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Images Programming model Design flow
Signal class producerl : public sc_module { Simulation and’
Automatique validation(ModelSim)

SystemC programming

public:
Sc_out <int> al;
sc_in <bool> clk;

SystemC parser

IMPULSE C

Using synthesizable C codes

NoC topology

SC HAS PROCESS(producerl);

code MPI+
ligthweigth scheduler

producerl(sc_module name name) :sc_module(hame) {
SC THREAD(main22);
sensitive_pos << clk;

}

void main22() {

Multitasking is available

Compiled by Gcc for the
embedded processors
(MicroBlaze or PowerPC)

Blocs IP

Software Hardware

Generated code from SystemC code

INt nb 1; e MI:}S l Peripherzl definition l
nblzl; { ardware Description mpd .pao
i int nb 1; i Routers, links between routers, local
Whlle(l) { nbl:l; Irrlgekr)rlmr;(es mdemory controllers, hardtV\t/)are
: _ Wrapper HDL ocks and microprocessors must be
| f ((nb1%2 ——O) { Whl|e 1 g%%'g??c%{%ﬁ ]!\Ifécroprocessor Hardware
al.write(nbl++); (n b1%2)==0) {
it(): write_signal
Walt(), E1 1.0 nbl++) Synthesis (XST)
} wait(5);
else { ]
al'W”te(n b 1); I | The Microprocessor Software NGD File
Nbl=nb1+3: else { .+ Specification file has the entire system
_ , write sian a|( - de{tmmons goncf(ternmgdthe cor? pi eII B
Walt(); Fl,l,O,n 1); - | settings and software drivers for a
} {Rvs
} Wait(6); Snfbﬁare Descr;tmn .c.h.s .cpp
% } } Library Compiler

generator GCC
An example of NoC topology o ) e
A clustered hierarchical comPosed of several irregular
meshes of N x M Linker
GCC
: Generate a bitstream file and i
ELF File s> Jownload it to the FPGA device(s) |
Results

Router Cost in function of the number of connected microblazes

Num. | 1Os Funct. | CLB | DEFs | Freq. The router cost is almost the cost of a

of MB gen. Slices | or (Mhz) MicroBlaze with the frequency
Latches We can build a large SoC with tens or

I 497 2987 1494 628 173.3 hundreds of processors implemented

2 582 3277 | 1639 | 609 178.6 on multi-FPGAs

4 743 3987 1994 668 203.3
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Global synchronization

asr [l Timing Results in clock cycles

Timing (in clock cycles) results for the execution of the
for packets with 4, 8 and 16 words

IP/Router interconnection
——

. ROUTER Primitive 4 words 8 words [6 words
Slobal eynchronization System initialization 1385 2281 4057
MPIL_init() 426 426 426
MPI_Comm_Rank() 2 2 2
1] Scheduling ( wait() ) | 60 60 60
Grenobl: )I NP write_signal 86 133 175
/ ’ MPI_Barrier() 2 2 2
IMB
i UNIVERSITE N synchchal SY"Chm"iza,-ELOan » Latency formula to compute the total time T : T=(ST+(NF+2)*TF +NH) * NP + (NP — 1)
FJQEEFEEQHE% l = number of clock cycles to generate the header, that is 4 clock cycles
‘ ‘ ‘ ‘ L[l'[l'[l' NF = number of flits, 16 for instance + 2 for the header and the end of packet
. T, o TF =1, each flit spends one clock cycle to be transmitted to the next switch
- = Fast Simplex Link (FSL, P NH = number of hops: each time a packet crosses a switch one clock cycle is needed

) Signal

e e NP=rmumber of packeTS """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" |



