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PLQLPDO�FKDQJHV
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WMRP: Proposed by Fadi Wahhab

6RIWZDUH�0RGXOHV

❚ 2UGHUZLUH�0RGXOH
❙ 6HW�XS�WKH�WRSRORJ\
❙ &UHDWH�WKH�+LJK�6SHHG�3RLQW�WR�3RLQW�&RQQHFWLYLW\

❚ :$70�0RGXOH
❙ 0L[�RI�XVHU�OHYHO�DQG�NHUQHO�GULYHUV�HPEHGGHG�LQ�WKH�/LQX[�$70
❙ +DV�D�GHILQHG�SURWRFRO�VWDFN
❙ /LQX[�$70�SURYLGHV�QDWLYH�PRGH�$70�DV�ZHOO�DV�7&3�,3�RYHU

$70

❚ 5RXWLQJ�0RGXOH

❙ :LUHOHVV�0XOWL�SDWK�5RXWLQJ�3URWRFRO��:053�



,GHQWLILFDWLRQ�RI�5HTXLUHPHQWV
6WHSV�LQ�D�)LHOG�6FHQDULR

❚ 6WHS����([FKDQJH�RI�,QIRUPDWLRQ�2YHU�WKH�2UGHUZLUH

!As soon as the nodes come up they
retrieve their location from the GPS
receiver
!Broadcast their position over the
orderwire

Requirements:
!Emulate the GPS receiver
!Ability to broadcast the orderwire
packets to the other nodes within the
orderwire-range



5HTXLUHPHQWV�6ROXWLRQ

❚ 1RGH�0RWLRQ�DQG�/RFDWLRQ
❙ 2UGHUZLUH�0RGXOH�RSHQV�D�8'3�VRFNHW�WR�WKH�(PXODWLRQ

0DQDJHU��(0�
❙ 7KH�(0�VHQGV�WKH�LQGLYLGXDO�*36�ORFDWLRQV�WR��HDFK�RI�WKH�QRGHV

HYHU\�����VHFRQGV

❚ %URDGFDVW�RI�WKH�2UGHUZLUH�3DFNHWV
❙ 2UGHUZLUH�0RGXOH�RSHQV�D�8'3�VRFNHW�WR�WKH�(PXODWLRQ

0DQDJHU��(0�
❙ 2UGHUZLUH�VHQGV�WKH�SDFNHWV�WR�WKH�(0�RQ�WKH�DERYH�VRFNHW
❙ 7KH�(0�UH�WUDQVPLWV�WKH�VDPH�GDWDJUDP�WR�]HUR�RU�PRUH�QRGHV

ZKLFK�DUH�ZLWKLQ�WKH�RUGHUZLUH�UDQJH�RU�LI�WKH�WRSRJUDSK\
SHUPLWV



,GHQWLILFDWLRQ�RI�5HTXLUHPHQWV
6WHSV�LQ�D�)LHOG�6FHQDULR

❚ 6WHS����(VWDEOLVKPHQW�RI�1HWZRUN�7RSRORJ\�	�+LJK�
6SHHG�&RQQHFWLYLW\
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!After hearing from the other nodes, the
topology algorithm is executed
!Topology algorithm works differently
on the MAPs and the MEPs

Requirements:
!Mechanism to emulate the beams on the
ATM-testbed
!Ability to multiplex at the source the traffic
for different destinations on the same beam;
and the ability to de-multiplex at the
destination or the intermediate nodes
!Mechanism to establish and tear-down the
beams between the neighbors because they
getting out-of-range or the topography



5HTXLUHPHQWV�6ROXWLRQ

❚ $ELOLW\�WR�HVWDEOLVK�WHDU�GRZQ�KLJK�VSHHG�OLQNV
❙ 1RGHV�DUH�FRQQHFWHG�WR�D�)25(�$70�VZLWFK
❙ 7R�HVWDEOLVK�FRQQHFWLYLW\�EHWZHHQ�QHLJKERUV�WKH�39&V�QHHG�WR

EH�HVWDEOLVKHG�RQ�WKH�)25(�$70�VZLWFK
❙ 2UGHUZLUH�0RGXOH�RQ�WKH�QRGHV�VHQG�D�UHTXHVW�WR�FUHDWH�GHOHWH

WKH�39&V�WR�WKH�(0
❙ (0�VHQGV�D�FRUUHVSRQGLQJ�6103�UHTXHVW�WR�WKH�)25(�$70

VZLWFK

❚ (PXODWLRQ�RI�WKH�EHDPV�	�WKH�DELOLW\�WR�PXOWLSOH[��GH�
PXOWLSOH[
❙ 3RVVLEOH�VROXWLRQ�FRXOG�KDYH�EHHQ�WR�XVH���$70�FDUGV��ZKHUH

HDFK�FDUG�ZRXOG�UHSUHVHQW�RQH�EHDP��1HLWKHU�IHDVLEOH�QRU
HOHJDQW

❙ ,PSOHPHQW�VRPHWKLQJ�FDOOHG�9LUWXDO�$70��9$70�
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VCI = 204)

Logical VCIs on
which the higher
layers send the

packets

ITF 2
Beam 2

ITF 3
Beam 3

ITF 4
Beam 4

❚ VATM is a driver that provides multiple logical ATM interfaces

❚ Hooked to the ATM card on a physical VCI (AAL5); the traffic to
various destinations are sent over the logical VCIs

❚ Each VATM represent a beam with a configurable protocol stack

❚ Possible to build a VATM on a VATM
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❚ SAR segments the packet into a train of ATM cells

❚ DLC packets the cells into a DLC packet and
sends the packet to the ATM driver

❚ A VATM with the SAR layer can be hooked to the
MicroSwitch. No re-assembly in this case.
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DLC
 Header

IP Packet

The IP packet is
passed to the VATM

by the CLIP

....

DLC
 Trailer

"ATM like" header is
attached before the

DLC header and trailer
is added

DLC

❚ Packets from the higher layer are first passed to the 
   AAL_DLC_GLUE_LAYER
❚ The “glue_layer” attaches a 5 byte ATM-like header and
    passes the packet to the DLC layer
❚ The DLC puts its own header & trailer and passes the 
    packet down to the ATM driver
❚ IP over ATM specification says that the MTU cannot be 
   larger than 9180 bytes; hence the CLIP can pass a packet
  of the above size to the “glue_layer”. Hence, when the DLC 
  layer would attach its own header and trailer, it would cause 
  an overflow on the ENI  card.
❚ In the above case the segmentation of the packet passed by
  CLIP needs to be done. This is the reason why the 
  ATM-like header is added by the “glue_layer”
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.....

SAR segments the
IP packet and

produces a train of
ATM cells

IP Packet

The IP packet is
passed to the VATM

by the CLIP

SAR

❚ Packet passed from the higher layer is segmented into a

   train of ATM cells by the SAR

❚ These train of ATM cells are passed to the ATM driver 

   which packets them in an AAL5 frame

❚ This particular protocol stack is not valid on the RDRN 

   radios
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❚ 3DFNHWV�SDVVHG�IURP�DERYH�DUH�SDVVHG�WR�WKH�6$5�ZKLFK�GRHV�WKH
VHJPHQWDWLRQ�LQWR�$70�FHOOV

❚ 7KH�WUDLQ�RI�$70�FHOOV�LV�SDVVHG�WR�WKH�4R6�OD\HU
❚ 7KH�4R6�OD\HU�PDLQWDLQV�GLIIHUHQW�TXHXHV�IRU�WUDIILFV�RI�GLIIHUHQW

SULRULW\��DQG�GHSHQGLQJ�RQ�LWV�VFKHGXOLQJ�DOJRULWKP�LW�VHQGV�WKH
$70�FHOOV�WR�WKH�'/&�OD\HU

❚ 7KH�'/&�OD\HU�SDFNHWV�WKH�$70�FHOOV�DQG�DGGV�LWV�RZQ�KHDGHU�DQG
WUDLOHU�DQG�SDVVHV�WKH�'/&�SDFNHW�WR�WKH�$70�GULYHU

❚ 7KH�$70�GULYHU�VHQGV�WKH�'/&�SDFNHWV�DV�$$/��IUDPHV



,GHQWLILFDWLRQ�RI�5HTXLUHPHQWV
6WHSV�LQ�D�)LHOG�6FHQDULR

❚ 6WHS����&UHDWLRQ�([FKDQJH�RI�5RXWLQJ�,QIRUPDWLRQ
! ,PSOHPHQW�WKH�5RXWLQJ�3URWRFRO��:LUHOHVV�0XOWL�SDWK�5RXWLQJ

3URWRFRO��:053�

❚ ,PSOHPHQWDWLRQ�RI�7KH�:053
❚ 2UGHUZLUH�,QIRUPV�WKH�5RXWLQJ�0RGXOH�DERXW�WKH�QRGHV�WR

ZKLFK�LW�KDV�HVWDEOLVKHG�KLJK�VSHHG�FRQQHFWLYLW\�DQG�RQ�ZKDW
EHDP

Orderwire
Module

Routing
ModuleShared

Memorywrite read



,PSOHPHQWDWLRQ�RI�5RXWLQJ�3URWRFRO�
FRQWG�

❙ 5RXWLQJ�3URWRFRO�H[FKDQJH�WKH�+HOOR�3DFNHWV�DQG�WKH�5RXWLQJ
8SGDWHV�RYHU�D�7&3�VRFNHW�RQ�WKH�KLJK�VSHHG�OLQN

❙ ,PSOHPHQWHG�DV�PXOWL�WKUHDGHG��3WKUHDGV��DSSOLFDWLRQ�UHVLGLQJ
LQ�WKH�XVHU�VSDFH

❙ 8VH�1HWOLQN�VRFNHWV�WR�FKDQJH�WKH�.HUQHO�5RXWLQJ�7DEOH
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The RunTime Manager in the
present scenario will act as a

multicat server
i.e it will forward all the orderwire

packets received from a given
node to all the nodes which are
within the "range" of the given

node and it would also tell each
node its current GPS position at

different instances of time from the
scenario file. It is also responsible
for creating/deleting the PVCs on

the swicth.
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5HVXOWV�IURP�6FHQDULR��

Throughput between Node A & other nodes observed using FTP for 
10 Mbps links
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5HVXOWV�IURP�6FHQDULR��

# of Packets Size of the Packets
(Bytes)

Tx Rate (Mbps) Rx Rate (Mbps)

2048 512 3.6618 3.6563

2048 1054 6.7584 6.5782

2048 1536 9.8877 9.6583

Throughput Between Node A and Node G for SAR+QoS+DLC

Source-Destination
Pair

SAR+DLC
(Mbps)

DLC
(Mbps)

A-G 3.6864 4.9152
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&RQFOXVLRQ

❚ (PXODWLRQ�(QYLURQPHQW
❙ 6XFFHVVIXOO\�LPSOHPHQWHG�D�UHSHDWDEOH��D�FRQWUROOHG�DQG�D�VFDODEOH

HPXODWLRQ�HQYLURQPHQW

❚ 6FDODELOLW\�RI�WKH�1HWZRUN�&RQWUROOHU
❙ %HIRUH�WKLV�ZRUN�WKH�QHWZRUN�FRQWUROOHU�KDG�EHHQ�WHVWHG�RQO\�IRU�D���

QRGH�VFHQDULR��:H�WHVWHG�LW�IRU���QRGH�VFHQDULRV��+HQFH��WKH�1HWZRUN
&RQWUROOHU�GRHV�VFDOH�XS

❚ ,3�YV�$70
❙ )RU�VPDOOHU�SDFNHW�VL]H��WKH�WKURXJKSXW�DFKLHYHG�IRU�HQG�WR�HQG�,3

FRQQHFWLYLW\�ZDV�JUHDWHU�WKDQ�WKDW�IRU�$70��+RZHYHU��WKH�GLIIHUHQFH
ZDV�QRW�DSSUHFLDEOH

❙ )RU�ODUJHU�SDFNHW�VL]H��WKH�WKURXJKSXW�DFKLHYHG�IRU�HQG�WR�HQG�$70
FRQQHFWLYLW\�ZDV�JUHDWHU�WKDQ�WKDW�IRU�,3��+RZHYHU��WKH�GLIIHUHQFH�ZDV
DSSUHFLDEOH
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❚ Topology Algorithm
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)XWXUH�:RUN

❚ :LUHOHVV�&KDQQHO�0RGHO
❙ &XUUHQW�(PXODWLRQ�(QYLURQPHQW�GRHV�QRW�LQFOXGH�D�PRGHO�ZKLFK

HPXODWHV�WKH�FKDQQHO�FKDUDFWHULVWLFV
❙ 7KH�PRGHO�FRXOG�EH�LQFOXGHG�DV�D�OD\HU�LQ�WKH�9$70
❙ 3URYLGH�D�KDQGOH�WR�FRQWURO�WKH�FKDUDFWHULVWLFV�RI�WKH�OD\HU�DW�UXQ�WLPH

❚ 3HUIRUPDQFH�0HWULFV�IRU�/DUJHU�6FHQDULRV
❙ /DUJHU�DQG�PRUH�ULFKHU�QHWZRUNV�QHHG�WR�EH�WHVWHG�XQGHU�WKH

HPXODWLRQ�HQYLURQPHQW


