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GENERATIVITY

Of DIGITAL
PLATFORM
ECOSYSTEM




1. How does a
digital platform
ecosystem
evolve?




2. What are the
possible roles
that the
platform owner
can play in the
evolutionary
process?
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() WORDPRESS.ORG  English (UK)

Home News GetStarted Translations MeetUps Events Slack Team Board About Us: Our Mission Get WordPress

Plugins

Extend your WordPress experience with 54,796 plugins.

Search plugins Q
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The combinatorial pattern of eX|st|ng dlgltal resources (APIs)
used in complementary products produces the incredible
generativity a digital platform ecosystem.




The WordPress Network

API API
(external)

(EIREL)]

A hypothetical website with one
plug-in that requires

three Application Programming
Interfaces (APIs), 2 external and 1
internal

Plug-in

API
(internal

)



The WordPress Network
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(external)

Plug-in AP|

(internal)
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(internal)

A hypothetical website with three plug-ins with 1to 3
Application Programming Interfaces (APIs).
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Number of Plug-ins
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The Growth of
WordPress

Year # of plug-ins Internal APIs External APIs Total APIs
2004 86 40 4 44
2005 139 42 5 47
2006 150 42 5 47
2007 298 45 7 52
2008 1052 59 38 97
2009 2562 67 70 137
2010 4770 85 116 201
2011 7483 92 163 255
2012 10615 94 208 302
2013 14409 97 253 350
2014 23218 99 344 443




Characterizing
WordPress
Ecosystem’s
Design Space




“soaxai

D@ o~ HOCU L AKX O D~ COMER X ew <D ICOAHNN 1> 8

0GB TOIIH O 08 DL S 0 O WCT AP OD O A Gt S 8 O T o 5
s ARBE—i @ 8OOt Or O DD VO (1 O T 1.3 W 80 x
BB X CAFBAOTNN A0 OWCCA @S [OF BTGV ~ 1TOm D6 L + WO B o>
20 Ge 0 103U BXAXD SO0 Ga—RCY | N OW A 20 000D +Z D00 INBCO NE=0n AN N = N ORNRNIBX AR [ BBIL QL3
- OWN ORI RO B BE BONBNG TAD = V0e MO m® VOBA0=O0+ Wile » BONBABO ~0DS B = XD s (i) ¥ 0 Tmie s O 055 +
- Y O MO O- WBAk MODIRWIOUNT Y- ORTEOCH 00AHE =000 HCADB: 2 W34 Ch~e- XOKID 1O 3
© X BN LW WD
NO- N0 8l AR 2O - CORO+ B> O ON QL0 X Drmim 1 € e €I (I Mm Weme BD wC) ~ A rC) [TV 2 eGSO W
Y 3 #im 195 B ESTO L W DUWB U W@ A SCATVE T BHNE GO He T
O -0 = £ 90 LIOMD SHMIIC KB OCEDOW = U@ x4 WA 5o 0 GO RO 00 WA B+ T (1€ 500G X EED 4T H + 80 oim 0—O
> ) 0 e O 1D 8 P 2 A W IS G B b, BO M, v 3300
2 By, X 3B 10 S EQ AR
g = VIR Q0L S L KO ZRND Q0T O f <
£+ BN D RTE OB IHO L SADEN D Z OO 1 L B
°-0C< AR 19Tk SOOTESW SO A0DW WA | TaE I Ar OB ~CBAUBRW—s ¥ - —u
P T G O BN N P M T N DD 00 @ 8 St Soma0 1 000000 TWED K< | 50

T e 1= Tt S WD = O - RO
WO 0—0BOOGY - B INYE~- 3 o Ns: —

[om - 0r 00w - W s o willc ama o LS 3 o e
Caw e
£ 0 DO AD 20 Evd D> N & 5 - 200)
ONO (NOAEY TR INSIOG S C= = O D Al & ¥ DO
D0 £ O BT e D 5 (0 g P (910 Nt ! R

100 40000050001 -~ ExO0 Mk CBUD 3= XIS « P S P
BOOS M OWE = A D OG- CO0W Ol B A0 SNUT = FOA O
= | RaSoe it WkEd e S—L A0 BOCO—0 ¥ - LR es e

w0 ™o - Qo
g<tnTe  Noe e

e 0000081 XN €0 1.1 0D 2B o 1 el vt DD X Oy PIUBI>-T AN s

SO
P

§ O X O P W ot -
1e ZAWMBS L ONBm Ol g < 2-®mE =>e

J . 3—>8N
£ @ A ) S D0 O O RGO Do, Pt R O 8 OLC ' 380 oAl“mnxgv.GAlbt o
SHeORS W~OeLae
. * @ KUl SiCi@a0 Xutio s
c LN domnADw « F ROWO X0
O = 0 Lo OSSO 8 i mite = ol o A (1@ =
2w mal - i<ox~wmOa
~ B oA BB SRK O S @ LI
C@O® 0080 0uNE: COTEGY N s OfRon T —y S@ I Konm Om coams

0 OB COR Bt~ @ e OO D
2O MRl RD X N S O DO 7D - S 2@aem<y | il

BB R —n AL | O 5 e i+ D (18 80 O
- SO0 A NOLIBTA - ALt BOT A 2 T~ B ) S
S T 191=0g" mumm—

2 Ceo- 00 @RS DO RER ——o O

9 00 ek DO 8 B 8 0 e CODT M- =3 03
AOMCORAr NTWVXOLI o H @~ OWEC

o —t NO®— o 00—d>-XOBI WS e

e ADOTLOnel © N DR ot 2L e

1O OB SO MO
19 D o RO R

=0
Ao Dane nlwmed

<o cv0- a~a

dotast =

2@D SO SRR MICHS

IO DO PO D Pwodo I aNmO 1w

CRMNE

— GO0 >

WY s ABR e B IOMA ) BB IO @ IR Nn
WAIDO DG RO D e G IO 4 Dot T X 4D 0+ O

A ES BBy >N A= X
A=t EO el 5 BeEed

S B4 | —UNOS D ormBmax £ 0> 0< 3 E-
SO0 BORWEHN AN « b CHO| SAme O 3~ ¥ RO X €O — N »a=nodfll oo
[ XD K GRBO A N
q s (D@7 (el B 04 Qo D mOEX B ORI (Wb T X A SOl = ml O STt Do >
) K RO—eOE ¢ D 0O B G WL o woscm i
0.0 (1O WD~ ADWE > TA 0% I ADOWN =
e s Dacuscoramitfll ©oloandlbx i I NeOL X BN < C 10— T
B0 G 44 FOO 8 Bl D 0200, moas KR D
o XOORE W QLA I
OO e O A, D MO e 20 1O v, 1) 3 X A0 oo
j0o=0> 8y ox Wenm>QaoeL 2 v DeOonm
[2- 0L 8wo vomanmoo a1 o w02 S® #3000
cone

Son ) X i FDBX () COT A WO ADR 8= D= WIOE ARe =00+ COIOHAAOS | ~Z - OOAHI 0D 8 e
RO G N0 O DD A D— 5 A B O OW— O HEF T He DI OBRRN s |+ © Bnt OB X 8 EDI—0D

Y WF e Lo
P om0 om0

DPODi (1044 +0n

a G0 @O UZ ECBI RO 1 DX O = # D€ PN B OO I8 DO

Q0= OBOO0=XOOBE 1O 0 E ~CPO0 OV B X NCO 1 OO &

O A VOO WL O~ | % VB OOMOP 41 =k * MO LD 8O o Ol il $ D X



Variable

Description

I, A vector of all internal APIs used in complementary products k at time t

E_kt’ A vector of all external APls used in complementary products k at time t

p_kt’ A vector of all APIs used in complementary products k at time t

I, A matrix of all internal APls at time t

E; A matrix of all external APIs at time t

P; A matrix of all APls in complementary products at time ¢t

S; A similarity matrix of complementary products at time t

A, A weighted adjacency matrix of complementary products at time ¢t

W, A topological overlap matrix (TOM) of complementary products at time t

| A boundary resource (APIl) adjacency matrix at time ¢t

Di; Element in P,, binary indicator of complementary product j using API i
attime t

Sij The similarity measure between complementary products i and j in S;

a;j The adjacency indicator between complementary products i and j in A;

B The soft thresholding number to suppress low correlations in a;;

k; The sum of adjacency weights between complementary product i and
neighbors

li The sum of adjacency weights when complementary products i and j
are connected

Wi Element in TOM (W,), topological overlap measure between API i and j

Element in I;, a boundary resource (API) adjacency matrix at time t
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Speciation

of WordPress Ecosystems



11 species

of WordPress
Plugs-ins




=

S
3
N
=
S
s
=
=
=
-~

an "\\\\\\

N

\

=
=3
=
=
=
. :
- =
| =
| =
=
- 57.
= 7:\
— ;\ |
| =
~Z |
= Q\
S
S
~
| »
| S
NG
%
7

AR A
Ll 1 4
| { t
| ! ‘

‘ R\
%/‘ | W \\“\\ \ \
K mmlu i |:1| N I}

o \\“\V]\‘l“



Plug-in Network (from 2004 to 2008)

A
Number

of
Plug-ins
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Plug-in Network (from 2008 to 2011)
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Plug-in Network (from 2011 to 2014)
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Co-Evolution

of WordPress Ecosystems

total total [internal |external

plug-in APl [API API
2004 86 86 0 0 0 0 0 0 0 0 0 0 44 40 4
2005 139 139 0 0 0 0 0 0 0 0 0 0 47 42 5
2006 150 150 0 0 0 0 0 0 0 0 0 0 47 42 5
2007|  208| 208 ol ol of o ol of o o o o s 45| = 7}
2008 1052 328 724 0 0 0 0 0 0 0 0 0 97 59 38
2009 2562 564 1998 0 0 0 0 0 0 0 0 0| 137 67 70







different
types of
genes
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Where do

regular
core

: genes
m come

from?




Complete core APIs:

entirely provided by pf’étform owner and
act as evolutlonary bfrakes
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Generative Structure
of WordPress Ecosystems

cluster A cluster B cluster C cluster X plug-in clusters
plug-ins plug-ins plug-ins plug-ins (phenotypes)

periphery periphery periphery periphery
APIs APIs APls APIs

API layers

enotypes
regular regular regular regular (© ypes)

core APIs core APIs core APIs core APIs

complete core APIs
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Existing
View

third party
complementors

platform owner

USEIS



M3IA INO

third party
complementors

API| Builders

platform owner

USEIS






Owner should allow the

invasion of strong external
APls to encourage




External APIs are cruma] in,
bmldlng-robust dWersﬂy‘

’j,




