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What is Warp 10?

Open Source Time Series Platform & Tool Suite

Apache 2.0 licence

Created from scratch for IoT use cases

Complements the Hadoop Ecosystem

Embedded, standalone and distributed versions



Universal data model - Geo Time Series®

Support for LONG, DOUBLE, BOOLEAN and STRING types

Full UTF-8 support



Distributed Architecture



A dedicated language for GTS Analytics

Stack based language with ~800 functions
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WarpScript in one slide...



Fully extensible and very flexible

WarpScript extensions

CALL of external programs (such as TensorFlow)

Embeddable in third party applications

Usable with any time series datasource

Integrated with Pig, Flink, Spark and Storm



Integrates visualization features of Processing
800 'width' STORE 800 'height' STORE
400.0 'maxspeed' STORE 40000.0 'maxalt' STORE
3.0 2.0 2.0 @orbit/heatmap/kernel/triangular 'kernel' STORE
@orbit/heatmap/palette/classic 'palette' STORE
'TOKEN''token' STORE 

$width $height '2D' PGraphics
'MULTIPLY' PblendMode 'CENTER' PimageMode
[ $token '~(ALT|CAS)' {} NOW -2000000 ] FETCH
DUP 0 GET LASTTICK 'now' STORE
[ SWAP bucketizer.last $now STU 0 ] BUCKETIZE

// Create heatmap
<%
  7 GET LIST-> DROP 'CAS' STORE 'ALT' STORE
  <% $CAS ISNULL NOT $ALT ISNULL NOT && %>
  <% $kernel $CAS $maxspeed / $width * $ALT $maxalt / 1.0 
SWAP - $height * Pimage %>
  IFT
  0 NaN NaN NaN NULL
%> MACROREDUCER 'GRAPHER' STORE
[ SWAP [] $GRAPHER ] REDUCE DROP

// Colorize
Ppixels <% DROP Palpha $palette SWAP GET %> LMAP
PupdatePixels Pencode Pdecode
$width $height '2D' PGraphics

// Do the grid
PnoFill 0 0 $width 1 - $height 1 - Prect
2.0 PstrokeWeight 200.0 Pcolor Pstroke
250.0 $maxspeed / $width * DUP 0 SWAP $height Pline
0 10000 $maxalt / 1.0 SWAP - $height * DUP $width SWAP Pline

SWAP 0 0 Pimage Pencode



HBase Schema



2 column families, m and v
m for metadata, null cq, encrypted serialized thrift structures 
v for individual values, null cq, GTSEncoder content, possibly encrypted

No lookup keys

With FASTDIFF_PREFIX, down to ~10 bytes per cell

No automatic compaction, possibility to pack chunks of GTS as STRING values



Hash based keys achieve high write distribution

108 Region Servers, typical IT monitoring load (50M active series), ~800k datapoints/s



Write Path



Metadata write path

Metadata structures pushed when newly encountered or modified by Ingress
Metadata structures saved as they are consumed by Directory instances

Content in HBase converges towards latest version



Data write path

Push batches of Put to HBase with time and size thresholds

Reset Kafka consumption when HBase errors are encountered

Sensitive to HBase RS slowdowns due to good key distribution

Write performance mainly driven by Kafka partition count and available CPUs in Store



Deletions



Deletion process
EU Legal requirement to provide deletion capabilities for hosted services

Directory is accessed to retrieve GTS Metadata

Delete messages pushed to Kafka, one per GTS to delete (partial or complete)

Can use the data topic or a dedicated one depending on chosen semantics

Directory will remove Metadata from its memory and from HBase for complete deletes 

Use of the BulkDelete coprocessor endpoint from the Store daemons

Problem of RegionServer becoming hot when deleting certain GTS, rely on sorting GTS as first step

Deletes and Puts are treated in order of arrival for sequential consistency



Deletion effect on writes/s on RS

1.3T datapoints deleted over the course of 6 days while ingesting 800k/s datapoints

Reads occur simultaneously are roughly 2.75M/s to enable the deletes



Read Path



Life of a fetch query
Retrieve Geo Time Series® metadata from Directory

Fetch cells from HBase

Expand GTSEncoder into a data structure WarpScript can understand

Merge cells into one GTSEncoder per GTS

Initial (and fallback) method uses one Scanner per GTS fetched

Only scans data we will retrieve, but using many scanners is a real performance hit



Enters a custom filter
SlicedRowFilter



Filter behavior
Row key is sliced

Sliced key is compared with valid ranges, row is accepted at first match

When slices form a prefix of the row key, hinting is possible

When encountering a row key outside of a valid range, hint to seek to the next range

Only scan retrieved rows, except for the first row of each scanned region which may be skipped

All done in a single Scanner instance



Fetch reloaded
When many regions with no hits in the scanner range, useless open can happen

Only regions with hits are open, all (but 1) rows scanned per region are returned



Fetch revolutions
Split GTS to retrieve in smaller batches which will be treated independently

Use a thread pool to issue multiple Scans in parallel

Reach performance of multiple million datapoints/s

Able to saturate 1Gbps links of RS



Warp10InputFormat
Hadoop InputFormat to retrieve data from Warp 10

One InputSplit per Geo Time Series®

InputSplit combined up to a certain number of GTS, grouped by RS (of most recent datapoint)

Fetcher daemons colocated with Region Servers

Perform fetches as described earlier

With parallel scanners can easily retrieve 5M datapoints/s per fetcher



Conclusion
HBase really rocks for time series data!!!

curl -O -L https://dl.bintray.com/cityzendata/generic/io/warp10/warp10/1.2.7-rc2/warp10-1.2.7-rc2.tar.gz

tar zxpf warp10-1.2.7-rc2.tar.gz

export JAVA_HOME=/path/to/java/home; cd warp10-1.2.7-rc2; ./bin/warp10-standalone.init start

Test drive Warp 10 in standalone mode (no HBase needed)

Let’s talk about your time series projects

@warp10io

http://www.warp10.io/

http://groups.google.com/forum/#!forum/warp10-users

https://github.com/cityzendata


