










































Future Work 

We are working on simulation of context switch costs . Although our data is not ready to report on in 
detai l ,  preliminary results indicate that maintaining operating system data and code for handling context 
switches is a win, especially under relatively high load. Context switches on misses appear to be viable 
with relatively large page sizes, which may make it viable to use page sizes greater than I K. 

We have also started to investigate the impact of a more aggressive L2 cache design in a conventional 
architecture . Recent designs with associative L2 caches have used on-chip L2 tags and logic to achieve ac­
ceptable hit times [ 17 ,  1 8] .  While the speed difference between a more aggressive L2 design and RAM page 
is not going to be as great as with a direct-mapped L2, the more aggressive L2 needs more hardware than 
RAM page and the comparison becomes an example of hardware-software trade-offs. 

Our current page handling code is not particularly optimized. Given that RAMpage has higher memory 
management overheads than a conventional hierarchy, attention to optimization of page management would 
be a win.  

More detailed simulation of operating system effects in general would be useful. Also , a more detailed 
simulation of the overall machine including other traffic on the bus to DRAM (graphics, DMA, etc .) would 
give a clearer picture as to the benefits of the considerable reduction in memory traffic in the RAMpage 
model .  

We have also not paid attention to alternative uses of chip real estate which is freed up by eliminating 
on-chip L2 tags, which are becoming increasingly common in recent CPU designs. 

Final Summary 

Overall ,  results look promising. While more detailed measurement is needed in some areas, the RAMpage 
model ,  on data currently available, looks worth pursuing. A performance win of over 1 6% on a system of 
the near future is a useful start; if more detailed simulation can support this result or even show a stronger 
performance improvement is possible, RAMpage will be worth considering for real systems. Alternatively, 
a more aggressive conventional hierarchy may narrow the gap, but it then becomes interesting to consider 
what else could be done with the extra hardware required for the more aggressive L2 cache . 

It may seem counter-intuitive to introduce a simpler hardware model when the trend is towards greater 
complexity. However, we are motivated by the same logic as modern CPU design [ 1 3] ,  as exemplified by 
the RISC movement: 

• make the common -case fast 

• simplify the hardware to make it easier to make the common case fast 

• rely on software to reduce the impact of the less common case 

Once maximum mileage has been extracted from simplicity, then one can make a case for adding compli­
cation - as has indeed happened with RISC processors. 

We believe that the results presented in this paper make a strong case for further investigation of the RAM­
page model ,  including more detailed measurement and refinements. The appealing thing about our work to 
date is that the most obvious refinements are software-related; the basic hardware model can remain simple. 
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