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Internet of Things (IoT) Webcasts  

1. Introduction to Informix and the Internet of 

Things ï May 26th 

2. Using Informix TimeSeries and the 

Internet of Things  

3. Running an Informix Database Server on an 

ARM Computer ï June 23rd 

4. The Basics of Getting Up and Running with 

Informix ï July 28th 
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Using Informix TimeSeries and 

the Internet of Things  
Å Summary of IoT, capturing sensor data and using ARM 

computer as a smart gateway 

Å TimeSeries ï what is it? 

Å How to set up a simple, regular TimeSeries 

Å Creating a TimeSeries for sensor data 

Å Virtual Table Interface and expression-based VTI 

Å Example of displaying sensor data on a web page 

Å Publishing sensor data to the cloud 

Å View data in the cloud 

Å Using APIs to pull data from the cloud 

Å Demonstration of using APIs to display sensor data and graphs 
on a website 

3 



Internet of Things (IoT)  

ÅConnecting together the Physical and 

Digital World 

ÅBuilt around sensors and smart gateways 

ÅConsumer Examples of ñsmartò devices: 

ïThermostats 

ïDoor Locks 

ïLightbulbs, 

ïEtc. 
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Practical Example  
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Smart Gateway 

Sensor Data and Gateway  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6 

Sensors 

XBee Radios 

Mesh Network 
Control 

Devices 

Sensor 

Readings 



Sensor Data on Gateway  

 

ÅWhat are we going to do with this data? 

ÅStore it in the databaseéusing TimeSeries 

ïKeep a history 

ïLocal analytics 

ïValues accessible from multiple applications 
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IoTéThe Problem with Data 

ÅThe Internet of Things ï tens of billions of 

devices, each generating many data 

points over time 

 

ÅStoring the data efficiently is important 

ïFast saving 

ïFast retrieval 

ïMaximize storage efficiency 
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Lots of Data!  

By mid-2014, 50 million Smart Meters had 

been installed in the US (IEI Report, September 2014) 

 

 

 

 
A single utility company with 5 million meters will still 

generate over 175 billion readings each year if read 

every 15 minutes 
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Number of Data Points in 1 Year 
Number of 

Meters 
Read 1 x day Read 1 x hour Read 1 x 15 mins 

50,000,000 18,250,000,000 438,000,000,000 1,752,000,000,000 



TimeSeries  

ÅTimeSeries is an efficient and fast way to 
store and access datapoints that have a time 
component 

ÅStores the data elements in columnar form 

ÅConsider our sensor data: 

ïSimple data elements (temperature, humidity, 
etc) 

ïReadings arrive at regular intervals with 
timestamps 

ÅTimeSeries is included with ALL  editions of 
Informix ï it is not  an add-on 
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Sensor Data  
Traditional Relational Model  
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Sensor Id  40b0a36b 

Sensor Name  R01 

Sensor 

Location  

Living 

Room 

Sensor Id  40b0a36b 

Timestamp  2014-04-14 

11:30 

Temperature  69.50 
Sensor Id  40b0a36b 

Timestamp  2014-04-14 

11:31 

Temperature  69.75 
Sensor Id  40b0a36b 

Timestamp  2014-04-14 

11:32 

Temperature  70.00 

Parent key value 

is repeated for 

each reading 

Do we need the 

timestamp? 

Overhead for 

each record 

saved 

The value is all we 

want! 



Sensor Data  

TimeSeries Model  
 

ïStore all of the readings in the SAME record 

ïAppend them to the TimeSeries column  
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Sensor Id  40b0a36b 

Sensor Name  R01 

Sensor Location  Living Room 

Temperature  69.50, 69.75, 70.00, é 

ïWith a regular  timestamp, if we know the start 

time of readings, we can work out the 

timestamp of any reading by its offset. 

 

 

 

 

 

 

TimeSeries 

Column 



What does a TimeSeries Look Like?  

 

The values are stored in a single column  
 

 

sensor_id         40b79f8e  

xbee_name         R03 

sensor_location   Arduino Sensor 2  

sensor_data       origin(2015 - 01- 18 18:30:00.00000), calendar(ts_1min), containe  

                 r( sensor_container ), threshold(0), regular, [NULL, NULL, NULL,  

                  NULL, NULL, NULL, NULL, NULL, NULL, (66.6  ,38.7  ,67    ), (  

                 65.3  ,40.2  ,67    ), (63.9  ,42.2  ,67    ), (63.3  ,42.7  ,  

                 66    ), (62.6  ,43.7  ,67    ), (62.1  ,45.0  ,66    ), (61.5  

                   ,45.6  ,66    ), (61.2  ,46.6  ,67    ), (60.8  ,47.1  ,67  

                   ), (60.3  ,48.1  ,67    ), (60.1  ,48.1  ,67    ), (59.7  ,4  

                 8.2  ,67    ), (59.5  ,49.2  ,67    ), (59.4  ,48.7  ,67    ),  

                 ...  
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Consider our utility company with 5 million smart metersé 

They will only have 5 million records in their ñmeterò table, regardless of 

how many ñreadingsò they store 



Creating a TimeSeries  
1. Create a Calendar Pattern 
ïDefines valid time intervals for timeseries data 

2. Create a Calendar Table, referencing the 
Pattern 
ïDefines a calendar based on start date/time & 

pattern 

3. Create a Row Type to store the timeseries 

4. Create a Container for the TimeSeries data, 
referencing the Row Type 
ïSpecifies where the timeseries data is stored 

5. Create a Table with a TimeSeries column, 
using the Row Type 
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Creating a TimeSeries ï 

1: Calendar Pattern  
Defines valid time intervals for TimeSeries 

data 
 

Example:  

To store employee hours over a week that is only 

Mon-Fri, the pattern would be defined as: 
 

INSERT INTO CalendarPatterns  

VALUES(' workweek_day ',  

       '{ 1 off, 5 on, 1 off}, day');  

 

 

 

 

 

 

 

 

 

 

 

15 

Assuming the calendar will begin on a Sunday 



Creating a TimeSeries ï  

2: Calendar Table  
The calendar uses the supplied pattern and a 

start date to know what are valid entries and to 

define the format of the stored data 
 

Example:  
 

INSERT INTO CalendarTable  

      ( c_name, c_calendar )  

VALUES (' weekcal ',  

        ' startdate (2014 - 04- 13 00:00:00.00000),  

         pattstart (2014 - 04- 13 00:00:00.00000 ),  

         pattname ( workweek_day )');  
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Needs to be 

a Sunday to 

match the 

pattern 



Creating a TimeSeries ï 

3: Row Type  
Row that will be used to store the timestamp 

and data elements for that timestamp 
 

Example:  
 

create row type hours_worked (  

 timestamp datetime  year to fraction(5),  

 num_hours  decimal(4,2 )  

);  
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Must have this level 

of precision 
This is what we 

want to store 


