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We are a french company focusing on sensor data
management and manipulation



  

Initially for collecting and storing the sensor data from
intelligent fabric made by the Smart Sensing consortium



  

Physiological data



  

Actimetric data



  

Personal monitoring



  

Team monitoring



  

We built a platform for managing geo time series

Each reading has timestamp and optional location

(We chose to name our data store continuum)



  

We handle collection and storage

And provide a sensor data manipulation language
called Einstein



  

As nothing in our solution is specific to the initial focus,
it can be used in many fields

As a matter of fact we use it for our own infrastructure monitoring
with a tool called Sensision

⇧



  
Technical Details



  

Geo Time Series are grouped in classes
Each serie in a class has a unique immutable set of labels

class { label
1
=value

1
, label

2
=value

2
, ..., label

N
=value

N 
}

Series can also have a mutable set of attributes

{ attribute
1
=value

1
, ..., attribute

K
=value

K 
}

linux.proc.net.dev.receive.bytes{host=10.1.0.1,iface=eth0,dc=rbx,rack=04,module=01}
ipmi.fan.rpm{host=10.1.0.1,fan=01,dc=rbx,rack=04,module=01}
linux.proc.sys.kernel.random.entropy_avail{host=10.1.0.1,dc=rbx,rack=04,module=01}



  

Geo Time Series values have one of four types

LONG
DOUBLE

BOOLEAN
STRING

64 bits signed integer
64 bits IEEE754
1 bit boolean
UTF-8 encoded string

Every value has metadata

Timestamp
Latitude

Longitude
Elevation

Number of μs since the Unix epoch 
Decimal degrees (1 cm accuracy at equator)

Decimal degrees
In millimeters



  

Values are pushed in batch using HTTP POST

Value pushing is idempotent
Values can be pushed out of order

Values can be pushed at irregular timestamps

POST /api/vX/update HTTP/1.1
Host: api.cityzendata.net
X-CityzenData-Token: xxxxxxxxxxxxx

1383229548125000// ipmi.fan.rpm{host=10.1.0.1,fan=01,dc=rbx,rack=04,module=01} 7500.12
1383229548125000// ipmi.fan.rpm{host=10.1.0.1,fan=02,dc=rbx,rack=04,module=01} 7436.24
1383229548247000// ipmi.fan.rpm{host=10.1.0.2,fan=01,dc=rbx,rack=04,module=02} 6988.0
1383229548247000// ipmi.fan.rpm{host=10.1.0.2,fan=02,dc=rbx,rack=04,module=02} 7432.1
1383229548329000// ipmi.fan.rpm{host=10.1.0.3,fan=01,dc=rbx,rack=04,module=03} 12305.2
1383229548329000// ipmi.fan.rpm{host=10.1.0.4,fan=02,dc=rbx,rack=04,module=03} 12043.87
...



  

Values can be fetched for a selection of series

in a given time range
The raw data returned can be fed into existing tools

ipmi.fan.rpm{fan~(01|02),dc=rbx,rack~.*}



  

Data can also be manipulated using Einstein

Einstein is a stack based language
It can manipulate series individually or in bulk
It provides many functions, both simple and complex

Einstein scripts are executed on the server side
Upon completion, the stack is returned as JSON



  

Einstein offers several manipulation frameworks

BUCKETIZE, MAP, REDUCE, APPLY, FILTER

Some allow for bulk manipulation of series,
working on equivalence classes of series based on labels

Compute total network traffic per rack
Compute disk occupancy of thousands of disks just as you do for one



  

Einstein also offers standalone functions

Simple ones like exponential smoothing

Complex ones like pattern detection, FFT,
anomaly detection (PDF multivariate Gaussian)



  

What an Einstein script actually looks like

'EGRESS_TOKEN'

// Retrieve heartrate data
'~com.gpsports.heartrate' 0 ->MAP '2010-10-10T15:30:00.000Z' '2014-01-01T16:12:00.000Z' 5 ->LIST
FETCH

// Do data binning in 200 ms buckets
bucketizer.last 0 200000 0 5 ->LIST BUCKETIZE

// Fill missing values
FILLPREVIOUS FILLNEXT

// Detect pattern
'wDXT' 1 ->LIST 8 8 160 PATTERNDETECTION

// Only retain series with matching zones
NONEMPTY



  

The tech stack our platform is built upon



  



  

Prereqs

ZooKeeper (3.4.5)
Hbase (0.96)
Kafka (0.8)



  

Even works on a Raspberry Pi

Benchmarked at 800 values ingested per second



  

contact @ cityzendata . com
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