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Internal Bus
8 byte/33MHz

LEFT-HAND
DMA ENGINE 

RIGHT-HAND
DMA ENGINE 

PPC 603
100 MHz

SRAM
0.5 MB

TBIC2 Network 
Interface Chip

4KB FIFO

4KB FIFO
SWITCH LINKS

150 Mbyte/s

150 Mbyte/s
Recv/Cmd FIFO 4KB

Send FIFO 4KB

PCI Bus
4 byte/33MHz
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SIGIO
Interrupt

Request 
HandlerWait for

Response
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Recv RequestSend Request/Response

− From any user buffer
− Contiguous/Noncontiguous

Recv Response
− Contiguous/Noncontiguous
− From any user buffer
− Connection oriented/Connectionless
− Receiving from any node of a group of nodes

TreadMarks Routines

− Contiguous/noncontiguous
− From any user buffer
− Connection oreiented/Connectionless
− Automatic allocation of temp buffer
− Receive from any node of a group of nodes

SIGIO handler

T
re

ad
M

ar
ks

Recv_any

send, sendto
sendmsg

recv, recvfrom
recvmsg

− Connection oriented/Connectionless

(Contig.)
(Noncontig.)

(Contig.)
(Noncontig.)

select

U
D

P/
T

C
P

Send Recv
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−contiguous/noncontiguous on local side
−contiguous on remote side
−from/to registered memory
−no need for remote descriptor

VipSendDone,VipSendWait
VipPostSend

RDMA Write

−only from registered memory
−contiguous/noncontiguous
VipSendDone,VipSendWait
VipPostSend

Send

−contiguous/noncontiguous
−only to registered memory
−recv decriptor with the address of user

VipPostRecv
VipRecvDone,VipRecvWait

Recv

  buffer should get posted before
the arrival of message

Completion Queue
VipCQDone,VipCQWait
− can be associated with work queues
− cannot block on a work queue if it is
    associated with a CQ

Notify Mechanism

VipSendNotify,VipRecvNotify
VipCQNotify
− to invoke the handler multiple times, 
    notify function should be called
    multiple times
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RDMA Write Send Recv Completion Queue Notify Mechanism

Schemes for Handling
Async. Messages

Buffer Management

Recv RequestSend Request/Response

− From any user buffer
− Contiguous/Noncontiguous

− Connection oriented/Connectionless

Recv Response
− Contiguous/Noncontiguous
− From any user buffer
− Connection oriented/Connectionless
− Receiving from any node of a group of nodes

TreadMarks Routines

− Contiguous/noncontiguous
− From any user buffer
− Connection oreiented/Connectionless
− Automatic allocation of
    temporary buffer

SIGIO handler
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Management
Connection Preposting Receive

Descriptors

New Recv New Recv_anyNew Send
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Pipes - reliable bytes stream

Switch Hardware

MPI - MPI semantics layer

Adapter Hardware

Adapter Microcode

HAL - Packet Layer

Switch Hardware

Adapter Hardware

Adapter Microcode

HAL - Packet Layer

LAPI - reliable transport layer

Switch Hardware

Adapter Hardware

Adapter Microcode

HAL - Packet Layer

LAPI - reliable transport layer

(a) MPI (Messaging Layers) (b) LAPI (Messaging Layers)

MPI - MPI semantics layer

New MPCI - pt-to-pt msg layer

(c) MPI on LAPI (Messaging Layers)

MPCI - pt-to-pt msg layer
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LAPI_Amsend  ( handle, target, hdr_hdl, uhdr, uhdr_len, udata, udata_len,
                                    tgt_cntr, org_cntr, cmpl_cntr )
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(data, msg_description)MPI_Send

LAPI_Amsend

   uhdr = msg_description ,
   udata = data )

Sending Task

   else
       return user buffer address

       allocate early arrival buffer

( hdr_hdl = Eager_hdr_hdl ,

       return early arrival buffer address

   mark the message as COMPLETE

   cmpl_hdl = Completion_Handler1  

Completion_Handler1

   if a matching recv is posted 

Copy the data (done by LAPI)

Eager_hdr_hdl (msg_description)

Receiving Task

Eager_send
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(data, msg_description)MPI_Send
Request_to_send

LAPI_Amsend

Sending Task

   else
       post an early arrival with RequestToSend mark

    send an OKToSend to sender

Receiving Task

       cmp_hdl = Completion_Handler2

       cmpl_hdl = NULL

   if a matching recv is posted 
Request_to_send_hdr_hdl (msg_description)

Request_to_send_cmpl_hdl

LAPI_Amsend 
(data)

     udata = Null)
     uhdr = msg_decription ,

  ( hdr_hdl =
Request_to_send_hdr_hdl , 
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MPI_Recv

   if found a matching message

      endif
   else
      post the receive

(user_buffer, msg_description)

/* Rendezvous */

         send an acknowledgment message to the sender

   wait until the message is marked as COMPLETE
if message is in EA_buffer 
  copy the message to the user buffer

Receiving Task

      if the message is a Request_to_send message
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