
GASPI-SHAN	Benchmarks	–	AllGather(V)	
As a first proof-of-concept we have used this concept of node-wide visible 
communication for the implementation of collectives, which can make use of the 
underlying ideas. As another test case, we choose Allgather(V) that is an appealing 
collective due to the variable size of the incoming data from every process.  

Algorithmic	solution	
For the sake of the following explanation, we assume that 𝑛𝑃𝑟𝑜𝑐 is the number of 
participating processes; 𝑛𝑃𝑟𝑜𝑐𝐿𝑜𝑐𝑎𝑙  is the number of node-local processes; 
 𝑛𝑃𝑟𝑜𝑐𝑀𝑎𝑠𝑡𝑒𝑟 is the number of nodes;  𝑖𝑃𝑟𝑜𝑐 is the global rank; and 𝑖𝑃𝑟𝑜𝑐𝐿𝑜𝑐𝑎𝑙 is the 
node-local rank of a process. 

The algorithm was developed based on the assumption that every process knows 
the receiving data sizes from every other process, and their corresponding 
displacement in the receiving buffer; this is not the case for MPI AllGatherV today, 
but might be introduced with MPI persistant collectives. The displacements in the 
receiving buffer are the same for each process and hence a process in turn knows 
the position where to write to a remote process. The idea of shared windows with 
shared notifications has been deployed in developing the algorithm for 
gaspi_allgatherv, see Figure 1. The flow chart of the full procedure is depicted in 
Figure 2. 

 
Figure 1: Algorithm for Allgather(V). 



 
Figure 2: Flow chart for Allgather(V). 

Figure 3 demonstrates working progress of the Allgather(V) algorithm. For the 
simplicity of graphical representation of the algorithm, we assume each process 
contributes one chunk of data. Every process stores the initialized data to its 
corresponding local buffer as in Figure 3 a).  During the local Allgather(V) each 
process copies their associated data to the respective position in the shared 
buffer shared_segment_ptr, see Figure 3 b). After this step every local process 
attains access to all node-local data. Then, each process starts writing its associated 
data to the remote target process as depicted in Figure 3 c). After posting the request 
to write node-local data, each process starts waiting for the incoming data from the 
remote process. Whenever a process receives data from a remote process, the 
process then forwards it to the remote target process, see Figure 3 d). After receiving 
all data from every other process, the procedure completes, Figure 3 e). 

Evaluation	
If m  and m!  represent the total data size and the size of data in process i , 
respectively, and nProc is the total number of MPI processes, then the initial data 
distribution can be described as follows: 

1. Regular: m!  =  c  such that m  =  𝑛𝑃𝑟𝑜𝑐 ∗ 𝑐. 

2. Linearly decreasing: m!  =  2c !"#$%!!!!
!"#$%!!

 such that m  =  𝑛𝑃𝑟𝑜𝑐 ∗ 𝑐. 

3. Broadcast: m!  =  m and all other m!  =  0. 



All of the tests were conducted 
on Beskow. All simulations were 
executed 100 times using 32 
MPI/GASPI processes per node 
with up to 32 nodes. The 
reported time here is the median 
of all executions and we 
compare our implementation 
with four 

different Intel implementations 
of MPI Allgatherv: 

1. I_MPI_ADJUST_ALLGA
THERV_1: Recursive doubling; 

2. I_MPI_ADJUST_ALLGA
THERV_2: Bruck’s; 

3. I_MPI_ADJUST_ALLGA
THERV_3: Ring; 

4. I_MPI_ADJUST_ALLGA
THERV_4: Topology aware 
Gatherv + Bcast. 

Figure 4 illustrates the 
performance of our 
implementation. As it can be 
seen, in all of the three cases 
the runtime for our 
implementation is almost 
constant despite the growth of 
the number of nodes, i.e. the 
number of processors. This is 
not unexpected as the main aim 
of this implementation is to scale 
the number of communications 
with the number of nodes 
instead of the number of 
processors. It is also noteworthy 
to state that compared to the 
MPI implementations we 
achieve at least 2x, 4x, and 3x 
performance boost for the 
regular (see Figure 4 f)), linearly 
decreasingly (see Figure 4 g)), 
and broadcast data distributions 
(see Figure 4 h)), respectively. 

  

Figure 3: Visualizing work of Allgather(V). 



 

 
Figure 4: Performance results of Allgather(V). 


