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QCDNUM	  Toolbox	  upgrade	  

● For	  QCD+QED	  we	  need	  to	  evolve	  12	  pdfs	  

with	  4	  of	  them	  coupled	  

●  Idea:	  write	  an	  evolu/on	  toolbox	  where	  the	  
user	  can	  feed-‐in	  the	  spliTng	  func/ons,	  

perturba/ve	  expansion	  coefficients,	  and	  do	  

n-‐fold	  coupled	  evolu/ons	  
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QCDNUM	  tools	  
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Memory	  management	  	  (extended	  func/onality)	  	  

Coupled	  evolu/on	  tool	  	  (new)	  	  



Memory	  management	  

● Par//on	  a	  local	  store	  w(nwords)!
● Create	  tables	  of	  weights,	  pdfs	  (new)	  and	  α	  (new)	  

● Can	  organise	  tables	  into	  sets	  (new)	  
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call MAKETAB

8
<

:

w(x), w(x, nf ), w(x, µ2), w(x, µ2
, nf )

f(x, µ2)
↵(µ2)
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pdf	  α	   Pij	   pdf	   Pij	   pdf	   Pij	   pdf	   pdf	  
unpolarised	   polarised	   fragmenta/on	   external	  

QCDNUM	  internal	  memory	  layout	  

α	   Pij	   Cij	   pdf	  pdf	   pdf	  pdf	  
evolu/on	   structurefcn	   H	   D	   C	   Ca	  

Another	  possible	  memory	  layout	  



New	  evolu/on	  tool	  
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Table 6: Calls in the qcdnum evolution toolbox.

Subroutine or function Description
EVFILLA ( w, id, subr ) Fill coe�cient table
EVGETAA ( w, id, iq, *nf, *ithresh ) Get coe�cient
EVDGLAP ( w, subr, idw, ida, idf, n, iq0, *eps ) Coupled evolution
EVPDFIJ ( w, id, ix, iq, ichk ) Pdf at a grid point
EVPLIST ( w, id, x, qmu2, *pdf, m, ichk ) Pdf interpolation
EVPDFXQ ( w, id, x, nx, q, nq, *table, ichk ) Pdf interpolation
EVFCOPY ( w, id, def, nf, iset ) Copy to internal memory
Output arguments are prefixed with an asterisk (*).

The routines (Table 6) operate on a local store w that should contain the n⇥ n weight
tables, tables of expansion coe�cients, and also the n pdf tables. After partitioning
the store (Section 6.1) and computing the weight tables (Section 6.2), lookup tables of
perturbative expansion coe�cients must be filled with the routine evfilla below.

Such a lookup table (type-6) should contain one of the coe�cients a

i

versus µ

2 of the
perturbative expansion

P

ij

= a0 P
(0)
ij

+ a1 P
(1)
ij

+ a2 P
(2)
ij

+ · · ·

These coe�cients might be powers ↵n, ↵n

s or products ↵n

↵

m

s , whatever.

call EVFILLA ( w, id, func )

Fill a type-6 lookup table with a perturbative expansion coe�cient.

w Local store with type-6 tables.

id Type-6 table identifier, in the global format (6.1).

func User supplied function (see below), declared external in the calling routine.

The function func is called by evfilla in a loop over the µ2 grid points iq, and should
be coded as follows.

double precision function func(iq,nf,ithresh)
implicit double precision (a-h,o-z)
func = value_of_expansion_coefficient_at_iq
return
end

Passed to subr are iq, the number of flavours nf, and a threshold indicator ithresh that
is set to 0 if iq is not at a threshold, and to +1 (-1) if iq is at a threshold with the larger
(smaller) number of flavours. Thus, at the charm threshold iqc the function is called
twice, once with nf = 3 and ithresh = -1, and once with nf = 4 and ithresh = +1.

57

Expansion	  coefficients	   Coupled	  evolu/on	  

Copy	  to	  internal	  memory	  PDF	  interpola/on	  



Joblist	  

ü Coupled	  evolu/on	  rou/ne	  (FFNS,	  forward	  only)	  
ü New	  memory	  layout	  
● Upgrade	  internal	  memory	  (in	  progress)	  
● User	  interface	  (evdglap)	  
● First	  beta	  release	  17-‐01-‐0b	  
● Backward	  evolu/on,	  VFNS	  
ü Updated	  write-‐up	  	  
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Outlook	  

No	  showstoppers	  up	  to	  now	  
	  

	  Tedious	  development	  because	  I	  want	  to	  keep	  
all	  exis/ng	  user	  interfaces	  backward	  compa/ble	  

	  	  
Slow	  progress	  in	  baby-‐steps	  to	  not	  break	  the	  

code	  and	  loose	  control	  
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