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JVM Heap

« I®E Xmx, Xms AEFEEB B TREAF50%
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—  26GB-30GB

*  Compressed Oops
—  https://docs.oracle.com/javase/8/docs/technotes/quides/vm/performance-enhancements-7.html

—  XX:+UseCompressedOops 32GB

— Zero-Based Compressed Ordinary Object Pointers
— For Java heap sizes up around 26 gigabytes, any of Solaris, Linux, and Windows operating
systems will typically be able to allocate the Java heap at virtual address zero.
° https://gist.qithub.com/bindiego/3a0e73aa2e7ec17188f1c9c4cc8b7198
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JVM - Compressed Oops

https://gist.github.com/bindiego/3al0e73aa2e7ec17188f1c9c4cc8b7198

Check JVM compressed oops option

[] even_better.md Raw

try to stay below the threshold for zero-based compressed oops; the exact cutoff varies but 26 GB is safe on most
systems, but can be as large as 30 GB on some systems. You can verify that you are under the limit by starting

Elasticsearch with the JVM options[-XX:+UnIockDiagnosticVMOptions -XX:+PrintCompressedOopsMode]and looking for
a line like the following

heap address: 0x000000011be@0000, size: 27648 MB, zero based Compressed Oops
showing that zero-based compressed oops are enabled instead of

heap address: 0x0000000118400000, size: 28672 MB, Compressed Oops with base: 0x00000001183ff000

[©] jvm_compressed_oops.sh Raw
#!/bin/bash -ex

java -Xmx32766m -XX:+PrintFlagsFinal 2> /dev/null | grep UseCompressedOops

java -Xmx32767m -XX:+PrintFlagsFinal 2> /dev/null | grep UseCompressedOops
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JVM Heap - Zero-Based Compressed Oops

62 // Algorithm must match oop.inline.hpp encode_ heap_ oop.
6218 void MacroAssembler::encode_heap oop(Register r) {
#ifdef ASSERT
62 verify heapbase("MacroAssembler::encode_heap oop: heap base corrupted?”);
6221 #endif
2 verify oop(r, "broken oop in encode heap oop");

622 if (Universe::narrow_oop_base() == NULL) {
if (Universe::narrow_oop_shift() != 0) {
622 assert (LogMinObjAlignmentInBytes == Universe::narrow_oop_shift(), "decode alg wrong");

6226 shrg(r, LogMinObjAlignmentInBytes);
622 }

6228 return;

6229 }

62 testq(r, r);

6231 cmovqg(Assembler::equal, r, rl2 heapbase);
6232 subg(r, rl2 heapbase);

62 shrq(r, LogMinObjAlignmentInBytes);
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JVM Heap - Less is More

Machine type
n1-highmem-8 (8 vCPUs, 52 GB memory)

Reservation

Automatically choose

CPU platform
Intel Broadwell

inwu@ :~/JavaMemory$ ./run.sh
m=31
rm -rf Memory.class 'Memory$Entity.class'
/home/binwu/jdk/bin/javac Memory.java
/home/binwu/jdk/bin/java -Xms31lg -Xmx31lg -Xmn50m Memory
(in GB): 31

(in GB): 30

(in GB): 31

Total Memory
Free Memory
Max Memory
Elements created and added to
1:~/JavaMemory$ l

LinkedList: 538158393

JavaMemory

java version

Java (TM) SE Runtime Environment 18.9 (build 11.0
Java HotSpot (TM)

java =version
"11.0.4"™ 2019-07-16 LTS
.4+10-LTS)

(build 11.0.4+10~-LTS, mixed mode)

64-Bit Server VM 18.9

inwuf | : ~/JavaMemory$ ./run.sh
m=32
rm -rf Memory.class 'Memory$Entity.class'
/home/binwu/jdk/bin/javac Memory.java
/home/binwu/jdk/bin/java -Xms32g -Xmx32g -Xmn50m Memory
otal Memory (in GB): 32
Free Memory (in GB): 31
ax Memory (in GB): 32
|lements created and added to
pl:~/JavaMemory$ I

LinkedList: 351350824
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RE

PUT _cl
{

bl

uster/settings

“Persistent”: {

“Cluster”: {

“Routing”: {

“Allocation.awareness.attributes: “zid”,

“Allocation.awareness.force.zid.values: “zone1,zone?2”,

}
}
}

[

EAY zonal/rack (#128) REEEN

node 1 PO

node 2

node.attr.zid=zone1

C

zone-b

node 3 u

node 4

P1

node.attr.zid=zone2

J

~
my_cluster
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Indexing

* sudo swapoff -a
—  [etc/fstab 7K R X<

mmapfs
— sudo sysctl -w vm.max_map_count=262144
—  [etc/sysctl.conf 5K X k7]

* File descriptors
~  ulimit -n 65535
- letc/security/limits.conf -> nofile

* Bulk requests in size of 100, 200, 400 etc.
- Multi-threads till 429 (EsRejectedExecutionException in Java)

« Use auto IDs to skip uniqueness check

* Index.refresh_interval -> 30s or -1

* Index.number_of replicas -> 0 or 1

» Indices.memory.index_buffer _size deal with cautious
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Off-heap memory
- MERBER
- HEIRE
query_string / multi_match SFER L Z#}|
-  Copy_to
“Feature Engineering”
- FRLEE, =S[B)HRAT(E]
- E.g. price: $10 => pricer_range: “10-99”
- Numbers with no meanings is actually a keyword
- E.g. IDs, ISBN etc. ZH{EkeywordZiE

Rounded dates
— now-1h -> now-1h/m, now -> now/m

Force-merge I FMIE (IRIEI D MZES | BREHT)
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Eif - ZURTIR

«  Global originals EifY N, 1EFindexing, I THE
IEEE,

«  fXtkeyword F text

- Eaggshifield

«  Cautious: force-merged index & frozen index

PUT my_index/_mapping
{

"properties": {
"blahblah": {
"type": "keyword",

"eager_global_ordinals": true

10

« XHEEFIR

PUT /my_index
{
"settings": {
"index.store.preload": ["*"]
}
}

# preload norms, doc values, terms dictionaries,

postings lists and points
PUT /my_index
{
"settings": {
"index.store.preload": ["nvd", "dvd"
"doc", "dim"]
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i1 - HiF#

PUT events PUT events
{ {
"settings" : { "settings" : {
"index" : { "index" : {
hsonEuireld S inestap ) "sort.field" "username", "date"],
"sort.order" : "desc"

} "sort.order" : ["asc", "desc"]

1, ¥
"mappings": { 1,
‘properties”: { "mappings": {
tm?i;gg?fujate" "properties": {
) ' "username": {
"type": "keyword",
"doc_values": true
} 3,
GET /events/_search datﬁ : {" " "
‘ type": "date
"size": 10,
"sort": [
{ "timestamp": "desc" }

]
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5if -84, . Er, . FIGERHEN, . AIEER,

« BIAEIRZOINEE
- R
- BmEk
- ARNSHEIE?
_— =K e.g. AR E X filterd)IEKE] T A FJshard
«  BIARTE?
— max(max_failures, ceil(num_nodes / num_primaries) - 1)
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18] - Profiler

GET activity/_search
{
"profile": "true",
“Stze" T,
"aggs": {
"table": {
"composite": {
"size": 100,
"sources": [
{
"stkl": {
"terms": {"field": "travelled_from
.keyword"}
3
}s
{
"stk2": {
"terms": {"field": "travelled_to
.keyword"}
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"profile" : {

&8 - Profiler S8k

"id" : "[1tWTuC@KSFSh3rVBZaUeBQ][activity][@]",
"searches" : [

{l
N (= "query" : [==m],
Egﬂ@ﬁfﬁm "rewrite_time" : 11849,
"collector" : [E=]

}
1,
"aggregations" : [

{

: "CompositeAggregator",

; "type"

" "o,

hits * { "description” : "table",
"total" : { "time_in_nanos" : 219793,

N , "breakdown" : {
value" : 95, "reduce" : 0,

" . wo o, n " "build_aggregation" : 162882,
relation * €q "build_aggregation_count" : 1,

b, "initialize" : 56909,
"max_score" : null, "initialize_count” : 1,

"reduce_count" : 0,

"hits" [ ] "collect" : O,
} "collect_count” : 0@
’
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&1f - Profiler

activity

[itWTuCOKSFSh3rVBZaU6BQ][0]

activity

[itWTuCOKSFSh3rVBZaU6BQ][0]

Type
TermQuery
Type
CompositeAggregator Description
customer :test
Description

table

Total Time

0.042ms
Total Time Self Time
0.220ms 0.042ms

Self Time Timing Breakdown

0.220ms create_weight
build_scorer
advance

build_aggregation 162.9us 741% compute_max_score

initialize 56.9s 25.9% match
next_doc

collect [ 00ns  [EEEVXPA
score

reduce [ 00ns RS . -
set_min_competitive_score

shallow advance

Timing Breakdown
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