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Robotic Process Automation is the fastest-growing segment of
the global enterprise software market. 1
— Gartner

33.6% $10.6B

CAGR 2020-20272 Expected global RPA
market value in 20272

1 Gartner press release, June 2019
2 Grand View Research, February 2020



https://www.gartner.com/en/newsroom/press-releases/2019-06-24-gartner-says-worldwide-robotic-process-automation-sof
https://www.grandviewresearch.com/industry-analysis/robotic-process-automation-rpa-market
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Transform to a Digital Workforce

Source: Future of Jobs Report December 2018, World Economic Forum

Human

Machine

2025 48%

2022 58%

2018 71% 29%

Division of labor as share of hours spent (%)
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Core non-core identification Expand the area to adopt
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Enhancement in core operation — Efficiency in non-core operation
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Human performance/ Organization &

Use use & implement advanced technology Simplify operation

Employee engagement governance change
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Digital Labor = Automation + Intelligence 222 2 &7 =
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“Voices of Real RPA Customers”
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People Location Resilient
Centricity Independence Delivery

Internet of Behaviors Distributed Cloud Intel.llgent SOPESENS
Business

Total Experience Anywhere Operations Al Engineering

sy Fordupianl Cybersecurity Mesh @perautom@

Computation

Gartner - Top Strategic Technology Trends for 2021
Everything That Can (And Should) Be Automated, Will Be Automated (Eventually)
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AHE, ZENM|A, 7|=2 ZSt Integrated automation 2=

HFS 2|AMX|= 2208 silo "EHS| AIS3HE AR, ZE2AM|A, 7|=(Automation + AT + Analytics)0| Z¢=l “Integrated
automation” Q2 %l2}5tE 2EWE K|AISHRILH, 0| F Soli Hyperautomation &9 7+5790| =03

Piecemeal automation Intelligent automation Integrated automation

*  Silos * The HFS Triple-A Trifecta * Transformation
* Task automation * End-to-end automation
* Attended

Artificial
Intelligence

HFS Research 2019 - The path to integrated automation
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C|X & A5zt A9= 2Tt Technology Toolbox

JIEL 20| 20 RPAE CHUFSH QA (iIBPMS, Decision, ML, Process Mining S)2f9| Ata HZ/ZsHS Eoff & rEh
Evolution From Task-Based to Complemented RPA (CoRPA) to Digital Ops Toolbox

Complemented RPA (CoRPA) Digital Ops Technology Toolbox

Process
Mining

—

Process Analytics

Mining

Decision

Modeling

Process —

- n
Machine _

l Analytich ML J

Learning
Gartner — Move Beyond RPA to Deliver Hyperautomation 2019

UX/CX

Ingestion
Engine
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Business Automation / © 2021 IBM Corporation

Red Hat
OpenShift

Hybrid cloud platform
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Process mining and modeling

Hyperautomation
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RPA and digital workers Al and machine learning Core automation
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Modernization (Z1CHS} Deployment (HH i) Management (
7|& OfiE2[2|0|4 42| ZAE[O[L] 2t VMware, Red Hatt At S&HE MHE[A SE S H A
= WebSphere Hybrid Edition = Cloud Pak System » Cloud Pak for Watson AIOps
- WebSphere Application Server - Multicloud Management
- AIO
- OEM: GitLab S
- Instana

= Cloud Pak for Network Automation

Integration (YAl/=¢T) Business Automation (At=2}) = OEM : Hazelcast, Sysdig, Humio, Turbonomic
OiZE|A[0|, H|O|& & API & RPA, H|EL|A Z2M|A, A A7F & ZHHI= &
» Cloud Pak for Integration » Cloud Pak for Business Automation
- API Management : API Connect - RPA:IBM RPA

- EAI: APP Connect Enterprise, MQ
- End-to-End Security : Data Power
- High Speed Data Transfer : Aspera

Workflow : IBM BAW

Decision : IBM ODM

Capture : IBM Datacap

Process Mining : IBM Process Mining

NEW

BAW : Business Automation Workflow

» OEM:: Confluent (Kafka) ODM : Operational Decision Manager

Integration Business Automation

OHZ2l7|0]d HHE, bl CIX|E QHE 2t25t

—




AI-powered Automation §A H|O|A OA| (BE)

27101 A 24 XpS3t — HE 2l / X2 2F ¥ AT

RPA &Y Ojojx] 24 34 RPA &Y
HEYD Y 2L . s
=) AT UHY FE HBIISMEZ 0|0|X| & 7 FNaM HA A AT =
AE AlS| T2 AA S0 T dE7IeM FE SOOI FE Fi 2R o8 WisMds B- A SS
Ol ymiane srasio
0 copi gyl J Y Soom e SEEE 4 MEB RJAE 18 AR EE
B 15090 Syzsamine | ea/ FpHEo47sn ez 5%  Gge12%)
el 22jol S0M Zield
- A2 0[0|X| 58
Opz{ A Bl 350t B19] 3! AJo| QA9 || mewooms e 74 =X1HgsE
&F 7.49H4 CiE| © 2%t 42j7ks azjo] M A8 IIRIE Y e —| 400& Me|2iss
Ax O TI00%, TEAIS SA",
O eaEda Is ol XIQ"
WY nowopr,
jy 29 HO K e SO0 2
_30‘0 6‘{-?—{‘ 2 ragell > D:' uf_.v_'ﬂ_ o i
H 10024 2 p«;_{g s A 23 TSP YSE M
% MY QIR 25 al  xE/oug/ & A XI=3 ol
ME + 371 tid]| 34 Q1 25 A 7{3’}% _7%021__‘1 S 52 B \_/ XI’%Q-I‘ E?:} 2
(M 3 My | SEE=IES | xom) e = T &8 44 37t
Image Source: 4N, "REBOAI S| - JGE D HHBR UE", 2018, 04, 08

———

10



B K _ou | ol

K oTK- el

o [ [ n
b bt - Fl _|_._ o ________
Sa 8% 2% ©l Sry KU ooz fln]
7, n n S e R
—_ — — A._ﬂ i u._ﬂ _A_l m_._._ ™
o ni0 o Mn_ — KO =.__.=._ H0
KK S KH'S KH'S or= Ol s
0 O | R It of mor I LT,
= e = M =R =5 g
~ N NET R R o =i
g0 Kz g B,
-t —t T T
ofodedod - ofododod - ofedogod - = N ol —_ )
= = | LJd T —
RO Homu Lo BT
T - e
BEEERN FEERERREN FERREEEE RS — il =
10 < x4

BECSCECEC B ECEEE
- -— - -
- - - -
BE ECHEBEIRE BE|HE B
- -— - -
o - = o o - - =)
el (o sl gy jal |E) (S .-
oF
el = EIEECE] S
Wmm K
c OH 4 KO0 3o o
© —op™ My =5
B Wy o D= TEF W
8 BX0prir 20 = o KH o33 =
S T 50 = RE olss &
~~ = Eo N WX 3
o~ o~ ol Tir —g Pxol @
-~ -~ Tl 1] _.__._l_MOIZLOTHO
—_— = S UTTRF
O_ - = - - = KO m = o UF o o ©
o o HH T —> M_kl.kln._ﬂoﬂlﬁo —
~—r - = - = T {| ¥=TF W
— O (L& = UK S mKO
IA o - - o ..UMTMM K Soutmugs
© RO = =
— [T s [}
=) = BC BERE tes
~ - - ~ G_/o__._._ o o o
.A_ I_ - =._._=_e S22 S
) KO = "ol
KO - — <0 ol H oF
o SWHIZ T mvﬁe oF R0
@ g Ok o Ko %0 R0
O o SRR oL 1 R ot mE
— 0 o W..AH_/ K4 4 RO ._.Auom
N o~ = <
- p O =~ %0 w_.
R S K N
..A_ = - - B X0pnn  w
~N = 0T o B
O ~ - - oy T
m ._MO ol & .. %0
=) VW=sm =
N - HWOT =]
C x JoE R
- - © oK 10 % >3
@) o VW
o — o - ~ FRET T
+ = =
(g8 < g DK °
O | T F P
© m— = =
m += = =
(V]
@) &
o
5 ©
= O ==
“ fol Kg b 57
e
T ojo oJeRfeee] - v 5 pg =
o [ o 44
) K o £ & = ki
| - — 0 — 00
b S R Y N Ukl
- 0 >
KO K 75 goe
== E=] N 0 =
@) E 0 g =9
<0 g o~ T2
p mo ...A.o __M. 1] ..._uﬂ
1 =N B B B B mou,ﬁn ol 2 o K
— @) o || Fo| I zo || Ho| |Ho ﬂ._oﬁ Jjo a in 1 ol
< = = - N




AI-powered Automation S [0|A Of|A] (H|2F)

Literature
Reports
(=8 E21)

Spontaneous
Reports
(RPL &)

Clinical Trial
DEYE:]
(YA EHRLR)

Regulatory
Reports
(M| £10)

Collect
(dlolg =%

AMEHENG EH
B, YAl ALz,
Et=710ll M FoF =X,
IEHAL E11 S0j|lA
LtRE= Atz 4

AUMAIE, Q= HA[(PV) ZE2AM|A 2FO|ZAIO|S2

¥

Xz

Review
marketing
status

Licensing
Partners

Amend
Prescribing
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Natural Language
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Conversation Natural Language Tone
Understanding Analyzer

Personality Machine Speech Discovery

Insights Learning

Visual Recognition
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Can be precisely modeled

Rk

Pre-defined sequence of activities

ROl A Z2FE T E KA
Business experts define models upfront

% Z2NA B
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Clerical workers /
reviewers / approvers
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Bots
(RPA)

Automation
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Cannot be precisely modeled

OJHIE 7|4t
Unique series of events

2SS HEEl= TEAIA

[ ML

Knowledge workers decide sequence of tasks

How are tasks
selected at runtime?

R|AD |4k SR}
(assisted by AI)

&

How are tasks o @) (?%
performed? 0800 IX
Automation Clerical workers / Knowledge
reviewers / approvers workers

19

[N
O



IBM Automation Z&E= 2-E0h

Discover

719 LR A AEIO]IA AL S,
4 QI= OJHIE 2 0]
UV2IES HE5I0

RPN TEIN

5208

- Clojof 128 QI CHA| B Z2A|A S5, L
I, H|E, A, RIEHY, 2 XMSHsH 2He mjok 7 = l

=14y T

S lxUA S2e o
- RHS 3t 7|E| Al 2 E,
RS5O MR, BEMEET 22 RS0t Y
7|§| Al

“z = $R KPT HL|E{Z
(FRH2 DI2H AlLt2] 2 Al2}E B| @ 5t0] ROI Tto})

- BPMN ZE A4 TZA|A OfO|HO 2
‘Y8E BPMN RS QAEZQR Z2MER

Al

|||
IHH)
II| I
il )
||||||||r

20



IBM Automation Z&E= 2-E0h

Quusesn Q293037 Omg Qux @ayiAsy DUsW)| 2050 ——m
] 2054 o | e | avmw Py | 2034 338
- MBS LSO ARt AL S 2 | .
— — i ﬂ-‘iﬁﬁ) -] (m=EE)
Otofl 7|E TRA|A i A Z2AA : —0
I 5 — AR B
OiES AR = USLICH : 5=
- A A FY: AFEAHE LT B 2 e A — e —
QIE{T|O| AC|AM ZEAM|IA WS HE O l A ——
HESH |C 7 W 7))
aE gLt E s e _'ﬁiﬁj-‘g 01250 43 33 487 e —
- S T2 M A O 7 A 08E 97 (=
le |— E}\'”}\Ol 1%!% %6H g 28 M EakzEEAT
2Eds AEYLICHL % 7 )2 ugvaes B | L.
Iy N O KEAEAT
¥ 85 1% _
”l mEREE y

||
~~

(CEEER-V Y

21



IBM Automation EHZ=

(= A=
=Keo)

of
;

Build

AITE210{(HAIZL
HAIZ2E] R/Python
AARIE 5)Jt LEHE
RPA studioS Eolf &£
S1ES

- Workflow: BPMN §2EZ=2
Z2MA TESI EHE

- Chatbot: CH2}H & O|A|HE H|E}

- Machine Learnlng: ISESMILL
HO|EH|O|A EH, EFAI =

- Natural Language: Xt910{ XE|E 2|5t
Solof, ARG, HAE 22
- Decision: S|AFEH &l A
3ol

- OCR capture : ABBYY, Tesseract,
Cloud Vision

290 A—lj;” m ]l E

, Hl2| 75

D F2l v feNEs
Brg~> Quzan B
ﬁgv@%»‘t BAFEHE B

(A

° 23871

7

. @ @e=Ex » [ B
IE27 2A

? ~32E 3G = t ! ! AE

=% gy Am

B
~ ez .
Os2

aining September 2020\Lab 10. ML Classifier\HamSpamTrainingDato.xlsx £(5) &7 A

g Q4 HES
i

0 and ${spam_counter} = 0

UKA Jeong

| [jAEE

EEEE

o 93z=2

#23=

TR, NF F 02 52

ond E TE2

Asssingment!_jkautomation

AutolnputNewHirelnfoFromCSY

BankRecon

CallingSubRoutine

CamerSenice

T =
s
e &

IBM Robotic Process Automation

247

Raghu Srinivasan

Jenny Khue

Jenny Khuc

Pushkar Singhal

DBA Squad

V20120 v
Engiish (United States)

portugués (Brasil)

portugués (Portugal)

rov

20/(09EI3)

A g o|(pel3)

espafiol (Espafia, alfabetizacion interacional)

BN (HE)
nK(nE]
Deutsch (Deutschland)

about a month ago

2 months ago

14 days ago

7 days ago

A v

SE By
2 MR x| yzgox x
18 B Excel MY & 7|
+ axg Frcel P2 CAWDG
Windows otg TE 2 §lraw_training_excell
7| i = E)(cel go|g }1112?1
EllI= LB
Heen
T 20 8 e 9
i HuEyY A& ${ham_counter} =
yil
HEL I 22 t For
ary - S{raw_training_row} g
SR I 0IE 0 S
» EX 2 B glojg
o 758 =3
PoAEE =3
- » ol
» HIEL Orct Scated
R0] )
22

mnme & & O
117




IBM Automation EEiE2 220

. Case Builder Process Designer
Build

p— « Create New Account Process ~ @ (@ A lol

%%I-E._l _é_—?—}q O E ‘TR . |

. ,
h T tvate = u

dIE E0C QIa=zo | V2 0

—— T =T : : :

-
ra

- H|0| A 2E: A|O| A HE SHEALE 2ol
HRL|A ZT2ZMAS ELSHSHEIS EEL IBM Business Automation Workflow
}l\_-IE—_II-Ix_-II?_I %}'% ji_jl- 1BM Workflow Center
- EE)\'”& I:|X|'O||_.-|: HlELli EE}\'”i% _:> 4 f’rocessapps(ZE] ety < 4 - EHEl

DY, T U HASI HABETY
MH|A &Hd &0

e Al
_ S| =20 ME: DE T2 A|AY e
HO|AZ CHUsHEl Z2HE S0 A

24 AHU|-_TI_ ‘?: 2|

23



IBM Automation Z2HEZS S5t H|XL|A A3 AL

B Ul ld IBM Automation Studio
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Sorted by skill

\

ID | Process Task Skill Predicted Improvement over workpl
execution time(s) ace average(s)

Prioritized task list: User 1

2 Claim for Negotiate settlement 0.50 1800 240
o disability insurance
AN
}\l- o Xl-g'l- E'l-—i 1 Claim for Process claim 0.49 1200 240 For th
=~ A ° car insurance l orthe same
Ul_EElO‘” I:H-Gu_l- —— confidence,
O |Edl P L 5 Claim for Complete payments 0.49 35 2 ) sorted by impact
I_I = E| xI_-l— I:I-l }\Ll E'-l C)l O“ disability insurance
. (@) N0
9—|UH 7i||'?=|-| —|—}|‘_-| T'_"r‘l X| 78' 4 Claim for Review claim 048 |89 38
car insurance
3 Claim for Review claim 0 200 =3
disability insurance
[Intelligent Task prioritization] -
© e . rt kill
ol oL - Prioritized task list: User 2 Sorted by s
HAEZEEZL = Watson MLS v
- = ID | Process Task Skill Predicted Improvement over workpl
L A =0
?_171”'0'"01 Eli! 7:;17;'“ )8 ool jl'ol- S = ._—- execution time(s) ace average(s)
AOQ| 2
%HLIQE x—||-(|):|-I —O—l —C|)-}|‘_-|?_-T|§ 2 Claim for Review claim 0.99 90 107
- disability insurance
O
Ars L= A[7dotH, 21| dsS
SEASH 1 Claim for Review claim 0.52 39 88
g,"g_cé Ll E—l’. car insurance
5 Claim for Process claim 0.51 720 720
car insurance
4 Claim for Negotiate settlement 0.50 1926 114
disability insurance ¢ Sorted
3 Claim for Complete payments 0.50 22 15 by impact
disability insurance

Expert skill Average skill Low skilled
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Use

AEXIREIAZ
5|~ & 20| THt
OlEa|H A OfAl2{idof
JTESEEREE P

[Intelligent Task prioritization]
HIAEZE=L = Watson MLZ
AAI5H] & TA| Hs501 21
44O Hojo] QA
ArsL= K| gotH, 22| §s=
SkSSHLICE (ex. Skill model,
Performance model)

i

o
—

d

2L

AL
=

H|ZL|A Aps2h 4

o =l =
= 230t

Task Prioritization - 42 2=

- Skill model 4f4 Performance Model
Logistic Neural Network Predictor  Neural Network Regression
Cost

Cross-entropy
Function

Activation
Function

Difference squared

Sigmoid Rectified Linear (ReLu)

Task name, Worker ID, Process Na Task name, Worker ID, Proc
me, start-time ess Name, start-time

Multiple layers depending on hyper

-param optimization. Multiple layers depending o
Example: (20,20,20) 3 layers of 20 n hyper-param optimization
nodes each

0 or 1 skill level. However, we use t

he confidence .(percentage) generat Time taken to complete
ed by the predictor as a proxy to ra _

nk the tasks on a continuous 0-1 sc taskin seconds

ale.
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at = o[g[w;k cab )+ b)

where
o s the activation function

w;.k is the weight from the k2® neuron in the (i— 1)“” layer to the j'"‘ neuron in the i layer,
b} iss the bias of the " neuron in the i** layer, and

a;', represents the activation value of the j”' neuron in the ith layer.

Sometimes we write z; to represent E(w;k - ai‘l) + b} in other words, the activation value of a
k

neuron before applying the activation function

Layer 3
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ol O = o - O =
Use AUl AR X2| At HAlef g Esh 4R &2| Hat
Aggregated Completion Time per User Aggregated Completion Time per User
A2 XIR} EFAA FAY 2 YR AlIZE S Xt ZtAR|Z| A|Zt
_ o - 160003 160007
UléEElO‘” EHUI_I- 14000 14000
E.l | L_ 12000 12000
(I)_l ?Elgiom ll\jI\E('j OIO” 10000 10000
ofe 2t L2l X ~ o O a
6000 - 6000 o
4000 3513 40004
2000 2000 | 250/
e (0]
’ Senior Adjuster Both v Adjuster Senior Adjuster Both

[Intelligent Task prioritization]
H4l2'd S Brgot R &2
Z1of| 2[otH AU R E[A[ZHO]
25% ATt QX KijetE
2} 7|& thd| 471 B3Itk
QAT EIQIE|= 5 UKol
HEX 2| ZefChH| =X e /gt

Zio|

=/ =

Adjuster

Tasks Completed per User
(®) Py
QAT RgjerR 24

¢ o

Adjuster Senior Adjuster

Both

Tasks Completed per User
o s
FAY AR U

C

Adjuster Senior Adjuster

Both
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Manage

Creale chart

Average Process Duration KP1

Select measurement

Metric Period metric KPI (] Period KPI

& m S x Team performance per task £ B S ox
HEd El A7 . B
Py _L e xl- ! 25 \ 100
Ll KPIs —THZ O o
37
— Al O 047
- ALESH| 22
17664 476 25
}\l- (=) Xl- E_l Xl-o I VMKLA; 04 113 77 48
o — mith~396.25 368,05 2479 59425 168.02 19.87 1219 BEE 017 25
sam 144.04 272 19279 012 25
- raj " 212.83 102473 4455 52.89 raj
- WO rkfo rce Mgmt. EH/\'E C % %UH Elf!/chl)_IHEd peter 34696 32247 8555 Sa805 6451 31286 350 223 0.48 peter 25 25 25
mary 136,62 1381 476 35202 045 mary 25 50
HO &{5 I' = X|'0'| HY = o o 9 = /\‘l john 11354 480,57 31.29 288.26 215.32 983,53 289 459 013 jehn 50 25
75 jay 24576 323.56 91.04 409.71 150.73 6618 16242 17.86 542 P117.21008 Jjay 50 50 50 25
HT ?_:I% —Lgl (eX 1T H=2 o L1 }\l |_I- o 1 jacoh ~253.24 32091 1.84 57894 jacob 60 25
emily 11421 6248 9471 21248 3.7 109384 025 emily 50
H:' — — — anu IZGD.QA . 98.26 125.91 5481 0.8 ] anu 25
x—|I-?:|-I = Ei! }(\;—T—'— ?_:'%I- [e) Book Tickets and Hotel Reimbursement Approval Submit position request Book Tickets and Hotel t
Activity Activity
4 4
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Traditional IT management

User User

IT controlled
devices and platform

Corporate-owned
devices only

User User

Modern workplace management

&)

Multiple Cloud
Platforms

.’ Connected Worker

IT governance
Access from enables device
o o anywhere choice, including
to anything user-owned
devices

IT Centric = User Centric

Data Sources

"0
il

o

o
“a
(]

Connected Worker Analytics & Cognitive
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The Modern
Digital Workplace

AEARP2H A g Yot!
AHAFA S =0|
oL o2 iz

of| 2 23 -3

Secure
Secure

Enterprise Apps
Configure

Public Apps
Android ‘,@ [)> E
o ¥
L]
“
ios
i

Configure
Devices

, Virtual Apps

Q
. .
:' Identity
-

Management )

-
Agent Chat Choice /| N . \ APPe Ll
Phone .
‘ -
\ » Enterprise
e H App Store
0. -

Email Service Desk

Sync Device Data

— “““‘l rs
.
f . “‘
- y File Sync & Sha:g“' Collaborate Internally
Tic?et - Watson Chat : /.\
’ L4

S ot ‘-—-‘
y ,-"“ (3
‘e
. '0...
"~.. Collabiate Externally
e
Deskside/Onsite ‘e
Wa.lk-upBar “," . L8N ‘
- e Data Migration s
ﬂ[ : Device ﬂ:l
. . annn® — e Bs
““" Self-Service Health
Deskside Tech

Health Score Proactive Support O

.
K .
: “
‘._ -—
Smart Refresh .
Secure /

Compliance

Self-Help Portal .”

&)

PW Reset

Locate
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861,149

Hours

i

M 2020 o

B target M 2018 M 2019

277,202

tHours

180,000 100,442

t Hours

100,781

Hours

200,000

y | Hours
Hours
100,000 *
3,800 Hours
Hours 100.000 100,000
. I’-Iours Hours
3,400
Hours
KOREA AP/ GCG/ Japan KOREA AP/ GCG/ Japan KOREA AP/ GCG/ Japan
2018 2019 2020 EEE
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SALES & CUSTOMER SERVICE STEVIE AWARDS

sy
e

(FLEE7|= : Al Chatbot, Advanced Analytics, Big Data processing, Machine-Learning, RPA etc.)

IBM GARIP SA7F“ZI%" 478t Q2C Advisor 2 Af2 @




Digital Process Automation O}7jl2|

Source: Forrester Wave™: Software For Digital Process
Automation For Deep Deployments, Q2 2019

IBM leads

Challengers Contenders Performers Leaders
the market e
current \ 1/

offering Appian

OpenText (-) (-)Bizagi

IBM has been named

a l e a d e r by m aj O r AuraPortal : e () Bonitasoft
analysts who cover

digital automation

Hyland '_u

Weaker
current
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Smart to Work #NewWayofWork
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