
M o e T.  W y n n
Q u e e n sl a n d  U ni v er sit y of T e c h n ol o g y,  A U S T R A LI A

Wil v a n d er  A al st
T e c h ni c al  U ni v er sit y of  A a c h e n,  G E R M A N Y

Eri c V er b e e k
Ei n d h o v e n  U ni v er sit y of T e c h n ol o g y, T H E  N E T H E R L A N D S

Br u n o  Di St ef a n o
N u pt e k S y st e m s Lt d.,  C A N A D A

S o ci et y
Bri ef s

T h e I E E E  X E S St a n d ar d f or  Pr o c e s s  Mi ni n g:
E x p eri e n c e s,  A d o pti o n, a n d  R e vi si o n

I ntr o d u cti o n

T
h e I E E E Sta n dar ds  Ass o ci ati o n

( S A) offi ciall y p u blis h e d t h e

X E S Sta n dar d as I E E E St d

1 8 4 9 - 2 0 1 6: I E E E Sta n dar d f or e Xt e nsi -

bl e  E v e nt Str ea m ( X E S) f or  A c hi e vi n g

I nt er o p er a bilit y i n  E v e nt L o gs a n d  E v e nt

Str ea ms o n 1 1  N o v e m b er 2 0 1 6.  T his

st a n dar d h as b e e n s p o ns or e d b y t h e I E E E

C o m p ut ati o nal I nt elli g e n c e S o ci et y

( CI S) Sta n dar ds  C o m mitt e e.  T hr o u g h

t h e  X E S Sta n dar d, e v e nt d at a c a n b e

tr a ns p ort e d fr o m t h e s yst e m  w h er e it  w as

g e n er at e d t o t h e s yst e m i n  w hi c h it c a n

b e st or e d a n d a n al yz e d,  wit h o ut l osi n g

s e ma nti cs.  N e xt t o pr o vi di n g a sta n dar d-

i z e d s y nt a x a n d s e ma nti cs, t h e  X E S Sta n-

dar d als o s u p p orts t h e i ntr o d u cti o n of

n e w e xt e nsi o ns t o d e fi n e a d diti o n al c o n -

c e pts i n a fl e xi bl e  ma n n er.  T h e sta n dar d

all o ws f or t h e e x c h a n g e of e v e nt d at a

b et w e e n diff er e nt pr o c ess  mi ni n g t o ols.

Si n c e t h e n, t h e I E E E  T as k F or c e o n

Pr o c ess  Mi ni n g h as b e e n dri vi n g v ari o us

i niti ati v es t o i n cr e as e t h e a d o pti o n of

t h e st a n d ar d f or m at f or e v e nt d at a i n

a c a d e mi a a n d pr a cti c e.  T h e  X E S st a n -

d ar d h as  m a d e a si g ni fi c a nt i m p a ct i n

a d v a n ci n g t h e fi el d of pr o c ess  mi ni n g

b y e n a bli n g t h e r el e as e of r e al -lif e e v e nt

l o gs i n a st a n d ar d f or m at.

R e c e ntl y, a r e visi o n of t his sta n dar d

t hat  w as a p pr o v e d b y t h e I E E E S A, as a

r es ult of  w hi c h t h e I E E E 1 8 4 9- 2 0 1 6

Sta n dar d  was s u p ers e d e d b y t h e I E E E

1 8 4 9- 2 0 2 3 Sta n d ar d.  T h e r e vis e d st a n -

d ar d (I E E E 1 8 4 9 - 2 0 2 3)  w hi c h  was p u b -

lis h e d o n 9 S e pt e m b er 2 0 2 3 i n c or p orat es

t h e l ear ni n gs fr o m t h e a p pli c ati o ns of t h e

sta n dar d i n t h e c o m m u nit y a n d i n c or p o -

r at es s e v er al n e w e xt e nsi o ns.

T his p a p er d es cri b es t h e e x p eri e n c es

of t h e  w or ki n g gr o u p i n (r e -) d e fi ni n g a

st a n d ar d e x c h a n g e f or m at f or e v e nt

d at a, hi g hli g hts its i m p a ct t o d at e, a n d

c alls f or  wi d er a d o pti o n of t h e  X E S

st a n d ar d i n t h e c o m m u nit y.

W h at i s  X E S ?

T h e e Xt e nsi bl e  E v e nt Str ea m ( X E S)

Sta n dar d p er mits d at a t o b e tra nsf err e d

fr o m t h e l o c ati o n  w h er e it  w as g e n er at e d

t o t h e l o c ati o n  w h er e it c a n b e st or e d a n d

a nal yz e d, t hat is, fr o m t h e s yst e m t hat

g e n er at e d t h e data t o t h e d at a s ci e ntist

t hat a n al yz es t h e data.  T h e  X E S Sta n dar d

e nf or c es t hat t his tra nsf er a n d st ora g e is

d o n e i n a sta n dar di z e d  w a y, t hat is, i n a

w a y t hat is cl ear a n d  w ell- u n d erst o o d.

F or t his r eas o n, t h e  X E S Sta n dar d fi x es

t h e s y nta x of t h e d at a ( h o w t o st or e t h e

d at a?), t h e s e ma nti cs of t h e d at a ( w h at

d o es t h e st or e d d at a a ct uall y  m ea n?), a n d

w a ys t o e xt e n d t h e l att er.

Fi g ur e 1 s h o ws t h e  X M L s eri ali z a -

ti o n f or t h e  X E S St a n d ar d as a st at e

m a c hi n e fl o w di a gr a m.  T h e  m ai n p art

of t h e di a gr a m is t h e p art c o nt ai ni n g t h e

l o g, tr a c es, e v e nts, a n d attri b ut es.  As t h e

di a gr a m s h o ws, all t h es e el e m e nts  m a y

h a v e a n y n u m b er of attri b ut es, a n d a n

attri b ut e c a n b e of s e v e n diff er e nt t y p es

(si x si m pl e t y p es a n d o n e list t y p e).

A cl assifi er assi g ns a n i d e ntit y t o e a c h

e v e nt,  w hi c h  m a k es it c o m p ar a bl e t o

ot h ers ( vi a t h eir assi g n e d i d e ntit y).

E x a m pl es of s u c h i d e ntiti es i n cl u d e t h e

d es cri pti v e n a m e of t h e e v e nt, t h e

d es cri pti v e n a m e of t h e c as e t h e e v e nt

r el at es t o, a n d t h e d es cri pti v e n a m e of

t h e c a us e of t h e e v e nt.

A n e xte nsi o n d e fi n es f or e v er y t y p e of

el e m e nt a ( p ossi bl y e m pt y) s et of attri b -

ut es.  T h e e xt e nsi o n pr o vi d es p oi nts of

r ef er e n c e f or i nt er pr eti n g t h es e attri b -

ut es, a n d, t h us, f or t h eir c o nt ai ni n g

el e m e nts.  E xt e nsi o ns t h er ef or e ar e pri -

m aril y a v e hi cl e f or att a c hi n g s e m a nti cs

t o a s et of d efi n e d attri b ut es p er el e m e nt.

E xt e nsi o ns h a v e  m a n y p ossi bl e us es.
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O n e i m p ort a nt us e is t o i ntr o d u c e a s et

of c o m m o nl y u n d erst o o d attri b ut es

w hi c h ar e vit al f or a s p e ci fi c p ers p e cti v e

or di m e nsi o n of e v e nt l o g a n al ysis ( a n d

w hi c h  m a y e v e n n ot h a v e b e e n f or es e e n

at t h e ti m e of d e v el o pi n g t his St a n d ar d).

As a n e x a m pl e, t h e C o nce pt e xt e nsi o n

st or es a g e n er all y u n d erst o o d n a m e f or

a n y el e m e nt. F or l o gs, t h e n a m e attri -

b ut e  m a y st or e t h e n a m e of t h e pr o c ess

h a vi n g b e e n e x e c ut e d. F or tr a c es, t h e

n a m e attri b ut e us u all y st or es t h e c as e I D.

F or e v e nts, t h e n a m e attri b ut e r e pr es e nts

t h e n a m e of t h e e v e nt, e. g., t h e n a m e of

t h e e x e c ut e d a cti vit y r e pr es e nt e d b y t h e

e v e nt.  Ot h er us es of e xt e nsi o ns i n cl u d e

t h e d efi niti o n of g e n er all y - u n d erst o o d

attri b ut es f or a s p e ci fi c a p pli c ati o n

d o m ai n (f or e x a m pl e,  m e di c al attri b ut es

f or h os pit al pr o c ess es), or f or s u p p orti n g

s p e ci al f e at ur es or r e q uir e m e nts of a s p e -

ci fi c a p pli c ati o n.

X E S r e c o g ni z es a n d tr e ats all e xt e n -

si o ns as e q u al, i n d e p e n d e nt fr o m t h eir

s o ur c e.  T his all o ws us ers of t h e f or mat t o

e xt e n d it, i n or d er t o fi t a n y p ur p os e or

d o m ai n s etti n g.  H o w e v er, t h er e ar e

r e c urri n g r e q uir e m e nts f or i nf or mati o n

st or e d i n e v e nt l o gs,  w hi c h d e m a n d a

fi x e d a n d u ni v ersall y u n d erst o o d s e ma n -

ti cs. F or t his p ur p os e, a n u m b er of e xt e n -

si o ns h a v e b e e n sta n dar di ze d. W h e n

cr eati n g l o gs f or a s p e ci fi c d o mai n, or

als o  w h e n d esi g ni n g l o g -a n al yzi n g t e c h -

ni q u es, o n e s h o ul d c o nsi d er usi n g t h es e

sta n dar di z e d e xt e nsi o ns1 , si n c e t h e y all o w

f or a  wi d er l e v el of u n d erst a n di n g of t h e

c o nt e nts of e v e nt l o gs.

I m p a ct  o n t h e Fi el d

T h e fi rst pr o c ess  mi ni n g al g orit h ms

w er e d e v el o p e d i n t h e l at e 1 9 9 0 -

ti es [ 1], [ 2].  T his  w as a r es p o ns e t o t h e

li mit e d a d o pti o n of  w or kfl o w  m a n a g e -

m e nt t e c h n ol o g y.  Or g a ni z ati o ns  w er e

str u g gli n g t o  m o d el t h eir pr o c ess es i n

s u c h a  w a y t h at a  w or kfl o w  m a n a g e -

m e nt s yst e m c o ul d b e c o n fi g ur e d b as e d

o n s u c h  m o d els a n d s u p p ort t h e c orr e -

s p o n di n g pr o c ess es.  T his is t h e r e as o n

t h at i n t h e b e gi n ni n g, pr o c ess  mi ni n g

w as als o r ef err e d t o as “ w or k fl o w  mi n -

i n g” .  T his t ur n e d o ut t o b e s o m e w h at

n ai v e.  R e al - w orl d pr o c ess es oft e n

e x hi bit a l ot of v ari a bilit y, a n d t his is

pr e cis el y t h e r e as o n  w h y pr o c ess  mi ni n g

is s o v al u a bl e. I nst e a d of a ut o m ati n g

o bs er v e d pr o c ess es, t h e pri m ar y us e c as e

is t o i m pr o v e pr o c ess es b y pr o vi di n g

tr a ns p ar e n c y a n d u n c o v eri n g u n k n o w n

p erf or m a n c e a n d c o m pli a n c e pr o bl e ms.

T h e fi rst pr o c ess  mi ni n g al g orit h ms

f o c us e d o n t h e t as k of pr ocess disc o ver y ,

i. e., cr e ati n g a pr o c ess  m o d el b as e d o n

e v e nt d at a. It is r el ati v el y e as y t o dis -

c o v er a pr o c ess  m o d el  wit h o ut c o n c ur -

r e n c y, e. g., a  Dir e ctl y - F oll o ws  Gr a p h

( D F G), b ut it is c h all e n gi n g t o dis c o v er

a  m o d el t h at i n c or p or at es c o n c urr e n c y

( e. g., a P etri n et of  B P M N  m o d el) [ 1],

[ 2].  Aft er t h e fi rst  w a v e of pr o c ess dis -

c o v er y al g orit h ms, t h e s c o p e  w as

e x p a n d e d t o i n cl u d e c o nf or m a nce c hec k-

i ng, perf or m a nce a n al ysis , c o m p ar ati ve pr o-

cess  mi ni ng, pre dicti ve pr ocess  mi ni ng , a n d

acti o n- orie nte d pr ocess  mi ni ng .  C o nf or -

m a n c e c h e c ki n g r el at es e v e nts i n t h e

e v e nt l o g t o a cti viti es i n t h e pr o c ess

m o d el a n d c o m p ar es b ot h.  T h e g o al is

FI G U R E 1 St at e  m a c hi n e fl o w di a gr a m f or t h e X E S X M L s eri ali z ati o n.
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t o fi n d c o m m o n aliti es a n d dis cr e p a n ci es

b et w e e n t h e  m o d el e d b e h a vi or a n d t h e

o bs er v e d b e h a vi or.  T h e pr ocess- mi ni ng

m a nifest o ,  writt e n i n 2 0 1 1 [ 9], alr e a d y

pr o vi d e d a pr ett y c o m pr e h e nsi v e o v er -

vi e w of t h e pr o c ess - mi ni n g dis ci pli n e.

T h e  m a nif est o  w as  writt e n s h ortl y aft er

t h e fi rst v ersi o n of  X E S  w as cr e at e d. I n

2 0 1 0, t h e I E E E  T as k F or c e o n Pr o c ess

Mi ni n g r el e as e d t h e fi rst i nf or m al v er -

si o n of  X E S ( w w w. x es -st a n d ar d. or g).

H o w e v er, it  w o ul d t a k e a n ot h er si x

y e ars t o b e c o m e a n of fi ci al I E E E

st a n d ar d [ 6].

T h e pr o c ess- mi ni n g  ma nif est o a n d

t h e  X E S sta n dar d h el p e d t o u nif y t er ms

a n d pr o vi d e a c o m m o n u n d erst a n di n g of

pr o c ess  mi ni n g.  B ef or e 2 0 1 0, pr o c ess

mi ni n g  w as  mai nl y a r es ear c h t o pi c  wit h

v er y littl e i n d ustr y a d o pti o n. I n 2 0 0 7,

F ut ur a Pr o c ess I nt elli g e n c e  w as t h e fi rst

d e di c at e d pr o c ess- mi ni n g pr o vi d er.

Lat er,  ma n y  m or e pr o c ess  mi ni n g c o m-

pa ni es f oll o w e d. F or e xa m pl e,  C el o nis

st art e d i n 2 0 1 1.  N o w, t h er e ar e o v er 4 0

c o m pa ni es pr o vi di n g pr o c ess  mi ni n g s oft -

war e (s e e pr o c ess mi ni n g. or g).  R e c e ntl y,

Gart n er r el eas e d a “ Ma gi c  Q ua dra nt ” f or

pr o c ess  mi ni n g t o ols [ 7], ill ustr ati n g t hat

pr o c ess  mi ni n g is n o w c o nsi d er e d t o b e a

s e parat e s oft war e cat e g or y.

M a n y pr o c ess  mi ni n g t o ols s u p p ort

X E S ( e. g.,  A pr o m or e,  C el o nis,  Dis c o,

M e hr w er k,  Mi nit,  m yI n v e ni o, P M 4 P y,

Pr o M,  Q P R, a n d Si g n a vi o).  H o w e v er,

t h e  m ost si g nifi c a nt c o ntri b uti o n of

X E S  w as n ot t h e  X M L e x c h a n g e f or -

m at; it  w as t h e  X E S  m et a - m o d el s h o w n

i n Fi g ur e 2 st a n d ar di zi n g t h e c or e c o n -

c e pts. It is f air t o s a y t h at  m ost pr o c ess

mi ni n g t o ols a gr e e o n t h e c or e c o n c e pts

as d e fi n e d i n t h e  X E S st a n d ar d.

Pr o c ess  mi ni n g h as b e e n a d o pt e d i n

m a n y i n d ustri es.  E x a m pl es i n cl u d e [ 2]:

c o ns ulti n g ( D el oitt e,  Er nst  &  Y o u n g,

K P M G, a n d P w C), fi n a n c e a n d i ns ur -

a n c e ( R a b o b a n k,  W ells F ar g o,  H y p o -

v er ei ns b a n k,  C ai x a  G e n er al,  A D A C,

A P G, S u n c or p,  V T B, et c.), l o gisti cs a n d

tr a ns p ort ( U b er,  D e uts c h e  B a h n, L uf -

t h a ns a,  Air b us, S c h u k at,  V a n d erl a n d e,

et c.), pr o d u cti o n ( A B B, Si e m e ns,

B M W, Fi at,  B os c h,  A k z o N o b el,  B a y er,

N est e, et c.), h e alt h c ar e, bi o m e di ci n e,

a n d p h ar m a c y ( U ni kli ni k  R W T H

A a c h e n,  C h arit e  U ni v ersit y  H os pit al,

G E  H e alt h c ar e, P hili ps,  M e dtr o ni c,

P fi z er,  B a y er,  Astr a Z e n e c a, et c.), t el e -

c o m ( D e uts c h e  T el e k o m,  V o d af o n e,

A 1  T el e k o m  A ustri a,  T el e k o m It ali a,

et c.), f o o d a n d r et ail ( E d e k a,  M e di a -

M ar kt,  Gl o b us,  Z al a n d o,  A B I n B e v,

et c.), e n er g y ( U ni p er,  C h e vr o n, S h ell,

B P,  E. O N, et c.), a n d I T s er vi c es ( D ell,

X er o x, I B M,  N o ki a, S er vi c e N o w,

et c.).  Es p e ci all y i n  E ur o p e, pr o c ess

mi ni n g h as b e e n  wi d el y a d o pt e d.  H er e,

it h as b e c o m e f airl y st a n d ar d t o a p pl y

pr o c ess  mi ni n g t o st a n d ar d pr o c ess es

s u c h as P ur c h as e -t o - P a y ( P 2 P) a n d

Or d er -t o - C as h ( O 2 C).  H o w e v er, pr o -

c ess  mi ni n g is a g e n eri c t e c h n ol o g y a n d

is e x p e ct e d t o e x p a n d v erti c all y ( diff er -

e nt pr o c ess es) a n d h ori z o nt all y ( ot h er

or g a ni z ati o ns a n d g e o gr a p hi c r e gi o ns).

U s a g e i n S ci e nti fi c Lit er at ur e

S e ar c hi n g f or “ pr o c ess  mi ni n g ” a n d

“ X E S ” as  m a n d at or y t er ms usi n g  Els e v -

i er’s S c o p us,  w e f o u n d 6 2 1 p u bli c ati o ns

(i n cl u di n g 3 8 0 c o nf er e n c e p a p ers, 2 0 3

j o ur n al p a p ers, a n d 2 2 b o o k c h a pt ers) i n

t h e p eri o d fr o m 2 0 1 0 u ntil 2 0 2 3 (s e ar c h

c o n d u ct e d o n 1 8 - 9 - 2 0 2 3).  T h e n u m b er

of cit ati o ns h as b e e n st e a dil y gr o wi n g t o

ar o u n d 7 5 p er y e ar.

M a n y pr o c ess  mi ni n g p a p ers us e t h e

s o - c all e d B PI  C h alle nges ( B PI C) l o gs

a n d t h e Pr ocess  Disc o ver y  C o ntest ( P D C)

l o gs,  w hi c h ar e all pr o vi d e d i n  X E S f or -

m at. F or e x a m pl e, t h e  B PI  C h all e n g e

2 0 1 7 [ 5] h as b e e n d o w nl o a d e d 6 5 0 0

ti m es, vi e w e d 1 4. 8 4 3 ti m es, a n d cit e d

7 3 ti m es (st atisti cs fr o m d at a. 4t u. nl o n

1 8 - 9 - 2 0 2 3).  T h e  B PI  C h all e n g e

2 0 1 2 [ 4] h as b e e n d o w nl o a d e d 5 0 6 3

ti m es, vi e w e d 1 4. 2 9 6 ti m es, a n d cit e d

1 5 1 ti m es (st atisti cs fr o m d at a. 4t u. nl o n

1 8 - 9 - 2 0 2 3).  T w o ot h er  wi d el y us e d

X E S d at as ets ar e: t h e S e psis l o g [ 8],

d o w nl o a d e d 4 2 1 7 ti m es, a n d cit e d

6 1 ti m es) a n d t h e  R o a d tr af fi c l o g [ 3]

d o w nl o a d e d 3 9 6 1 ti m es, a n d cit e d

9 5 ti m es).

Usi n g  X E S all o ws f or a n u n a m bi g u -

o us i nt er pr et ati o n of t h e e v e nt d at a.

T his  m a k es it e as y t o c o m p ar e a n al ysis

r es ults.  T his is vit al f or t h e d e v el o p m e nt

of t h e pr o c ess - mi ni n g dis ci pli n e.  T h es e

d o w nl o a d a n d cit ati o n st atisti cs s h o w

t h at t h e i m p a ct of  X E S h as b e e n

si g nifi c a nt.

St a n d ar di z ati o n  Pr o c e s s a n d  N e xt

St e p s

T h e f or m al r e visi o n pr o c ess of t h e  X E S

st a n d ar d st art e d i n e arl y 2 0 2 2  wit h t h e

s u b missi o n of t h e Pr oj e ct  A p pr o v al

R e q u est ( P A R) t o t h e I E E E S A,  w hi c h

a c c e pt e d t h e P A R o n 2 4  M ar c h 2 0 2 2.

A n e x pr essi o n of i nt er est t o j oi n t h e

FI G U R E 2 X E S  m et a- m o d el.
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w or ki n g gr o u p  w as t h e n s e nt o ut t o t h e

c o m m u nit y.  T h e ki c k - off  m e eti n g of

t h e  w or ki n g gr o u p  w as h el d o n 8 J u n e

2 0 2 2.

T h e P 1 8 4 9 - 2 0 2 3  w or ki n g gr o u p is

m a d e u p of 1 4  m e m b ers  wit h  M o e

W y n n as c h air,  Wil v a n d er  A alst as

vi c e - c h air a n d  Eri c  V er e e k as t h e s e cr e -

t ar y.  T h e ot h er  w or ki n g gr o u p  m e m -

b ers ar e:  Arif S el c u k  O gr e n ci,  Cl a u di o

Di  Ci c ci o,  Est ef a ni a S err al  As e nsi o,

J uli a n L e b h er z,  M ar c us  Br e ns c h ei dt,

N a n c y L a n dr e vill e,  R aj es h  M urt h y,

S er gi o  C orr ei a,  A n dr e e a  U n g ur e a n u,

P et er  Bl a n k, a n d P hili p p  H err m a n n.

S e v er al  m e eti n gs  w er e h el d i n 2 0 2 2

t o r e vis e t h e st a n d ar d.  T h e fi rst e xt er n al

v ersi o n f or t h e  X E S St a n d ar d  w as s e nt

t o t h e I E E E S A f or  M a n d at or y  E dit ori al

C o or di n ati o n o n 2 6  O ct 2 0 2 2 a n d

c h a n g es  w er e  m a d e b as e d o n t h e c o m -

m e nts r e c ei v e d.  T h e b all oti n g of t h e

st a n d ar d st art e d i n J a n 2 0 2 3 a n d  w as

c o m pl et e d o n 2 1  M ar c h 2 0 2 3  wit h

1 0 0 % a p pr o v al fr o m 1 3 b all oti n g  m e m -

b ers a n d n o c o m m e nts.  T h e  X E S St a n -

d ar d  w as s u b mitt e d o n 2 2  M ar c h 2 0 2 3

t o t h e I E E E S A  R e visi o n  C o m mitt e e

( R e v C o m).  D uri n g its  m e eti n g o n

1 5  M a y 2 0 2 3,  R e v C o m r e c o m m e n d e d

t his v ersi o n of t h e  X E S St a n d ar d b e

a p pr o v e d.  D uri n g its  m e eti n g o n 4 J u n e

2 0 2 3, I E E E S A a c c e pt e d t his r e c o m -

m e n d ati o n a n d a p pr o v e d t h e r e vis e d

X E S St a n d ar d.  Aft er a n ot h er e dit ori al

pr o c ess, t h e fi n al v ersi o n of t h e  X E S

St a n d ar d  w as p u blis h e d b y I E E E S A o n

8 S e p 2 0 2 3 [ 1 2].

T h e p u blis h e d st a n d ar d c a n b e

f o u n d i n t h e I E E E  Di git al Li br ar y

(t hr o u g h t h e  U R L htt ps: / /st a n d ar ds.

i e e e. or g /i e e e / 1 8 4 9 / 1 0 9 0 7 /), a n d c a n

b e r ef err e d t o usi n g t h e  D OI 1 0. 1 1 0 9 /

I E E E S T D. 2 0 2 3. 1 0 2 6 7 8 5 8.

As a n e xt st e p,  w e  w o ul d li k e t o p ut

a c all t o t h e pr o c ess  mi ni n g t o ol v e n d ors

t o c ertif y t h eir t o ols’ c o m pli a n c e  wit h

t h e r e vis e d  X E S st a n d ar d.  C ertifi c ati o n

c a n pr o vi d e s e v er al b e n e fi ts. First, t h er e

is a g u ar a nt e e of a c c ur a c y f or i m p ort

a n d e x p ort f or m ats b et w e e n c erti fi e d

t o ols. S e c o n d, t h e c ertifi c ati o n c a n a ct

as a n eff e cti v e  m ar k eti n g t o ol f or t est -

i n g, c ali br ati o n a n d  m e as ur e m e nt, a n d a

p ass p ort t o s u b mit t e n d ers t o c o ntr a ct ors

t h at r e q uir e v erifi e d e v e nt - d at a cr e ati o n

t o ols. Fi n all y, t h e c ertifi c ati o n pr o c ess

c a n pr o vi d e a p erf or m a n c e b e n c h m ar k

of a t o ol a g ai nst ot h er pr o c ess  mi ni n g

t o ols i n t h e  m ar k et as it pr o vi d es a n

i n d e p e n d e nt t e c h ni c al e v al u ati o n as a

m e as ur e of t h eir tr e at m e nt of t h e st a n -

d ar di z e d e v e nt d at a f or m at.

C o n cl u si o n

I n 2 0 1 6, t h e  X E S st a n d ar d  w as

a p pr o v e d b y t h e I E E E S A as t h e I E E E

1 8 4 9 - 2 0 1 6 - I E E E St a n d ar d f or e Xt e n -

si bl e  E v e nt Str e a m ( X E S) f or  A c hi e vi n g

I nt er o p er a bilit y i n  E v e nt L o gs a n d

E v e nt Str e a ms [ 1 1]. Si n c e t h e n, t h e

I E E E  T as k F or c e o n Pr o c ess  Mi ni n g h as

b e e n u n d ert a ki n g a r a n g e of a cti viti es,

i n cl u di n g t h e r e visi o n of t h e st a n d ar d,

p u blis hi n g d at a s ets usi n g t h e  X E S f or -

m at, pr o m oti n g t h e us e of t h e st a n d ar d

f or m at i n a c a d e mi a a n d i n d ustr y, cr e at -

i n g a c ertifi c ati o n  m e c h a nis m f or t o ols

t h at h a v e a d o pt e d it.  A r e vis e d st a n d ar d

(I E E E 1 8 4 9 - 2 0 2 3)  w as p u blis h e d o n 9

S e pt e m b er 2 0 2 3,  w hi c h n o w s u p ers e d es

t h e e arli er 2 0 1 6 st a n d ar d.

T h e st e eri n g c o m mitt e e of t h e I E E E

T as k F or c e o n Pr o c ess  Mi ni n g als o

c o n d u ct e d a n o nli n e s ur v e y  wit h 2 8 9

p arti ci p a nts s p a n ni n g t h e r ol es of pr a cti -

ti o n ers, r es e ar c h ers, s oft w ar e v e n d ors,

a n d e n d - us ers t o c oll at e t h e e x p eri e n c es

of t h e i nt er n ati o n al pr o c ess  mi ni n g

c o m m u nit y f or c oll ati n g a n d e xtr a cti n g

e v e nt d at a i n p ut f or pr o c ess  mi ni n g [ 1 0].

T his s ur v e y u n e art h e d s e v er al c h all e n g es

r el at e d t o t h e e xtr a cti o n of e v e nt d at a

i n p ut f or pr o c ess  mi ni n g.  O n e s u c h

c h all e n g e dis c uss e d  w as t h e n e e d f or a

ri c h er n oti o n of e v e nt d at a.  A n o bj e ct -

c e ntri c e v e nt d at a all o ws f or t h e a n al ysis

of d at a i n sit u ati o ns  w h er e t h er e ar e

p ot e nti al  m ulti pl e c as e i d e nti fi ers.

Alt h o u g h t h e  X E S st a n d ar d s u p p orts

t h e i ntr o d u cti o n of e xt e nsi o ns, it  m a y

c o m e at t h e c ost of c o m pl e xit y.  T h us,

t h e  T as k F or c e h as u n d ert a k e n  w or k t o

r e visit t h e c or e c o n c e pts i n a n e v e nt l o g

a n d pr o p os e d a dr aft c o n c e pt u al d at a

m o d el f or a n o bj e ct - c e ntri c e v e nt l o g

t h at c a n s u p p ort c o m pl e x d at a str u ct ur es

(i n cl u di n g  m a n y -t o - m a n y r el ati o ns hi ps

b et w e e n  m ulti pl e o bj e cts, c as es a n d

e v e nts).  T h e st a n d ar di z e d  Artif a ct Lif e -

c y cl e e xt e nsi o n of t h e  X E S st a n d ar d c a n

als o a ct as a st e p pi n g st o n e f or s u c h

d e v el o p m e nts.

A c k n o wl e d g m e nt

T his  w or k  w as s u p p ort e d i n p art b y t h e

I E E E  C o m p ut ati o n al I nt elli g e n c e S o ci et y

( CI S) St a n d ar ds  C o m mitt e e a n d I E E E st aff

m e m b ers – i n p arti c ul ar,  V a n ess a L alitt e,

a n d J uli e  Al essi d uri n g t h e f or m al st a n d ar d

r e visi o n pr o c ess, a n d i n p art b y t h e St e er -

i n g  C o m mitt e e of t h e I E E E  T as k F or c e

o n Pr o c ess  Mi ni n g.
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