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WAy (r, WE)+S (r,E)y (r, WE)= S (r,\W® WE'® E)y (r,W,E")dWdE'

+%c(r,E) n(r,E9S, (r,E") (r,W,E")dWdE’

+S(r,W,E)
y (r, WE) The neutron flux (neutron density multiplied by speed)
S (r E) The total probability of interaction in the domain
t ]

S(r W® WE'® E)AWHE  The scattering transfer kernel
c(r,e) n(r,E) S.(r,E) The steady state multiplicative fission source
S(r,W,E) A generic source

k The multiplication eigenvalue
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Wy (rW+S (ry, (W)= S, ey (HW® Wy (r,W)dW
g'=1
1 © A
+Ecg(r)gl=1 n,(r)S; ,(r)y ,(r,W)dw

+S,(r,W)
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WAy (r,E\W) +S,(r,E)y (r,W,E) =Q(r,W,E)

Qr,WE)= S (r,\W® WE'® E)y(r,\?\/,E')d\?\/dE+%F(r,\7\/,E)+...
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Wy (r W)+ S )y (r. W) =Q,(r,W,)
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AX=/ X Cast the transport equation as a pseudo matrix-vector operation

T = streaming/collision/scattering F = fission operator

Y=y W) v LWy o6 W)

G N ~

Ty «W xRy (W) +S,() (0, W) - S, W, ®W)  f, W ,

g'=1ln=1

G N ~
Fy « cg(r) n g'(r$ f,g'(r) y g'(r W n')lv n
g'=1 n'=1

Ty = % Fy Standard eigenvalue notation: K/ =T 1 =%
X=Fy
kxx =FT*x =AX
Ax=/ X
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Parallel transport studied for well over a de:
— LANL, LLNL, ORNL, Sandia, and othe

Production tools?

— Most are structured grid and use KBA
» a pipeline for sweeping: overload processor

— Unstructured mesh capabilities?
* Very few tools, only one available

— Parallel capabilities?
 Few hundred processors

/m//m//m/—--------
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Lessons learned at ANL
— Parallelization in space-angle-energy is necessary
* Routinely use space-angle decomposition

— Angle decomposition for gs generally excellent
* 959% on supercomputers, 75% on lesser machines

— Energy decomposition is least studied
» Ineffective with fewer than 15 groups per prot

— Typical parallelization strategies are not necessarilyibeat
Capabilities

— PN2ND: 500-3,000 processors (2007)

— SN2ND: 1,000-300,000+ processors (2008-present)

— MOCFE: 1,000-100,000+ processors (2010)




Total Total Time
Cores (seconds)
32,768 32 579
73,728 72 5772
131,072 128 581
163,840 160 691
294 912 288 763
_
o_

Weak

Scaling

100%
101%
100%
84%
76%
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Relative Reaction Rates
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