
Infiniband Software Architecure

– Volume 1 and 2 -> specify
– really large!
– /net/hp92/mwolf/IB/OFED-1.0-SRC/openib-1.0/src
– /urs/ofed on polynesia1-6
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Basic communication elements
• Work Request

– Associated with a queue, completion notification, scatter gather
memory region, various parameters

• Send Queue
– Send Buffer, RDMA Read, RDMA Write, Atomic, Mm bind

• Receive Queue; Shared Receive Queue
– Receive Buffer

• Completion Queue
– Associate with multiple work queues; notify or poll; completion 

notification may be turned off; event handlers
• “Connection”

– Queue pairs, End-to-End contexts



Communication Path
• Hca registers mapped to host (kernel/user 

space)
• “Slow path” – through kernel and write calls to 

device
• “Fast path” – bypass kernel and access device 

registers mmap-ed to userspace
• Kernel keeps track of resources available to a 

context
• For “fast path” IO memory must be 

pinned/unpinned (get_user_pages, put_page)
– (ib_(de)reg_mr)



Verbs
• Interface to HCA

– configuring and managing the channel adapter, allocating 
(creating and destroying) queue pairs, configuring QP operation,
posting work requests to the QP, getting completion status from 
the completion queue.

• Directly exported to upper layer applications
• Subset of hardware specific verbs used by kernel 

services
• Libibverbs – device independent + device dependent 

kernel and userspace drivers
– Mellanox - mthca

• /net/hp92/mwolf/IB/OFED-1.0-SRC/openib-1.0/src/linux-
kernel/infiniband/include/rdma





Alternatives to VAPI
• A range of higher level APIs
• RDMA API 

– slightly above VAPI, semantically closer to familiar 
APIs such as sockets

– memory must be registered/locked?
– …./src/userspace/librdmacm/  

• uDAPL, kDAPL – Direct Access Programming 
Library
– Device independent, transport independent access 

API which exploits RDMA capabilities of interconnect 
technologies

• Various MPI libaries



Developing applications
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Connection management

• Transport specific Connection manager
• Connection Management Abstraction –

unifying layer
• Create, configure, manage connection, 

associate events/event handlers



Management tools

• …/userspace/managemet
– MAD libraries 

• userspace and kernel
– Diagnostics 

• route, trace, address, stats… 
• Scripts included
• HCA performance counters mapped in host 

memory
– Open Subnet Manager


