





® Without concurre or every operation. It's thus

essential for both performance and responsiveness.
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® The scheduler manages how

threads from different
processes are allocated and
executed across the available

cores
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https://tarunjain07.medium.com/multi-vs-multi-cb9b0ec382ad

>od af concurrent programs.







Level 0: A CPU registers hold words
fetched from L1 Cache

Level 1; /L1 Cache
(SRAM) } L1 Cache holds Cache block

12 Cache fetched from L2 Cache

Level 2: - _
(SRAM) } L2 Cache holds Cache block

fetched from L3 Cache
L3 Cache
(SRAM)
L3 Cache holds Cache block
fetched from Memory

Memory(DRAM)

CACHE

WE HAVE A FIXED AMOUNT OF CACHE. WAIT, WHAT IS CACHE2 DON’T CONFUSE IT WITH CASH. | KNOW THEY’RE DIFFERENT BECAUSE I'M
RUNNING LOW ON CASH, BUT NOT CACHE.



at of disk (SSD)

* Typical Levels o




Approx. Latency Relative Latency

L1 (private to each thread) 0.5-1 ns Is

L2 (private to each core) 3-10 ns 5-20s
L3 (shared across all cores) 10-20 ns 40s
RAM 100 ns
SSD 50-150 ps

~3 minutes

~1.5 days




s, causing d

at cache line.
2load the values from memory.

® This is a phenomenon that we call false sharing.




// Struct that causes false sharing
struct FalseSharing {
long long Xx;

long long vy;
h

// Struct that avoids false sharing with padding
struct NoFalseSharing {
long long x;
char padding[128 - sizeof(long long)];
o un a program on both
char padding2[128 - sizeof(long long)l;

ow do they compare?






ERLLUIE R Ly ET0 . ~ » perf stat —e cache-references, cache-misses ./demo false
=== Running False Sharing Demo ===
False sharing time: 0.723614s

Performance counter stats for './demo false':

19,078,288 cache-references
7,786,032 cache-misses # 40.811 % of all cache refs

0.730657338 seconds time elapsed

BRUGUTRERLE Sy AT 2~ g++ —pthread false_sharing_demo.cpp -0 demo

ERLEETRER a1 ~ » perf stat —e cache-references, cache-misses ./demo no-false
=== Running No False Sharing Demo ===
No false sharing time: 0.219734s

Performance counter stats for './demo no-false':

59,301 cache-references
19,887 cache-misses # 33.536 % of all cache refs
\ 0.225124613 seconds time elapsed O




®* Threads tt che misses.

®* Depending on the mechao of the machine that algorithms are being run on, you may

not always see way less cache misses. An example of this is the adjacent line prefetcher.

%



® The c y specific to certain

use cases, and are ng software and when

designing hardware (Intel, AMD, etc.)
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