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 Interpret with simple profiling. Then when a threshold is reached, generate and

optimize superblocks that are held in the code cache. This method is used in the

FX!32 system ( ), the Aries System (

) and the HP Dynamo same-ISA optimizer (

).

 Skip the interpretation stage and immediately perform simple binary translation

on dynamic basic blocks; the translation includes code for gathering profiling

data on the basic blocks. As translated basic blocks become hot, form

superblocks and optimize the superblocks. This method is used in the Sun Wabi

system ( ), the IA-32-EL system

( ), and the Mojo same-ISA optimizer (W.-

).
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1. The trapping condition is also ABI visible on the host platform. In this case, the

runtime signal handler will be invoked, and it can take the proper action as just

described.

2. The trapping condition is not ABI visible in the host platform. In this case, the

earlier approach will not work and explicit checks for the trapping condition will

have to be placed in the emulation code along with a jump to the runtime if the

trap condition holds; i.e., interpretive trap detection must be used.

3. A trapping condition is visible in the host ABI but not in the guest ABI. In this

case, there may be extraneous traps. Here, the runtime trap handler will have to

determine whether the trap condition would have been visible to the source

instruction.
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1. The cached blocks do not have a fixed size. The size of a code cache block

depends on the size of the translated target block, and this can vary from a few

instructions to many tens of instructions.

2. The presence and locations of the blocks are dependent on one another because

of chaining. If a translated block is removed from the code cache, then any link

pointers directed toward the removed block must be modified.

3. There is no copy of the cache contents in a “backing store.” After a block is

removed from the code cache, it must be regenerated from the source binary

image before it can be placed back into the cache.

 Given a source PC at the beginning of a block, find the corresponding target PC
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 Given a source PC at the beginning of a block, find the corresponding target PC

in the code cache, if the translation exists. This is done whenever emulation

control is to be transferred to the code cache via a source PC, e.g., when passing

from interpretation to translated code.

 Given a target PC in the code cache, find the corresponding source PC. This is

done to find the precise source PC when an exception occurs.
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1. Modify the host’s kernel loader routine (and any user space loaders that may be

used on the host system), first to identify the type of binary being loaded (host or

guest) and then to call the proper loader routine. This approach is conceptually

straightforward but requires modification of kernel loader code. If the process

VM system is to be implemented without kernel modifications, then this

approach cannot be used.
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2. When a guest program binary is installed, it is converted into a host-executable

file by appending some host-executable code and including the guest binary

image as a large data structure. The host-executable portion of the program

invokes a guest loader that loads the guest binary data structure and begins

emulation. This method requires the user to identify guest binaries when they are

installed so that the installer can attach the host-executable code that calls the

loader frontend. In a sense, this method encapsulates a guest process at the time

it is installed. This could lead to problems if guest executables are loaded from

remote systems, however. That is, they must be installed within the “domain” of

the process VM system.

3. Host processes are modified so that special loader code can be “hooked” on to

system calls that load user processes, e.g., the CreateProcess call in Win32 or the

exec() call in Linux. This method is used in FX!32 (described in more detail

later), where it is called enabling. After a process has been enabled and it wishes

to call CreateProcess, a library call is first made to a special preloader

(transparency agent in FX!32 terminology). The preloader checks to see if a

guest process is being created. If so, it calls the guest process loader; if not, it

creates the host process, as requested, and then enables it, before allowing it to

start running. Consequently, any later processes that the newly enabled host

process attempts to create will also perform the guest/host preloader check. To

get this bootstrap method started in the first place, any “root” user processes, for

example, the log-in shell, must be explicitly enabled.

Chapter 3: Process Virtual Machines | Virtual Machines https://learning.oreilly.com/library/view/virtual-machines/9781558609...

72 of 79 12/23/2024, 2:37 PM
222



Chapter 3: Process Virtual Machines | Virtual Machines https://learning.oreilly.com/library/view/virtual-machines/9781558609...

73 of 79 12/23/2024, 2:37 PM
223



Chapter 3: Process Virtual Machines | Virtual Machines https://learning.oreilly.com/library/view/virtual-machines/9781558609...

74 of 79 12/23/2024, 2:37 PM
224



Chapter 3: Process Virtual Machines | Virtual Machines https://learning.oreilly.com/library/view/virtual-machines/9781558609...

75 of 79 12/23/2024, 2:37 PM
225



Chapter 3: Process Virtual Machines | Virtual Machines https://learning.oreilly.com/library/view/virtual-machines/9781558609...

76 of 79 12/23/2024, 2:37 PM
226



Chapter 3: Process Virtual Machines | Virtual Machines https://learning.oreilly.com/library/view/virtual-machines/9781558609...

77 of 79 12/23/2024, 2:37 PM
227



Chapter 3: Process Virtual Machines | Virtual Machines https://learning.oreilly.com/library/view/virtual-machines/9781558609...

78 of 79 12/23/2024, 2:37 PM
228



Chapter 3: Process Virtual Machines | Virtual Machines https://learning.oreilly.com/library/view/virtual-machines/9781558609...

79 of 79 12/23/2024, 2:37 PM
229



Chapter 4: Dynamic Binary Optimization | Virtual Machines https://learning.oreilly.com/library/view/virtual-machines/9781558609...

2 of 91 12/23/2024, 2:39 PM
230



Chapter 4: Dynamic Binary Optimization | Virtual Machines https://learning.oreilly.com/library/view/virtual-machines/9781558609...

3 of 91 12/23/2024, 2:39 PM
231



Chapter 4: Dynamic Binary Optimization | Virtual Machines https://learning.oreilly.com/library/view/virtual-machines/9781558609...

4 of 91 12/23/2024, 2:39 PM
232



Chapter 4: Dynamic Binary Optimization | Virtual Machines https://learning.oreilly.com/library/view/virtual-machines/9781558609...

5 of 91 12/23/2024, 2:39 PM
233



Chapter 4: Dynamic Binary Optimization | Virtual Machines https://learning.oreilly.com/library/view/virtual-machines/9781558609...

6 of 91 12/23/2024, 2:39 PM
234



Chapter 4: Dynamic Binary Optimization | Virtual Machines https://learning.oreilly.com/library/view/virtual-machines/9781558609...

7 of 91 12/23/2024, 2:39 PM
235




