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Step 1: Step 1: 

Change the Notation for Change the Notation for 
Expressing AlgorithmsExpressing Algorithms
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Example: QR factorization via Example: QR factorization via 
Householder TransformationsHouseholder Transformations

nn Blocked Algorithm:Blocked Algorithm:
nn Factor current panelFactor current panel

nn Form compact WY Form compact WY 
transformtransform

nn Update rest of matrixUpdate rest of matrix
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QR factorization via Householder QR factorization via Householder 
transformationstransformations

nn Blocked Algorithm:Blocked Algorithm:
nn Factor current panelFactor current panel

nn Form compact WY Form compact WY 
transformtransform

nn Update rest of matrixUpdate rest of matrix

nn Move forwardMove forward
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Capturing movement through Capturing movement through 
matricesmatrices
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[  ATL,  ATR,  . . .
ABL,  ABR ]  = FLA_Par t _2x2(  A,  0,  0,  ' FLA_TL'  ) ;

whi l e (  s i ze(  ATL,  2 )  ~= si ze(  A,  2 )  )

b = mi n(  s i ze(  ABR,  1 ) ,  nb_al g ) ;

end

[  ATL,  ATR,  . . .
ABL,  ABR ]  = FLA_Cont _wi t h_3x3_t o_2x2(  A00,  A01,  A02,  . . .

A10,  A11,  A12,  . . .
A20,  A21,  A22,  ' FLA_TL'  ) ;

[  U1,  s1 ]  = QR_unb_var 1(  [  A11
A21 ] ,  s1 ) ;

[  A11,  . . .
A21 ]  = FLA_Par t _2x1(  U1,  b,  ' FLA_TOP'  ) ;

S1  = Accum_S(  U1,  s1 ) ;

U11 = t r i l u(  A11 ) ;
U21 = A21;
W12 = S1'  *  (  U11'  *  A12 + U21'  *  A22 ) ;
A12 = A12 - U11 *  W12;
A22 = A22 - U21 *  W12;

[  A00,  A01,  A02,  . . .
A10,  A11,  A12,  . . .
A20,  A21,  A22 ]  = FLA_Repar t _2x2_t o_3x3(  ATL,  ATR,  . . .

ABL,  ABR,  . . .
b,  b,  ' FLA_BR'  ) ;



Step 2: Step 2: 

APIs for Representing APIs for Representing 
Algorithms in CodeAlgorithms in Code
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DO 10 I  = 1,  K - NX,  NB
I B = MI N(  K- I - 1,  NB )

*
*            Comput e t he QR f act or i zat i on of  t he cur r ent  bl ock
*            A( i : m, i : i +i b- 1)
*

CALL DGEQR2(  M- I - 1,  I B,  A(  I ,  I  ) ,  LDA,  TAU(  I  ) ,  WORK,
$                   I I NFO )

I F(  I +I B. LE. N )  THEN
*
*               For m t he t r i angul ar  f act or  of  t he bl ock r ef l ect or
*               H = H( i )  H( i +1)  .  .  .  H( i +i b- 1)
*

CALL DLARFT(  ' For war d' ,  ' Col umnwi se' ,  M- I - 1,  I B,
$                      A(  I ,  I  ) ,  LDA,  TAU(  I  ) ,  WORK,  LDWORK )

*
*               Appl y  H'  t o A( i : m, i +i b: n)  f r om t he l ef t
*

CALL DLARFB(  ' Lef t ' ,  ' Tr anspose' ,  ' For war d' ,
$                      ' Col umnwi se' ,  M- I - 1,  N- I - I B- 1,  I B,
$                      A(  I ,  I  ) ,  LDA,  WORK,  LDWORK,  A(  I ,  I +I B ) ,
$                      LDA,  WORK(  I B+1 ) ,  LDWORK )

END I F
10    CONTI NUE
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DO 10 I  = 1,  K - NX,  NB
I B = MI N(  K- I - 1,  NB )

*
*            Comput e t he QR f act or i zat i on of  t he cur r ent  bl ock
*            A( i : m, i : i +i b- 1)
*

CALL DGEQR2(  M- I - 1,  I B,  A(  I ,  I  ) ,  LDA,  TAU(  I  ) ,  WORK,
$                   I I NFO )

I F(  I +I B. LE. N )  THEN
*
*               For m t he t r i angul ar  f act or  of  t he bl ock r ef l ect or
*               H = H( i )  H( i +1)  .  .  .  H( i +i b- 1)
*

CALL DLARFT(  ' For war d' ,  ' Col umnwi se' ,  M- I - 1,  I B,
$                      A(  I ,  I  ) ,  LDA,  TAU(  I  ) ,  WORK,  LDWORK )

*
*               Appl y  H'  t o A( i : m, i +i b: n)  f r om t he l ef t
*

CALL DLARFB(  ' Lef t ' ,  ' Tr anspose' ,  ' For war d' ,
$                      ' Col umnwi se' ,  M- I - 1,  N- I - I B- 1,  I B,
$                      A(  I ,  I  ) ,  LDA,  WORK,  LDWORK,  A(  I ,  I +I B ) ,
$                      LDA,  WORK(  I B+1 ) ,  LDWORK )

END I F
10    CONTI NUE #�����(�1��	����������������2



Step 2:Step 2:

New APIs that capture New APIs that capture 
the algorithm in code the algorithm in code 
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[  ATL,  ATR,  . . .
ABL,  ABR ]  = FLA_Par t _2x2(  A,  0,  0,  ' FLA_TL'  ) ;

whi l e (  s i ze(  ATL,  2 )  ~= si ze(  A,  2 )  )

b = mi n(  s i ze(  ABR,  1 ) ,  nb_al g ) ;

end

[  A00,  A01,  A02,  . . .
A10,  A11,  A12,  . . .
A20,  A21,  A22 ]  = FLA_Repar t _2x2_t o_3x3(  ATL,  ATR,  . . .

ABL,  ABR,  . . .
b,  b,  ' FLA_BR'  ) ;

[  ATL,  ATR,  . . .
ABL,  ABR ]  = FLA_Cont _wi t h_3x3_t o_2x2(  A00,  A01,  A02,  . . .

A10,  A11,  A12,  . . .
A20,  A21,  A22,  ' FLA_TL'  ) ;

[  U1,  s1 ]  = QR_unb_var 1(  [  A11
A21 ] ,  s1 ) ;

[  A11,  . . .
A21 ]  = FLA_Par t _2x1(  U1,  b,  ' FLA_TOP'  ) ;

S1  = Accum_S(  U1,  s1 ) ;

U11 = t r i l u(  A11 ) ;
U21 = A21;
W12 = S1'  *  (  U11'  *  A12 + U21'  *  A22 ) ;
A12 = A12 - U11 *  W12;
A22 = A22 - U21 *  W12;
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[  ATL,  ATR,  . . .
ABL,  ABR ]  = FLA_Par t _2x2(  A,  0,  0,  ' FLA_TL'  ) ;

[  sT,  . . .
sB ]  = FLA_Par t _2x1(  s ,  0,  ' FLA_TOP'  ) ;

whi l e (  s i ze(  ATL,  2 )  ~= si ze(  A,  2 )  )
b = mi n(  s i ze(  ABR,  1 ) ,  nb_al g ) ;
[  A00,  A01,  A02,  . . .

A10,  A11,  A12,  . . .
A20,  A21,  A22 ]  = FLA_Repar t _2x2_t o_3x3(  ATL,  ATR,  . . .

ABL,  ABR,  b,  b,  ' FLA_BR'  ) ;
[  s0,  . . .

s1,  . . .
s2 ]  = FLA_Repar t _2x1_t o_3x1(  sT,  . . .

sB,  b,  ' FLA_BOTTOM'  ) ;
%- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - %

[  U1,  s1 ]  = QR_unb_var 1(  [  A11
A21 ] ,  s1 ) ;

[  A11,  . . .
A21 ]  = FLA_Par t _2x1(  U1,  b,  ' FLA_TOP'  ) ;

S1  = Accum_S(  U1,  s1 ) ;
% Updat e r est  of  mat r i x  

U11 = t r i l u(  A11 ) ;
U21 = A21;
W12 = S1'  *  (  U11'  *  A12 + U21'  *  A22 ) ;
A12 = A12 - U11 *  W12;
A22 = A22 - U21 *  W12;

%- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - %
[  ATL,  ATR,  . . .

ABL,  ABR ]  = FLA_Cont _wi t h_3x3_t o_2x2(  A00,  A01,  A02,  . . .
A10,  A11,  A12,  . . .
A20,  A21,  A22,  ' FLA_TL'  ) ;

[  sT,  . . .
sB ]  = FLA_Cont _wi t h_3x1_t o_2x1(  s0,  . . .

s1,  . . .
s2,  ' FLA_TOP'  ) ;

end
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[  ATL,  ATR,  . . .
ABL,  ABR ]  = FLA_Par t _2x2(  A,  0,  0,  ' FLA_TL'  ) ;

[  sT,  . . .
sB ]  = FLA_Par t _2x1(  s ,  0,  ' FLA_TOP'  ) ;

whi l e (  s i ze(  ATL,  2 )  ~= si ze(  A,  2 )  )
b = mi n(  s i ze(  ABR,  1 ) ,  nb_al g ) ;
[  A00,  A01,  A02,  . . .

A10,  A11,  A12,  . . .
A20,  A21,  A22 ]  = FLA_Repar t _2x2_t o_3x3(  ATL,  ATR,  . . .

ABL,  ABR,  b,  b,  ' FLA_BR'  ) ;
[  s0,  . . .

s1,  . . .
s2 ]  = FLA_Repar t _2x1_t o_3x1(  sT,  . . .

sB,  b,  ' FLA_BOTTOM'  ) ;
%- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - %

[  U1,  s1 ]  = QR_unb_var 1(  [  A11
A21 ] ,  s1 ) ;

[  A11,  . . .
A21 ]  = FLA_Par t _2x1(  U1,  b,  ' FLA_TOP'  ) ;

S1  = Accum_S(  U1,  s1 ) ;
% Updat e r est  of  mat r i x  

U11 = t r i l u(  A11 ) ;
U21 = A21;
W12 = S1'  *  (  U11'  *  A12 + U21'  *  A22 ) ;
A12 = A12 - U11 *  W12;
A22 = A22 - U21 *  W12;

%- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - %
[  ATL,  ATR,  . . .

ABL,  ABR ]  = FLA_Cont _wi t h_3x3_t o_2x2(  A00,  A01,  A02,  . . .
A10,  A11,  A12,  . . .
A20,  A21,  A22,  ' FLA_TL'  ) ;

[  sT,  . . .
sB ]  = FLA_Cont _wi t h_3x1_t o_2x1(  s0,  . . .

s1,  . . .
s2,  ' FLA_TOP'  ) ;

end
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[  ATL,  ATR,  . . .
ABL,  ABR ]  = FLA_Par t _2x2(  A,  0,  0,  ' FLA_TL'  ) ;

whi l e (  s i ze(  ATL,  2 )  ~= si ze(  A,  2 )  )
b = mi n(  s i ze(  ABR,  1 ) ,  nb_al g ) ;
[  A00,  A01,  A02,  . . .

A10,  A11,  A12,  . . .
A20,  A21,  A22 ]  = FLA_Repar t _2x2_t o_3x3(  ATL,  ATR,  . . .

ABL,  ABR,  b,  b,  ' FLA_BR'  ) ;
%- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - %

[  U1,  s1 ]  = QR_unb_var 1(  [  A11
A21 ] ,  s1 ) ;

[  A11,  . . .
A21 ]  = FLA_Par t _2x1(  U1,  b,  ' FLA_TOP'  ) ;

S1  = Accum_S(  U1,  s1 ) ;
U11 = t r i l u(  A11 ) ;
U21 = A21;
W12 = S1'  *  (  U11'  *  A12 + U21'  *  A22 ) ;
A12 = A12 - U11 *  W12;
A22 = A22 - U21 *  W12;

%- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - %
[  ATL,  ATR,  . . .

ABL,  ABR ]  = FLA_Cont _wi t h_3x3_t o_2x2(  A00,  A01,  A02,  . . .
A10,  A11,  A12,  . . .
A20,  A21,  A22,  ' FLA_TL'  ) ;

end

7����	�
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T. T. JoffrainJoffrain, T. M. Low, E. Quintana, T. M. Low, E. Quintana--OrtiOrti, R. van de Geijn, and , R. van de Geijn, and 
F. Van ZeeF. Van Zee, , On Accumulating Householder Transformations. On Accumulating Householder Transformations. TOMS TOMS , to , to 
be revised.be revised.

X. Sun.  X. Sun.  Aggregations of elementary transformations.  Tech Report.  Aggregations of elementary transformations.  Tech Report.  
DUKEDUKE--TRTR--19961996--03,03, 1996.1996.

C. PuglisiC. Puglisi. . Modification of the Householder method based on the Modification of the Householder method based on the 
compact WY representation. SISC, 18, 723compact WY representation. SISC, 18, 723--726,726, 19921992

H.F. WalkerH.F. Walker.  .  Implementation of the GMRES method using Householder Implementation of the GMRES method using Householder 
transformations.  SISC, 9, 1, 152transformations.  SISC, 9, 1, 152--163,163, 19881988

f unct i on [  S ]  = Accum_S(  U,  s  )

U = t r i l u(  U ) ;                % U = l ower  uni t  t r apezoi dal  par t  of  U

s = ones(  si ze(  s )  )  . /  s ;    % Set  each el ement  of  s t o i t s  i nver se

S = i nv(  t r i u(  U'  *  U,  1 )  + di ag(  s ) ) ;

r et ur n
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FLA_Par t _2x2(  A,     &ATL,  &ATR,

&ABL,  &ABR,      0,  0,  FLA_TL ) ;

whi l e (  FLA_Obj _wi dt h (  ATL )  ! = FLA_Obj _wi dt h (  A )  ) {

b = mi n(  FLA_Obj _wi dt h(  ABR ) ,  nb_al g ) ;

FLA_Repar t _2x2_t o_3x3(  ATL,  / * * /  ATR,        &A00,  / * * /  &A01, &A02,

/ *  * * * * * * * * * * * * *  * /    / *  * * * * * * * * * * * * * * * * * * * *  * /

&A10,  / * * /  &A11, &A12,

ABL,  / * * /  ABR,        &A20,  / * * /  &A21, &A22,  

b,  b,  FLA_BR ) ;

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * /

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * /
FLA_Cont _wi t h_3x3_t o_2x2(  &ATL,  / * * /  &ATR,        A00,  A01,  / * * /  A02,

A10,  A11,  / * * /  A12,
/ *  * * * * * * * * * * * * * *  * /   / *  * * * * * * * * * * * * * * * * * *  * /

&ABL,  / * * /  &ABR,        A20,  A21,  / * * /  A22,    
FLA_TL ) ;

}

FLA_QR_unb(  A11,
A21,  s1 ) ;

FLA_Accum_S(  A11,  
A21,  s1,  S1 ) ;

FLA_Appl y_bl k_t r ansf or m(  FLA_LEFT,  FLA_TRANSPOSE,  A11,  S1,  A12,
A21,      A22 ) ;
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�����# ����������	
��&��	�����# ����������	
��&��	

nn ������$���������
��#��������������������������$�
�$������������������$���������
��#��������������������������$�
�$�������������������������$���������������$��
��������
�������
�������������������������������	�:�����������$��������
�������
�������������������������������	�:�����������$ ������������.��������������.��
�����������������������
�����������������5��������������������0�����������������������
�����������������5��������������������0������������������������
���
���������������#��$���$������������������������������A�������
���������������#��$���$������������������������������A�������	�>�����	�>��
������������!��������������������$�$��������������������������������������!��������������������$�$�����������������������������������#����������#�
����������	�2/	6 	�����������	�2/	6 	����.�������.����!�B����+���$��-���������5B�CDE(��������!�B����+���$��-���������5B�CDE(��������
�#���$������5�����#���$������5������������	
�����������������������������	����������������������	
�����������������������������	����������������
���������� ��'�-����5�%�#�F��.5�CDGE	4��'�-����5�%�#�F��.5�CDGE	4
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What else does What else does 
the new notation buy us?the new notation buy us?

nn State of the matrix at the top of the loopState of the matrix at the top of the loop
RightRight--looking algorithm               Leftlooking algorithm               Left--looking algorithmlooking algorithm

,��

,/�

%�� %�%

,���	��

�/%

,��
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nn ��
������������������������������������5������
������������������������������������5����

�$��������������������������$$�����
�	�$��������������������������$$�����
�	

nn �����������������������$������������������������������������������������$�������������������������

����������������$	����������������$	
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nn ��� �!��� �!���� �� #�����#�����!! ����������������$������������������$��
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Switch to DemoSwitch to Demo
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Scope of MethodologyScope of Methodology

nn Triangular Generalized Sylvester EquationTriangular Generalized Sylvester Equation
A X + Y B = CA X + Y B = C
D X + Y E = FD X + Y E = F

nn A, B, D, E triangularA, B, D, E triangular
nn X and Y overwrite C and FX and Y overwrite C and F

nn 57 algorithmic variants…  57 algorithmic variants…  
nn Blocked and unblocked eachBlocked and unblocked each
nn Compose recursively for optimal performance…Compose recursively for optimal performance…
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Mechanical Cost Mechanical Cost 
AnalysisAnalysis
Dissertation of Dissertation of 
John GunnelsJohn Gunnels

(for parallel distributed)(for parallel distributed)
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'� (�*��	����1�	����	��'� (�*��	����1�	����	��

nn ��$
����2&<�'/4��$
����2&<�'/4

nn :<���2&<�'/4:<���2&<�'/4

nn <�#�$�
�$�.����$��2<�#�$�
�$�.����$��2?	����?	����44

=>

=>



Mechanical Stability Mechanical Stability 
AnalysisAnalysis

Paolo Paolo BientinesiBientinesi

(in progress)(in progress)

SystematicSystematic
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��	�����
��������(��	�����
��������(

���	�������	���� &���������&���������

nn -����������#�����#���������
��$��$����#-����������#�����#���������
��$��$����#

nn �$$�+-�������#�$$���
����������$$�+-�������#�$$���
���������

nn H(H(,,C(G������������������������C)������7C(G������������������������C)������7

nn H(������������'-���H(�������I�C)(J�#����'-�H(������������'-���H(�������I�C)(J�#����'-�

����$$�$�������$$�$���

nn K�����$$�����$����������������<�:</�$������K�����$$�����$����������������<�:</�$������

�$������$��������������$������$��������������'-��'-�
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nn ���������$���������!���������$���������!

nn >�$���������$���������:<��>�$���������$���������:<��

nn >����
�����!>����
�����!

nn :��������������������$$�$��������������������������:��������������������$$�$��������������������������
$�
�$$�
�$

nn ���$���$������0������(��#��.���������������$���$������0������(��#��.������������

nn &<�'/���������!&<�'/���������!

nn �����������������$����������
�����������������������$����������
������

nn 6��.�0�������2�	�	5�6��.�0�������2�	�	5�>���'->���'-���.�0�����4���.�0�����4
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#��9�?�����#��9�?�����

nn Simple example:Simple example:
nn Symmetric rankSymmetric rank--k updatek update

=>
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#��9�?�����#��9�?�����

nn Simple example:Simple example:
nn Symmetric rankSymmetric rank--k updatek update

=>
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nn /����$�!/����$�!

nn �������������.�������������.,,.������.������

=>
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##pr agmapr agma i nt eli nt el ompomp par al l el  par al l el  t askqt askq
{{
whi l e (  whi l e (  FLA_Obj _l engt hFLA_Obj _l engt h(  AT )  < (  AT )  < FLA_Obj _l engt hFLA_Obj _l engt h(  A )  ) {(  A )  ) {

b = mi n(  b = mi n(  FLA_Obj _l engt hFLA_Obj _l engt h(  AB ) ,  (  AB ) ,  nb_al gnb_al g ) ;) ;

FLA_Repar t _2x1_t o_3x1(  AT,                 &A0,  FLA_Repar t _2x1_t o_3x1(  AT,                 &A0,  
/ *  * *  * /             / *  * *  * // *  * *  * /             / *  * *  * /

&A1,  &A1,  
AB,                 &A2,         b,  FLAAB,                 &A2,         b,  FLA_BOTTOM ) ;_BOTTOM ) ;

FLA_Repar t _2x2_t o_3x3(  CTL,  / * * /  CTR,      &C00,  / * * /  &C01,  &FLA_Repar t _2x2_t o_3x3(  CTL,  / * * /  CTR,      &C00,  / * * /  &C01,  &C02,C02,
/ *  * * * * * * * * * * * * *  * /  / *  * * * * * * * * * * * * * * * * */ *  * * * * * * * * * * * * *  * /  / *  * * * * * * * * * * * * * * * * * * * *  * /* * *  * /

&C10,  / * * /  &C11,  &&C10,  / * * /  &C11,  &C12,C12,
CBL,  / * * /  CBR,      &C20,  / * * /  &C21,  &CBL,  / * * /  CBR,      &C20,  / * * /  &C21,  &C22,  b,  b,  FLA_BR ) ;C22,  b,  b,  FLA_BR ) ;

/ */ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - * /* /
##pr agmapr agma i nt eli nt el ompomp t ask capt ur epr i vat e( A2,  A1,  C11,  C21)t ask capt ur epr i vat e( A2,  A1,  C11,  C21)
{{

FLA_GemmFLA_Gemm(  FLA_NO_TRANSPOSE,  FLA_TRANSPOSE,  ONE,  A2,  A1,  ONE,  C21 ) ;(  FLA_NO_TRANSPOSE,  FLA_TRANSPOSE,  ONE,  A2,  A1,  ONE,  C21 ) ;
FLA_Syr kFLA_Syr k (  FLA_LOWER_TRI ANGULAR,  FLA_NO_TRANSPOSE,  ONE,  A1,  ONE,  C11 ) ;(  FLA_LOWER_TRI ANGULAR,  FLA_NO_TRANSPOSE,  ONE,  A1,  ONE,  C11 ) ;

}}
/ */ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - * /* /

FLA_Cont _wi t h_3x1_t o_2x1(  &AT,                 A0,  FLA_Cont _wi t h_3x1_t o_2x1(  &AT,                 A0,  
A1,  A1,  

/ *  * *  * /            / *  * *  * // *  * *  * /            / *  * *  * /
&AB,                 A2,      FLA_TO&AB,                 A2,      FLA_TOP ) ;P ) ;

FLA_Cont _wi t h_3x3_t o_2x2(  &CTL,  / * * /  &CTR,      C00,  C01,  / * *FLA_Cont _wi t h_3x3_t o_2x2(  &CTL,  / * * /  &CTR,      C00,  C01,  / * * /  C02,/  C02,
C10,  C11,  / * *C10,  C11,  / * * /  C12,/  C12,

/ *  * * * * * * * * * * * * * *  * / / *  * * * * * * * * * * * * */ *  * * * * * * * * * * * * * *  * / / *  * * * * * * * * * * * * * * * * * *  * /* * * * *  * /
&CBL,  / * * /  &CBR,      C20,  C21,  / * *&CBL,  / * * /  &CBR,      C20,  C21,  / * * /  C22,     FLA_TL ) ;/  C22,     FLA_TL ) ;

}}
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OpenFLAME syrk_ln_var2 performance (one task; outer panel−panel)

Reference
OpenFLAME (n_th=4)
OpenFLAME (n_th=8)
OpenFLAME (n_th=12)
OpenFLAME (n_th=16)
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##pragmapragma intelintel ompomp parallel parallel taskqtaskq
{{
while ( while ( FLA_Obj_lengthFLA_Obj_length( AT ) < ( AT ) < FLA_Obj_lengthFLA_Obj_length( A ) ){( A ) ){

b = min( b = min( FLA_Obj_lengthFLA_Obj_length( AB ), ( AB ), nb_algnb_alg ););

FLA_Repart_2x1_to_3x1( AT,                &A0, FLA_Repart_2x1_to_3x1( AT,                &A0, 
/* ** */            /* ** *//* ** */            /* ** */

&A1, &A1, 
AB,                &A2,        b, FLAAB,                &A2,        b, FLA_BOTTOM );_BOTTOM );

FLA_Repart_2x2_to_3x3( CTL, /**/ CTR,       &C00, /**/ &C01,FLA_Repart_2x2_to_3x3( CTL, /**/ CTR,       &C00, /**/ &C01, &C02,&C02,
/* ************* */   /* ***************/* ************* */   /* ******************** */***** */

&C10, /**/ &C11,&C10, /**/ &C11, &C12,&C12,
CBL, /**/ CBR,       &C20, /**/ &C21,CBL, /**/ CBR,       &C20, /**/ &C21, &C22,&C22,
b, b, FLA_BR );b, b, FLA_BR );

/*/*------------------------------------------------------------------------------------------------------------------------*/*/

b2 = b2 = FLA_Obj_lengthFLA_Obj_length( A2 )/2;( A2 )/2;

FLA_Part_2x1( A2,     &A2_T, FLA_Part_2x1( A2,     &A2_T, 
&A2_B,            b2, FLA_TOP );&A2_B,            b2, FLA_TOP );

FLA_Part_2x1( C21,    &C21_T, FLA_Part_2x1( C21,    &C21_T, 
&C21_B,           b2, FLA_TOP );&C21_B,           b2, FLA_TOP );

/*/*------------------------------------------------------------------------------------------------------------------------*/*/

##pragmapragma intelintel ompomp task captureprivate(A2_T, A1, C21_T)task captureprivate(A2_T, A1, C21_T)
{{

FLA_GemmFLA_Gemm( FLA_NO_TRANSPOSE, FLA_TRANSPOSE,( FLA_NO_TRANSPOSE, FLA_TRANSPOSE,
ONE, A2_T, A1, ONE, C21_T );ONE, A2_T, A1, ONE, C21_T );

}}
##pragmapragma intelintel ompomp task captureprivate(A2_B, A1, C21_B)task captureprivate(A2_B, A1, C21_B)
{{

FLA_GemmFLA_Gemm( FLA_NO_TRANSPOSE, FLA_TRANSPOSE,( FLA_NO_TRANSPOSE, FLA_TRANSPOSE,
ONE, A2_B, A1, ONE, C21_B );ONE, A2_B, A1, ONE, C21_B );

}}
/*/*------------------------------------------------------------------------------------------------------------------------*/*/

/*/*------------------------------------------------------------------------------------------------------------------------*/*/

FLA_Cont_with_3x1_to_2x1( &AT,                A0, FLA_Cont_with_3x1_to_2x1( &AT,                A0, 

A1, A1, 
/* ** */           /* ** *//* ** */           /* ** */
&AB,                A2,     FLA_TO&AB,                A2,     FLA_TOP );P );

FLA_Cont_with_3x3_to_2x2( &CTL, /**/ &CTR,       C00, C01, /FLA_Cont_with_3x3_to_2x2( &CTL, /**/ &CTR,       C00, C01, /**/ C02,**/ C02,
C10, C11, /C10, C11, /**/ C12,**/ C12,

/* ************** */  /* ***********/* ************** */  /* ****************** */******* */
&CBL, /**/ &CBR,       C20, C21, /&CBL, /**/ &CBR,       C20, C21, /**/ C22,**/ C22,
FLA_TL );FLA_TL );

}}
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OpenFLAME syrk_ln_var2 performance (two loops, split column tasks; outer panel−panel)

Reference
OpenFLAME (n_th=4)
OpenFLAME (n_th=8)
OpenFLAME (n_th=12)
OpenFLAME (n_th=16)
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OpenFLAME syrk_ln_var2 performance (one task; outer panel−panel)

Reference
OpenFLAME (n_th=4)
OpenFLAME (n_th=8)
OpenFLAME (n_th=12)
OpenFLAME (n_th=16)
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FLAME workqueuing (with OpenMP) syrk_ln_var2 performance (m = p, k = 200)

FLAME (16x2)
Goto 0.99 ref
MKL 7.0 ref
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FLAME workqueuing (with OpenMP) chol_l_var3 performance (m = p)

16 threads (100,−16,−16,−2)
16 threads (200,−16,−16,−2)
16 threads (300,−16,−16,−2)
16 threads (400,−16,−16,−2)
16 threads (MKL 7.0)
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FLAME workqueuing (with OpenMP) chol_u_var3 performance (m = p)

16 threads (100,−16,−16,−2)
16 threads (200,−16,−16,−2)
16 threads (300,−16,−16,−2)
16 threads (400,−16,−16,−2)
16 threads (MKL 7.0)
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