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Bloom Filter A&

dependencies {
implementation 'org.springframework.boot:spring-boot-starter-web'

[ AbstractNonStreamingHashFunction.java
implementation 'com.google.guava:guava:33.1.0-jre’

[ AbstractStreamingHasher.java

compileOnly 'org.projectlombok:lombok:1.18.32'
annotationProcessor 'org.projectlombok:lombok:1.18.32"

[ BloomFilterStrategies.java

implementation 'org.openjdk.jol:jol-core:0.17' [ ChecksumHashFunction.java

testCompileOnly 'org.projectlombok:lombok:1.18.32'
testAnnotationProcessor 'org.projectlombok:lombok:1.18.32'
testimplementation 'org.springframework.boot:spring-boot-starter-test'


https://github.com/google/guava/tree/master/guava/src/com/google/common/hash
https://github.com/google/guava/tree/master/guava/src/com/google/common/hash

Bloom Filter A2

 Bloom Filter A1 A

@Bean
public BloomFilter<String> whiteUrlBloomFilter() {
Funnel<String> funnel = (from, into) -> {
into.putString(from, StandardCharsets.UTF_8);

5
BloomFilter<String> bloomFilter = BloomFilter.create(funnel, 100_000, 0.01);
return bloomFilter;

}

(funnel, 100_000 , 0.01 );

Expression:

bloomFilter.bitSize()

Result:
wwresult = 958528

117kb



Bloom Filter A2

24

public boolean addWhiteUrl(String origin) {

}

7t 3 =3

// Bloom filter®l] .4~ 57}
return bloomFilter.put(origin);

public class BloomFilterCorsConfiguration extends
CorsConfiguration {
private BloomFilter<String> bloomFilter;

public BloomFilterCorsConfiguration(BloomFilter<String>
bloomFilter) {

super();
this.bloomFilter = bloomFilter;

}

@Override
public String checkOrigin(String origin) {
if (isAllowedOrigin(origin)) {
return origin;

}

return null;

}

private boolean isAllowedOrigin(String origin) {
// Bloom filter®| A & & origin &<l
return this.bloomFilter.mightContain(origin);
}
}



Bloom Filter A2

« Bloom Filter vs Set

@Test
void testSizeComparison() {
// given
int expectedSize = 10_000_000;
double falsePositiveProbability = 0.01;
bloomFilter = BloomFilter.create(Funnels.stringFunnel(StandardCharsets.UTF_8), expectedSize,
falsePositiveProbability);
setFilter = new HashSet<>(expectedSize, 0.91);
// when
for (inti = 0; i < expectedSize; i++) {
val url = "http://www." +1i + ".com”;
bloomFilter.put(url);
setFilter.add(url);

}/ then

String bloomLayout = GraphLayout.parselnstance(bloomFilter).totalSize() + " bytes";
String setLayout = GraphLayout.parselnstance(setFilter).totalSize() + " bytes";
System.out.println("BloomFilter size: " + bloomLayout); // 11981760 bytes = 11.9mb
System.out.println("Set size: " + setLayout); // 1027116632 bytes = 1.03gb

Bloom Filter: 12MB
Set: : 1.03GB
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Count-Min Sketch
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Count Min Sketch — Query

h, 04 2 hy

w oo IR S

woo s RS EREEEEE R

woos o NN AN
0 1 2 3 4 5 6

7

Min(2, 1,1, 1) = 1
Count Min Sketch



Count Min Sketch

HlEs 0 F ofEA EY Aok

. T}CH
. Q=

LXt=

ok ot
Ho 0%



Count Min Sketch
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Count Min Sketch AFE

- Bloom filter

- Cuckoo filter

- Count-min sketch

- Top-K

RedisBloom - t-digest.
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- Bloom filter

- Cuckoo filter E

- Count-min sketch

- Top-K

202243 &
Redis Stack =S¢t

RedisBloom - t-digest. Redis Stack



Count Min Sketch AFE

CMS.INFO AAHKIC| 72, M2 20|t B 7=t
CMS.INITBYPROB | o8 QXIE 0|50 A7 X| =7|3t
CMS.INITBYDIM AMEXAE A7 AAH K| 27|zt

CMS.INCRBY ig=Nel 7t

CMS.QUERY A=l

CMS.MERGE O 2 AAH K| & otLte] AA X2 HE




Count Min Sketch AFE

public class RedisTemplate<K, V> extends RedisAccessor
implements RedisOperations<K, V>, BeanClassLoaderAware { © 60pen 2 Closed

(© Add support for CMS.INFO type: enhancement

private final BoundOperationsProxyFactory boundOperations = new Bo ... ,
#2676 opened on Feb 19 by chayim

private final ValueOperations<K, V> valueOps = new DefaultValueOp ...

private final ListOperations<K, V> listOps = new DefaultListOperations<>(this); © Add support for CMS.MERGE ' type: enhancement
private final SetOperations<K, V> setOps = new DefaultSetOperations<>(this); #2675 openad an Feb 19 by chayim
private final StreamOperations<K, ?, 7> streamOps = new Default ... © Add support for CMS.QUERY  type: enhancement
private final ZSetOperations<K, V> zSetOps = new DefaultZSetOperations<>(this); #2674 opened on Feb 19 by chayim

private final GeoOperations<K, V> geoOps = new DefaultGeoOperations<>(this);
private final HyperLogLogOperations<K, V> hllOps = new DefaultHype ...
private final ClusterOperations<K, V> clusterOps = new DefaultCluster ...

© Add support for CMS.INCRBY  type: enhancement
#2673 opened on Feb 19 by chayim

© Add support for CMS.INITBYPROB ' type: enhancement
#2672 opened on Feb 19 by chayim

© Add support for CMS.INITBYDIM type: enhancement
#2671 opened on Feb 19 by chayim

< RedisTemplate.java > < Lettuce Library>
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public class UnifiedJedis implements RedisModuleCommands, ...{

public String cmsInitByProb(String key, double error, double probability) {
return (String)this.executeCommand(this.commandObjects.cmsInitByProb(key, error, probability));

}

public List<Long> cmsIncrBy(String key, Map<String, Long> itemIncrements) {
return (List)this.executeCommand(this.commandObjects.cmsIncrBy(key, itemIncrements));

}

public List<Long> cmsQuery(String key, String... items) {
return (List)this.executeCommand(this.commandObjects.cmsQuery(key, items));

}



Count Min Sketch AFE

Jedis Library

JedisConnectionFactory At-&

Jedis jedis = (Jedis) connectionFactory.getConnection().getNativeConnection(); Jedis native connection 7|-X=|27|
Unified]edis pool = new Unified]edis(jedis.getConnection());

“Mi Al AH . . .
OIS S0 s Jedis 2| 0|8 UnifiedJedis ZHA| A8 A

pool.cmsInitByProb("cms:heatmap", 0.008d, 0.001d);

// Count-Min SketchO|| G|O| & =7}
pool.cmsIncrBy("cms:heatmap”, "202405040000:0", 1);

// Count-Min SketchOf| 4| O|E{ =2
List<Long> counts = pool.cmsQuery("cms:heatmap”, "202405040000:0");
counts.forEach(System.out::printin);



Count Min Sketch AFE

public String initByProb(String key, Double rate, Double probability) {
byte[] keyBytes = key.getBytes(StandardCharsets.UTF_8);
byte[] rateBytes = String.valueOf{rate).getBytes(StandardCharsets.UTF_8);
byte[] probabilityBytes = String.valueOf{ probability).getBytes(StandardCharsets.UTF_8);

return redisTemplate.execute((RedisCallback<String>) connection -> {
Object result = connection.commands().execute(
CountMinSketchCommand./INITBYPROB.getCommand(),
keyBytes,
rateBytes,
probabilityBytes);
return new String((byte[]) result, StandardCharsets.UTF_8);
1;
b

countMinSketchService.initByProb("testKey", 0.008, 0.001);

v B data structures
Or testKey




Count Min Sketch AFE

countMinSketchService.initByProb(sketchKey, 0.0007, 0.0001);
String uuid = UUID.randomUUID().toString();
var array = IntStream.rangeClosed(1, 1000)
.maploObij(i ->{
return IntStream.rangeClosed(1, (int) Math.floor(Math.random() * 3000 + 1)

.boxed
el S e e el Count Min Sketch: 312KB
A Sorted-Set . 403KB

HashMap::new
})
toArray(HashMap[]::new);

Arrays.stream(array).forEach(arr -> { e596277fada5715:794 :768.0
// count min sketch AFEA|
countMinSketchService.incrBy(sketchKey, arr); e596277fada52295 : 378 : 235.0

// Sorted Set AFZA|
arr.forEach((k, v) ->

zSetOperations.incrementScore(sortedKey, (String) k, ((Long) v).doubleValue()));
1
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* LoglLog
« SuperlLoglog

* HyperLoglLog
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HyperLoglLog At&

1%2]| 0]2k2| 2%} =10l

long currentTimestamp = getCurrentTimestamp();
HyperLogLogOperations<String, String> hyperLogLogOperations
= redisTemplate.opsForHyperLogLog();
int limit = 10000000;
IntStream.rangeClosed(1, limit).forEach(i ->
hyperLogLogOperations.add(getHourlyKey(currentTimestamp), "user" + i); 1Rl MEX SE
);

long currentCardinality = hyperLoglLogOperations.size(getHourlyKey(currentTimestamp));

assertThat(currentCardinality).isBetween((long) (limit - limit * (0.01)), (long) (limit + limit * (0.01)));

127.0.0.1:6379> pfcount test:hyperloglog:hourly:202405040000
(integer) 10060588 FNLY:T:WSIRePNR=TRN IR ]Iy

127.0.0.1:6379> memory usage test:hyperloglog:hourly:202405040000
(integer) 12392 12KB X & 57 AIE
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long currentTimestamp = getCurrentTimestamp();
HyperLogLogOperations<String, String> hyperLogLogOperations = redisTemplate.opsForHyperLogLog();
int limit = 500000;
String[| candidateKeys = getMergeCandidateKeys(currentTimestamp);
IntStream.rangeClosed(0, 23).forEach(i -> {
IntStream.rangeClosed(1, limit).forEach(j -> {
intidx = (i * limit / 2) + j;
hyperLogLogOperations.add(getHourlyKey(currentTimestamp + i * 3600000L), "user" + idx);
b;

1;
long mergeCardinality = hyperLogLogOperations.union(getDailyKey(currentTimestamp), candidateKeys); Sk X

assertThat(mergeCardinality).isEqualTo(hyperLogLogOperations.size(candidateKeys));
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HyperLogLog?| %l &3}

HyperLogLogOperations<String, String> hyperLogLogOperations = redisTemplate.opsForHyperLogLog();

ValueOperations<String, String> valueOperations = redisTemplate.opsForValue();

long currentTimestamp = getCurrentTimestamp();

byte[] dump = redisTemplate.dump(getDailyKey(currentTimestamp)); Hyperloglog % &=}

valueOperations.set("test:dump"”, Base64.encodeBase64String(dump));

String s = valueOperations.get("test:dump");

redisTemplate.restore(getDailyKey(currentTimestamp) + ":restore”,
Base64.decodeBase64(s), 0, TimeUnit. MILLISECONDS, false);

long restoreCardinality = hyperLoglLogOperations.size(getDailyKey(currentTimestamp) + ":restore");

assertThat(restoreCardinality).isEqualTo(hyperLogLogOperations.size(getDailyKey(currentTimestamp)));

127.0.0.1:6379> pfcount test:hyperloglog:daily:20240504
(integer) 1207314

127.0.0.1:6379> pfcount test:hyperloglog:daily:20240504:restore
(integer) 1207314
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The End



