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Medium Access Control: General Overview

• Mechanism to access the Channel in order to send or
receive packets

• protocols methods can be:
• Contention-based
• Reservation-based

• Contention-based protocols:
+ Easy implementation
- Prone to collisions & lower efficiency

• Reservation-based protocols:
+ More efficient for throughput
- Precise synchronization, less adaptable for dynamic data
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MAC Implementation in Contiki-OS

• Unlike the 5 layer TCP/IP model, between Physical layer &
Network layer – Three individual layers :

• MAC Layer
• RDC (Radio Duty-Cycling) Layer
• Framer Layer

Image Courtesy: ANRG, University of South California
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MAC Layers in Contiki: Framer and Network

• Network Layer: source files found in contiki-2.7/core/net –
netstack.c & netstack.h
variables (global) used are:

• NETSTACK_FRAMER
• NETSTACK_RDC
• NETSTACK_MAC

• Framer Layer: collection of functions for creating a Frame
with data for Transmission/ Parsing purpose.
Source codes in contiki-2.7/core/net/mac

• framer-802154.c
• framer-nullmac.c
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RDC and MAC

RDC layer

• Takes care of sleeping period for Nodes.
• Responsible for deciding exactly when the packets will be

transmitted
• make sure that node is awake to receive packets

Source files in contiki-2.7/core/net/mac
Some implementations:

• contikimac.c
• xmac.c
• lpp.c (Low-Power Probing)
• sicslowmac.c

MORE INFO: https://github.com/contiki-os/
contiki/wiki/Radio-duty-cycling
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MAC layer in Contiki

Only two implementations in Contiki for MAC Layer:
• CSMA: Carrier Sense Multiple Access mechanism
• nullMAC: NO MAC level processing

By DEFAULT, if no settings changed:
• at Network layer – Rime
• at RDC layer – contikiMAC
• at MAC layer – CSMA
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How to Make Changes in MAC Layer

STEPS:
1. create an empty file in the Project folder and name it

project-conf.h
project-conf (project configuration files) are optional files
for pre-configuration (Are not enabled by default)

2. Add the file into the Makefile of your project by adding the
following line:

CFLAGS += -DPROJECT\_CONF\_H=\"project-conf.h\"

3. Add lines in the project-conf.h
• Define the RDC channel check rate in Hz(can be 2, 4, 8, 16)

#define NETSTACK_CONF_RDC_CHANNEL_CHECK_RATE 16

• Specify RDC driver (can be contikimac_driver,
cxmac_driver, nullrdc_driver)

#define NETSTACK_CONF_RDC cxmac_driver
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How to Make Changes to MAC Layer

4. Specify a new MAC Driver: (can be csma_ driver or
nullmac_ driver)
#define NETSTACK_CONF_MAC csma_driver

5. Save the project-conf.h and do the following in terminal
make TARGET=sky clean
make TARGET=sky

6. Upload program program on sky mote & make login +
press RESET button on mote
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project-conf.h for Hello-World

for hello-world example follow the above mentioned steps and
makes following project-conf.h
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Output on TelosB

after uploading the file to Mote & make login
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Summary

RDC layer mechanisms:
• ContikiMAC: good power efficiency for 802.15.4 and

CC2420 transceivers with timing constraints (DEFAULT)
• X-MAC: older mechanism, less stringent timing

requirement, less power saving than ContikiMAC
• CXMAC: (Compatibility-XMAC) more relaxed timing than

XMAC
• LPP: (Low-Power-Probing) receiver initiated RDC protocol
• nullMAC: never Switches off the radio, for testing purposes

MAIN PURPOSE: Keep Radio OFF as much as possible &
Periodic check of Channel for radio activity
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