The Role of Supercomputers for Quantum

Computing and the Programming Environment
Toward the Cooperative Computation of Classical and
Quantum Computers
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int main(int argc, char **argv)
{ + T—hg&1/F& QC-API library [CART T3
int qubits = 5; - QC-API library [—&E0D/ - ME{EEZRPCEZRWTY

E-bYRATLICERIXT B, 7, FAIL/-FCyzalb-5%

QC_Init(&argc, &argv, qubits); ETTREAL. BCETTS

HGate (0); - R TALIE

CCXGate(0, 1, 2);

ulGate(0.1, 0): =main
et L Bl kerne1
U3Gate(0.1, 0.2 g
QC_Measure(); Hoate(0); /’Cﬁ“oa

\

CCXGate(0, 1, 2);
UlGate(0.1, 0);

. i _ U2Gate(0.1, 0.2, 1);
QC_Finalize(); U3Gate(0.1, 0.2, 0.3, 2);

}

2< This is still under development. QC or QC Simulator
The actual product may look different




Inside of RPC-based EFHPCTOJ 5L

Tightly Coupled

LAN or Internet




Inside of RPC-based EFHPCJ0OYJ I

extern "C" void QC_Measure(){
for(int 1=0; i<ngates; i++){
// all the intermediate representations
// (gate, arguments, etc..) are copied to a buffer

¥

// offload a series of gate operations

// to a remote node using RPC library

rql = omniRpcCallAsync("rpc_qgc", qcs_info->qubits,
ngates, buf); }l

int qubits = 5;
omniRpcInit(&argc, &argv);
QC_Init(&argc, &argv, qubits)g

HGate(0);

QC_Measure();

oC_Finalize(): main program omniRpcwait(rql);
omniRpcFinalize(Q);

; " Tightly Coupled HPC-node

Define rpc_gc(IN int nqubits, IN int ngates, IN int nint, LAN or Internet QC-node
IN void buf[]){

gcs_info_t *gcs_info;

for(int i=0: i<ngates: i++){ // perform simulation (or run real.quanhtum computer)
// copy the received buffer extern "C" void qc_measure(){
¥ int n = qcs_info->ngates;
.. /for(int 1=0; 1i<n; 1++){
gcs_measure(gcs_info); void (*f)(gate_info*) = gate_func[info->gate[i].id];
gcs_finalize_11b(Q); f(&(info->gate[i])); //call a specific simulator

} //function
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