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* Atime series database (TSDB) is a software system that is optimized for
handling time series data, arrays of numbers indexed by time (a datetime or a
datetime range). In some fields these time series are called profiles, curves, or

traces.
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Rank
Apr Mar
2016 2016 2015
1. 1.
2: 2.
3. 3
4, 4,
9. L
6. N7
7. Y6
8. Ao
9, ¥8.
10. 10.
1. 1
12 a2
12, 12
12. a2
12; 12
12. 12
12. 12
12z A2
12. 12

DBMS

InfluxDB
RRDtool
Graphite
OpenTSDB
Kdb+

Druid

KairosDB
Prometheus
Axibase

Riak TS
TempolQ
Blueflood
Cityzen Data
Hawkular Metrics
Infiniflux

Newts
SiteWhere
TimeSeries.Guru
Yanza
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19 systems in ranking, April 2016

Score

Database Model Apr Mar
2016 2016

Time Series DBMS 3.96 +0.01
Time Series DBMS 2.53 -0.08
Time Series DBMS 1.56 -0.01
Time Series DBMS 1.41 +0.02
Multi-model (& 1.21 -0.04
Time Series DBMS 0.23 +0.08
Time Series DBMS 0.19 +0.03
Time Series DBMS 0.15 +0.02
Time Series DBMS 0.11 -o0.03
Time Series DBMS 0.02 -0.02
Time Series DBMS 0.01 -o0.00
Time Series DBMS 0.00 #0.00
Time Series DBMS 0.00 =*0.00
Time Series DBMS 0.00 #0.00
Time Series DBMS 0.00 +0.00
Time Series DBMS 0.00 *0.00
Time Series DBMS 0.00 +0.00
Time Series DBMS 0.00 *o0.00
Time Series DBMS 0.00 #0.00

Apr
2015

+2.66

+0.32
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o LHERIREST API
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InfluxDB {1 A% Lo HE &

* measurement

 tag/tagset (tagfiZ5l)

* series (measurement + tagset)
* field

* timestamp

* continuous queries

* retention policy
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retention policy

T8 € HCH 1 1 YT H TH]

Fa 72 2 ) A AL

CREATE RETENTION POLICY two_hours ON food_data DURATION 2h REPLICATION 1
SHOW RETENTION POLICIES ON food_data
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line protocol

* measurement[,tagl,tag2,...] field1[,field2,...] ts
* cpu,host=qn00001 value=0.1 1434055562000000000
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* curl -i -XPOST 'http://localhost:8086/write?db=mydb' --data-binary
'‘cpu_load_short,host=server01,region=us-west value=0.64
1434055562000000000'

o WAL E S NEiE
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* curl -G 'http://localhost:8086/query?pretty=true’ --data-urlencode "db=mydb" --
data-urlencode "g=SELECT value FROM cpu_load_short WHERE region="us-west"”

* curl -G 'http://localhost:8086/query?pretty=true’ --data-urlencode "db=mydb" --
data-urlencode "g=SELECT value FROM cpu_load_short WHERE region="us-
west';SELECT count(value) FROM cpu_load_short WHERE region="'us-west""
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continuous queries

 CREATE CONTINUQOUS QUERY cg_30m ON food_data

BEGIN
SELECT mean(website) AS mean_website,mean(phone) AS mean_phone INTO

food_data."default".downsampled_orders FROM orders GROUP BY time(30m)
END
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guery language

e SELECT * FROM h20o_feet WHERE time > now() - 7d

e SELECT * FROM h20o_feet WHERE location = 'coyote_creek' AND water_level > 8

e SELECT MEAN(water_level) FROM h2o_feet GROUP BY location

e SELECT MEAN(water_level) FROM h2o_feet GROUP BY time(10m), location

e SELECT water_level INTO h2o_feet_copy FROM h20o_feet WHERE location =
‘coyote_creek’

e SELECT water_level INTO h2o_feet_copy FROM h20_feet WHERE location =
‘coyote_creek' limit 10
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Shard & ShardGroup

StTH

shard group1
end1 group
start2
shard group2
end2
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e LSM Tree(LevelDB) ===> LMDB(BoltDB) ===> TSM Tree(tsm)

Intemational Software Development Conference QCon et FEAe



B+ Tree

« fEkeyspaceftiiappend & IEH = RG]
o TEEE—"time series P E Hlappend - 1E
o AT RBENLIEN, A Zappend only A
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LSM Tree

e (Cassandra, Hbase , LevelDB etc ...
* Log(WAL) = Memtable - SStable
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LevelDB

s WEMELHL v

o WNEE v

« A Frhotbackup * (RocksDB & HyperLevelDB)

o WIHEIR AL x (LSMIf)delete bl 55 B B)

* too many open files x (shardfJ ¥ 1t M LevelDBH & i1t 5 2)
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BoltDB

o JUPmtE— 1 HGoE LMDB
o — N E— AN S

o IRERESLLE LT

* |OPS spike/™ B (5] AWALZZfi#)
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AT HY 5 56--TSM

o K FiB)E T LSV
* meta files()d B IN%L)
* data files(F [A] %42 H EAE X)

memory threshhold sl e
max memory threshhold max time

sstable
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data files

data files:

+ fieldName

data block:

ta file 4GB at most

index block:
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CAP

* P FEH] (CP or AP)
e metadata;2CP
e writes£AP
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metadata system -- CP

o JTraft
« B meta node(id, hostname)
* database, retention policies, series ,continuous queries, etc ...

o HFPS5HR
* shard group & shard(F2 5 Bt [A] %)
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5 -- AP

o —ZFM:E R (Any, One, Quorun, All)
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EG

* hinted handoff (ttl + full queue)
* anti-entropy repair (merkle tree)
* conflict resolution (greater value wins)
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* InfluxDBM0.12 il ASH 465 A P45 Hclusterii AL -5
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LA Un4a 48 B InfluxDB

o  Hnode 5L (& HAMEE AN BUREHE, HEEREDN)
o FInfluxDBIRA N & 28 & H

* InfluxDB cluster (Z m&iik N\ BR iik)

o G— IR P EHEF & (TSDB)
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CATSDB &

3T InfluxDBE 77 I cluster 1) 77 Z& (Bt LAMIAT T P I 350 20 ABS FRA 1R 7~ TE s 77)
B InfluxDBAE N A7

% Hrepo, — P repor] LA IR £ series

HAF 7R, 2E T SR 2R R e n] R s R A

agent 71 57 _L R FHME B
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« FH0.10 % VL ERRA

o FASZA, HEIRA & LT
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* we are hiring!!!
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