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}
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// Sequencer.lyra
header_type sequence_t{
    bit[32] seq;
}
parser_node parse_sequence{
    extract_fields(sequence);
}

pipeline[SEQ] {sequencer};

algorithm sequencer {
    add_sequence();
    routing();
}

func add_sequence() {
    extern dict<bit[32] ip, bit[4] id>[300] filter;
    if (ipv4.src_ip in filter) {
        add_header(sequence);
        sequence.seq = (filter[ipv4.src_ip] << 28) \
                            & (ig_ts & 0x0FFFFFFF);
    }
    else {
        drop();
    }
}
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Program
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LoC /
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Lyra LoC / 
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Synthesized P414 Synthesized NPL

Lyra
Compile 

Time Tables Actions Registers

Lyra
Compile 

Time Tables Registers

Longest
Code 
Path

Ingress INT 308/99 9 8 0 207/62 0.987s 8 7 0 0.78s 4 0 9

Transit INT 275/66 6 6 0 193/46 0.914s 5 5 0 0.72s 2 0 4

Egress INT 282/73 7 7 0 197/47 0.897s 6 6 0 0.73s 2 0 4

Speedlight 453/351 21 23 6 194/97 1.352s 16 20 6 0.95s 9 6 18

NetCache 1137/937 96 96 40 372/153 1.909s 12 14 40 1.17s 3 40 20

NetChain 319/211 16 16 2 177/73 1.530s 13 16 2 0.85s 6 2 18

NetPaxos 241/140 6 11 5 150/69 1.158s 6 11 5 0.84s 3 5 4

flowlet_switching 195/130 8 7 2 113/43 0.91s 8 7 2 0.70s 4 2 12

simple_router 101/66 4 4 0 72/31 0.852s 4 4 0 0.67s 3 0 10

switch 4924/3876 131 363 0 4151/2563 33.6s 131 363 0 19.4s 125 0 53

Lyra can reduce resource usage
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Lyra can reduce resource usage
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NetCache

nc_hdr.op == NC_READ_REQUEST

nc_hdr.op == NC_UPDATE_REPLY

check_cache_valid_act
Table: check_cache_valid

set_cache_valid_act
Table: set_cache_valid
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• Lyra is the first high-level data plane language and compiler that achieves 
portability, extensibility and composition.

• Lyra offers a one-big-pipeline programming model and can generate runnable 
chip-specific code across multiple switches.

• The programs generated by Lyra use fewer hardware resources than human-
written programs. 



Thanks !


