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PMACONTROL PHP CONCURRENCY PERFORMANCE

ARCHITECTURE

PIVOT FILE CONTENTION
flock() LOCK_EX — Before and after sharding

BEFORE: Single Pivot File

server_status.json

LOCK_EX — 1 MB read/write
P99: 142ms @100srv

Sharded @ 500 servers
P99 wait: 0.8ms / 10s interval

2250x improvement in P99 latency

Single file @ 500 servers
P99 wait: 1.8s / 10s interval
20% of time budget wasted on locks

PHP [TITT111]

AFTER: Sharded by server_id
1 srv_42.json
srv_43.json
W srv_d4.json P99:
0.5ms

srv_d5.json

srv_a6.json

10T

Redis @ 500+ servers
Atomic ops, native TTL, in-memory

For large-scale deployments
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StorageFile [TTIIT]SharedMemory [TITd¢R{TTT]EMAK F

LOCK_EX [T1T]

[(FLOEKINTTT0OCK_EX [T
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(LITIITITTITTTS

// Test de concurrence sur flock()

// Lancé avec 50 processus simultanés

$fp = fopen('/tmp/pivot test.json', 'c+');
if (flock($fp, LOCK EX)) {

M

$data = json decode(fread($fp, filesize('/tmp/pivot test.json')), true);



$datal'counter'] = ($datal'counter'] ?? 0) + 1;
ftruncate($fp, 0);
rewind($fp);
fwrite($fp, json encode($data));
flock($fp, LOCK UN);
}
fclose($fp);
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/var/lib/pmacontrol/pivot/
server_status.json « [IIIm
server 42 metrics.json « [I1] 42 [II10J

server 43 metrics.json
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1. [Iderver_status.json [JLOCK EX

2. [T JSONE
3. [T

4. [0
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[(MiorageFile [TUddR{Y] [TT11TI
$start = microtime(true);

flock($fp, LOCK EX);

$wait = microtime(true) - $start;
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(11T flock() [ITT1T]
10 0.2 ms

50 4.8 ms

100 18 ms

200 67 ms

10]0) 312 ms

P99

1.1 ms

28 ms

142 ms

480 ms

1.8s
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1. [ 1 MBJSON

2. 01 MBPHP [IIT]
3. 02
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5. [0 1 MET]
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server 43.json

server 44.json

PmacControl - http://www.pmacontrol.com/zh/site/blog_post/sharedmemory-locking-pmacontrol/


http://www.pmacontrol.com/zh/site/blog_post/sharedmemory-locking-pmacontrol/

[ worker [T

[LI1]

[L11]
1M flock() 011111 P99
100 0.1 ms 0.5 ms
200 0.1 ms 0.6 ms
500 0.2 ms 0.8 ms

[

[CITTITIT N O T

// Avant : un seul fichier

$allStatus = json decode(file get contents('pivot/server status.json'), true);

[0

// Apres : N fichiers

$allStatus = [1;

foreach (glob('pivot/status/server *.json') as $file) {
$serverId = extractServerId($file);

$allStatus[$serverId] = json decode(file get contents($file), true);
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[[HidddddAile [Redis [memcached [[T]

// Interface abstraite
interface StorageBackend {
public function get(string $key): ?array;

public function set(string $key, array $data, int $ttl = 0): void;

// Implémentation fichier (actuelle)

class StorageFile implements StorageBackend { ... }

// Implémentation Redis (future)

class StorageRedis implements StorageBackend { ... }

Redis [TTTTTTTTTTTITTITTITTL (T TTTTTT T

[TTTTITIT] Redis
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1-50 110 11T StorageFile
50-200 [I11] Oserver_id 1] StorageFile[I11]
200-500 111 [0+ [1ISSD StorageFile[I1T]
500+ 1111 Redis / memcached StorageRedis
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