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A transaction processing monitor for distributed transaction processing
applications maintains the ACID (atomicity, consistency, isolation, and
durability) properties of the transactions and provides recovery facilities
for aborting transactions and recovering from system or network failures.
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The following are brief definitions of some of the transaction-related terminology
used in the accompanying article.

Transactions and ACID
A transaction is the logical grouping of a user function performed as a unit so that
it maintains its ACID (atomicity, consistency, isolation, and durability) properties.
Transactions allow users to execute their programs and modify shared resources
like databases in the presence of simultaneous access and updates by multiple
users and in the presence of various kinds of failures.

Atomicity of a transaction means that either all the actions specified within the
transaction will be performed or none of them will be performed. This ensures that
a transaction is not partially applied, which is desirable since a partial application
of the user transaction could leave the database in an inconsistent state. Consis-
tency means that the database consistency is preserved in the presence of con-
currency among multiple users. Isolation means that while the transaction is exe-
cuting, its effects will not be visible to other concurrently running transactions.
Durability means that once a transaction has been successfully completed the
effects of that transaction are made permanent and survive failures.

Commit, Abort, and Prepare
A successful completion of a transaction is called a commit of the transaction.
Before a transaction commits, it can be aborted either by the user or by the trans-
action processing system.

A user organizes a set of actions in a transaction with the intent that all of these
actions should happen or none of these actions should happen. An example of
such a transaction is a transfer of money between a person’s savings account and
checking account. This transaction consists of the actions of changing the savings
account balance and the checking account balance. If the transaction is successful
then both these account balances should be changed, one debited by amount X,
and the other credited by amount X. Any other outcome would be in error. When
the user submits this transaction and all operations in the transaction are success-
fully carried out, the transaction is said to have committed.

It may not always be possible to commit a transaction. For example, the machine
that maintains the checking account balance may be down, or the user may have
supplied an incorrect personal identification number (PIN) or decided to cancel the
request after submitting it. If the transaction cannot be performed, then it is said to
have been aborted or simply to have aborted. If a transaction is aborted (aborts),
then none of the actions of the transaction are performed (or if they had been
performed they are undone).

Transaction processing systems use mechanisms like two-phase locking to ensure
the isolation properties, and two-phase commit protocols to ensure that all the
participants within a transaction can be atomically committed or aborted.1

A two-phase commit protocol is typically used to commit a transaction in which
multiple participants are performing actions requested by the transaction. One of
these participants is called the coordinator. In the first phase of the two-phase
commit protocol, the coordinator sends a prepare message to all the participants,
asking them to prepare the transaction and send a message back indicating
whether or not they can prepare the transaction. If all the participants respond that
they can prepare the transaction, the coordinator writes a record in its log indicat-
ing that the transaction is committed and instructs all the participants to commit the
transaction (this is the second phase of the protocol). If any participant responds
back to the coordinator that it is unable to prepare the transaction, the coordinator
notes in its log that the transaction is aborted and instructs all participants to abort
the transaction.

When a participant receives a commit message from the coordinator in the second
phase, it must ensure that all the actions of the transaction are durably stored on
disk. When a participant receives an abort message from the coordinator in the
second phase, it must ensure that all the actions of the transaction are undone.
Therefore, in the first phase of the two-phase commit protocol, the participant must
ensure that data is stored reliably in logs that enable it subsequently to undo the
effects of a transaction or make permanent the effects of a transaction.

Nested Transaction
In the nested transaction model, a transaction (also called a top-level transaction)
can be decomposed into a tree-like hierarchy. For example, a debit-credit transac-
tion can be decomposed into two subtransactions, one for debit and one for credit.
The debit or credit subtransactions could be further decomposed into smaller
subtransactions. A subtransaction maintains the durability and consistency proper-
ties of its parents. The difference is that a subtransaction can be aborted and
reexecuted without aborting its parent. In the debit-credit example, the debit sub-
transaction can be aborted and reexecuted without having to abort the entire
transaction. In this case the top-level transaction verifies that each subtransaction
can be committed at the time of transaction commit.

Two-Phase Locking
Two-phase locking means that a transaction will have two phases. In the first
phase the transaction can only acquire and not release locks, and in the second
phase it can only release and not acquire locks.

Write-Ahead Logging
For data recovery, transaction processing systems use a log to log data that is
being modified. In write-ahead logging, data is copied to the log before it is over-
written. This ensures that if the transaction is aborted, the data can be restored to
its original state.

Reference
1. J. Gray and A. Reuters, Transaction Processing Concepts and Techniques, Morgan Kauf-
man, 1993.
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* Mutexes, or mutual exclusion locks, are used to protect critical regions of code in DCE
threads.
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* Perl (Practical Extraction Report Language) is a UNIX programming language that is designed
to handle system administrator functions.
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53%2;&2)%.$,9� ).4%2&!#%�� ����� $/%3� 4()3� "9� 02/6)$).'� #/.3)3;

4%.4� 53%� /&� 6/#!"5,!29� 4/� 2%02%3%.4� !#4)/.3�� �(%� #/.3)34%.4

53%� /&� 39.4!8� !.$� 3%-!.4)#3� )3� )-0/24!.4� "%#!53%� /&� 4(%� $)&;

&%2%.4� 35"3934%-3� 4(!4� ����� )3� "5),4� 50/.�� �(%� #/.3)34%.#9

02/6)$%$� "9� ����� )-02/6%3� 53%2� %&&)#)%.#9� !.$� ,/7%23

%22/2� 2!4%3�

����� 02/6)$%3� !� .!452!,� 7!9� &/2� 3934%-� !$-).)342!4/23� 4/

%802%33� 4(%� !#4)/.3� 4(!4� 4(%9� 7!.4�� �/2� %8!-0,%�� 4/� #2%!4%� !

3425#452%$� &),%� 3934%-� 3%26%2�� !� 3934%-� !$-).)342!4/2� 7/5,$

490%� 4(%� #/--!.$�� create sfsserver�� �()3� #/--!.$� )3� #/.6%24%$
"9� ����� 4/� 4(%� 5.$%2,9).'� �.#).!��			� ,/7;,%6%,� #/--!.$3

.%%$%$� 4/� #2%!4%� 4(%� 3%26%2�

Underlying Encina/9000 Components

DCAM CLI Layer

DCAM Shell SAM

User

����� ���� �934%-� !$-).)342!4)/.� 4//,3� 7)4(� �����

�(%� ���� ).4%2&!#%� /&� ����� )3� -/2%� 53%&5,� &/2� 0%/0,%� 7(/

!2%� &!-),)!2� 7)4(� ���� /2� !2%� '%44).'� !#15!).4%$� 7)4(� �.#).!�

�			�� �(%� ����� 3(%,,� )3� '%.%2!,,9� 53%$� &/2� %&&)#)%.#9� "9

%80%2)%.#%$� �.#).!��			� 3934%-� !$-).)342!4/23�� �.� !$$)4)/.�

4(%� ����� 3(%,,� )3� !,3/� 53%$� &/2� 72)4).'� !.$� #534/-):).'

3934%-� !$-).)342!4)/.� 3#2)043�

����� )3� /"*%#4;/2)%.4%$�� �"*%#43� 2%02%3%.4� )4%-3� 4(!4� #!.� "%

%.#!035,!4%$� !.$� !#4%$� 50/.�� �.#).!��			� /"*%#43� #!.� "%� !.

�.#).!� #%,,�� !� 3%26%2�� /2� !� 42!.3!#4)/.�� �"*%#43� (!6%� !442);

"54%3�� �/2� %8!-0,%�� !� 3425#452%$� &),%� 3934%-� 3%26%2� (!3� !.

!33/#)!4%$� !442)"54%� 4(!4� $%3#2)"%3� 4(%� ,/'� 6/,5-%� !33/#)!4%$

7)4(� 4(%� 3%26%2�� �#4)/.3� !2%� 6%2"3� 4(!4� !#4� 50/.� 4(%� /"*%#43�

�/2� %8!-0,%�� 4(%� !#4)/.3� #2%!4%�� 34!24�� -/$)&9�� !.$� 34/0� #!.

"%� 53%$� 4/� !#4� 50/.� !.� /"*%#4�� �#4)/.3� (!6%� /"*%#4� ).$%0%.;

$%.4� 3%-!.4)#3� ).� 4(!4� 4(%9� (!6%� 3)-),!2� 3%-!.4)#3� 2%'!2$,%33

/&� 4(%� 490%� /&� /"*%#4� 4(%9� !2%� 7/2+).'� /.�� �/2� %8!-0,%�� 4(%

6%2"� #2%!4%� #!.� "%� 53%$� 4/� #2%!4%� !.� �.#).!� #%,,�� !� 3425#452%$

&),%� 3934%-� 3%26%2�� !.� !00,)#!4)/.� 3%26%2�� !.$� 3/� /.�� �#4)/.3

(!6%� /04)/.3�� �.� !#4)/.� #!.� "%� 30%#)&)%$� 7)4(� 4(%� $%&!5,4

/04)/.3�� /2� 4(%� !$-).)342!4/2� #!.� 30%#)&9� 4!3+;30%#)&)#� /04)/.3

7)4(� 4(%� !#4)/.�

�� 4!3+� $%&).%3� !� 0!)2).'� /&� !.� !#4)/.� 7)4(� !.� /"*%#4�� �� 4!3+

#/.3)343� /&� /.%� !#4)/.�� /.%� /"*%#4�� :%2/� /2� -/2%� /04)/.3�� !.$

/.%� /2� -/2%� !442)"54%3�� �/2� %8!-0,%�� start� cell -Name  name,
7()#(� 4%,,3� ����� 4/� 34!24� 50� 4(%� .!-%$� #%,,� !,/.'� 7)4(

/4(%2� /04)/.!,� 0!2!-%4%23�� )3� !� 4!3+� 4(!4� #!.� "%� 30%#)&)%$

7)4(� 4(%� ����� 3(%,,�� �&� 4(%� 0!2!-%4%23� !2%� ./4� 30%#)&)%$�� 4(%

����� 3(%,,� 7),,� 02/-04� &/2� 4(%� 0!2!-%4%23�� �.� ����� 4(%

0!2!-%4%23� !2%� $)30,!9%$� !3� &)%,$3� ).� 4(%� ���� 0!.%,� !.$� #!.

"%� %.4%2%$�� �&� 4(%� 2%15)2%$� 0!2!-%4%23� !2%� ./4� %.4%2%$�� !.

%22/2� )3� $)30,!9%$�

�./4(%2� 53%&5,� &%!452%� /&� ����� )3� 4(%� (%,0� &!#),)49�� 7()#(

#!.� "%� 53%$� "9� 4(%� 3934%-� !$-).)342!4/2� 4/� ).4%2!#4)6%,9� /";

4!).� (%,0� /.� !� 4/0)#�� �()3� )3� !,3/� 53%&5,� &/2� 3/-%/.%� 7(/� )3

,%!2.).'� �.#).!��			� !$-).)342!4)/.� 3).#%� )4� ,)343� 4(%� 6!2)/53

!,4%2.!4)6%3� !.$� /04)/.3� 4/� !� #/--!.$� !.$� 02/6)$%3� !.� %!39

7!9� &/2� !$-).)342!4/23� 4/� '%4� !� &%%,� &/2� 4(%� 6!2)/53� #/-;

-!.$3� !.$� /04)/.3�

�/� -!.9� 53%23� 4(%� 2%!,� 6!,5%� /&� ����� )3� 4(%� !$$%$� #!0!"),);

4)%3� )4� (!3� 4(!4� '/� "%9/.$� 7(!4� .!4)6%� �.#).!��			� !$-).)3;

42!4)/.� 3500/243�� �()3� ).#,5$%3� ()'(;,%6%,� 3%26%2� #/.&)'52!;

4)/.� 4!3+3� 7()#(� !2%� -5#(� %!3)%2�� #/-0,%4%� 3500/24� &/2

42!.30!2%.4� 2%-/4%� #/.&)'52!4)/.� &2/-� !.97(%2%� ).� 4(%� ���

#%,,�� !54/2%34!24� /&� 4//,+)4� 3%26%23� ,)+%� 4(%� 3425#452%$� &),%� 393;

4%-� !.$� 4(%� 2%#/6%2!",%� 15%5%).'� 3%26)#%�� !.$� 3500/24� &/2

�%26)#%�5!2$�� �3� &!),/6%2�� &%!452%�

���
���	��	
������ ��	�����

�!.9� #534/-%23� (!6%� !� 342)#4� 2%15)2%-%.4� &/2� $!4!� 4/� "%

!6!),!",%� !4� !,,� 4)-%3�� �!4!� 2%0,)#!4)/.� 7)4(� �.#).!��			� #!.

"%� 02/6)$%$� "9� 4(%� 53%� /&� $!4!� -)22/2).'� 7)4(� -)22/2%$

$)3+3�� �.� !$$)4)/.�� 4/� 02/6)$%� $!4!� !6!),!"),)49� ).� 4(%� #!3%� /&

-!#().%� &!),52%3�� �.#).!��			� #!.� "%� ).4%'2!4%$� 7)4(� 4(%

�7)4#(/6%2�� � !.$� 4(%� �%26)#%�5!2$�� � 02/$5#43� �$%;

3#2)"%$� "%,/7��� �(%3%� 02/$5#43� !,,/7� ./$%� &!),52%3� 4/� "%

(!.$,%$�� !.$� 4(%9� 02/6)$%� !� 3%4� /&� 3#2)043� 4(!4� &!#),)4!4%� 4(%

!$-).)342!4)/.� /&� !� ()'(,9� !6!),!",%� 3934%-�

* Failover refers to the process that occurs when a standby node takes over from a failed node.
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HP-UX 9.* and 10.0 for HP 9000 Series 700 and 800 computers are X/Open Company UNIX
93 branded products.

UNIX is a registered trademark in the United States and other countries, licensed exclusively
through X/Open Company Limited.

X/Open is a registered trademark and the X device is a trademark of X/Open Company Lim-
ited in the UK and other countries.

Open Software Foundation and OSF are trademarks of the Open Software Foundation in the
U.S. and other countries.


