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Abstract

Networks-on-chip (NoC) is emerging as a key technology to overcome severe bus traffics in ever-increasing
complexity of the Multiprocessor systems-on-chip (MPSoC); however traditional electrical interconnection based NoC
architecture would be faced with technical limits of bandwidth and power consumptions in the near future. In order to
cope with these problems, a hybrid optical NoC architecture which use both electrical interconnects and optical
interconnects together, has been widely investigated. In the hybrid optical NoCs, wormhole switching and simple
deterministic X-Y routing are used for the electrical interconnections which is responsible for the setup of routing path
and optical router to transmit optical data through optical interconnects. Optical NoC uses circuit switching method to send
payload data by preset paths and routers. However, conventional hybrid optical NoC has a drawback that concurrent
transmissions are not allowed. Therefore, performance improvement is limited. In this paper, we propose a new routing
algorithm that uses circuit switching and adaptive algorithm for the electrical interconnections to transmit data using
multiple paths simultaneously. We also propose an efficient method to prevent livelock problems. Experimental results
show up to 60% throughput improvement compared to a hybrid optical NoC and 65% power reduction compared to an
electrical NoC.

Keywords : Hybrid Optical NoC, On-chip routing algorithm, Circuit switching, Adaptive routing algorithm
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Algorithm 1: Router — X-Dimension

Input : Destination address, Source address
1: SET iemip +— source
2: IF destinationx > sourcex THEN

3: INCREMENT cemp.x

4 IF temp =5 block THEN
5 CALL ¥-Dimension
6 ELSE
7 RETURNMN Next router (source.x+ 1, source.y)
8 END IF
9: ELSE IF destinationx < sourcex THEN
10: DECREMENT zempy
11:  IF temp = bleck THEN
12: CALL ¥FDimension
13: ELSE
14: RETURN Next router (sourcex-I, sourcey)
15: ENDIF
16: ELSE
17: CALL FDimension
18: END IF

OUTPUT: NEXTROUTER ADDRESS

=
Fig.

5. X-Dimension 2t<& &12|&
5. Routing algorithm for X-Dimension.
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Algorithm 2: Router — Y-Dimension

Input : Destination address, Source address
1: SET temp +— source
2: IF destinationy = sourcey THEN
3:  INCREMENT tempy

4:  IF temp = block THEN
5: SET remp.y +— sourcey-l
6: IF zemp = block THEN
T i RETURN reliback
8: ELSE
9: RETURN Next router( source.x, source.y-I)
10: END IF
11: ELSE
12: RETURNMN Next router (sourcex, sourcey+1)
13: ENDIF
14: ELSE IF destinationy < sourcey THEN
15: DECREMENT remp.y
16:  IF femp = block THEN
17: SET remp.y +— sourcey+1
1a: IF temp = hiock THEN
19: RETURN roliback
20: ELSE
21: BETUNR Nextrouter (sourcex, sourcey+1)
22: END IF
23:  ELSE
24: RETURNM Next router ( source.x, sourcey-I}
25: ENDIF
26: ELSE
27:  IF Preroutery > sourcey THEN
28: DECREMENT remp.y
29: IF femp = block THEN
ELiH RETURN roliback
31: ELSE
31: RETURN Nexi router (Sourcex, sourcey-1)
32: END IF
33:  ELSEIF Preroutsry < sourcey THEN
34 INCREMENT zemp.y
35: IF femp = biock THEN
36: RETURN roliback
3T ELSE
38: RETURN Nexirouter (sourcex, sourcey+1)
3o END IF
40: ENDIF
41: END IF

OUTPUT: NEXTROUTER ADDRESS

=
Fig.

6. Y-Dimension 2tE «12|&
6. Routing algorithm for Y-Dimension.
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