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 It is easier to perform fast initial “emulation” of the nonoptimized source binary

because the source binary can be copied directly into a basic block cache, with

profiling code being added. Then as hot code sections are found, they can be

placed in an optimized superblock cache. This approach is illustrated in 

, and it is used in the Mojo system as well as the IA-32-based DynamoRIO.

Note that the original HP Dynamo system uses interpretation during start-up, not

basic block caching. An argument for using interpretation is that it avoids saving

and restoring a large number of registers (as in the PA-RISC ISA) every time

there is a switch between the cached “translated” code and the runtime. On the

other hand, in the IA-32 ISA, there are only a few registers, so the method of

using a basic block cache has more reasonable overhead. Carrying this concept

still further, a technique known as patching (described in more detail in the next

subsection) can be used to avoid interpretation and/or basic block caching of

unoptimized code altogether. Patching, in effect, uses the original source code

(not a cached copy) for initial emulation prior to optimization. Consequently,

patching can be used only because the source and target ISAs are the same.
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 When the same ISA is being used, dynamic optimization is not a necessity. In

particular, if dynamic optimization is found to provide no performance benefit

(or even a loss), then the dynamic optimizer can “bail out” and simply run the

original code. For example, if the instruction working set is quite large and there

is thrashing in the code cache due to repeated retranslations, then a bailout may

be triggered.

 Sample-based profiling may be more attractive, because running the original

code does not result in any apparent performance loss to the user. Hence, the

original binary can be sampled over a relatively long period of time before

optimization begins.

 For software-instrumented profiling, an interesting technique that has been used

successfully is to duplicate the code to be profiled, with one copy being fully

instrumented and the other (original) copy containing branches into the

instrumented version ( ; 

). When profile information is to be collected (this can be

controlled via the branches in the original copy), the original code copy branches
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controlled via the branches in the original copy), the original code copy branches

into the instrumented version. After profile information is collected, the

instrumented version branches back into the original copy.

 There are no instruction semantic mismatch problems. For example, both the

source and the target have exactly the same condition code semantics and hence

eliminate the overhead of emulating special cases in software.
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 It uses a stack instruction set that requires a host platform to provide only a

minimum amount of register support, making it easily translated to virtually any

host ISA. Using a stack ISA for P-code also leads to small “binaries,” an

especially important feature when many desktop computers had small hard

drives (or none at all) and supported only 64 KB of main memory.

 Its memory is divided into cells, whose implementation details, e.g., number of

bits per cell, are hidden from the ISA.

 Main memory is partitioned into a stack and a heap, whose extents are not an
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 Main memory is partitioned into a stack and a heap, whose extents are not an

architecture feature. Furthermore, instructions are never concerned with absolute

memory addresses. This allows memory size to be an implementation feature of

the host platform.

 The interface to the OS is through standard libraries. This, at least in theory,

insulates programs from the underlying host OS. In the case of P-code, however,

achieving OS independence tended to reduce its standard libraries to the least

common denominator, which resulted in relatively weak I/O capabilities.

Maintaining platform-independent, standard libraries remains a very important

consideration/problem in modern HLL VMs. Not only is there the least-

common-denominator problem, but there is also a temptation to add library

“extensions,” which compromise platform independence.
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