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Overview

{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
\’
{ws (t210)xt<«11 | (T1-PrZw)+.xw}*2

Speed-up by a factor of 500

V'

Computing Check Digits — Fast



Overview

One day in the APL Orchard (apl.chat)...

A user presented an implementation

“recommendations on how to
improve it are very welcome”

Challenge is on!
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314.159.265-90
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Overview

314 159 265 20
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Overview

314 159 265 °©
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Overview

314 159 265
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Algorithm Overview

1 Begin with nine digits

3141592605
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Algorithm Overview

Begin with nine digits 3
Compute weights
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Algorithm Overview

Begin with nine digits 3141592605
Compute weights 109 87 6 54 3 2
Multiply digits with weights 30 9 327 3045 8 1810
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Algorithm Overview

Begin with nine digits 31
Compute weights 10 9
Multiply digits with weights 30 9
Sum mod 11 2
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Algorithm Overview

Begin with nine digits 31
Compute weights 10 9
Multiply digits with weights 30 9
Sum mod 11 2

If 0 or 1, check digit is O
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Algorithm Overview

Begin with nine digits 31
Compute weights 10 9
Multiply digits with weights 30 9
Sum mod 11 2
If 0 or 1, check digit is O —
Otherwise, subtract from 11 9
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Algorithm Overview

Begin with nine digits 3141592605
Compute weights 109 87 6 54 3 2
Multiply digits with weights 30 9 327 3045 8 1810

Sum mod 11 2
If 0 or 1, check digit is O —
Otherwise, subtract from 11 9

3

Append check digit 14159265
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Algorithm Overview

Begin with nine digits 3141592605
Compute weights 109 87 6 54 3 2
Multiply digits with weights 30 9 327 3045 8 1810

Sum mod 11 2
If 0 or 1, check digit is O —

Otherwise, subtract from 11
Append check digit 314159261509
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Algorithm Overview

Begin with nine digits 3141509
Compute weights 109 8 7 6 5
Multiply digits with weights 30 9 32 7 3045
Sum mod 11 2

If 0 or 1, check digit is O

Otherwise, subtract from 11

Append check digit 3141509
Repeat steps 2-7 withtendigits 3 1 4 15 9
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Algorithm Overview

Begin with nine digits 31
Compute weights 11 10
Multiply digits with weights

Sum mod 11

If 0 or 1, check digit is O
Otherwise, subtract from 11
Append check digit

314159260509
Repeat steps 2-7 withtendigits 31 4159 2 65 9
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Algorithm Overview

Begin with nine digits 3141592605
Compute weights 11109 8 7 6 5 4 3 2
Multiply digits with weights 331036 8 3554 1024 15 18
Sum mod 11

If 0 or 1, check digit is O

Otherwise, subtract from 11

Append check digit 314159261509
Repeat steps 2-7 withtendigits 31 4159 2 65 9
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Algorithm Overview

Begin with nine digits 3141592605

Compute weights 11109 8 7 6 5 4 3 2
Multiply digits with weights 331036 8 3554 1024 15 18
Sum mod 11 1

If 0 or 1, check digit is O

Otherwise, subtract from 11

Append check digit 314159261509
Repeat steps 2-7 withtendigits 31 4159 2 65 9
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Algorithm Overview

Begin with nine digits 3141592605
Compute weights 11109 8 7 6 5 4 3 2
Multiply digits with weights 331036 8 3554 1024 15 18
Sum mod 11

O -

If 0 or 1, check digit is O
Otherwise, subtract from 11
Append check digit 314159261509
Repeat steps 2-7 withtendigits 31 4159 2 65 9
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Algorithm Overview

Begin with nine digits 3141592605
Compute weights 11109 8 7 6 5 4 3 2
Multiply digits with weights 331036 8 3554 1024 15 18

Sum mod 11 1
If 0 or 1, check digit is O 0
Otherwise, subtract from 11 —
Append check digit 314159261509
Repeat steps 2-7 withtendigits 31 4159 2 65 9
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Algorithm Overview

Begin with nine digits 3141592605

Compute weights 11109 8 7 6 5 4 3 2
Multiply digits with weights 331036 8 3554 1024 15 18
Sum mod 11 1

If 0 or 1, check digit is O

Otherwise, subtract from 11 —
Append check digit 314159261509
Repeat steps 2-7 withtendigits 31 4159 2 65 9

Computing Check Digits — Fast



Algorithm Overview

Begin with nine digits 3141592605

Compute weights 11109 8 7 6 5 4 3 2
Multiply digits with weights 331036 8 3554 1024 15 18
Sum mod 11 1

If 0 or 1, check digit is O
Otherwise, subtract from 11
Append check digit

Repeat steps 2-7 with ten digits 3
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Algorithm Implementation

31
10 9

41592605
8 76 54 3 2
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Algorithm Implementation

314159265%x109 87 6 5 4 3 2
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Algorithm Implementation

+/314159265%x109 87 654 3 2

28

V'

Computing Check Digits — Fast



Algorithm Implementation

11/+/314159265%x109 87 6 54 3 2
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Algorithm Implementation

t«111+/314159265%x109 87 65 4 3 2
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Algorithm Implementation

t«11]|+/314159265x%x109 87 65 4 3 2
t<1:0
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Algorithm Implementation

t«11]|+/314159265x%x109 87 65 4 3 2
t<1:0
11-t
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Algorithm Implementation

t«111+/314159265%x109 87 65 4 3 2

t<1:0 \O(li-t)
11-t
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Algorithm Implementation

t«111+/314159265%x109 87 65 4 3 2

<1:0 o~
tel: 0 i c1)S0(11-t)
f1-t_ o 7N
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Algorithm Implementation

t«111+/314159265%x109 87 65 4 3 2

t<1: O’
1ot (2-1 )/'(11—t)
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Algorithm Implementation

t«111+/314159265%x109 87 65 4 3 2
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Algorithm Implementation

t«111+/314159265%x109 87 65 4 3 2
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Algorithm Implementation

t«111+/314159265%x109 87 65 4 3 2

<1: o
<0 ot e)S0(11-t)
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Algorithm Implementation

t«111+/314159265%x109 87 65 4 3 2
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Algorithm Implementation

t«111+/314159265%x109 87 65 4 3 2
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Algorithm Implementation

t«111+/314159265%x109 87 65 4 3 2

<1:0 o~
tel: 0 i c1)S0(11-t)
f1-t_ o 7N
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Algorithm Implementation

W

AL
t«11]+/314159265%x109 87 65 4 3 2
t<1:0— T~

(2-t<1)>0(11-t)
11-t _—
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Algorithm Implementation

314159265

r ﬁ N ﬁ N\
t«11]+/314159265%x109 87 6 54 3 2

<1:0 o~
tel: 0 i c1)S0(11-t)
f1-t_ o 7N
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Algorithm Implementation

9
W Zw
‘4 = N 7 A N\
t«11]+/314159265%x109 87 65 4 3 2
t<1:0— T~

(2-t<1)>0(11-t)
11-t _—
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Algorithm Implementation

12345617809

W 1EwW
‘4 = N 7 A N\
t«11]|+/314159265x%x109 87 65 4 3 2

<1:0 o~
tel: 0 i c1)S0(11-t)
f1-t_ o 7N
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Algorithm Implementation

9 87 65 4 3 21
W drZw
‘4 = N 7 A N\
t«11|+/314159265%x109 87 65 4 3 2
t<1:0— T~

(2-t<1)>0(11-t)
11-t _—
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Algorithm Implementation

10 98 7 6 54 3 2

W 1+P1Zw
‘4 = N 7 A N\
t«11|+/314159265%x109 87 65 4 3 2

<1:0 o~
tel: 0 i c1)S0(11-t)
f1-t_ o 7N
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Algorithm Implementation

(2-t<1)20(11-t«11|+/(1+d1#w)*xw)
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Algorithm Implementation

{w,(2-t<1)20(11-t<11|+/(1+P17Zw)xw)}
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Algorithm Implementation

{w,(2-t<1)20(11-t«11|+/(1+Pr1Zw)*xw) } x2
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Algorithm Implementation

CPF<{w, (2-t<1)20(11-t«l1|+/(1+b1Zw)xw)}*2
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Algorithm Implementation

CPF<{w, (2-t<1)20(11-t«l1|+/(1+b1Zw)xw)}*2
CPF 314159265
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Algorithm Implementation

CPF<{w, (2-t<1)20(11-t«l1|+/(1+b1Zw)xw)}*2
CPF 314159265
31415926590
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Algorithm Implementation

ol ¢+

“«11]+/(1+d1Zw) xw) }*2
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Algorithm Optimisation

CPF<«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
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Algorithm Optimisation

\)
CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
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Algorithm Optimisation

\)
CPFe{w, (2-t<1)20(11-t«11|+/(1+P1Zw)*xw) }*2
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Algorithm Optimisation

\
CPFe{w, (2-t<1)20(11-t«11]|+/(1+d1#w)*xw) }*2
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Algorithm Optimisation

\)
CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
(2-t<1)>0 42
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Algorithm Optimisation
\
CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
t«3 o (2-t<1)>20 42
t«2 ¢ (2-t<1)>20 42
t<l o (2-t<1)>20 42

t«<0 o (2-t<1)>0 42
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Algorithm Optimisation

\’
CPF<{w, (2-t<1)20(11-t<«11|+/(1+P1Zw)xw) } x2
t«3 ¢ (2-t<1)>0 42

42

t«2 ¢ (2-t<1)>20 42
42

t<l o (2-t<1)>20 42
0

t«<0 o (2-t<1)>0 42
0
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Algorithm Optimisation

42

42

\
CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2

t«3 ¢ (2-t<1)20 42 -~
t«2 o (2-t<1)20 42 ~
t<l o (2-t<1)20 42 ~

t<0 o (2-t<1)20 42 -~

(t>1) x 42
(t>1) x 42
(t>1) x 42

(t>1) x 42
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Algorithm Optimisation

42

42

\)
CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2

t<3 o (t>1) x 42
t<2 o (t>1) x 42
t<1 o (t>1) x 42
t<0 o (t>1) x 42
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Algorithm Optimisation

\’
CPF<{w, (2-t<1)20(11-t<«11|+/(1+P1Zw)xw) } x2
t«3 ¢ (t>1) x 42

42

t<2 ¢ (t>1) x 42
42

t<1 ¢ (t>1) x 42
0

t<«0 o (t>1) x 42
0
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Algorithm Optimisation

\)
CPF«{w, (2-t<1)o50(11-t«11|+/(1+P1Zw)xw) }*x2
(t>1) x
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Algorithm Optimisation

\)
CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPF«{w, (t>1) x 11-t«11|+/(1+d1Zw)xw }*2
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Algorithm Optimisation

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPF<«{w, (t>1) x 11-t<«11|+/(1+d1Zw)*xw }x2

t<0

t<l

t<2

te:

t<«9

t<10
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Algorithm Optimisation

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPF<«{w, (t>1) x 11-t<«11|+/(1+P1Zw)xw }*2

11 <« 11-t<0
10 « 11-t«1
9 « 11-t<2
o« 11-t«:
2 <« 11-t<«9
1 <« 11-t<10
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Algorithm Optimisation

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPF<{w, (t>1) x 11-t<«11|+/(1+P1Zw)xw }*2

0 « 11 « 11-t«0
0 « 10 < 11-t«1
9 « 9 « 11-t«2
P oe b« 1ot
2 « 2 < 11-t«9
1 « 1 « 11-t«10
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Algorithm Optimisation

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPF<{w, (t>1) x 11-t<«11|+/(1+P1Zw)xw }*2

0 « 11 « 11-t«0
0 « 10 « 11-t«1
9 « 9 « 11-t«2
P oe b« 1ot
2 « 2 < 11-t«9
1 « 1 « 11-t«10
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Algorithm Optimisation

CPF<{w, (2-t<1)20(11-t<«11|+/(1+P1Zw)xw) } x2
CPF<«{w, (t>1) x 11-t<«11|+/(1+P1Zw)*xw }x2
0O «
0O «
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Algorithm Optimisation o

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPF<«{w, (t>1) x 11-t<«11|+/(1+P1Zw)xw }*2
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Algorithm Optimisation o

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPF<«{w, (t>1) x 11-t<«11|+/(1+P1Zw)*xw }x2
111
1 23 4567 8 9 10 11
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Algorithm Optimisation o

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPF<«{w, (t>1) x 11-t<«11|+/(1+P1Zw)*xw }x2
111
1 23 4567 8 9 10 11
11- 11111
10 98 7 6 54 3 21 11

74

V'

Computing Check Digits — Fast



Algorithm Optimisation o

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPF<«{w, (t>1) x 11-t<«11|+/(1+P1Zw)*xw }x2
111
1 23 4567 8 9 10 11
11- 11111
10 98 7 6 54 3 21 11
11|111- 11|11
10 98 7 6 54 3 210
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Algorithm Optimisation o

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPF<«{w, (t>1) x 11-t<«11|+/(1+P1Zw)*xw }x2
111
1 23 4567 8 9 10 11
11- 11111
10 98 7 6 54 3 21 11
11|111- 11|11
10987 6543210
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Algorithm Optimisation o

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPF<«{w, (t>1) x 11-t<«11|+/(1+P1Zw)*xw }x2
111
1 23 4567 8 9 10 11
11|111- 11|11
10 98 7 6 54 3 210

7
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Algorithm Optimisation o

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPF<«{w, (t>1) x 11-t<«11|+/(1+P1Zw)*xw }x2
111
1 23 4567 8 9 10 11
11| - 11|11
10 98 7 6 54 3 210
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Algorithm Optimisation o

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPF<«{w, (t>1) x 11-t<«11|+/(1+P1Zw)*xw }x2
111
1 23 4567 8 9 10 11
11| - 111
10 98 7 6 54 3 210
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Algorithm Optimisation o

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPFe{w, (t>1) x 11-t<«11|+/(1+P1Zw)x*xw }*2
111
1 23 4567 8 9 10 11
11| -
10 98 7 6 54 3 210
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Algorithm Optimisation o

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPF<«{w, (t>1) x 11-t<«11|+/(1+P1Zw)*xw }x2
111
1 23 4567 8 9 10 11
111 - +/(1+d1#w) xw
10 98 7 6 54 3 210
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Algorithm Optimisation o

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPF<«{w, (t>1) x 11-t<«11|+/(1+P1Zw)*xw }x2
111
1 23 4567 8 9 10 11
11] - +/(1+d1Zw) xw
10 98 7 6 54 3 210
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Algorithm Optimisation o

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPF<«{w, (t>1) x 11-t<«11|+/(1+P1Zw)*xw }x2
111
1 23 4567 8 9 10 11
11 - +/(1+d1£w) xw
10 98 7 6 54 3 210
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Algorithm Optimisation o

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPF<«{w, (t>1) x 11-t<«11|+/(1+P1Zw)*xw }x2
111
1 23 4567 8 9 10 11
11] - +/(1+d1Zw) xw
10 98 7 6 54 3 210
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Algorithm Optimisation o

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPF<«{w, (t>1) x 11-t<«11|+/(1+P1Zw)*xw }x2
111
1 23 4567 8 9 10 11
11] - +/(1+d1Zw) *xw
10 98 7 6 54 3 210
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Algorithm Optimisation o

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPF<«{w, (t>1) x 11-t<«11|+/(1+P1Zw)*xw }x2
111
1 23 4567 8 9 10 11
111 - +/(1+d1#w) xw
10 98 7 6 54 3 210
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Algorithm Optimisation o

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPF<«{w, (t>1) x 11-t<«11|+/(1+P1Zw)*xw }x2
111
1 23 4567 8 9 10 11
11] +/(T1-91#w) xw
10 98 7 6 54 3 210
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Algorithm Optimisation o

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPF<«{w, (t>1) x 11-t<«11|+/(1+P1Zw)*xw }x2
111
1 23 4567 8 9 10 11
11]1+/(T1-¢1#w) xw
10 98 7 6 54 3 210
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Algorithm Optimisation o

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPF<«{w, (t>1) x 11-t<«11|+/(1+P1Zw)*xw }x2
111
1 23 4567 8 9 10 11
11]1+/(T1-¢1#w) xw
10987 6543210
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Algorithm Optimisation o

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPF<«{w, (t>1) x 11-t<«11|+/(1+P1Zw)*xw }x2
111
1 23 4567 8 9 10 11
(t#10) x tel1|+/(T1-91Zw) xw
0987 6543210
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Algorithm Optimisation o

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPF<«{w, (t>1) x 11-t<«11|+/(1+P1Zw)*xw }x2
111
1 23 4567 8 9 10 11
(t#10) x tel1|+/(T1-91Zw) xw
0987 6543210
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Algorithm Optimisation

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPF«{w, }%2

(t#10)x te11[+/(T1-$1#w) xw

92
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Algorithm Optimisation

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPF«{w, (t#10)x t<«11|+/(T1-P1Zw) xw}*2

93
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Algorithm Optimisation

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPF«{w, (t#10)xt«11|+/(T1-01Zw)xw}*2

94
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Algorithm Optimisation

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPFa«{w, (t#10)xt«11|+/(T1-91Zw)xw}*x2

95
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Algorithm Comparison

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPFa<«{w, (t#10)xt<«11|+/(T1-¢1Zw) xw}*2

cpfs«10|?1E6 9p10 A a million CPFs
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Algorithm Comparison

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPFa<«{w, (t#10)xt<«11|+/(T1-¢1Zw) xw}*2

cpfs«10]|?1E6 9p10 A a million CPFs
JRunTime -c (CPFo1)cpfs (CPFao1)cpfs
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Algorithm Comparison

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPFa<«{w, (t#10)xt<«11|+/(T1-¢1Zw) xw}*2

cpfs«10]|?1E6 9p10 A a million CPFs
JRunTime -c (CPFo1)cpfs (CPFao1)cpfs

(CPFs1)cpfs > 2.6E0 | 0% O0000000000O000C
(CPFas1)cpfs ~ 1.960 | -27% O0000OOOOOO
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Algorithm Extension

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPFa<«{w, (t#10)xt<«11|+/(T1-¢1Zw)*xw}*2

99

V'

Computing Check Digits — Fast



Algorithm Extension

CPF<{w, (2-t<1)20(11-t<«11|+/(1+P1Zw)xw) } x2
CPFa«{w, (t#10)xt<«11|+/(T1-91Zw)xw}*2
CPFa<«{w, (t#10)xt<«11|+/(T1-d1Zw) xw}*2

V'
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Algorithm Extension

CPF<{w, (2-t<1)20(11-t<«11|+/(1+P1Zw)xw) } x2
CPFa«{w, (t#10)xt<«11|+/(T1-91Zw)xw}*2
CPFbe{w, (t#10)xt<«11|+/("1-b1#w)xw}*2

V'
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Algorithm Extension

CPF<{w, (2-t<1)20(11-t<«11|+/(1+P1Zw)xw) } x2
CPFa«{w, (t#10)xt<«11|+/(T1-91Zw)xw}*2
CPFb«{w, (tz10)xt«11|(T1-P1Zw)+.xw}*2

V'
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Algorithm Extension

CPF<{w, (2-t<1)20(11-t<«11|+/(1+P1Zw)xw) } x2
CPFa«{w, (t#10)xt<«11|+/(T1-91Zw)xw}*2
CPFb«{w, (tz10)xt«11|(T1-P1Ew)+.xw}*2
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Algorithm Extension

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPFa«{w, (t#10)xt<«11|+/(T1-91Zw)xw}*2
CPFb«{w, (t#10)xt«11|(T1-P1+/pw)+.xw}*2
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Algorithm Extension

CPF«{w, (2-t<1)20(11-t<«11|+/(1+P17Zw) xw) }x2
CPFa«{w, (t#10)xt<«11|+/(T1-91Zw)xw}*2
CPFb«{w, (t#10)xt«11|(T1-P1+/pw)+.x~w}*x2

V'
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Algorithm Comparison

CPF<{w, (2-t<1)20(11-t<«11|+/(1+P1Zw)xw) } x2
CPFa<«{w, (t#10)xt<«11|+/(T1-¢1Zw) xw}*2
CPFb<{w, (t£10) xt«11|("1-d1r/pw)+.x=w}*2

JRunTime -c (CPFol)cpfs (CPFao1l)cpfs CPFbrcpfs
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Algorithm Comparison

CPF<{w, (2-t<1)20(11-t<«11|+/(1+P1Zw)xw) } x2
CPFa<«{w, (t#10)xt<«11|+/(T1-¢1Zw) xw}*2
CPFb<{w, (t£10) xt«11|("1-d1r/pw)+.x=w}*2

JRunTime -c (CPFol)cpfs (CPFao1l)cpfs CPFbrcpfs

(CPFs1)cpfs - 2.8E0 0% U00000DODOO0OO0OO
(CPFas1)cpfs > 1.9E0 -29% 00000000000

CPFbrcpfs > 5.2672 | -98% ) N
LY =
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Algorithm Optimisation

CPFb«{w, (tz10)xt«11|(T1-¢d1+/pw)+.x~w}*x2

V'
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Algorithm Optimisation

CPFb«{w, (t#iO@"l-dﬁl—/pwH S X~ }x2

g
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1 6 1 803399
6 02214076
2 997 9 2 4 5 8
6 6 2 6 07015
1 6 02 1 7 6 6 3 RSEESREE)
1 3703659909
1 4 1 4% 2 1 3 5 6
1 198 1 4% 0 24
1 059 4% 6 309
1 2020656 90
1 3 2 4% 7 1796
1 4 6 55 7 1 2 3
1 73206508 1
2 4 1 4 2 1 35 6
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=
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Algorithm Rl
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Algorithm Opt
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~
=
(90
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O
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1 2 92 07195 02 6 31

|

L

1 8 8 27 6 2 0 4 8 9 2 4 5 2 4
52 01 9013 21 4% 075 0 2

9 8 3 4 2 7 7 5 1 4 6 5 1 7 5 1

2 1 3 0 0 6 9 3 03 6 7 1 0 3

6 8 9 7516 95 2 09 9 2 85
5 3 96 85 3 9 6 4 9 06 3 1 6




Algorithm Optimisation

CPFb«{w, (t#iO@"l-dﬁl—/pwH S X~ }x2

g
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Algorithm Optimisation

CPFb«{w, (t210)xt«11|(T1-¢1+-/pw)+.x~w}*2

V'
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Algorithm Optimisation

CPFb«{w, (t210)xt«11|(T1-¢1+-/pw)+.x~w}*2
CPFb«{w, (t210)xt«11|(T1-¢1+-/pw)+.x~w}*2

V'
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Algorithm Optimisation

CPFb«{w, (t210)xt«11|(T1-¢1+-/pw)+.x~w}*2
CPFce{ws(t210)xt«11|(T1-¢1 Z w)+.x w}*x2

V'
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Algorithm Optimisation

CPFb«{w, (t210)xt«11|(T1-¢1+-/pw)+.x~w}*2
CPFce{ws;(t#10)xt«11|(T1-P1Zw)+.xw}*x2
cpfst«Qcpfs

V'
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Algorithm Comparison

CPFb«{w, (t210)xt«11|(T1-¢1+-/pw)+.x~w}*2
CPFce{ws;(t#10)xt«11|(T1-P1Zw)+.xw}*x2
cpfst«Qcpfs

JRunTime -c CPFbrcpfs CPFcrcpfst

ﬁ@§wé5
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Algorithm Comparison

CPFb«{w, (t210)xt«11|(T1-¢1+-/pw)+.x~w}*2
CPFce{ws;(t#10)xt«11|(T1-P1Zw)+.xw}*x2
cpfst«Qcpfs

JRunTime -c CPFbrcpfs CPFcrcpfst

CPFbrcpfs =~ 4.3E72 | 0% O000OO0OOOOOOOOOCOO
x CPFcrcpfst -~ 2.3E72 | -46% 0000DOOO
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Algorithm Comparison

CPFb«{w, (t210)xt«11|(T1-¢1+-/pw)+.x~w}*2
CPFce{ws;(t#10)xt«11|(T1-P1Zw)+.xw}*x2

crf——Rcpfs
5 s for
all of Brazil / CPFbrcpfs CPFcrcpfst

CPFb+cpfs 4.3e72 | 0% OO0000O0O0OOOOOOOOOO0

x CPFcrcpfst -~ 2.3E72 | -46% 00000DOO
Y
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Algorithm Compilation

CPFce{ws;(t#10)xt«11|(T1-P1Zw)+.xw}*x2

5 s for
all of Brazil

CPFcrcpfst »~ 2.3E72 | 0% 0O000000OOOODOOOOOCO

.
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Algorithm Compilation

CPFce{ws;(t#10)xt«11|(T1-P1Zw)+.xw}*x2

5 s for
all of Brazil

>,

DVALOC

CPFcrcpfst »~ 2.3E72 | 0% 0O000000OOOODOOOOOCO

.
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Algorithm Compilation

CPFce{ws;(t#10)xt«11|(T1-P1Zw)+.xw}*x2

&

Co-dfns

CPFcrcpfst »~ 2.3E72 | 0% 0O000000OOOODOOOOOCO

5 s for
all of Brazil

o

DVALOC

.
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Algorithm Compilation

CPFce{ws;(t#10)xt«11|(T1-P1Zw)+.xw}*x2

&

Co-dfns

CPFcrcpfst »~ 2.3E72 | 0% 0O000000OOOODOOOOOCO

5 s for
all of Brazil

o

DVALOC

CPFdrcpfst -~ 4.8E73 | -79% 00O P .
.

123 Computing Check Digits — Fast



Algorithm Compilation

CPFce{ws;(t#10)xt«11|(T1-P1Zw)+.xw}*x2

@

Co-dfns

CPFcrcpfst -~ 2.3E72 /4~ 0% 000000O000OOOOOOOOC

5 s for
all of Brazil

o

I s for

DVYALOC all of Brazil

CPFdrcpfst -~ 4.8E73 | -79% 00O P .
.
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Algorithm Comparison
CPF<{w, (2-t<1)o50(11-t«11|+/(1+d1Zw)xw) }*x2

CPFce{ws(t#10)xt«11|(T1-P1Zw)+.xw}*x2

V'
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Algorithm Comparison

CPF<{w, (2-t<1)o50(11-t«11|+/(1+d1Zw)xw) }*x2

all of Brazil
> 8 min
\’

<bs

\
CPFce{ws(t#10)xt«11|(T1-P1Zw)+.xw}*x2
a million CPFs per CPF
Original >25s > 2.5 s
} }
Optimised <25 ms <25ns
} }
Compiled <5 ms <b5ns
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| essons Learned
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Lessons Learned: Ask Yourself...
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Lessons Learned: Ask Yourself...

¢ Can you use mathematics instead of selection?

V'
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Lessons Learned: Ask Yourself...

Can you use mathematics instead of selection?
Can you simplify the formulas?

V'
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Lessons Learned: Ask Yourself...

Can you use mathematics instead of selection?
Can you simplify the formulas?
Can you process multiple inputs at once?
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Lessons Learned: Ask Yourself...

Can you use mathematics instead of selection?
Can you simplify the formulas?

Can you process multiple inputs at once?

If so, can you use inner products?
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Lessons Learned: Ask Yourself...

Can you use mathematics instead of selection?
Can you simplify the formulas?

Can you process multiple inputs at once?

If so, can you use inner products?

How is the data is stored?
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Lessons Learned: Ask Yourself...

Can you use mathematics instead of selection?
Can you simplify the formulas?

Can you process multiple inputs at once?

If so, can you use inner products?

How is the data is stored?

Can the steps be done on vectors?
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Lessons Learned: Ask Yourself...

Can you use mathematics instead of selection?
Can you simplify the formulas?

Can you process multiple inputs at once?

If so, can you use inner products?

How is the data is stored?

Can the steps be done on vectors?

Does it run faster if you transpose your data?
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Lessons Learned: Ask Yourself...

Can you use mathematics instead of selection?
Can you simplify the formulas?

Can you process multiple inputs at once?

If so, can you use inner products?

How is the data is stored?

Can the steps be done on vectors?

Does it run faster if you transpose your data?
Will compilation speed it up?
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Upcoming webinars

Jan
Feb
Feb
Feb
Mar
Mar
Mar

27
10
17
24
10
17
24

BAA
BAA
Dyalog
BAA
BAA
Dyalog
BAA

open session  britishaplassociation.org
APL logo see apl.wiki/APL logo

(topic TBA)  dyalog.tv
open session

open session

(topic TBA)

open session
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Thanks for Watching!

webinar@dyalog.com

IOVYA LOC

WEBINAR

dyalog.tv — @dyalogapl — #dyalog



