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1. When inlining (or any other optimization) is performed, the cleanest way to

insert the newly optimized code into the program flow is to wait until the method

containing the optimized code is called the next time. However, this approach

obviously does not provide benefits until the method is next called, and it may be

a long time before a long-running method is called again. The extreme case

occurs when a program is dominated by a single loop containing the optimized

code and the loop is executed many millions (or billions) of times. In this case,

the optimized method may never be called again, and therefore the optimized

code must be inserted earlier if any benefits are to accrue.

2. When deferred compilation is implemented, new code may be generated while a

method is in midexecution. That is, if the guard indicates that an uncommon path

is to be followed, new code has to be generated, and the current implementation

stack frame may have to modified to account for the newly compiled (and

possibly much larger) code region.

3. When a debugger is implemented as part of an overall VM framework, the user

would expect to observe the architected instruction sequence and stack contents

rather than the results of optimized code and the implementation stack contents.

In this situation, it may be necessary to deoptimize a method. This is the opposite
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of the two earlier situations; here, OSR may be called upon to modify the

implementation stack into a form that is less optimized and more nearly

approximates the architected version.

Chapter 6: High-Level Language Virtual Machine Implementation | Virt... https://learning.oreilly.com/library/view/virtual-machines/9781558609...

45 of 60 12/23/2024, 2:42 PM
439



Chapter 6: High-Level Language Virtual Machine Implementation | Virt... https://learning.oreilly.com/library/view/virtual-machines/9781558609...

46 of 60 12/23/2024, 2:42 PM
440



Chapter 6: High-Level Language Virtual Machine Implementation | Virt... https://learning.oreilly.com/library/view/virtual-machines/9781558609...

47 of 60 12/23/2024, 2:42 PM
441



Chapter 6: High-Level Language Virtual Machine Implementation | Virt... https://learning.oreilly.com/library/view/virtual-machines/9781558609...

48 of 60 12/23/2024, 2:42 PM
442



Chapter 6: High-Level Language Virtual Machine Implementation | Virt... https://learning.oreilly.com/library/view/virtual-machines/9781558609...

49 of 60 12/23/2024, 2:42 PM
443



Chapter 6: High-Level Language Virtual Machine Implementation | Virt... https://learning.oreilly.com/library/view/virtual-machines/9781558609...

50 of 60 12/23/2024, 2:42 PM
444



Chapter 6: High-Level Language Virtual Machine Implementation | Virt... https://learning.oreilly.com/library/view/virtual-machines/9781558609...

51 of 60 12/23/2024, 2:42 PM
445



Chapter 6: High-Level Language Virtual Machine Implementation | Virt... https://learning.oreilly.com/library/view/virtual-machines/9781558609...

52 of 60 12/23/2024, 2:42 PM
446



≥

≥

Chapter 6: High-Level Language Virtual Machine Implementation | Virt... https://learning.oreilly.com/library/view/virtual-machines/9781558609...

53 of 60 12/23/2024, 2:42 PM
447



Chapter 6: High-Level Language Virtual Machine Implementation | Virt... https://learning.oreilly.com/library/view/virtual-machines/9781558609...

54 of 60 12/23/2024, 2:42 PM
448



Chapter 6: High-Level Language Virtual Machine Implementation | Virt... https://learning.oreilly.com/library/view/virtual-machines/9781558609...

55 of 60 12/23/2024, 2:42 PM
449



Chapter 6: High-Level Language Virtual Machine Implementation | Virt... https://learning.oreilly.com/library/view/virtual-machines/9781558609...

56 of 60 12/23/2024, 2:42 PM
450



Chapter 6: High-Level Language Virtual Machine Implementation | Virt... https://learning.oreilly.com/library/view/virtual-machines/9781558609...

57 of 60 12/23/2024, 2:42 PM
451



Chapter 6: High-Level Language Virtual Machine Implementation | Virt... https://learning.oreilly.com/library/view/virtual-machines/9781558609...

58 of 60 12/23/2024, 2:42 PM
452



Chapter 6: High-Level Language Virtual Machine Implementation | Virt... https://learning.oreilly.com/library/view/virtual-machines/9781558609...

59 of 60 12/23/2024, 2:42 PM
453



Chapter 6: High-Level Language Virtual Machine Implementation | Virt... https://learning.oreilly.com/library/view/virtual-machines/9781558609...

60 of 60 12/23/2024, 2:42 PM
454



Chapter 7: Codesigned Virtual Machines | Virtual Machines https://learning.oreilly.com/library/view/virtual-machines/9781558609...

2 of 51 12/23/2024, 2:43 PM
455



Chapter 7: Codesigned Virtual Machines | Virtual Machines https://learning.oreilly.com/library/view/virtual-machines/9781558609...

3 of 51 12/23/2024, 2:43 PM
456



Chapter 7: Codesigned Virtual Machines | Virtual Machines https://learning.oreilly.com/library/view/virtual-machines/9781558609...

4 of 51 12/23/2024, 2:43 PM
457



1. There must be intrinsic compatibility ( ) at the ISA level rather than

the ABI level. Because the interface at which virtualization takes place is the

ISA, not only must the user-level instruction set be emulated, but the entire

system-level ISA must be emulated. This includes the memory architecture, for

example, so page fault compatibility must be maintained. It also means that I/O

can be dealt with at the hardware level, not the abstracted OS call level as in

process VMs.

2. The reason for using a virtual machine implementation is improved performance,

power efficiency, design simplicity, or some combination of these. Compatibility

is a requirement but is not the motivation for constructing a codesigned VM.
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