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Design Decisions

D

Demonstrator – Phase 1: Preparation

Demonstrator – Phase 2: Running WSN

Motivation

Demonstrator – Phase 3: Log Data

Step 1:
Program each sensor node with individual settings

- Connect programming board and sensor node to the USB-Port of the PC

- Install program using the command

make iris install.1024 mib510./dev/ttyUSB2

sensor node     adviced ID

                    platform

Step 2:
Start Tunnel

Consequences:

- Tunnel cuts off not needed headers.

- Fired signals are displayed.

- Transmitted messages are displayed.

Step 3:
Start Knowledge Agent

1. IP-communication within the WSN:
- Integration of 6LoWPAN

- Characterization: 

- NanoStack size only 4kb (ZigBee Stack size 8kb)

- Provision for data fragmentation and header compression mechanisms

- Payload size up to 110 Bytes 

2. Modified packet structure for transmissions:
- Implementation of TinyIPFIX

- Characterization:

- PUSH-protocol: Exporter periodically transmits data to Collector

- Separation between meta information and data during transmission

- Support for header compression and aggregation mechanisms

- Reduction of transmission size

Overview of occuring events if a new node A enters the WSN:
1. New node A (= Exporter) boots up.

2. Node A transmits its Template which is stored by the other nodes within the WSN.

3. Node A starts its measurements and transmits its data refering to its Template.

4. Receiving nodes (= Collectors) decode the data using the announced Template.
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Structure of a Template Set and a Data Set showing decoding using pointers.

L = Size of Length Field             

EX = Size of Export Time Field   

SN = Size of Sequence Number Field    

D = Size of Observation Domain 

ID Field  

TO = Template Offset Field          

S = Single Set Flag                                  

T = Template Set Flag

Header Compression

of 81.25%

Standard IPFIX Header Format
Pre-Header Format for 

TinyIPFIX

Tunnel Action
Step 4:
Start sensor nodes

 Template announcement

 Measures envionmental Data

 Transmitts Data

Consequences:

- Knowledge Agent registers 

  sensor node.

- Knowledge Agent advices

  individual ID to each sensor node.

- Knowledge Agent receives

  pakets (Template/Data).

Step 5:
Start LogClient

 Select sensor node for 

     recording

 Record data is stored in txt-file

Knowledge 

Agent Action

PacketListener by sensor node OS

Knowledge 

Agent Action

Step 6:
Start LogClient

 Select sensor node for 

     recording

 Record data is stored in txt-file

Consequences:

- Each sensor node is recorded individually.

- Data is stored in separated files.

- Data can be transmitted to analysis tools.

- Data is transferred to MAPE-Cycle.

Specified Threshold for room 
temperature in MAPE -Cycle

Send execute -command to air-conditioning system for activation

Result of MAPE-Cycle:

Send execute-command to air-conditioning 

system for activation

Specified threshold for 

room temperature via      

pre-knowledge 

Current situation in home monitoring scenarios:
- Manual input for control and management issues is needed.

 Reduction of manual inputs by implementation of an autonomic network.

- Monitoring networks usually consists of Wireless Sensor Networks (WSNs).

 Challenges caused by limited resources (e.g. energy, memory)

- In WSNs the nodes report autonomous in time intervals

PUSH-protocol is a good solution to optimize transmissions.

Aims:
- Saving resources (e.g. memory, energy)

- Reduction of energy consuming processes (e.g. transmissions)

  Ensure long life of the WSN

Solution: 
- Implementation of an efficient data transmission protocol called

TinyIPFIX based on the IP Flow Information Export (IPFIX) protocol 

- Combination with aggregation functionality


