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Figure 1 Petri net models of maximally asynchronous ACM types. 

The case of the n=0 OW-RR-BB in Figure 1 is particularly interesting. With the correct initialization (k=l=0), the 
reading and writing transitions will never fire and all writer accesses are overwriting and all reader accesses are 



rereading. This means that the maximally asynchronous n=0 OW-RR-BB behaves like the Constant in Simpson’s 
classification, in that no new data written by the writer can ever replace the initial value which remains permanently 
available to the reader.  

Figure 1 demonstrates that for ACMs, a larger n allows a higher degree of asynchrony (quantitatively) between the 
writer and reader processes. If the buffer is arranged to be FIFO (not specified at the level of classification in our case), 
data transit can be smoothed, which is indeed one of the primary reasons for FIFO buffering. As with all buffering 
schemes (such as in the NRR ACM types traditionally), gains in data transit smoothness are offset by necessary costs in 
latency. We do not agree that cases with n>0 for the NOW-RR-BB and n≠1 for the OW-RR-BB seem to have no 
practical value. This observation is based on the view that any new item of data generated by the writer should 
supersede all previous items generated. This desire is naturally served by OW ACMs with n≤1. We have therefore 
extended the range to include the buffered OW-RR-BB and the NOW-RR-BB types (not present in the previously 
defined protocols) as we consider it to be too early to predict the full range of ACM applications, and there may be 
trade-offs between latency and continuity which favour these types (e.g. in such applications as networking).  

An example difference resulting from modifying the classification differentiator from the destructive-ness of reading 
and writing to whether overwriting and rereading are permitted, as mentioned in [2], is the n=1 case of NOW-RR-BB 
(called “Message” in [2]), which is semantically different from Constant. For the Constant, because neither writing nor 
reading can be destructive, the initial item of data in the ACM will be available for rereading by the reader throughout 
the life of the system, so there is no practical value in connecting a writer process. For the n=1 NOW-RR-BB, because 
reading accesses update the data state to unread, subsequent writing accesses may happen. Only when a writer is not 
connected on purpose would it operate in the same way as the Constant.  

Operationally, the Pool and the n=1 OW-RR-BB can be considered equivalent, in both synchronization and data passing 
properties. However, the semantics of the destructive-ness of reading and writing deliberately does not distinguish 
rereading from reading and overwriting from writing. For the Pool, writing is always destructive and reading never 
destructive. This emphasizes that for the Pool’s envisaged application (reference data), whether a data item acquired by 
the reader was previously acquired, and whether a writer data access destroys a previous item which has not yet been 
acquired by the reader, are not of interest. Our system based on whether overwriting and rereading are permitted, 
however, obliges us to distinguish between overwriting and writing as well as rereading and reading, because they are 
predicated by the data state and update the data state in different ways.  

In [1], it is proposed that NDR protocols may be extended to n>1 by the semantic modification (obligatory NDR to 
permitted NDR) such that if there is more than one item of data in the ACM at the beginning of a reader access, the 
oldest one is destroyed. NDR, however, remains obligatory for the last item in the ACM. If all items in the ACM have 
been read, there will be one last item of already read data not destroyed. If the writer then supplies a new item, the 
reader will still need to reread (and destroy) the older item before being able to access the new one. In an RR ACM the 
older item would have already been marked as read, thus the reader is immediately directed to the new item (Figure 1, 
inhibitor arcs preventing RRS). Our “further development” allows us to extend the RR ACMs to n>0, without having to 
modify the semantics. 
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