function length_loop(value,i,Mi)

(value = input value, i = number ofdigits, Mi= mapping on i digits.) do value = Mi(value) while (value < 10^(i-1)) return value end function key_mult(value)

digits = # ofdigits in value do value = (value (· ) 68150631) mod 10^digits while (value < 10^(digits-1)) return value end function map_top(day, year, top, digits) year = year mod 16 d2,d1,d0 = digits oftop f0 = 1 f1 = (year+1) mod 10 f2 = ((year+1)*(year+2)/2) mod 10 f3 = ((year+1)*(year+2)*(year+3)/6) mod 10 if digits = 1 then

n0 = (d0*f0 + day*f1) mod 10 n1 = 0 n2 = 0 else if digits = 2 then

n0 = (d0*f0 + d1*f1 + day*f2) mod 10 n1 = (d1*f0 + day*f1) mod 10 n2 = 0 else if digits = 3 then

n0 = (d0*f0 + d1*f1 + d2*f2 + day*f3) mod 10 n1 = (d1*f0 + d2*f1 + day*f2) mod 10 n2 = (d2*f0 + day*f1) mod 10 end if return n2*100 + n1*10 + n0 end function offset(day, year, top)

digits = # ofdigits in top off = sumofthe digits in top do for i = 0 to (year mod 16) do

off = off + (map_top(day, i, top, digits) mod 10) end for top = map_top(day, year, top, digits) while (top < 10^(digits-1)) off = off mod 32 return top, off end Figure 2. Three pseudocode procedures for the decoding process. The first procedure illustrates length-looping applied to a mapping M. The second procedure uses no-carry multiplication and length-looping to perform Step 1 of the decoding. The third procedure is the mapping function for the top digits. The last procedure computes the mapped top digits and the offset, for Step 4 of the decoding.