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Service Overview

Â ṇ ṇ ( )
Â צּ ךּקּ

Â web server: 12 ~ 50
Â access: 3000 ~ 30000 / min

ÂRPG
Â ︡ ṇ ︡

ṇ ︡שּ שּךּ
Â

Â
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System Overview

Application Servers

Memcached layer 

MySQL

Async Writer

synchronous write
async write

Application Servers

Amazon DynamoDB

Current

synchronous read

2015 פּ כֿ
︡ḭ dynamo ︡

Amazon

RDS

Amazon 

ElastiCache



Amazon DynamoDB

ךּ Ḳ ṇּצ ︢ ṇ קּ

memcached

{¬idº: 1, ¬pointº: 100}

playerA

{¬idº: 1, ¬pointº: 200}

playerB

{¬idº: 1, ¬pointº: 300}

get

update

update

cas

memcached player ṇ json ︡ ךּ ḭ צּ ︡ פּ︣



Amazon DynamoDB

Âatomic counter save
Â ︡ ︡ ךּ ḭ צּ ︡ ךּ
Â Number ḭcas לּךּ צּ

dynamoDB

{¬idº: 1, ¬pointº: 

100}

playerA

{¬idº: 1, ¬pointº: 

200}

playerB

{¬idº: 1, ¬pointº: 

300}

get

point: +200

point: +100



Amazon DynamoDB

Âconditional save
Â item צּ ︡ ︣ וֹ

נּ ḭ ṇ
ẇ A ךּ 10 נּ ṕ1 3 Ṗ

לּ ṇ ︣ לּ ︣ וֹ

item_id: N, 
count: N, // count

increment

item

UpdateItem

count: +1

when: count < 10

conditional save



Amazon DynamoDB

read/write Ṭאלקּ אלקּ

ḭ
aws console תּ︣ קּ !

Â

Â Read/write ︡ Throughput Capacity
Â Throughput Capacity אלקּ צּ



Amazon DynamoDB

Âwrite: $0.0065 10unit / hour
Â read : $0.0065 50unit / hour
Âstorage size: $0.25 / (GB*month)

Âwrite read 10 ṕ טּ read Ṗ
Âstorage ךּאל

write throughput שּאל כֿ צּ



1. write capacity נּ

Â delete ￼ ︡ ךּ

Â secondary index ךּ

2. read capacity נּ

Â random item



Write אל Capacity

Â PutItem, UpdateItem, DeleteItem, BatchWriteItem אל
Â capacity = ceil( ︣ item ṇ / 1KB)

Tips

ẇBatchWriteItem קּ וֹ capacity ךּ

Ẇ latency צּ ךּ

write item קּ 1unit ￼ ︣



1. write capacity נּ

Â delete ￼ ︡ ךּ

Â secondary index ךּ

2. read capacity נּ

Â random item



נּ ḭhistory לּ ṇ נּ
Â ṇ PutItem
Â ṇ 100 וֹ

100 נּ delete︣ צּ write capacityצּ UP

write אלצּ שּקּ ︡ לּ

Delete ￼ ︡ ךּ

delete︣

or

ךּ︡ ṇ ︣



1. write capacity נּ

Â delete ￼ ︡ ךּ

Â secondary index ךּ

2. read capacity נּ

Â random item



I ndex Write Capacity

אל ךּ טּצּ
index קּ capacity צּ אל

index n ︣ אל capacity (n+1)

write capacity צּ וֹ טּצּ פּ ︣ קּ

︡ ךּ



נּ

לּ item ︣ ṇ טּצּ ︣

read item כֿ שּ ךּ טּ ḭ

index write 2צּ צּ ךּ

ṕ ךּ נּ Ṗ

player_id  : N (hash key)
some_id   : N (range key)
filter_key: S
ṏ

ẑ filter_key filter ︡ צּ ךּ︡



1. write capacity נּ

Â delete ￼ ︡ ךּ

Â secondary index ךּ

2. read capacity נּ

Â random item



︣

Ḳּט ︡ ךּ ṇ ︣

ẇ ṇ item ︡ filter וֹפּ

ex. item Ḳ100Bḭאלקּ ṇ Ḳ10,000 ḭQuery

100B * 10,000 / 4KB = 250uu  ẑQuery אל capacity = ceil(read / 

4KB)

ṇ צּ שּ ךּ



︣

לּ key ︡

event_id    : N (hash key) 
player_id   : N (range key)
random_id ḲN (local secondary 

index)
ṏ

ẑ partition hash_key לּ ︡

ẇUpdateItem random_id
ẇ item לּ Query

Ẇ random_id < 
Ẇ limit 10

אל capacity צּ נּ ḭ
︣ ṇ ︡ שּ צּ ךּ



1. write capacity נּ

Â delete ￼ ︡ ךּ

Â secondary index ךּ

2. read capacity נּ

Â random item

read/write ︡ḭ indexוֹ ︣

צּ ךּ טּ read



Amazon DynamoDB ︡
קּ ḱ



Amazon DynamoDB ︡ קּ

Thrott ling
Â Throughput C apacity נּ Throughput צּ ︡ 400 

ProvisionedThroughputExceededException צּ שּ
Â ︡ḭ 5 Throughputקּ ︣ Burst

ṇ︡ שּ
Â AWS SDK ︡ שּ צּ נּ

Throttling ︡ ︡



Amazon DynamoDB Partition ing

ẇ ṇ Throughput Capacity Partition אל

ẇ ṇ

ẇ

ẇ

ẆHotkey טּצּ Thrott ling︡ שּ︣

ẆScan︣ Thrott ling︡ שּ︣

Ẇ( Read Capacity / 3,000 ) + ( Write Capacity / 1,000 ) 

Ẇ10G אל

ẆCEIL(MAX(read:2000 + write:333, size:9G) = 1

ẆCEIL(MAX(read:2000 + write:334, size:9G) = 2

ẆCapacity אל

Ẇ ךּ



Hot Key/Partition Throttl ingּצ
Partition אל ךּ Table ḭThroughput צּ Partition ︡
Throughput Capacity נּ ︡

Throughput Capacity נּ ךּ לּ נּ Throttlingצּ ︡ ︡

Partition : 30
Write Capacity : 900
Partition Capacity : 30

Amazon DynamoDB ︡ קּ



Amazon DynamoDB Partitions - Hot Key/Partition Issue

Hot Keys/Partition

ẇ Partition צּ ︣ כֿ ḭ Partition

Throttl ingּצ ︡ ṇ צּ ︡ Ḯלּ

ẇTable keyּצ אל לּ ︣



Hot Key/Partition Issue - לּ ︡ פּ ( ể)

ẇ

Table Partition צּ שּפּ ︡ ךּ ︡ Throttling צּ

ẇ

Ẇ נּ Capactiy בֿ שּ ךּ

Ẇ ṇ Table כֿ Batch ︡￼ ︡ ךּ

Ẇ Dataךּ ︣ כֿ צּ שּ Throttling צּ



Hot Key/Partition Issue - לּ ︡ פּ ( Ễ)

ẇ

Key צּ Throttlingשּ︡ ︡ ךּ

ẇ

Memcached / APC cache

NoSQL Amazon DynamoDBנּךּ Throughput ףּ פּפּצּ

Cache צּלּ ךּ

ẑAmazon DynamoDB 1 Paritition Read Throughput 6000 units /



Hot Key/Partition Issue - לּ ︡ פּ ( ễ)

Å

Key קּ צּ Throttlingשּ︡ ︡ ךּ

Å

Table Sharding ︡ ḭWrite Table אל

ẑ Tableּפ Data טּצּ

ẑAmazon DynamoDB 1 Paritition Write Throughtput

1000 units /



Amazon DynamoDB Throughput Bursting - וֹ

ẇ 5 Throughputקּ ︡ שּ Ḯṕ Ṗ

︡Burst ︡ ךּ ךּ ︡ ךּ

ẇ Capacity בֿ צּ Throttling אל

ṕGSI /Partition )



︡ צּ נּ

ẇ Amazon DynamoDB Table Capacity ︣ טּצּ
Ẇ צּלּ צּ טּ
Ẇ נּ צּךּ Capacity בֿ שּ ךּ
Ẇ ︣
Ẇ AutoScale ︡ ךּ︡



ẇ כֿלּךּ Dynamic Dynamo ︡ ︡

Amazon DynamoDB Capacity ︡ שּ ṇ
ḮAmazon Cloud Watch CosumedCapacity Metrics

Read/Write Capacity בֿ בֿ
︡ שּ Ḯ ךּפּ צּ ḱ

Dynamic Dymamo

︡ צּ נּ


