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HER2K performs one of the matrix-matrix operations

   (For Non-Transpose case)

   (For Conjugate-Transpose case)

Where 
a.  and   are scalars,    being real and alpha being complex
b.  is a  hermitian matrix
c.  and   are   matrices in the first case and   matrices in the second case
d. Data Type can be “Single Complex” or “Double Complex”
e. Ordering of data in the matrix can be either “Row Major” or “Column Major”
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 (
Single 
Complex  
CHER2K
clAmdBlasStatus
clAmdBlasCher2k(
    
clAmdBlasOrder
 order,
    
clAmdBlasUplo
 
uplo
,
    
clAmdBlasTranspose
 trans
,
    
size_t
 N,
    
size_t
 K,
    
FloatComplex
 
alpha,
    
const
 
cl_mem
 A,
    
size_t
 
offa
,
    
size_t
 
lda
,
    
const
 
cl_mem
 B,
    
size_t
 
offb
,
    
size_t
 
ldb
,
    
cl_float
 beta,
    
cl_mem
 C,
    
size_t
 
offc
,
    
size_t
 
ldc
,
    
cl_uint
 
numCommandQueues
,
    
cl_command_queue
 *
commandQueues
,
    
cl_uint
 
numEventsInWaitList
,
    
const
 
cl_event
 *
eventWaitList
,
    
cl_event
 *events)
;
)
 (
Double 
Complex  
ZHER2K
clAmdBlasStatus
clAmdBlasZher2k(
    
clAmdBlasOrder
 order,
    
clAmdBlasUplo
 
uplo
,
    
clAmdBlasTranspose
 trans
,
    
size_t
 N,
    
size_t
 K,
    
DoubleComplex
 
alpha,
    
const
 
cl_mem
 A,
    
size_t
 
offa
,
    
size_t
 
lda
,
    
const
 
cl_mem
 B,
    
size_t
 
offb
,
    
size_t
 
ldb
,
    
cl_double
 beta,
    
cl_mem
 C,
    
size_t
 
offc
,
    
size_t
 
ldc
,
    
cl_uint
 
numCommandQueues
,
    
cl_command_queue
 *
commandQueues
,
    
cl_uint
 
numEventsInWaitList
,
    
const
 
cl_event
 *
eventWaitList
,
    
cl_event
 *events);
)
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HER2K can be implemented in 2 ways:
1. Fresh implementation of HER2K
2. Re-using existing HERK code
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The motivating questions behind this design are 
1. Can HER2K be implemented using a single OpenCL kernel launch?
2. Can such an implementation re-use data/computation effectively to perform both the GEMM operations involved in HER2K?
Assume a lower-triangular hermitian  matrix. For the first update , thread working for   ( i, j ) of  has to load  row from  and  row from . If you use the already loaded ,  to compute the second update, i.e.  , it turns out to be second update for (j, i) of .
Since (j, i) belongs to upper-triangle, which is of no use to us, there is no re-use of data/computation. So we proceed with the more straightforward second design.
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HER2K can be composed as 2 successive HERK operations.

HERK does one of the following updates depending on the ‘trans’ argument 
 
(Or)


The current HERK implementation uses GEMM kernel internally by passing the same matrix for A and B arguments.
,		where   for HERK

Non-Transpose case can be composed by the following sequence of HERK operations



Conj-Transpose case can be composed by the following sequence of HERK operations








