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SUBJECT:	 On the significance of Commitment-Ordering and Extended-Commitment
Ordering 

There are two existing technologies that I am aware of, to guarantee serializability 
across heterogeneous Database Management Systems (DBSs), while maintaining the 
DBSs' autonomy: 

•	 Strong Strict Two Phase Locking (S-S2PL) 
This technology is widely utilized, and is the only technology practically available. 
It allows a DBS to run autonomously without any cooperation with other DBSs 
but through 2PC. S-S2PL mechanisms are subject to global deadlocks. 

•	 Time-stamp Ordering (TO) 
This technology has not yet been utilized across heterogeneous DBSs. It requires 
a certain DBSs synchronization and time stamp propagation among DBSs. Fur
the work and standardization is required here for DBSs' interoperation. 

My papers introduce two new concepts: Commitment-Ordering (CO) and Extended
Commitment-Ordering (ECO). They generalize S-S2PL and provide alternatives when 
S-S2PL is not desired. Their main advantages are as follows: 

•	 A full DBS autonomy 
Like in the special case, S-S2PL, no coordination among DBSs but 2PC is neces
sary. Transactions can span any mixture of DBSs, provided that each supports 
some form of CO (including S-S2PL) or ECO. 

•	 Deadlock freeness 
Both CO and ECO can be implemented as deadlock-free concurrency control (CC) 
mechanisms. 

•	 Combinations with other CC mechanisms 
They can be combined with almost any other CC mechanism and inherit desired 
properties, that can be matched to desired types of transactions for optimizing 
performance. This includes a relatively simple integration with Timestamp Or
dering (TO) based mechanisms. When integrated with TO no timestamp propa
gation is necessary for Global Serializability, which may make the second solution 
above obsolete. 
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•	 Ease of implementation 
These properties can be implemented in relatively simple and efficient algo
rithms. Also the incorporation with other CC mechanisms is simple, since the 
algorithms only loosely interact with a combined CC mechanism. 

Why should Digital patent the algorithms for Commitment-Ordering and Extended
Commitment-Ordering? 

Transactions across Heterogeneous DBSs are not very common yet. TP technology, 
though, is going in this direction. Demand for such systems is increasing and good 
solutions for Global Serializability will be required. 

Since S-S2PL is in the public domain, DBS vendors use it for free. Currently S-S2PL 
is the only way to achieve Global Serializability across heterogeneous DBSs. 

The situation with TO based mechanisms is different. First, as mentioned above, it 
is not clear that timestamp propagation provides any advantage over Commitment 
Ordering for the purpose of Global Serializability. Such propagation may be required 
in some situations for the purpose of timestamps per se. In this case further work 
and standardization is required in order to be utilized across different DBSs. I believe 
that it will take many years before being standardized. 

Given the advantages listed above, CO and ECO are attractive alternatives for solving 
the Global-Serializability problem. If they are implemented effectively and proven to 
be better than S-S2PL in some situations (which I believe is true), Digital can benefit 
from owning related patents by licensing it to DBS vendors. DBS vendors will need 
it to allow a DBS to participate in global transactions when it does not use S-S2PL. 
There is no way to go around CO and ECO since they are the most general properties 
that guarantee global serializability if only atomic commitment (e.g. 2PC) is used for 
coordinating DBSs. My papers provide generic algorithms for these properties, that 
if patented properly, will cover well, I belive, most, if not all possible variations (with 
the exception of S-S2PL). 

We should also be aware of the fact that since CO and ECO follow mathematically 
from certain basic requirements of global serializability and DBS autonomy (as my 
papers show), it may be just a matter of time till discovered by somebody else. Hence, 
a quick patent filing is required. 


