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b ’

Both widely used, e.g. C in the Linux Kernel.

’

Good and free compilers available.

Being the language of Unix, C is usually the lowest
common denominator, i.e. has fewest linking issues.

Object orientation through Fortran 90/2003, C++.
(Introduces name mangling issues, though.)
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e ‘Strings’ are character arrays in Fortran and not
null-terminated. For every character array the length is
passed as an invisible int at the end of the argument list.

e Common blocks correspond to global structs, e.g.

.. struct
double precision a, b {
4 double a, b;
common /abc/ a, b
} abc_;

e Fortran’s (and C99’s) double complex maps onto
struct { double re, im; }.
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:Begin:

:Function: a0

:Pattern: AO[m_, opt___Rule]

:Arguments: {N[m], N[Delta /. {opt} /. Options[AO]],
N[Mudim /. {opt} /. Options[AO]]}

: ArgumentTypes: {Real, Real, Real} -

:ReturnType: Real

:End: =
o

:Evaluate: Options[AO] = {Delta -> O, Mudim -> 1} :
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Compile with mcc instead of cc.
Load in Mathematica with Install["program"].

For even more details see arXiv:1107.4379.
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S

e s = Sign bit,

exp

o exp = (biased) exponent,

mantissa

o mantissa = (normalized) mantissa, i.e. implicit MSB = 1.

Special values exponent | mantissa Bits exponent | mantissa
Zero 0o o Single precision 8 23
Denormalized numbers | O non-zero Double precision | 1 52
Infinities max 0
NaNs max non-zero

H E BN
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same || different

mantissa
| S —

precision of result
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10°
107
1012
1015

:500003807246685 - 10~°
0
0
0

1499999999999875 - 100
.500000000000000 - 10~
.500000000000000 - 10~ 12
.500000000000000 - 10~ 19
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e On-shell momentum p:
potp_m
Po+P Po+Dp

o Trigonometry in extreme forward/backward direction:

1+ cosx sin®
| —cosa = (L —cona) 1+ cosx - 1+ cosx

2

Po—P= (po—p)

e Polarization vectors:
l+e, e2+4e¢
l—e,=(1—¢e,) T _ U
1+ e, 1+e,
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an extra fetch cycle to read the item! This significantly
degrades performance.

0000 I fetch cycle 1
0008 _ fetch cycle 2
0016

r-r—=—==-=-=-=" 1
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struct test { 0000 I-
char c;
double r; }; Ve _

Some languages (e.g. Fortran) do not allow padding, thus the
programmer can construct misaligned variables:

character*l c
double precision r
common /test/ c, r
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Cache DRAM

Cache line (~ 64 bgtes) Accessed word

Accessing memory sequentially is typically (much) faster than
“hopping around.”

H B N
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’

Matrix = array of row vectors:

A1 — A — A3 — ... (last index runs fastest)
Naive: Better:
doi=1,n do j =1, n 8
do j =1, n do 1 =1, n -
sum = sum + A(i,j) sum = sum + A(i,j) m
enddo enddo u
enddo enddo -
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read (*,%*) radius
radius = radius*2*pi
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end

call foo(4711)
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scaled_x = map(scale(x))
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data half /1/2D0/
data quarter /1/4D0/
end
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common /mydata/ x, id, phase
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end

call foo(7.2)
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data x /1D40, 4.71D0O, -2.5D40, 200D-2, 1.5D40/

sum = 0
do 1 =1, 5
sum = sum + x(i) -
enddo —
print *, sum O
end o
o
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