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(57) ABSTRACT 

A method of performing a transaction on a database. A 
number of transactions are available to be performed on said 
database. At least one of said transactions may only be 
performed if corresponding requirements are ful?lled, 
Wherein the ful?llment of said requirements depends on the 
prior successful termination of at least one other transaction. 
Then, said at least one of said transactions is invoked. 
Depending on stored information relating to prior successful 
terminations of transactions it is then checked Whether said CFR 1.53(d). 
corresponding requirements are ful?lled. If said require 

(21) Appl, No; 09/238,197 ments are ful?lled, said transaction is performed. Then, after 
a successful termination of said transaction, an information 

(22) Filed: Jan. 27, 1999 relating to said successful termination is stored. 
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METHOD OF AND COMPUTER SYSTEM FOR 
PERFORMING A TRANSACTION ON A DATABASE 

FIELD OF THE INVENTION 

[0001] The invention relates to a method of and a com 
puter system for performing a transaction on a database, 
Wherein a number of transactions are available to be per 
formed on said database, and Wherein at least one of said 
transactions may only be performed if corresponding 
requirements are ful?lled, Wherein the ful?llment of said 
requirements depends on the prior successful termination of 
at least one other transaction or on said at least one of said 
transactions being a ?rst transaction. 

BACKGROUND OF THE INVENTION 

[0002] The integrity of databases is vital for today’s 
enterprises. Therefore, database management systems are 
used to perform and control all accesses to and changes of 
the database. In order to improve the integrity of a database, 
so-called semantical integrity rules or requirements are 
included in the database management system Which ensure 
the compliance of the data in the database With knoWn 
business rules. 

[0003] One kind of these rules are so-called dynamic 
semantical integrity rules or requirements. They ensure that 
a transition of the database state may only be performed if 
at least one speci?c database state Was present in a series of 
prior database states. Dynamic semantical integrity rules 
therefore deal With prior database states Which relate to 
successful terminations of prior transactions performed on 
the database. 

[0004] For example: The promotion of an employee is 
only valid if the job code of the employee has been increased 
some time prior to the promotion. The transaction of pro 
moting the employee may therefore only be performed if the 
requirement is ful?lled that the prior transaction of increas 
ing the job code of the employee has terminated success 
fully. 
[0005] To implement and/or monitor such dynamic 
semantical integrity rules or requirements, the core of the 
database management system Would have to be modi?ed. 
Because of the risk of changing a stable system, such a 
modi?cation is usually avoided. 

[0006] It is an objective of the invention to provide a 
method and a computer system Which is able to enforce 
dynamic semantical integrity rules Without having the need 
to change the database management system at its core. 

SUMMARY OF THE INVENTION 

[0007] This objective is solved by a method as described 
above With the folloWing additional steps: said at least one 
of said transactions is invoked, depending on stored infor 
mation related to prior successful terminations of transac 
tions it is checked Whether said corresponding requirements 
are ful?lled, if said requirements are ful?lled, said transac 
tion is performed, and after a successful termination of said 
transaction, an information relating to said successful ter 
mination is stored. 

[0008] Any successful termination of a transaction is 
stored. This provides the possibility to check Whether a 
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speci?c prior transaction Was terminated successfully. Fur 
thermore, speci?c rules or requirements are assigned to at 
least some of the provided transactions. These rules relate to 
the prior successful termination of at least one other trans 
action. If a transaction is invoked, it is ?rst of all checked 
Which requirements have to be ful?lled to start this trans 
action i.e. Which other transaction or transactions must have 
terminated successfully before the present transaction can be 
performed or Whether the present transaction is a ?rst 
transaction Which has no predecessors and Which therefore 
must be performed ?rst. Then, for the ?rst mentioned 
requirements, it is checked Whether this or these other prior 
transactions Were actually terminated successfully. If this is 
the case, the invoked present transaction is performed. If the 
transaction terminates successfully, this information is 
stored. 

[0009] The invention stores all successful terminations of 
transactions separately. Therefore, it is possible to check the 
ful?llment of speci?c requirements With the help of this 
stored information. No further modi?cation, in particular 
almost no modi?cation of the database management system 
is necessary. The invention enables the database manage 
ment system to enforce the dynamic semantical integrity 
rules on the basis of the stored information. 

[0010] It is possible to built a neW database management 
system including dynamic semantical integrity rules and 
their enforcement according to the invention. HoWever, even 
more important, it is possible to expand a given database 
management system by including the dynamic semantical 
integrity rules and their enforcement afterWards. This may 
be done With only minor changes in the database manage 
ment system, in particular With no changes in the core of the 
database management system. 

[0011] In an advantageous embodiment of the invention a 
sequence checker is provided for checking Whether said 
corresponding requirements are ful?lled and for storing said 
information. The sequence checker is the tool for establish 
ing the information about the prior successfully terminated 
transactions. It also is used for checking this information i.e. 
for checking the ful?llment of the dynamic semantical 
integrity rules or requirements. 

[0012] It is most advantageous if said sequence checker 
includes or is a part of or is able to access or is a Work?oW 

management system. Such a Work?oW management system 
usually provides all features required by the sequence 
checker. In particular, a Work?oW management system is 
able to execute and to store the How Within a process. This 
ability may be used to execute and store the How of 
subsequent successfully terminated prior transactions. Any 
successfully terminated transaction therefore triggers a tran 
sition in the Work?oW management system from a ?rst node 
to a second node Wherein each of these nodes represent 
database state transitions. 

[0013] The Work?oW management system therefore 
alWays includes “an image” of the successfully terminated 
prior transactions performed on the database. As a conse 
quence, the Work?oW management system is alWays able to 
check Whether speci?c requirements relating to the success 
ful termination of prior transactions are ful?lled or not. 

[0014] The use of a Work?oW management system has 
therefore the advantage that dynamic integrity of a database 
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may be achieved very easily. The Work?oW management 
system provides all necessary functions to establish the 
integrity according to the invention. 

[0015] In an advantageous embodiment of the invention a 
transaction terminator is provided for creating said informa 
tion relating to said termination. This transaction terminator 
is therefore the interface to the sequence checker. The 
created information is then transferred from the transaction 
terminator to the sequence checker to be stored there. 

[0016] It is advantageous if said transaction terminator is 
a part of or is coupled With a database management system 
controlling said database. The transaction terminator is 
therefore the only additional part Which has to be added to 
the database management system. As already mentioned, 
this part does not impact the core of the database manage 
ment system at all. Instead, it may be added to the database 
management system as an additional task or the like. 

[0017] The transaction terminator and the sequence 
checker represent the interface betWeen the database man 
agement system and the Work?oW management system. 
They have to be adapted to each other so that they are able 
to exchange the relevant information. Therefore, the inven 
tion may be realiZed in a very effective manner by the 
establishment of this interface. 

[0018] In a further embodiment of the invention, said 
information is processed as a transition of said database 
from a ?rst state to a second state. Any successfully termi 
nated transaction has therefore the consequence that the 
database changes from the ?rst database state into the 
second database state. This transition is stored in the 
sequence checker or in the Work?oW management system 
due to the received information. The “image” of the database 
is thereby updated in the sequence checker or in the Work 
How management system. 

[0019] In a further embodiment of the invention, the 
ful?llment of said requirements is checked by examining the 
present state of the database. The present database state is 
represented by the “image” of the database stored in the 
sequence checker or in the Work?oW management system. 
On the basis of this “image”, the mentioned ful?llment of 
requirements is examined. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] Further advantageous features of the invention are 
disclosed in the folloWing description of an embodiment of 
the invention Which is shoWn in appended draWings 
Wherein: 

[0021] FIG. 1 shoWs a schematic block diagram of a 
method of performing a transaction on a database according 
to the invention; and 

[0022] FIG. 2 shoWs a schematic block diagram of a 
computer system for performing a transaction on a database 
according to the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0023] A database is usually controlled by a database 
management system. Any access to the database is per 
formed by a transaction on the database Which is processed 
by the database management system. A transaction is a 
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database manipulation Which transforms the database from 
a ?rst consistent state into a second consistent state. 

[0024] In order to ensure the integrity of the database, ie 
the integrity of the data in the database, so-called semantical 
integrity rules Were established and included in the database 
management system. These integrity rules are checked by 
the database management system in performing a transac 
tion. 

[0025] One of these sets of integrity rules are so-called 
dynamic semantical integrity rules. They refer for example 
to the question Whether one or more prior transaction in a 
series of transactions Was or Were performed successfully. If 
this is the case, the present transaction may be performed. 
OtherWise, the present transaction may only be performed if 
it has no predecessors and is therefore a ?rst transaction. In 
all other cases of this example, the present transaction may 
not be performed. 

[0026] The speci?c prior transaction or transactions Which 
must have been performed successfully depend on the 
present transaction to be performed. These speci?c prior 
transactions representing the speci?c integrity rules are 
therefore assigned to the present transaction to be per 
formed. The examination of these prior transactions and the 
performance of the present transaction are noW described in 
connection With FIGS. 1 and 2. 

[0027] FIG. 1 shoWs a database management system 
(DBMS) 1 Which controls all data of a database. The DBMS 
1 comprises a transaction terminator (TT) 2 Which is a part 
of the DBMS 1 Which may be added later to an existing 
DBMS 1. The TT 2 is the interface of the DBMS 1 to a 
Work?oW management system (WFMS) 3. The WFMS 3 
comprises a sequence checker (SC) 4 Which corresponds to 
the interface of the T of the DBMS 1. Therefore, the sc 4 
and the TT 2 are able to interchange data betWeen each other 
Which is shoWn by an arroW 5. 

[0028] At least to some of the transactions included in a 
pool 8 of transactions, the WFMS 3 stores the rules or 
requirements Which have to be ful?lled prior to the perfor 
mance of the respective transaction. Any of these transac 
tions is assigned to a node of a given Work?oW. The given 
Work?oW, ie the connections of these nodes represent the 
rules or requirements and have to be de?ned by the user of 
the database. 

[0029] If a node of the Work?oW has for example man 
datory three inputs, at least three rules have to be ful?lled 
prior to the performance of the transaction assigned to the 
respective node. These three rules are ful?lled if the three 
transactions assigned to the three nodes from Which the three 
inputs originated, Were performed successfully. If, as an 
example, one of these three transactions Was not performed 
successfully, the corresponding rule is not ful?lled and the 
corresponding transaction must not be performed. If all rules 
are ful?lled, the transaction is performed. It is also possible 
to specify, that only a subset of the inputs, that means a 
subset of the rules have to be ful?lled. 

[0030] If a node of a Work?oW has e.g. tWo outputs, the 
performance of a transaction has the consequence that the 
rule corresponding to the tWo inputs to Which the tWo 
outputs lead to, are ful?lled. Using block 6 and arroW 7 of 
FIG. 2, a ?rst transaction may be invoked by a user. The 
transaction to be performed is one of a number of transac 
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tions being provided in the pool 8 of transactions. All these 
transactions of the pool 8 of transactions are directed to the 
DBMS 1 With the TT 2 of FIG. 1. 

[0031] Prior to the performance of the ?rst transaction it is 
checked Whether speci?c dynamic integrity rules have to be 
ful?lled. These rules or requirements are stored in the 
WFMS 3. The T 2 of the DBMS 1 sends an inquiry to the 
SC 4 of the WFMS 3 and asks Whether there are any 
requirements assigned to the ?rst transaction to be per 
formed, and, if yes, Whether these requirements are ful?lled. 
This inquiry is shoWn by an arroW 9 in FIG. 2. 

[0032] The SC 4 checks Which node of a Work?oW of the 
WFMS 3 is assigned to the ?rst transaction to be performed. 
It is noW assumed that there is no prior node preceding the 
?rst transaction. This has the consequence that the ?rst 
transaction is not dependent on any other prior transaction 
and may therefore be performed. The SC 4 sends an appro 
priate message to the TT 2. This is shoWn by an arroW 10 in 
FIG. 2. As no node is assigned to the ?rst transaction, the 
successful performance of the ?rst transaction is not relevant 
for any other transaction. 

[0033] Then, a second transaction out of the pool 8 of 
transactions is invoked by the user and the TT 2 sends the 
respective inquiry to the SC 4, see arroW 9. It is noW 
assumed that a node of the Work?oW is assigned to the 
second transaction, hoWever, this node has no input but tWo 
outputs. The SC 4 ?nds the assigned node and checks the 
rules corresponding to this node. As there are no inputs to 
this node, there do not eXist any rules or requirements in 
connection With this node. This has the consequence that the 
SC 4 sends an appropriate message to the TT 2, see arroW 
10, so that the DBMS 1 may noW perform the second 
transaction. After the successful termination of the second 
transaction, the TT 2 of the DBMS 1 sends an information 
to the SC 4 of the WFMS 3 Which relates to the fact of the 
successful termination of the second transaction. This infor 
mation is shoWn by an arroW 11 in FIG. 2. 

[0034] The SC 4 of the WFMS 3 noW stores this infor 
mation in a manner Which identi?es the rule corresponding 
to the outputs of the node assigned to the successfully 
terminated transaction as being ful?lled. With respect to the 
second successfully terminated transaction, the tWo outputs 
of the node Which is assigned to the second transaction are 
identi?ed to be ful?lled. This means that those tWo nodes 
Which are located in a later position of the Work?oW of the 
WFMS 3 and Which have the tWo outputs as inputs are at 
least ful?lled With respect to those rules corresponding to 
these inputs. 

[0035] If the second transaction is terminated successfully, 
the TT 2 sends an information about the successful termi 
nation of the second transaction to the SC 4. The SC 4 uses 
this information for changing the Work?oW state of the 
WFMS 3 accordingly. 

[0036] Then, a third transaction is invoked by the user. 
This third transaction has e.g. three inputs and one output. 
One of these inputs is connected With one of the outputs 
corresponding to the second transaction. 

[0037] The TT 2 of the DBMS 1 sends the inquiry to the 
SC 4 of the WFMS 3, see arroW 9. The SC 4 checks the node 
assigned to the third transaction. It is noW assumed that rules 
relating to the tWo inputs not connected to the node corre 
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sponding to the second transaction are ful?lled. Then, the SC 
4 checks Whether the third rule, ie the third input of the 
respective node is also ful?lled. This depends on the suc 
cessful termination of the second transaction. 

[0038] If the second transaction has not yet or not at all 
been terminated successfully, the third input is not ful?lled 
and the third transaction may not be performed. The SC 4 
generates an appropriate message, see arroW 10, and sends 
it back to the TT 2 of the DBMS 1. The DBMS 1 then does 
not perform the third transaction. No information according 
to arroW 11 is created by the TT 2. 

[0039] If, hoWever, the second transaction has been ter 
minated successfully, the third input, ie the third rule of the 
respective node is ful?lled and the third transaction may be 
performed. The SC 4 generates an appropriate message, see 
arroW 10, and sends it back to the TT 2 of the DBMS 1. 
Then, the DBMS 1 performs the third transaction. After the 
successful termination of the third transaction, the TT 2 of 
the DBMS 1 creates the information about this successful 
termination and sends it to the SC 4 of the WFMS 3, see 
arroW 11. The SC 4 then updates the Work?oW state in the 
WFMS 3 accordingly. 

[0040] The invention has been described With reference to 
several speci?c embodiments. One having skill in the rel 
evant art Will recogniZe that modi?cations may be made 
Without departing from the spirit and scope of the invention 
as set forth in the appended claims. 

Having thus described our invention, What We claim as new 
and desire to secure by Letters Patent is: 
1. A method of performing a transaction on a database, 

Wherein a number of transactions are available to be per 
formed on said database, and Wherein at least one of said 
transactions may only be performed if corresponding 
requirements are ful?lled, Wherein the ful?llment of said 
requirements depends on the prior successful termination of 
at least one other transaction or on said at least one of said 

transactions being a ?rst transaction, comprising the steps 
of: 

invoking at least one of said transactions; 

depending on stored information related to prior success 
ful terminations of transactions, determining Whether 
said corresponding requirements are ful?lled; 

if said requirements are ful?lled, performing said trans 
action; and 

after a successful termination of said transaction, storing 
information relating to said successful termination. 

2. The method of claim 1 Wherein, after a non-successful 
termination of said transaction, no information is stored. 

3. The method of claim 1 further comprising information 
being processed as a transition of said database from a ?rst 
state to a second state. 

4. The method of claim 1 Wherein said determining 
ful?llment of said requirements is checked by examining the 
present state of the database. 

5. The method of claim 1 Wherein a sequence checker is 
provided for checking Whether said corresponding require 
ments are ful?lled and for storing said information. 

6. The method of claim Wherein said sequence checker is 
associated With a Work?oW management system. 
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7. The method of claim 1 wherein a transaction terminator 
is provided and Wherein said transaction terminator creates 
said information relating to said successful termination. 

8. The method of claim 7 Wherein said transaction termi 
nator is associated With a database management system 
controlling said database. 

9. A computer system for performing a transaction on a 
database, Wherein a number of transactions are available to 
be performed on said database, and Wherein at least one of 
said transactions may only be performed if corresponding 
requirements are ful?lled, Wherein the ful?llment of said 
requirements depends on the prior successful termination of 
at least one other transaction, comprising: 

a database management system for invoking said at least 
one of said transactions, and for performing said trans 
action if said requirements are ful?lled; 

a sequence checker depending on stored information 
relating to prior successful terminations of transactions 
for checking Whether said corresponding requirements 
are ful?lled; and 

a transaction terminator for providing an information after 
a successful termination of said transaction to be stored 
by said sequence checker. 

10. The system of claim 9 Wherein said sequence checker 
is associated With a Work?oW management system. 
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11. The system of claim 9 Wherein said transaction 
terminator is associated With said database management 
system. 

12. A program storage device readable by machine, tan 
gibly embodying a program of instructions executable by the 
machine to perform method steps for performing a transac 
tion on a database, Wherein a number of transactions are 
available to be performed on said database, and Wherein at 
least one of said transactions may only be performed if 
corresponding requirements are ful?lled, Wherein the ful 
?llment of said requirements depends on the prior successful 
termination of at least one other transaction or on said at 

least one of said transactions being a ?rst transaction, said 
method steps comprising: 

invoking at least one of said transactions; 

depending on stored information related to prior success 
ful terminations of transactions, determining Whether 
said corresponding requirements are ful?lled; 

if said requirements are ful?lled, performing said trans 
action; and 

after a successful termination of said transaction, storing 
information relating to said successful termination. 


