Site_id_list) then
ignore this redo message;
gotostep 1;
else
Site_id_list =Site_id_list U x;
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endif
(step 3)Site_id_list = Site_id_list U x;
(step 4)if (LCPN, < n) then
(step 4.1) Rollback to CCPi{n—1);
(step 4.2)  for each log after CCPy(n—1)

(step 4.3) if (GCPN of log = n)
(step 4.4) i=site identification from Tid of this log;
(step 4.5) if (Site_id_Hst N1 !'=4¢) then
(step 4.6) send( k, i. n ); /*1, k is site id,
nis LCPN, %/
Site_id_list = Site_id_list U i;
endif
endif
(step 4.7) if (GCPN of log <. n—1) then
fail(“Inconsistency Checkpoint™);
endif
(step 4.8) redo this log;
endfor
else

(step 5) Rollback to CCP(n);
(step 5.1) for each log after CCP,(n)

(step 5.2) if (GCPN of log < n) then
fail(“Inconsistency Checkpoint™);
endif
(step 5.2) i=site identification from Tid of this log;
(step 5.3) if (Site_id_list N i !=¢) then
(step 5.4) send(k, i, n);/*i, k is site id,
nis LCPN, %/
Site_id_ list =Site_id_list U 1;
endif
(step 5.5) redo this log;
endfor
endif
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