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NIC packet reception
in the old days
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sk_buff, rte_mbuf, xdp_md, …



Increasing NIC capabilities
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the descriptor?  
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Should the NIC always send 
every metadata?



Current approaches
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Programmable NICs

pointer

length

timestamp

hash

csum

OpenDesc - P4 Developer Days 6

My field !

Needs a dynamic solution



What does the NIC provide?
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What does the application actually need?
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OpenDesc
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mlx5-descriptor.p4 my-app-intent.p4

OpenDesc:
• NIC declare/annotate capabilities (P4).
• App declares fields of interest (P4),
• Generate accessors

• SW missing caps
• HW missing caps 

OpenDesc connects NIC capabilities with application 
needs through auto-generated metadata accessors.



The  OpenDesc Architecture
Possible descriptor layouts
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OpenDesc
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OpenDesc Compiler Prototype

1. Frontend
o NIC descriptor files (e.g., e1000-descriptor.p4)
o Application intent files (e.g., app-intent.p4)

2. Backend
o Accessor headers (opendesc_<nic>_accessors.h)
o Lists unsupported annotations for software implementations
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header intent_t {    
@opendesc("rss")    
bit<32> rss_val;    
@opendesc("vlan")    
bit<16> vlan_tag;    
@opendesc("ip_csum")    
bit<16> csum;
}

@card2host
CmptDeparser(    cmpt_out out,    
c2h_ctx_t ctx,    in h2c_desc_t
dh,    in meta_t m) {    

apply {        
out.emit(m.pkt_info);
out.emit(m.hdr_info);       
if (ctx.use_rss == 1) {

out.emit(m.rss_hash);
} else {

out.emit(m.ip_id);
out.emit(m.csum);

}
out.emit(m.status_error);
out.emit(m.length);
out.emit(m.vlan);

}
}



Discussion

• Why P4?
• Already used to describe NIC programs
• Existing HW and SW compilers
• Limitations : stateful, payload

→ externs

• Performance considerations
• To offload or not to offload [HotNets’25]
• Clara[NSDI’22], Pipeleon[ATC’21], 

PIX[NSDI’22], …

• Towards datapath generation
• Use TinyNF[OSDI’20], ASNI[CoNEXT’25], 

ENSO[OSDI’23]? 
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Questions
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