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[Agenda: Aspects of performance and analysis approaches }




Structure of the Demo program
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{
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ID: INT

Size: INT
Timestamp: LONG
Description: PTR

do_create(ITEM *I, bool is_mmap, int size )
{
if (is_mmap)
I > Description = mmap(4096 );
else
I > Description = malloc(size);

}

search add()

{
ITEM *I = pickRandomItem();
Sum +=1 » Description [0];

}




Creation of the list of items

1
2 ITEM Buffer allocated using mmap system call (4KB)
3
i ID: INT
Size: INT
S Timestamp: LONG/
: Description: PTR\
N

Buffer allocated using malloc glibc call (Size)

- Observation: To create a list of 1M items, S2 consumes 0.54 sec while S1
consumes 1.5 sec. Why?

- Even before answering, how do we know if the observation is correct?
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Buffer allocated using malloc glibc call (Size)

- Observation: To create a list of 1M items, S2 consumes 0.54 sec (avg.) while
51 consumes 1.5 sec (avg). Why?
- More system call invocations in case of S1, malloc benefits due to coalescing



Creation of the list of items (Homework)

1
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3
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Buffer allocated using malloc glibc call (Size)

- Execute the program on your machines to reproduce the behavior
- Compare the time taken for all invocations of malloc and mmap
- Does your observation match the conclusions?



Accessing random elements of the list
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Observations: For 200K random accesses to the list, S2 consumes 19.3 ms

(avg) while S1 consumes 27.6 ms (avg). Why?
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Accessing random elements of the list
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Observations: For 200K random accesses to the list, S2 consumes 19.3 ms

[Usual suspect! }

(avg) while S1 consumes 27.6 ms (avg). Why?
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Is OS responsible?

1
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‘ Description: PTR

: 0S
'N .o Ustal suspect! Ty catching it. |

- Probe directions
- Paging and page faults play some role (more likely)
- Scheduling plays a role (less likely)
- Anything else ...
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Probe outcome

No page faults observed, OS memory management not quilty!
Plenty of CPUs in the machine, OS scheduling not quilty!
Anything else ...



Anything other than OS?
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- The hardware is the same... that can not be the issue (or can it be?)

- The code fragment is the same, compiler is out of the equation

- (Could something at the hardware layer change because of how the list is
created?



Let us zoom into the creation and analyze access
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Buffer allocated using malloc glibc call (Size)

In one case all indirections are accessing memory allocated by malloc while

In the other case the last access is to memory allocated by mmap
- So what?



Performance Analysis in three situations

P

- Correctness
- Repeatability
- Metrics of comparison

N
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