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IMPACT POINTS

» Coresystemsandthetechnologiesthatsupportthemcontinuetobeahighareaof
focus for financial institutions with complexity and high risks/costs often associated
with theirreplacement.

« LeveragingtheAite ImpactMatrix (AIM), a proprietary Aite Group vendor
assessmentframework, this Impact Report evaluates the overall competitive
position of each vendor, focusing on vendor stability, client strength, product
features, and clientservice.

« Thefollowing criteria were applied to develop a list of eligible vendor participants:
(1) bank awareness of the vendor as a provider of a viable core banking offering, (2)
successfulimplementation of a core banking solutionataminimumofone U.S .-
based financial institution, and (3) the ability to provide clientreferences.

» Atotalofsixvendors agreedto be evaluated underthe AIM framework. Several
additional vendors are named as emerging competitors, non-U.S. providers vying for
alarger presence in the U.S. market, and/or small regional players.

» TheU.S. core banking vendorlandscape is a mature one. Most of the technology
providers are established vendors with strongfinancials and broad product
portfolios. There are high barriers to entry; however, a few new players have
emergedoverthelastfewyearsinaneffortto deliver somethingdifferenttothe
market to better address changing market needs.

» Severaltrends are shaping the present and future core systems market and the ways
inwhich theleadingtechnology providers mustserve theirbank clients. Trends
include rising competition from new players and expectations around user
experience, a sustained preference for hosted systems and growing preference for
private clouds, IT modernization being architected around integration, customer-
centricity beingthe catalysttothedigitaltransformationjourney,andthe creation of
application program interface (API) ecosystems.

« Thenumberofnew corebanking systemcontracts continuesto grow. Aite Group
forecasts aslightincreaseinmomentumoverthe nextthree yearsandatotal IT
spend of over US$6 billion between now and year-end 2020. Approximately 637 U.S.
financialinstitutions will sign contracts fornew core banking solutions during that
time.

= Achievingbest-in-class status and contender status in Aite Group’s AIM, a highly
governed and quantitative vendor evaluation methodology introduced via this
report, are Fiserv, Jack Henry,and FIS. Additional awards include CSlforthe best
user experience and FIS for the most advanced APl strategy.
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INTRODUCTION

Aite Group analysts have been stating for quite awhile thatitis time forfinancialinstitutions to
replacetheantiquated andinefficientcore systemsthatcontinuetorunbehindthe scenes at
many institutions. These systems make it difficult for banks to address new customer needs and
expectations for speed and agility, and make it challenging to compete in today’s fierce
environment. The perceived risks associated with a full core system transformation have held
several institutions back, but fortunately, technological enhancements, more open and
componentized architectures, and phased replacement strategies are enabling more institutions
to move forward with the core system replacements they have put off for far too long.

This Impact Report explores some of the key trends within the U.S. core system replacement
marketand discusses howtechnology is evolving to address new market needs and challenges.
ThislmpactReportalsocomparesand contraststhe offeringsand strategies oftheleading
vendors and highlights their primary strengths and challenges. Finally, to help financial
institutions make more informed decisions as they select new technology partners, the report
recognizes specific vendors for their strengths in critical areas.

METHODOLOGY

Leveraging the AIM, a proprietary Aite Group vendor assessment framework, this Impact Report
evaluatestheoverall competitive position of each vendor, focusing on vendor stability, client
strength, product features, and client services.

The following criteria were applied to develop a list of vendors for participation:
= Bankawareness of the vendor as a provider of a viable core banking system offering

» Successfulimplementation of a core solution at a minimum of one U.S.-based
financial institution and the ability to provide client references

Participating vendors were required to complete a detailed product request for information (RFI)
comprisingbothqualitativeand quantitative questions, conductaproductdemoandbriefing,
and provide active client references.
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AIM INTRODUCED

The AlMis a comprehensive proprietary vendor evaluation process designed to provide a holistic
analysis of participating vendors and identify market leaders in each evaluated vendor market.

By incorporating many aspects of a vendor’s essential characteristics for success and growth,
including financial and client stability, product features, and customer service, the AIM provides

anactionable guideformarketparticipantslookingforviable third-party vendorsolutionsand
services. Figure 1 highlights the key stages of the AIM methodology.

Figure 1: AIM Methodology

RFI distribution, clientinterviews, and market Vendor ranking

RFIpreparationandtrendanalysis . .
analysis analysis

Vendor RFland Market overview . Aggregation of Vendor
. RFI collection .
client reference and trend vendordataand evaluation and
o : and demos ; :
distribution analysis analysis growth analysis
» Develop + Analyze key + Collectvendor + Checkdata + Evaluate
vendor RFI market trends, data availability vendors’ key
*» Develop client opportunities, * Interview key » Confirmdata criteria
survey and challenges market relevance and » Rankvendors
« Distribute RFI » Analyze participants accuracy » Projectvendor
and client competitive + View vendor * Interview market growth
surveys landscape demos client
* Leveragein- references
house Aite » Populate
Group vendor
knowledge scorecards
database

Source: Aite Group

Toensure full transparency in terms of key areas of measurement and evaluation, Aite Group
sharesthe entire AIMwitheachvendorpriortopublication. Each participatingvendoralso
provides client references to measure their overall satisfaction. Details of the client reference
survey and questions to be discussed with clients are shared with each participating vendor prior
totheinterviews. Aite Group reserves the rightto identify and interview other clients that may
not be recommended by participating vendors to validate certain areas of analysis.

AIM COMPONENTS

The AIM has four key components: vendor stability, client strength, product features, and client
services. Examples of the criteria that could be included in each component are listed in Figure 2.
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Figure 2: AIM Key Components

* Number of clients

« Diversityof clients

* Diversity of products
* Client turnover

» Vendorreputation

* Numberofemployees
* Quality of management
» Risk management

+ Office presence

* Financial stability

Vendor Client
stability strength

AIM

Product Client

features services
* Key features * Level of supportand
* Implementation options service
» Easeof user experience * Training programs
+ Easeofimplementationand * Online support

integration * Pricing structure

* Perceived value of product

Source: Aite Group

VENDOR STABILITY

The vendor stability component evaluates the overall strength of the vendors in terms of
financial stability, management reputation, risk management, and global presence. This
component determines whether a given vendor has the basic foundation to compete and
sustain its overall market presence.

CLIENT STRENGTH

The client strength component focuses on the number and diversity of customers for vendors,
vendor reputation among the clients, and overall customer turnover. This component measures
whether a given vendor has a strong foundation of clients and a robust client pipeline to sustain
its growth trajectory.

PRODUCT FEATURES

The product features component analyzes the key features and functionality of vendor solutions
and services, including implementation options, user experience, and the strength of the future
product roadmap. This component measures whether the vendor offers enough key features
and functionality to remain competitive.

CLIENT SERVICES

The client services component evaluates the comprehensive nature of the vendor’s client
supportand service infrastructure. This component measures whether the vendor provides
robust service and support to provide real value to the clients.
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AIM

Afteracomprehensive analysis, Aite Group can assess participating vendors within the four key
evaluation components (Figure 3).

Figure 3: Sample Assessment via Heat Map Representation

Vendors Vendor Client Client Product
stability strength service features

Vendor 1 81% 65% 81% 84%

Vendor 2 69%  70%

Vendor 3 61%
Vendor 4
Vendor 5 4%
Vendor 6 esTELASS 1 N o1 - 100%
Vendor 7 78% 78% 90% D st%-0%
Vendor 8 65%-80%

Vendor 9 69% INCUMBENT/

Legend:

61% 89% NG <65%

Vendor 10 Mh 5%

Source:Aite Group

The AlM leverages these four components to create a concise composite evaluation that
identifies market-leading vendors:

= Vendorstrength: Combining the scores from the vendor stability and client strength
components, this criterion measures the vendor’s overalllong-term business
viability as a product and service provider.

* Productperformance: Combiningthe scores fromthe productfeatures and client
services components, this criterion measures the product’s ability to deliver key
functionality and support.

Figure 4 provides a sample output of the AIM, presenting those market-leading vendors that
provide robust product performance and that showcase their ability to execute on their long-
term strategies.
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Figure 4: Sample AIM

Product performance

Vendor 10
Vendor 6
endor Vendor 1

[
“ g Q &endor 3
Vendor 8 Vend(s 0
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BEST IN CLASS

CONTENDERS

INCUMBENT/EMERGING

Source: Aite Group

The AIM highlights three specific types of vendor groupings as a result of the analysis:

= Bestinclass: Vendorsinthis grouping represent the leadersin the particular vendor
market, withstrongfinancials, diverseclientbases, and robustproductofferings
with industry-leading functionality and reliable client service. These are essentially
the leading vendors that everyone else is chasing.

= Contenders: Contenders have created stable businesses and client bases as well as
competitive product offerings. But they struggle attimes to identify the next big
market trend or product features, or they lack consistent research and development
or IT investment, leading to a failure to update overall performance and
infrastructure. Contenders’ overall competitive positions will vary a bit, from
vendorsthatare havingatoughtimekeepingupwiththe best-in-classvendors—
due to alack of resources or stable but outdated technology stacks—to vendors that
are justinches away from joining the best-in-class groupingif only they could
properly execute on the next release or successfully capture a new client segment.

10
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« Incumbentoremerging: Thislastgroupingrepresentsvendorsthateitherhavea
large potential for future growth or are established vendors with stagnating
offerings. This group may represent startups or vendors with limited resources. They
may exhibitunstable businessmodels, low clientcount,andlimited clientservice
capabilities. However, thisgroup of vendors may also supportinnovative product
features and transformative business models that will help them hone in on the AIM
framework.

Therelative positions of vendorsthathave beenbucketedinto these three distinct vendor
groupingswithinthe AIM are, of course, notstatic. Infact,anemerging vendor oftoday may,
given the speed of innovation in recent years, find itself in the best-in-class grouping five years
from now.

Thebeautyofthe AIMisthatbyleveragingthisframework, Aite Group analysts canpinpoint
vendors’ strengths and weaknesses, and vendors can utilize this framework to make sure they
areontherightpathtoreachingthe covetedbest-in-class position. Theflexibility ofthe AIMis
also designed to be beneficial for those financial institutions looking to make vendor decisions
tied to their unique set of internal requirements.
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THE MARKET

This section provides information and analysis around the following:
» Key markettrends
« Key drivers and challenges of adoption
« Key purchasing factors

» Key functionality

KEY MARKET TRENDS

The following market trends are shaping the present and future core banking system market and
thewaysinwhichthe leading technology providers mustservetheirbankclients (Table A).

Table A: The Market

Market trends Market implications

Rising competition from  Some fintech disruptors are marketing their solutions directly to consumers

new players and andsmall businesses and are entering the marketto meet theirbanking
expectations around needs in new and unique ways, pressuring financial institutions to
user experience transform their business model. Other industries, such as the retail sector,

have already impacted customer expectations and set new standards for
customer experience. Financial institutions have no choice but to place the
customer and user experience at the heart of every IT decision.

Sustained preference The sustained preference for hosted core banking solutions and growing

forhostedsystemsand  preference for private cloudsis a trend that has continued to pick up

growing preferencefor  momentum. This shifthasbeendrivenbyadesiretoreduceoverall IT

private clouds footprint, lowerthe total cost of ownership, increase speed to market of
new products, andshiftinternal IT staff'sfocus torevenue-generating
initiatives instead ofinfrastructure.

IT modernization As the need for data in banking continues to grow, it is creating
architected around manageability issues for legacy systems: Operational risk, increases in
integration agility, and the need to generate insights are pushing financial institutions

tomodernize their IT and betterrespond to digital business demands.
Integration sits at the center of it all.

Customer-centricity as Customer-centricity is the catalyst of the digital transformation journey. In

the catalyst to the the long term, this transformation will create opportunities for financial
digital transformation institutions to better serve and deepen relationships with customers while
journey also operating more efficiently and effectively.

Creating a unified API Mostfinancialinstitutions are stillin the early stages of determining API

ecosystem use cases. While they recognize the benefits for internal system integration
anddataexchangewithvendors, theyarestillworkingtoward creatingan
entire unified APlecosystem.

Source: Aite Group
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RISING COMPETITION FROMNEW PLAYERS AND EXPECTATIONS AROUND
USER EXPERIENCE

Demands and expectations around user experience in banking are rising. Otherindustries, such
as the retail sector, have already impacted customer expectations and set new standards in the
areaof customerexperience. Banks have no choice but to place the customerand user
experience at the heart of every IT decision. The challenge for most financial institutions is that
ITbudgets are increasingly locked down by compliance and legacy maintenance projects, thus
reducingtheircapacity toinnovate. Thisforcesthemto prioritize theirinitiatives. As such, a
handful of technology categories are receiving the greatest level of attention and investments
today. These include regulatory compliance, fraud prevention, analytics, and digital
channels/transformation. User experience sits in the center of all of them and has become a key
consideration in almost every IT decision financial institutions make.

The digital revolution has also given rise to a proliferation of digital-only banks. These new
players, called “neobanks” or “challenger banks,” interact with their customers over the online
and mobile channels only. They can be independent fintech startups or even digital spinoffs of
existing banking groups. Using modern technology and being unhindered by legacy systems,
neobankshavedifferentiated theirofferingfromthatoftraditionalbankingbyfocusingonthe
customerexperience. By doing so, neobanks are better able to actonthe trend than are
incumbent financial institutions.

SUSTAINED PREFERENCE FORHOSTED SYSTEMS AND GROWING
PREFERENCE FOR PRIVATE CLOUDS

The sustained preference for hosted core banking solutions and growing preference for private
cloudsis notanew trend but one that has continued to pick up momentum over the last few
years. Aite Group analysts first observed this trend with point solutions, such as online banking
and cash management solutions, about a decade ago and saw it carry over to the core space a
fewyearslater. Itisalsoadeploymentoptionthatwas atfirstmore highly favored by banks, but
today is increasingly seen among credit unions.

The shift toward hosted solutions and private cloud-based solutions has largely been driven by a
desire for the following:

» Reduced overall IT footprint with minimal installation or software upgrade
« Lower total cost of ownership

» Faster deployment/speed tomarket

» Less of a staffing burden

» Moretimetofocusonbankingactivities, withthetechnologyfocus shiftingbackto
providingvaluetocustomersanddifferentiatingthe customerexperiencerather
than focusing on infrastructure

« Lower regulatory burden

« Higherlevels of business continuity through vendor-run backup data centers
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As aresult, financial institutions don’t need all the hardware and resources they once did,
freeinguptimeandallowing IT stafftofocus onrevenue-generatinginitiativesinstead.
Additionally, parameter-driven solutions enable higher levels of customization without touching
code;thus, hosteddeploymentsenjoyalevel of customizationtheyoncedidn’t, coupledwith
the ability to take advantage of all new releases.

ITMODERNIZATIONARCHITECTEDAROUNDINTEGRATION

Over the years, financial institutions have built big technology stacks that are monolithic and
difficult to change. Legacy systems form an integral part of their value chain, and while some
systems are being replaced, acomplete overhaul of this value chainis unrealistic. The older, less
flexible platforms upon which those legacy systems were built make integration and data
accessibilitydifficult. This preventsfinancialinstitutionsfromhavingasingle sourceforclient
dataandresultsindata consistency challenges andthe needtoask customersforthe same
information multiple times—which is frustrating for customers. Additionally, some systems are
real-time while others are batch, further complicating bank goals to create areal-time
environment.

Integration challenges are especially great for the financial institutions that buy most of their
technology from multiple best-of-breed technology providers. Their efforts to offer best-in-class
capabilities to customers have worked against them when it comes to customer experience. In
anideal world, abank would be able to select a single vendor and require all other vendor
partners to easily plug into its back-end systems. Regional and some super-regional banks are
typically among the financial institutions hardest hit by integration challenges. While the largest
multinational banks are notimmune toiit, they are more likely to have many homegrown
solutions and the resources to invest to make their processes more seamless and their portal
experiences more user-friendly. On the other side of the spectrum, smaller community banks
and credit unions are also less challenged in this area, as they typically use fewer vendors and
depend primarily on their core banking vendor to meet most of their technology needs. Such
practices make them likely to have a more consistent experience across products. Financial
institutionsneedtomodernize theirtechnology and centeritaroundintegrationinorderto
achieve their user-experiencegoals.

While striving to modernize their IT and better respond to digital business demands, financial
institutions should consider the following to truly modernize:

= Reduce operational risk: Legacy technology means a higher exposure to risk,
especially due to extensive and unique levels of customization and the declining lack
ofknowledge withinthe business as to how such complex systemswork. Thisis
particularly the case in the areas of operational risk and security.

= Increase agility: Financialinstitutions need to be more responsive to changing
market conditions and digital demands from the business. Setting up their third-
party networks toincrease innovation will be particularly effective. Financial
institutions need to gain more expertise in agile development and operations skills,
and to leverage the opportunities presented by APl management.
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» Generate insights: Financial institutions need to cope with increasing amounts of
datain a variety of formats. An effective data management approach is essential to
deliveringcompellinginsights atscale. Financialinstitutions shouldleverage
regulations such as General Data Protection Regulation (GDPR, whichis startingin
Europe but is rapidly expanding globally) as an opportunity to fund technology that
will enable deeper customer understanding.

CUSTOMER-CENTRICITY ASTHE CATALYSTTO THE DIGITAL
TRANSFORMATION JOURNEY

ITtransformationisnotanewtrendbutonethathasbeengrowinginprevalence overthelast
few years as more modern, flexible technology solutions have been introduced to the market.
Phased approaches enable institutions to adopt a less risky technology transformation by first
replacing the most urgent areas. Most financial institutions, especially the largest banks, are
taking a progressive approach in their rollout of new technology solutions. In a phased approach,
some choose a specific geographic area, while others base their phases on vertical domains or
departments. Aite Group defines the three stages of digital transformation in Table B.

Table B: The Three Stages of Digital Transformation

Stage Definition

1. Today'’s reality: Different Many financial institutions have different customer experiences
channelsactindependentlyin  and products depending on the channel and the business unit,
silos. whereby the knowledge and operations exist in functional silos

contributing to brand dilution. Furthermore, most architectures
consist of a mix of architecture types (on-premises or Software-
as-a-Service [SaaS]), in-house-oriented services, and legacy
technologies that further contribute to the silos.

2. The short-term goal: Some  The interim step is to develop some channel-agnostic services,
cross-channel capabilities act leadingtoproductsynergies. Many institutions overcome the
as part of the same brand. challenges of legacy systems and different architectures by

exporting information from theminto a cloud platformand, from
there, serving information to their customers. This enables
greater data consistency and a better experience.

3. Theaspiration: Aunifiedand  Banking customers experience the brand, not the channel, with
seamless experience one organization servicing all channels. There is a single view of
constitutes thebrand. the customer across all channels and better use of analytics and

channel preferences.

Source: Aite Group

Whiletransformingthefinancialinstitutiontodeliverthe type ofexperience customers expect
can be alengthy and costly endeavor, successfully doing so promises to be a win-win scenario for
bothfinancialinstitutionsandtheircustomers. Customer-centricity is the catalystofthe digital
transformationjourney.Inthelongterm, thistransformationwillcreate opportunities for
financial institutions to better serve and deepen relationships with customers while also
operating more efficiently and effectively (Figure 5).
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Figure 5: Customer-Centricity as the Catalyst to the Digital Transformation Journey
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Source: Aite Group

CREATINGAUNIFIEDAPIECOSYSTEM

An APl strategy is viewed as table stakes for future success. The idea of APIs is not new within
the banking and payments industries. They have been used to connect with vendors for some
time, and in many instances, they are a key tool for internal infrastructure orchestration
between disparate platforms and services.

Financial institutions are looking for new ways to leverage increasingly standardized APlIs to
deliver and share information more directly within their own organizations, with partners, and
even with customers. Other drivers for financial institutions to create an API strategy include the
ability to build once and use many times, as well as the belief that it will lead to greater
operational efficiency across the organization (i.e., common taxonomy, common infrastructure,
common security, reusability).

Financial institutions also see APIs and software developmentkits (SDKs) as away to provide a
better user experience for their customers because the technology enables financial institutions

to more easily deliver information to their customers and the external systems those customers
use.Manyinstitutions envisionhavingacentrallocationthatcustomersanddeveloperscan
easily access and that houses all of their APIs. For those that do not yet have a unified and
centralized ecosystem for API-driven services, this is likely to occur in the future, due to broader
market demands (Figure®6).
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Figure 6: Creating an APl Ecosystem
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KEY DRIVERS AND CHALLENGES OF REPLACEMENT

Themarketand customerneeds are changing atafasterratethaneverbefore, leavingmost
banks with little choice but to replace their antiquated core systems. New systems provide real-
time capabilitiesand centralized customerinformationfiles,andopenarchitecturesrequire
financialinstitutionstobe able tomore easilyintegrate withandleverage the new capabilities
offered by third-party providers. Figure 7 identifies the factors that are contributing to
replacement as well as those that pose challenges for vendors attempting to penetrate
additional prospects.
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Figure 7: Factors for and Against Replacement
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Source: Aite Group

Drivers for replacement are as follows:

» Outdated systems at most banks that don’t meet new market expectations: Itis
notunusualforafinancial institution to be running a core banking systemputin
place 20 to 30 years ago. Such systems not only look dated but also run on outdated
technologyand programminglanguages, suchas Cobol, which make themexpensive
tomaintain. Additionally, finding programmers familiar with Cobol is becoming
increasingly difficult.

= Desireforopen platforms: Banks are increasingly finding that they can’t go at it
alone. A growing number of banks are not only leveraging multiple products from
traditional technology providers but are also considering partnerships with newer
fintech providers. Newer, more open platforms enable easier integration with these
third-party solutions and capabilities through the use of APlIs.

» Needforgreater flexibility and faster time to market of new products and services:
Customer needs are evolving at a growing rate, and financial institution systems
needtobe able tokeep up. New core systems offer greaterflexibility toease
creation and rollout of new capabilities and products. In today’s competitive banking
market, speed and agility offer a huge competitive advantage.

» Desireforacentralized customerinformationfile: As banking productsbecome
commoditized, customer experience has become a major point of differentiation for
many financial institutions. Further, as consumers leverage technology more and
more in their personal lives, they are increasingly expecting the type of personalized
experience they get from online retailers to also be offered by their banks and credit

18
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unions. That level of customization and ability to easily analyze an end user’s specific
needs requires a centralized customer information file, something older systems do
not deliver.

Challenges slowing down replacement for some banks follow:

Costandrisk: A core systemreplacementis likely to be the mostexpensive IT
initiative afinancial institution willevertake on. Thatfactor, coupled with the
importance ofthe systemanditsimpactonabank’s ability torunand perform daily
banking transactions, causes many banks to proceed with caution when considering
a systemreplacement.

Other IT priorities and limited budgets: Most banks, especially smaller ones, have
limited IT budgets, forcingthemto prioritize and oftentable initiatives they would
like to move forward with.

Inertiaand comfort with existing systems and processes: Change is nevereasy and
requires strong communication from the top down to get all affected parties on
board. Some banks embrace such communication, while others do not.

KEY PURCHASING FACTORS

While there are many reasons to purchase a new core banking system, the following factors
represent buyers’ key considerations when evaluating solutions:

Real-time capabilities
Modern and flexible APl-enabled architecture
Scalability and stability

Componentization, not customization—the ability to customize without touching
code, which prevents institutions from taking new releases easily; banks want to be
protected from themselves

A well-thought-out and forward-thinking product roadmap that addresses expected
market needs and aligns with the financial institution’s strategy

A vendor culture that aligns with that of the bank or credit union

KEY FUNCTIONALITY

Whenitcomestokeyfunctionality,asetof minimumrequirements mustbe mettosustainthe
basic needs of the clients. These minimum requirements are typically the same across regions
and are found in nearly all vendors in the market.

In order to increase overall adoption and capture additional market share, vendors are focused
on developing competitive differentiators. Competitive differentiators might not be attractive to
allpotential clients butare driving key clientadoption and could mean the difference forthose
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banks or credit unions looking for specific functionality needs. Features noted as next-generation
functionalities could become the standard industry practice overthe nextfew years; onthe
other hand, they could be completely ignored. Given the limited resources within each vendor, it
isimperative thatappropriate investments are made across the needs of past, current, and

future clients (Figure 8).

Figure 8: Key Functionality Trends
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within the next few years; on the otherhand, it
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Source: Aite Group
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KEY STATISTICS AND PROJECTED IT SPENDING

This section provides information and analysis on key market statistics as well as projected IT
spending related to the vendor market.

While the number of bank failures has slowed in recent months, the number of U.S. financial

institutions has declined from 17,527 institutions in 2005 to 11,022 in 2018, largely as a result of
mergers and acquisitions, the costly burden of regulation on smaller financial institutions, and a
challenging economic environment (Figure 9).

Figure 9: Number of Financial Institutions in the United States

NumberofFinanciallnstitutionsinthe United States,
2005 to 2018

8,695 8,012 m—— Banks
Credit unions

5,785 5 605
5.480
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Source! FDICU, NUCUA, Ailte Group

ANNUAL REVENUE ESTIMATES ANALYSIS

The U.S. core banking vendor landscape is primarily composed of established players with strong
revenue streamsandfinancialviability. Theyarethe primarytechnology providers formostof
theirbankclients, therebyrequiringthemtohave notonly afeature-rich core offeringbutalsoa
full portfolio of otherintegrated products and services. Most ofthese vendors adopt a best-of-
suite strategy. Though several non-U.S.-based core providers and a handful of emerging players
aretryingtoenterthis space, itisanindustry with high barriers to entry, given banks’ focus on
vendor experience and a proven track record. Among the six leading vendors fully profiled in this
report, four generate greater than US$500 million in annual revenue (Figure 10).
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Figure 10: Annual Revenue Estimates Breakdown

Breakdown of Leading Core Vendors by Annual Revenue
(N=6)
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Source: Vendors

CLIENT BREAKDOWN BY TYPE

Mostofthetechnology providers profiledinthisreporttargettheircorebankingsystems atall
sizes of banks; however, their levels of success within each asset segment often vary. Several
vendors have multiple core offerings targeted at financial institution segments. Table C provides
ahigh-level snapshot of each vendor’s success selling core systems to each of the key financial
institution segments.

Table C: Vendor Core Client Base by Financial Institution Type

Large banks Midsize banks Small banks Community Credit
(greater than (US$10 billionto  (US$5 billionto  banks (less than  unions

US$30 billionin  US$30 billionin  US$10 billionin ~ US$5 billion in

assets) assets) assets) assets)
csl [ | [ |
Finastra | | |
FIS | | | | | |
Fiserv | | | | |
Jack Henry m [ ] [ ] | |
VSoft [ | [ |

Source: Vendors
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NUMBER OF NEW CONTRACTS SIGNED

U.S. banks are facing growing pressure to replace their core systems. Thus, many vendors have
seen a consistent number of new contracts signed, as well as a number of requests for proposals
received overthelastfewyears amongtheirprimary core systems. While the totalnumber of
contracts signed has slightly increased or decreased since 2013, it has remained close to 200
during each year (with the exception of 2016, when it had a slightly larger decline). 2018 appears
to be no different, with the estimated number of new contracts signed at 209.

Figure 11 shows responses from the leading U.S. vendors when asked for the number of new

U.S. bank and credit union clients at each point in time.

Figure 11: Average New Client Wins

Number of New Core Banking Contracts Signed With Leading U.S. Core
Vendors, 2013 to €2018

236

2013 2014 2015 2016 2017 2018

Sodurce: vendors

Banks continuetobe responsible forthe majority of core systemreplacements and signed
approximately 70% of the new core contracts with leading vendors in 2018 (Figure 12). Credit
unions are also active in the replacement market, especially those looking for more business-
specific capabilities, but they demonstrate a lower tendency to replace their core solutions and
providers than banks. This is largely due to fewer solution options and satisfaction with existing
platforms.
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Figure 12: Breakdown of Recent U.S. Core Replacements by Institution Type

BreakdownBetweenBanks and Credit Unions forNew Core Banking
Contracts Signedby U.S.Core Vendors, 2016 to e2018

e2018 70% 30%

2017 71% 29%

2016 67% 33%

= Banks Credit unions

Source: Aite Group

FORECAST MOMENTUM AND IT SPEND

The trend to replace core systems is expected to continue in a steady flow from prior years,
increasing slightly during 2019 and 2020. Among the leading core technology providers profiled
in this report, many reported to Aite Group analysts that they are seeing an increased number of
U.S. banks in the market for a new core solution compared with two to three years ago. While
the need to replace exists, the cautious pace financial institutions exercise for core replacements

is likely toremain.

Based on their feedback and our own knowledge of the market, Aite Group forecasts 640 U.S.-
based banks and credit unions will sign a new core banking system vendor contract between
2018 and 2020 (Figure 13).
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Figure 13: Forecast Number of New Contracts Signed

Projected Core Banking Contracts for Leading U.S. Core Vendors,
2017 to 2020
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Source: Aite Giﬁup estimates

Given the slightly lower number of core contracts signed during 2018, Aite Group estimates that
the 11,022banksand creditunionsinthe United States spentroughly US$2.24 billiononnew
core bankingsolutionsin2018, adecrease 0of 1.8%from2017. Thisonlyincludes new core
contract hardware and software costs and does not include investments in existing systems. It
also assumes only standard functionality isincluded and excludes costs overand above the base
licensefees,sosubstantialmodifications and/orcustomizations are notincluded. ltdoes not
include any ancillary services oroptional systems, such as digital banking channels, payments
systems, remote deposit capture, or banking security initiatives, as these typically belong to
otherproductlines. The total core banking spend among U.S.-based banks and credit unions is
expectedtoreachoverUS$2.3billionby 2020, with higherrates ofgrowthin2019and 2020
(2.4% and 1.4%, respectively; Figure 14).
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Figure 14: Estimated Spend on New Core Banking Systems by U.S. Financial Institutions

U.S. Bank and Credit Union Core Banking Spend, 2017 to e2020
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Source: Aite Giﬁup estimates

The 100 largest banks inthe United States (ranked by asset size) will spend more than US$815
million on core banking in 2018. U.S. banks with US$10 billion to US$30 billion in assets won't
spend nearly as much, investing just US$314 million in core banking. Inturn, the smaller banks
withlessthan US$10billioninassets willspend atotal of US$926 million, with creditunions
spending the remaining at US$188 million (Figure 15).

Figure 15: Bank and Credit Union Core Banking Spend by Asset Class

Bank and Credit Union Core BankingSpend by AssetClass,e2018
(In US$ millions)

$815

Large U.S. banks  Midsize U.S.  Small U.S. banks Community U.S. U.S. credit unions
with more than banks with with between banks with less
US$30 billion in  between US$10 US$5 billion and than US$5 billion
assets billion and US$30 US$10 billion in in assets
billion in assets assets

Source: Aite Group
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DEPLOYMENT OPTIONS A NALYSIS

Finally, when deploying those solutions, the majority of banks and creditunions will selecta
hosted/on-demand option. An overall market shift in favor of hosted/on-demand deployments
hasbeenobservedforthelastfewyearsandisexpectedtocontinue. Infact, withtheexception
ofthe 20 largest U.S. banks, most financial institutions prefer such a deployment over licensing
the solutionandrunningitin-house. Hosted deployments oftenlead to fastertime tomarket,
lower capital expenditures, and the ability to remain on new releases.

Approximately 70% ofthe banksrunning one ofthe majorcore solutions profiledinthisreport
arerunningitinahosted/on-demand environment,comparedto48%in2011 (Figure 16).A
similartrendis seenamongcreditunions, thoughthe shifttohosted environmentsis slightly
slower giventhelowervolume of new deployments. Approximately 53% of creditunions
running one of the major core solutions profiled in this report are running it in a hosted
environment compared to just 29% in 2011 (Figure 17). Given the strong preference for hosted
deployments inthe U.S. market, all of the vendors profiled in this report provide this
deployment option, with most offering both hosted and licensed environments.

Figure 16: Breakdown of Vendor Bank Core Client Portfolios by Deployment Environment

Total Bank Core Deployment Environments,
2011, 2015, and 2018

48% Hosted/ASP
4200 70%

H Licensed

2011 2015 2018

Source:” Vendors
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Figure 17: Breakdown of Vendor Credit Union Core Client Portfolios by Deployment
Environment

Total Credit Union Core Deployment Environments,
2006, 2011, and 2015
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In2018, atleast 95% of the new core system contracts signed by banks have been for a hosted
deployment, while atleast 70% of those signed by credit union have (Figure 18).

Figure 18: Breakdown of 2018 Deployments

2018 New Bank and Credit Union Deployment Environments

Banks ¥/ 95%

Credit unions 70%

H|icensed SaaS/Hosted

Source: Aite Giﬁup estimates
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VENDOR COMPARISONS

This section presents comparative data and profiles for the individual vendors that participated
inthe AIM evaluation. Thisisby nomeansanexhaustivelistofvendors, andfirmslookingto
undergo a vendor selection process should conduct initial due diligence prior to assembling a list
of vendors appropriate for their unique needs. Table D presents basic vendor information for the
participating solutions.

Table D: Basic Vendor Information

Company name Headquarters Year founded Primary U.S. core banking target
market

csi Paducah, Kentucky 1965 Community to regional banks

Finastra London 2017 Community banks and credit unions

FIS Jacksonville, Florida 1968 Community to regional to large

banks and credit unions

Fiserv Brookfield, Wisconsin 1984 Community to regional to large
banks and credit unions

Jack Henry Monett, Missouri 1976 Community to regional to large
banks and credit unions

VSoft Atlanta 1996 Community banks and credit unions

Source: Vendors

Table E presents high-level productinformation. New version releases are becoming more
frequentasagrowing number of vendors adopt agile development methodologies.

Table E: Basic Product Information

Primary core system Launch date Current version  Frequency of new
product name(s) version releases

csl NuPoint 2008 N/a Twice per year
Meridian 2008 18.05 Three times per year

Finastra Fusion Phoenix 1993 2017 Once per year

FIS IBS 1980 N/a Four times per year
Horizon 1989 2018.06 Twice per year
Profile 1980 7.6.1 Twice per year
Systematics 1977 218-181 Twice per year

Fiserv DNA 1995 441 Three times per year
Premier 1978 9.2 Twice per year
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Primary core system Launch date Current version  Frequency of new

version releases

product name(s)

Precision 1991 18.0 Twice per year
Signature 1983 18.1 Twice per year
Cleartouch 1982 2018 R2 Twice per year

Jack Henry SilverLake System 1988 July 2018 Twice per year
Episys 1985 2018.06 Twice per year
Core Director 1999 Release 2018 Once per year
CIF 20/20 1990 2018 Twice per year

VSoft Wings (replacing 2010 5 Twice per year
CoreSoft)

Source: Vendors

Table F presents high-level technical information associated with each product. For more
detailed information, banks should consult individual vendors.

Table F: Product Technical Information

Vendor Product Core architecture Programming language(s) used
csl NuPoint Private cloud-basedofferingvia  Visual Basic .NET, C#, COBOL,
Saa$ architecture Java, J2EE, XGEN (4th
Generation Language), ALGOL
Meridian Service-oriented architecture Visual Basic .NET, COBOL,
(SOA) ASP.NET, Java, C#
Finastra Fusion Phoenix Open architecture using the Visual Basic.NET, Microsoft SQL,
Microsoft .NET framework Extensible Markup Language
(XML), C#
FIS IBS Combination of IBS and DB2 Java, COBOL, C++
databases accessible via a
defined services layer to open
systems, browser-based front-
end application and user
interfaces
Horizon Open architecture based on the  RPG, Java, Java Scriptovera DB2
IBM iSeries platform Universal DataBase
Profile Client server C+, Java, M
Systematics IBM System z and Unix/Linux COBOL
composed of IBM z/OS,
Linux/Unix, Oracle/SQL Server,
and DB2 LUW
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Vendor Product Core architecture Programming language(s) used
Fiserv DNA Oracle database integrated to  .NET, HTML5, REST, Angular 5
.NET N-tieruserinterface,and
HTML5with REST-basedservices

Premier N-tieredsystemsusingbrowser- ~ COBOL, .NET, Progress Open
based user interfaces and rich-  Edge
client applications

Precision N-tiered systems, usingarich Progress Open Edge, C#, .NET
client desktop application
Signature N-tiered systems using browser-  RPG, .NET
based userinterfaces and smart-
client
Cleartouch N-tiered systems usingasmart- Cobol, Algol and .NET
clientportal and applications
Jack Henry SilverLake IBM Power System with i RPG Free Form and RPG IV
System operating system
Episys IBM AlX, client/server Java, C, PL/1
Core Director Windows server-based C# and Synergy D/E
CIF 20/20 IBM Power System with i RPG Free Form and RPG IV
operating system
VSoft Wings (replacing Web-based application Java, JavaScript, and HTML
CoreSoft)

Source: Vendors

Table G presents vendors’ standard client service offerings. Most provide a breadth of offerings.

Table G: Client Service Support

Vendor Service-level  Online issue Single point 24/7 Online User working
agreement tracking of contact support training groups/

client forum

Csl | | | | | | |

Finastra | | | | | |

FIS | | | | | | |

Fiserv | | | | | |

JackHenry m [ ] [ ] [ ] | |

VSoft ] ] n n O O

Source: Vendors
Key: ® = Yes; 1= No
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TableH presents eachvendor’'sabilitytosupportvarious deployment options. Asmentioned
previously, all of the vendors offer a hosted on-demand option within atleast one of their core
offerings giventhe observable strongbankand creditunion preference forthatenvironment.
Some top 20 banks as well as a few regional players continue to prefer a licensed deployment, so
many of the vendors also offer that option.

Table H: Product Deployment Options

Vendor Product Licensed/on-premises  Hosted/on-demand
csi NuPoint O |
Meridian | |
Finastra Fusion Phoenix | n
FIS IBS O |
Horizon | ]
Profile ] [ |
Systematics ] ]
Fiserv DNA ] |
Premier [ ] ]
Precision | |
Signature [ ] |
Cleartouch O [
Jack Henry SilverLake System [ ] [ |
Episys | |
Core Director [ | [ |
CIF 20/20 [ | |
VSoft Wings (replacing [ | [ |
CoreSoft)

Source: Vendors
Key: ® = Yes; 1= No

Most of the core solutions available in the market are either smart-client or browser-based
(Table ).

32

© 2019 Aite Group LLC. All rights reserved. Reproduction of this report by any means is strictly prohibited.
101 Arch Street, Suite 501, Boston, MA 02110« Tel +1.617.338.6050 « Fax +1.617.338.6078 « info@aitegroup.com « www.aitegroup.com



AIM Evaluation: The Leading Providers of U.S. Core Banking Systems FEBRUARY 2019

Table I: Front-End Technology Support

'Vendor ~ Product ~ Thickclient Smartclient Browser-based |

csi NuPoint [
Meridian |

Finastra Fusion Phoenix [ |

FIS IBS [ |
Horizon [ |
Profile [ |
Systematics [ ]

Fiserv DNA | |
Premier |
Precision [ |
Signature [ ]
Cleartouch [ |

Jack Henry SilverLake System [ | [ | [ |
Episys | | |
Core Director [ | [ [ |
CIF 20/20 | [ |

VSoft Wings (replacing [ ] [ | [ ]
CoreSoft)

Source: Vendors

As stated previously, mostfinancialinstitutionsbeyondthelargestonesoftenlooktotheircore
providerstobetheirprimarytechnology partner. As such, breadth of productportfoliois critical.
Table J, Table K, Table L, Table M, and Table N compare the breadth of each of the leading
vendor’s product portfolios in critical areas.

Table J: Channel Solutions

Csl Finastra FIS Fiserv Jack Henry VSoft
Digital corporate cash | - | [ | [ | [ |
management
Digital small-business | = ] | [ | [ |
banking
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Csl Finastra FIS Fiserv Jack Henry VSoft
Digital consumer | - [ | | | [ |
banking
Portal solution [ | = | | . [ ]
Digital consumer | [ | [ | | = [ |
onboarding
Digital treasury [ | | | | ]
onboarding
Tier-1 call center [ | | ] | [ |
Branch platform and [ | [ | [ | | [ | [ ]
teller application
Interactive Voice | [ | [ | | [ | -
Response (IVR)
Chatbots = = = - [ |

Source: Vendors

Key: m= Homegrown; 0= Acquired through acquisition, 4= Available through third-party providers

Table K: Payment Solutions

Csl Finastra FIS Fiserv Jack Henry  VSoft
Debit card processing = [ ] | = =
ATM driving and 0 = [ | [ | = =
processing
EFT switching . = | ] = -
Credit card | = [ | [ | = =
processing
Open-loop prepaid | = [ ] | =
card processing
Closed-loop prepaid = [ ] | =
card processing
Loyalty and reward > @ | ] = =
program
management
Merchant acquiring = [ ] [ | |
and processing
Bill payment > | | n O
Person-to-person [ | [ | = [ | 1 [ |
payments
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(] Finastra FIS Fiserv Jack Henry  VSoft
Payment hubs [ ] | [ ] = |
Real-time payment = O [ ] = |
solution

Source: Vendors

Key: m= Homegrown; 0= Acquired through acquisition, 4= Available through third-party providers

Table L: Business Intelligence, and Document and Check Processing

csl Finastra FIS Fiserv Jack Henry VSoft

Predictive analytics for | [ | = [ | 0 =
cross-sell

CRM [ | [ | = | | @
Chief executive officer [ | [ | @ | [ | [ |
(CEO)/board dashboard

Account analysis [ ] [ ] [ ] [ ] | |
Document imaging | = 0 [ | . [ |
Check imaging [ | = O [ | | [ |
Item processing [ ] = . [ ] | |
Remote deposit capture R [ | . [ ] 1 |
Mobile capture > [ ] . [ ] | [ |
Branch capture [ | [ | . [ | | |
Integrated receivables [ ] 0 | . =

Source: Vendors

Key: m= Homegrown; 0= Acquired through acquisition, = Available through third-party providers

Table M: Lending Solution

Csl Finastra FIS Fiserv Jack Henry VSoft
Consumer loan > [ | 0 [ | [ | [ |
origination
Small-business loan 4 [ ] - = [ | [ |
origination
Commercial loan 4 [ ] O = [ | [ |
origination
Consumer mortgage > [ | [ | [ | [ | @
processing
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Csl Finastra FIS Fiserv Jack Henry VSoft
Consumer loan [ | [ ] [ | [ ] [ | =
servicing/collections
Commercial loan > [ | [ | [ ] [ | [ |
portfolio management
Loan modification [ | [ | [ ] [ | [ |

Source: Vendors

Key: m= Homegrown; 0= Acquired through acquisition, 4= Available through third-party providers

Table N: Fraud/Compliance Solutions

Csl Finastra FIS Fiserv Jack Henry VSoft
ID verification [ ] = [ | | = =
Biometrics @ 0 [ ] = |
authentication
Predictive analytics > = | n = =
for fraud prevention
Deposit fraud [ ] @ [ ] [ ] [ ] [ |
Card fraud | [ | [ |
Positive pay [ ] [ ] [ ] [ ] | |
Online fraud [ | = = [ ] | |
mitigation
Enterprise fraud = [ | [ ] 0 ]
management
Anti-money | = | ] ] =
laundering

Source: Vendors

Key: m= Homegrown; 0= Acquired through acquisition, = Available through third-party providers

Fiserv remains the dominantleader in the U.S. core banking market, with more than 4,000 (38%)
ofU.S.-basedfinancialinstitutionslive withone ofits core offerings. thasbeenable tomaintain
thisshareandeven growitslightly despite a shrinking potential customerbase mainly dueto
mergersand acquisitions. Infact, mostofthe leading players have seenlittle change in their
marketshareinthe lastfewyears (Figure 19). Foramore detailed analysis of vendor clients,
please refer to the Vendor Profiles section.
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Figure 19: Vendor Market Share in the United States

Estimated VendorMarket Share AmongU.S.Financial Institutions
(Total U.S. financial institutions at mid-2018=11,022)

Other
25%
Fiserv
cocc 38%

1%
Csl —
4%
Finastra

4%

FIS
12% Jack Henry

16%

Source: Aite Group

While Fiserv enjoys the largest share of the market, FIS is the clear leader in the United States
among large (greater than US$30 billion in assets) and midsize (between US$10 billion and
US$30 billion in assets) banks (Figure 20).

Figure 20: Total Number of Large and Midsize Bank Clients

Number of Large (greater than US$30 billion assets) and Midsize (between
US$10 billion and US$30 billion assets) U.S.-Based Core Clients

FIS

Fiserv

Jack Henry

Finastra 1

Csl |0

Source:” Vendors

Finally, Jack Henry is showing strong growth within its client base and has averaged
approximately44 newcoreclientsduringeachofthelastthreeyears(Figure21).
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Figure 21: Average New Core Contracts Signed

Average NumberofNew U.S.Core Contracts Signed Overthe Last Three
Years

Jack Henry

FIS

Csl

Finastra

Fiserv N/A

Source: Vendors
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AIM EVALUATION

This section will break down the individual AIM components, drawing out the vendors that are
strong in each area and how they are differentiated in the market.

THE AIM COMPONENTS ANALYSIS

Figure 22 provides an overview of how each vendor scored in the various areas of importance.
Each vendor is rated, in part, based on its own data provided when responding to the RFI
distributed by Aite Groupaswellason productdemosandfollow-updiscussions as partofthe

AlIM process. Ratings are also driven by the examined vendors’ reference customers to supporta
multidimensional rating.

Figure 22: AIM Components Analysis by Heat Map

Vendor Client Client Product
stability strength service  features

(o1]] 66% 61% Legend:
Finastra 58% 65% BESTINCUASS 1 I o7 - 100%
Fis 2% R 1%6-00%
Fiserv 65%-80%
Jack Henry 76% N ENERGING <65%
Vsoft 41% 7%

Source: Vendors, Aite Group

Vendors

VENDOR STABILITY

The core banking vendor landscape is a stable one, composed of established players with strong
financials, growthrates,andreinvestmentinresearchanddevelopment.Notsurprisingly, all
vendors profiled in this report score well in this area. FIS edged out slightly ahead of its
competitors due in part to its strong financials, its continued revenue growth, and the strength
of its managementteam.

CLIENT STRENGTH

The core banking space is extremely competitive. Further, giventhe expenses and perceivedrisk
associated with core system replacement, sales cycles are often extremely long. Fiserv scores
highestinthis category as aresultofthe overall size of its clientbase, its breadth across all
financial institution asset segments, and its ability to consistently sign on a high number of new
coreclientsrelativetoits competitors. The vendoralso scores high forits marketreputation.

CLIENT SERVICE

The scoring of this category largely depends on vendor-provided information on service-level
agreements and provided support as well as on client feedback about each vendor’s ability to
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deliveronpromisesand provide highlevels ofservice aswellasapositive costvalue. Those
scoring highestinthis category also have strong customeradvisory boards. Jack Henry came out
ontopinthiscategory asaresultofits strong clientbase, high level of customerinvolvement
fromits managementteam, focus onservice, and clients whofeeltheirrequests are being
addressed.

PRODUCT FEATURES

While this category considers feedback from clients regarding the robustness and breadth of the
functionality within each ofthe vendor’s core banking offerings, italso measuresimportant
factors, such ease of upgrades and supportfor customizations. Fiservled the field in this
category based on strength in those areas.

THE AIM RECOGNITION

To recap, the final results of the AIM recognition are driven by three major factors:
» Vendor-provided information based on Aite Group’s detailed AIM RFI document

» Feedbackfrom participating vendors’ clientreferences and/orfeedback sourced
independently by Aite Group

= Analysis based on marketknowledge and product demos provided by participating
vendors

Figure 23 represents the final AIM evaluation, highlighting the leading vendors in the market.
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Figure 23: U.S. Core Banking AIM
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= Estimatedplacement

Source: Vendors, Alte Group

BEST-IN-CLASSVENDOR: FISERYV

This award is in recognition of a vendor’s overall experience in the core banking market,
including total client base, overall client growth, and recent successes. Fiserv leads the pack from

a total-number-of-deployments standpoint. There are more than 4,000 financial institutions live
onitsvarious core bankingofferings. Fiservhasthe ability tomeetmany (ormost) of afinancial
institution’s technology and service needs. This is especially important to smaller institutions
thatlooktotheir core providers tobe their primary technology partners. Premier continues to
represent the largest number of clients for Fiserv, and DNA continues to see great momentum in

the credit unionspace.
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LEADERSOFTHECONTENDERS:JACKHENRYANDFIS

Jack Henry and FIS both offer extensive core processing capabilities as well as a full suite of

ancillary products, such as end-to-end payments, risk management, and a full range of retail and
corporate digital bankingofferings.

INCUMBENT/EMERGING

This field is becoming increasingly crowded with competition from strong regional, international,
andemerging vendors. Some ofthese players are growing their customerbase rapidly and
raising the customer experience bar.

ADDITIONAL AWARDS

BESTUSEREXPERIENCE:CSI

CSI's newly redesigned core banking platform stands out from its competition as a result of its
modernlookandfeel, graphics, andinnovative way of displaying banking relationships.

MOSTADVANCEDAPISTRATEGY:FIS

FIS’ Code Connect offers the most advanced API platform and environment of the leading U.S.
coreproviders. Itisnotonlybeingusedinternallyby FISbutisalsobeingleveraged by third-
party providers. Itprovides ahubforFIS clients forAPldevelopmentandtesting,aswellas
comprehensive guides, developers’ documentation, frequently asked questions, and testing
services.
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VENDOR PROFILES

Thissection provides profiles of vendors thathave participatedinthis AIMevaluation: CSl,
Finastra, FIS, Fiserv,Jack Henry,andVSoft. The keystrengths and challenges ofeachvendorare
presented in Table O, Table P, Table Q, Table R, Table S, and Table T.

CSl

Paducah, Kentucky-based CSI was founded in 1965 and has approximately 1,100 employees. It
offersawide variety oftechnology services to U.S. financial institutions of many sizes. In
addition to core processing, it offers solutions to address banking needs in regulatory
compliance, document services, managed services, payments processing, digital banking, and
cloud-based hosting and security.

AITEGROUP’'S TAKE

CSloffersthemarketabroad portfolioof products and servicesthattightlyintegrate with itstwo
core solutions targeted atbanks: NuPointand Meridian. Over the years, CSlhas made
substantial investments in its infrastructure that serve as the foundation for hosting and
deploying secure private cloud services as well as transforming its core product offerings into a
service-oriented architecture. Customers can subscribe to more than 50 cloud services for total
integration with loans, deposits, time deposits, financial management, card services, ACH,
payments processing, imaging, board reporting, digitalbanking, risk management, and
compliance, as well as a long list of complementary products and services and approved third-
party vendors.

Inaddition to its SaaS cloud solutions, CSl offers an Infrastructure-as-a-Service model for CSlI
affiliate companies and best-of-breed business partners for faster integration. More recently, the
vendorhas made ssignificantenhancementstothe userexperience ofboth ofits core banking
platforms. Tight integration across its product set is a key driver for many banks selecting this
vendor. Because of its SaaS offering, CSl does not maintain multiple versions of the product. This
strategy vastly improves support, maintenance, and compliance of the core banking products.

Theregularupgradestothetwo platformsledtomajorchangestothe middletierandfrontend
ofthe solution,implementingan SOA, and consistentdevelopmenthas continuedsince the
launch of the products.

BASICFIRMANDPRODUCTINFORMATION
e Headquarters: Paducah, KY

« Launched: 1965
* Number of employees: 1,100

» Ownership and annual revenue: CSlis publicly traded onthe Premier QXtier ofthe
OTCMarkets Group Inc. underthe symbol CSVI. CSI'srevenue forfiscal year2018—
ending February 28,2018—wasUS$249.6 millionandrose6.2% comparedto
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US$234.9 million for fiscal 2017. Net income for fiscal year 2018 was US$38.8
million, a 25.6% increase compared to the fiscal 2017 net income of US$30.9 million.

+ Nameofcorebankingsolutions: CSlofferstwo core solutionstothe market—
NuPoint and Meridian.

= Targetcustomer base: Both core banking solutions are targeted solely at banks:

= NuPoint core solution is primarily targeted at full-service community or
commercial banks that desire the flexibility of a cloud-based, parameterized,
flexible banking platform. It offers numerous integrated solutions and services,
with many third-party connectivity options available as well. It is only available
in a hosted/service-bureau environment.

= Meridian core solution is primarily targeted at more traditional community
banks. While this solution also offers the flexibility of a parameterized, flexible
banking platform, it is designed to offer a one-stop solution to banks desiring a
more simplified operating environment and vendor management. It is offered
in a hosted or licensed environment.

< NumberofU.S.-basedclients: Thereare420bankslivewithoneof CSl'score
banking offerings. The core system clientbase can be broken down as follows:

= Large banks (greater than US$30 billion in assets): Zero

« Midsize banks (US$10 billion to US$30 billion in assets): Zero
= Small banks (US$5 billion to US$10 billion in assets): One

= Community banks (less than US$5 billion in assets): 419

= Credit unions: Zero

* Number of new core system clients: CSl averages about 17 new core system client
wins peryear.

- 2015: 21

= 2016: Seven

- 2017:22

= Firsthalf of 2018: 10

+ Implementation options: NuPoint can be deployed in an ASP/on-demand
environment only. Meridian can be deployed in either an ASP/on-demand or on-
premises/licensed environment. Amongits client base, 322 are in an ASP/on-
demand environment, while 97 are licensed.

» Thethree products and services offered by the company seeing the greatest
demandbybanks: Mobilebankingapp, managedservices, andfraudanomaly
detection

« Theproducts and services offered by the company seeing the greatest demand by
credit unions: Notapplicable

44

© 2019 Aite Group LLC. All rights reserved. Reproduction of this report by any means is strictly prohibited.
101 Arch Street, Suite 501, Boston, MA 02110« Tel +1.617.338.6050 * Fax +1.617.338.6078 « info@aitegroup.com « www.aitegroup.com



AIM Evaluation: The Leading Providers of U.S. Core Banking Systems FEBRUARY 2019

= Average number of company products (in addition to core) used by core
customers: CSI’s core customers use an average of 65 CSl products.

= Approximate size (total assets) of largest core banking customerdeployedinan
ASP/on-demand environment: US$7.1 billion

« Largestnumberofconcurrentusersits mostscalable core systemis supportingfor
abankin alive implementation: 1,125

SOLUTIONUSABILITY

In2018, CSlwentthroughanextensive user-interface redesign. The redesignis user-friendly and
is described by its clients as easy to navigate. The dashboard page, which is the first touch point
afterlogin, brings together the features that banking employees use most often. This page acts
as a launching pad that provides access to many features from one place. The tiles on the page
arelogicallyorganizedintomain categories: customerengagement, customerexperience,
business analytics, and loan administration, to name a few.

Dashboards, analytics, strong reporting capabilities, and integration into Microsoft Outlook
further enhance the user experience. The solution also includes a series of dashboards that
incorporate agreatdeal ofanalytics, enablinguserstoviewimportantmetrics, customer
interactions, and transactions.

CSI's newly redesigned core banking platform clearly stands out from its competition as a result
of its modern look and feel, graphics, and innovative way of displaying banking relationships.

TOPPRODUCT DEVELOPMENT INITIATIVES COMPLETED OVER THE LAST
12 MONTHS

» NuPoint: Digitalbanking platform, integrated campaign management, and
omnichanneldigital account onboarding

» Meridian: Replacedcustomerrelationship systemwith new system,BSALinksrisk
rating and exception tracking, and teller capture

TOPPRODUCTDEVELOPMENTINITIATIVESFORTHENEXT12MONTHS

= NuPoint: CSI Bridge APl marketplace, integrated device platform (ATMs andself-
service kiosks), and advanced account analysis

* Meridian: NuFundonline accountopening, additionalautomation forBSALinks, and
Master Data Management Structure for Advanced Reporter

API STRATEGY

In August 2018, CSl introduced CSiBridge, an API platform, to give banks the power to build
customtechnology integrations. CSiBridge provides a platform thatboth CSIbank clients and
third-party providers can use to securely access data forancillary solutions. CSl bank clients can

take advantage of the open API platform to customize and release new services more quickly
through prebuilt APIs into popular banking features.
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The platform offers APl integrations into a catalog of CSI's banking infrastructure, such as ABA
verification, account analysis, account opening, cards, demand deposits, loans, imaging, savings,
andwires. Throughthis catalog of services, CSl provides ongoing updatesintoeach API, ensuring
thatallintegrations utilize the mostrecent, secure programming versions. The catalog will
expand over time to provide its clients with the ongoing ability to create customizations.

CLIENT FEEDBACK

OneofCSI'skeystrengthsisthelevelofserviceand supportitprovidestoits bankclients. This
vendor consistently gets high scores from clients for its client service and support, its reputation,
andtheaccessibility ofitsmanagementteam. Highlevels of satisfaction haveledtohighclient
retention rates for CSI. Banks often select CSI’s core banking solutions because of its common
culture centered around integrity and openness, team approach to relationship management,
and tightly integrated products. The vendor also gets strong points on user experience and for
becoming increasingly digitallyfocused.

Clientsmentiontheywouldlike tosee enhanced functionality forthe cash management
solution, especially in the area of risk management reporting. Another area in which clients
wouldliketoseethevendorimproveoverallisinthe speed ofdevelopmentofnew products
and services.

Table O: Key Strengths and Challenges—CSI

Strengths Challenges |
Long-standingand dedicated focusonthebank  Lack of proven track record among large financial
space institutions

Usability and user experience of the new Overall product portfolio gaps, including payment
release processing beyond debit cards, which can be

addressed via partnerships

Transparentmanagementteamand high
retention rates

Source: Aite Group

FINASTRA

Finastra was formed in 2017 by the combination of Misys and D+H. It offers the market
innovative, next-generation technology on its open Fusion software architecture and cloud
ecosystem. It offers a full suite of pre-integrated solutions to over 9,000 customers across the
globe with products spanning retail banking, transaction banking, lending, and treasury and
capital markets. Finastra serves 48 ofthe 50 largest banks globally and generates approximately
US$2.1 billion in annual revenue.

U.S. banks and credit unions run one of four distinct core banking solutions offered by Finastra:

= Fusion Phoenixis its flagship solution for the U.S. market and is the only one actively
being sold in the States.
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= Fusion UltraData is still sold and is seeing the greatest interest in Puerto Rico.
= Fusion Intrieve is a solution run primarily by thrifts.

= Fusion Sparak is a solution that has historically been targeted at the lower end of the
community bank market.

Both Fusion Intrieve and Fusion Sparak are in compliant or “mature” mode, with neither actively
soldin the market. As such, the vendor continues to make necessary maintenance
enhancements and ensures regulatory compliance for the two solutions. They will be maintained
aslongasclients continue to run them, but the expectation is that the banks will eventually
migrate onto the more modern and feature-rich Fusion Phoenix platform.

Finastra also offers Fusion Essence, Midas, and Equation in the global market. They are not
targeted atthe U.S. market and thus will not be considered for this evaluation.

AITEGROUP’'S TAKE

Finastraoffersthe U.S. market a real-time modern and true Microsoft platform fromtop to
bottom. It doesn’t have the largest market share of the U.S. core providers, but its client base is
loyal, with severalclientsrunningits core solutions formore than 20 years. Its overall product
portfolioisbroadandespecially stronginlending. Thevendorseesits strengthinthelending
space coupled with its ability to handle all types of loans within a single platform to be its
greatest market differentiator. In fact, most recent Fusion Phoenix wins have been of banks and
credit unions requiring strong lending, commercial functionality, and modern, open core banking
platform capabilities.

Fusion Phoenix has historically been targeted primarily at banks and commercially focused credit
unions. Recent enhancements to its capabilities have enabled the vendor to also more heavily
targetallcreditunions,includingthose withoutacommercialfocus. The vendorwillcontinueto
focusonthe creditunion marketoverthe coming monthstogrow and expandthe breadth ofits
clientbase. Creditunionslive on Fusion Phoenixare happywith the platformand are helping
Finastra to get more credit unions on board.

Fusion Phoenix’s built-in workflow manager is a differentiator in the market. Clients have
leveraged it to create many workflows to improve efficiency and streamline their processes. It
allows common tasks and processes in the core to be defined and automated, ensuring policies
and procedures are maintained, and consistency is applied each time a business process is
initiated. Thatresultsintheability toreduceriskandfinancial output, reduce employeetimeon
mundane tasks, and give customers or members a consistent experience.

Finastra clients have experienced a great deal of change over the last few years as the company
has changed hands from Harland Financial Solutions to D+H to Finastra. Given the company’s
headquartersandstrengthin Europe, itis no surprise that several clients have expressed
concerns about the vendor's commitment to the U.S. market. Major efforts by the management
team,aswellaslargeinvestmentsintoitsU.S. products, suchasFusionPhoenixand Fusion
UltraData, since the creation of Finastra have helped to ease some concerns. Finastra’s recent
acquisition of Austin-based Malauzai is a critical one for the vendor’s success in this market. It
notonlyfurtherdemonstratesaU.S.commitmentbutalsoprovidesthe vendorwithbest-in-
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class digital capabilities. While the vendor already offered digital banking capabilities through its
Fusion Cavion offering, the Malauzai acquisition will enable Finastra to bring its digital banking
and the digital branch to the forefront.

Theserecentevents seemto have placed Fusion Phoenix clients back on solid ground with
Finastra, which is investing a great deal of money into expanding its core capabilities and
building out its overall value proposition. Additionally, its FusionFabric.cloud initiative will deliver
thelevelofopennessbanksand creditunionsdesiretodevelopand more easily integrate with
third-party platforms.

BASICFIRMANDPRODUCTINFORMATION
 Headquarters: London

» Founded: Finastrawas created in June 2017 and is the result of amerger of Misys
and D+H.

* Number of employees: Over 10,000

= Ownershipandannualrevenue:Finastraisapubliclyheldcompanygeneratingan
estimated US$2.1 billion in annual revenue. More than 15% of company revenue is
reinvestedinresearch and development, and over 65% of Finastra customers are
based in the United States.

» Name of primary core banking solution: As stated previously, U.S. banks run four

distinct Finastra core banking options. Fusion Phoenix s its primary core offering for
the U.S. marketplace, run from the Lake Mary location in Florida.

« Target customer base: Primarily small banks and credit unions

< NumberofU.S.-based clients: There are 260 U.S.-based banks and 174 U.S.-based

credit unions live with one of Finastra’s core banking offerings. Of those institutions,
83 are running Fusion Phoenix. Only one has over US$10 billion in assets. Fusion
Phoenix users can be broken down as follows:

= Large banks (greater than US$30 billion in assets): Zero

= Midsize banks (US$10 billion to US$30 billion in assets): One
= Small banks (US$5 billion to US$10 billion in assets): Zero

= Community banks (less than US$5 billion in assets): 73

= Credit unions: Nine

= Other: One

* Number of new core system clients: Finastra averages about seven new U.S.
financial institution core system client wins per year.

- 2015:sevenbanks, onecreditunion

- 2016:five banks, three credit unions
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e 2017: three banks, two credit unions
< First half of 2018: three banks, two credit unions

« Implementation options: Fusion Phoenixcanbe deployedineitheran ASP/on-
demand oran on-premises/licensed environment. Approximately 70% ofits U.S.
client base is running itin an ASP/on-demand environment.

» Thethree products and services offered by the company seeing the greatest
demand by U.S. banks: Fusion LaserPro, Fusion Digital Banking (powered by
Malauzai, a Finastra company), and Fusion Phoenix

» Thethree products and services offered by the company seeing the greatest
demand by credit unions: Fusion LaserPro, Fusion Phoenix, and Fusion Digital
Banking (powered by Malauzai, a Finastra company)

« Average number of company products (in addition to core) used by core
customers: Nine

= Approximate size (total assets) of largest core banking customerdeployedinan
ASP/on-demand environment: US$1.5 billion

» Largestnumberofconcurrentusersits mostscalable core systemis supporting for
abankinaliveimplementation: More than 5,000 concurrentusers, although there
is no systemlimit

SOLUTIONUSABILITY

Fusion Phoenixis a user-friendly solution described by its clients as easy to navigate, particularly
throughits Microsoft-styleribbon-based designwhichisintuitiveforusers. Thevendorisalso
going to great lengths to improve the overall usability across its entire product base. Integration
acrossall Finastra productsis a big area offocus forthe vendor. Fusion Phoenixis anopen
platform that already has strong integration with key products such as Fusion Cavion and Fusion
Digital Banking (powered by Malauzai, a Finastra company), but the vendor sees opportunities to
create market differentiators with betterintegration withits lending products, such as Fusion
LaserPro and Fusion Mortgagebot. Integration across its product set will be an ongoing initiative
forFinastrathroughout2019. Additionally, the Malauzaiplatformwillactasafrontendforusers
to enhance user experience and perform tasks such as alert enrollment.

TOPPRODUCT DEVELOPMENT INITIATIVES COMPLETED OVER THE LAST
12 MONTHS

» Functionality enhancements for universal depositandloan servicing as well as
multitransaction enhancement forteller

» Additional support for same-day ACH origination and same-day entry fee
+ Middleware open APlimprovements

= WorldPay integration for credit card servicing within Fusion Phoenix applications
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TOPPRODUCTDEVELOPMENTINITIATIVESFORTHENEXT12MONTHS
» Workflow managerenhancements

= FusionFabric.cloud platform enablement to create fintech ecosystem
= Enhanced loanservicing
= Electronic signing fordocuments

« Middleware open APl enhancements

API STRATEGY

FusionFabric.cloudis Finastra’s APImarketplace. While several existingbank clients will continue
tointeractwith Fusion Phoenixthrough the middleware layer, FusionFabric.cloudisamore
powerful tool that will be leveraged for creating the fintech ecosystem, providing many
innovative solution options to meet clients’ needs.

CLIENT FEEDBACK

Fusion Phoenix s a solid solution often selected forits strong lending and commercial banking
capabilities. Asmentioned previously,the company anditsmanagementteamhavegone
through a lot of change over the last few years as a result of merger-and-acquisition activity.
Such change has forced management to spend a great deal of time managing the transition with
alittlelesstimethanusualtofocusoncoreproducts. However, clientsdescribe the vendorand
itsmanagementteamas movingin the rightdirection and deliveringa message with more

clarity than it has in the past. This messaging is providing clients with greater confidence in the
company’s future direction and roadmap investment. Clients appreciate Finastra’s vision for

easier integration with third parties and a better overall user experience. They are already seeing
greaterinvestmentinthe productthanthey sawfrom D&H and Harland Financial Solutions.

Overall, clients seem pleased with the Fusion Phoenix core platform. Several have chosen it for
itsMicrosoftrootsandfindittobeintuitiveandeasytonavigate. Upgradestonewreleasesare
described by client references as “pretty seamless” and don’t require a lot of regression testing
onthe partofthe banks. While clients are pleased with the Fusion Phoenix productand the
vendor’slargerproductportfolio, they note afewareasinwhichimprovements canbe made.
Oneclientstatesadesiretoseetighterintegration withthe mobile platformandagreaterfocus
on faster payments. The vendor is already beta-testing the latter.

Finastra receives good overall scores from users for service and support. Itis also described as
delivering on promises for its core offering. Clients have noticed some gaps with other products
in the vendor’s product portfolio, such as within the Fusion Cavion online banking solution, but
as stated previously, they feel that has effectively been dealt with, through the recent acquisition
ofMalauzai. Overall, clients are satisfied with the Fusion Phoenix product, the vendor, andits
ability to meet their needs.
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Table P: Key Strengths and Challenges—Finastra

Strengths Challenges

Strong lending capabilities Several managementchanges over the lastfew
years have led to client uneasiness and a lower
number of new core contracts signed

Purchase of Malauzaifordigital strengthandan
indicationofthe vendor'scommitmenttothe U.S.
market

Microsoft platform from top to bottom

Source: Aite Group

FIS

Jacksonville, Florida-based FIS (NYSE: FIS) was founded in 1968 as Systematics and today is a
leading provider of core banking, payment processing, risk management, outsourcing services,

and other key technologies to the global financial services industry. It serves more than 20,000
clientsinmorethan 130 countries andis partofthe Fortune 500 as wellas the S&P 500. The

company generated approximately US$9.1 billionin processing and services revenue during the

fiscal year ending December 31, 2017.

FIS is one of the most global of the large U.S.-based core vendors, and plans are in place to
continue to build positive momentum. FIS offers the marketplace 13 core systems, nine of which
areofferedtothe U.S. market. Giventhelargeinstallbasesforeach product, the vendordoes

not have plans to sunset any of them.

IBS, Horizon, Profile, and Systematics are its leading core banking solutions, responsible for
nearly half of its total core clients.

« IBSistargeted atfinancialinstitutions withupto US$100 billionin assets, butits
sweet spotis institutions with between US$1 billion and US$30 billionin assets. IBS
is acomprehensive, highly integrated, and flexible retail and commercial banking
platform that meets each financial institution’s unique go-to-market needs. Itis a
fully outsourced solution available in FIS’ service-bureau environment.

» Horizonis FIS’ leading core solution in the community banking market. It provides a
broad set of functionalities for community banks. Its customers benefit from
powerful commercial lending, substantial mortgage capabilities, and private
banking. Horizon is offered in an in-house, service-bureau, or facilities management
environment; however, close to80% ofitsusers have selected aservice-bureau
environment.

« Profile is a real-time retail and commercial banking application offered to institutions
ofallsizes, butespeciallythelargestones, aroundthe globe. Profileisavailablein
bothalicensed and anapplication service provider (ASP)/hosted deployment
environment.
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» Systematics is offered to large international financial institutions. Systematics isa
multilingual, multicurrency platform available in both a licensed and an ASP/hosted
deployment environment, with most clients opting for an on-premises deployment.

AITEGROUP’'S TAKE

IBS, Profile, and Systematics have the ability to fulfill the needs of financial institutions favoring
higher levels of customization. While Horizon does too, most community banks leverage the
bank-ready features built into the core.

IBS, Profile, and Systematics enable large banks to bring products to market rapidly through the
use of extensive parameter-based configuration suites. Atechnology-savvy customeron either
core canalso leverage the innovation FIS provides relative toits solution set of ancillary
technologies thatcomplementthe core, such as sales and service channels, marketing analytics,
mobile banking, online banking, and a host of payment solutions FIS has integrated throughout
its core solutionsets.

Architecturally speaking, FIS hasfocuseditsdelivery onanenterprise-wide setofcommon
standards that allow for all cores to leverage all channel technologies via a single integration set.
The result of this focus is a company-wide N-tier architecture for all cores to leverage, which can
be inwhole orin partwhatabank leverages given its architecture—meaning FIS can
complement investments for larger institutions, or function as the primary architecture
component for smaller banks. This inherent open architecture gives banks that place greater
value on best-of-breed solutions the ability to expose integration points, either themselves or
with the help of FIS, to the non-FIS assets they wish to leverage. Inclusive in this capability is not
only data for interoperation but also the ability to provide seamless support of capabilities, such
as integrated single sign-on to the FIS ecosystem, as well as the ability to extend data integration
for warehouse or analytics capabilities on FIS analytic assets or bank third-party warehouses of
choice.

FIS has embarked on a componentized architectural strategy that represents its Modern Banking
Platform. The platform comprises a set of components that cover core processing, enterprise
customer, product catalog and pricing, user security and entitlements, operational reporting,
and microservice access to the FIS banking ecosystemvia Code Connect, FIS’ APl gateway
enabling the full banking complement. The solution is accessible through the Digital One suite of
user interfaces spanning consumer, mobile, assisted, teller, and back office.

FIS core product suites are often praised for their strong integration within the FIS product

family; thus, they also strongly appeal to traditionalist institutions looking for a single vendor to
meet most of their needs in a seamless, integrated environment.

BASICFIRMANDPRODUCTINFORMATION
= Headquarters: Jacksonville, Florida

e Founded: 1968

* Number of employees: 53,000
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= Ownershipandannualrevenue: As a core vendor, FIS offers a full breadth of
products and services capable of meeting most or all of the needs of a financial
institution. Between2% and 5% ofcompanyrevenuehasbeenreinvestedin
research and development during each of the last three years.

= Name of primary core banking solutions: IBS, Horizon, Profile, and Systematics
« Target customer base: All banks and credit unions

* NumberofU.S.-basedclients: Thereare 1,263 banks and creditunionslive withone
of FIS’ core banking offerings. Seventy-eight ofits core clients have overUS$10
billion in assets. The core system client base can be broken down as follows:

« Large banks (greater than US$30 billion in assets): 41

« Midsize banks (US$10 billion to US$30 billion in assets): 37
= Small banks (US$5 billion to US$10 billion in assets): 37

= Community banks (less than US$5 billion in assets): 909

= Credit unions: 239

 Numberofnewcoresystemclients: FISaveragesabout24newcoresystemclient
wins peryear.

= 2015:31
- 2016:20
= 2017:22

< First half of 2018 estimate: 12

+ Implementation options:

= IBS: Thesolutionis only available inan ASP/on-demand environment;
therefore, 100% of its client base is deployed in an ASP/on-demand
environment.

= Horizon: Horizon can be deployed in either an ASP/on-demand or an on-
premises/licensed environment. Amongits clientbase, 79% arein an ASP/on-
demand environment while 21% are licensed.

= Profile: Profile can be deployed in either an ASP/on-demand or an on-
premises/licensed environment. Amongits clientbase, 50% are inan ASP/on-
demand environment, and 50% are licensed.

= Systematics: Systematics canbedeployedineitheran ASP/on-demandoran
on-premises/licensedenvironment. Amongitsclientbase, 16%areinan
ASP/on-demand environment while 84% are licensed.

» Thethree products and services offered by the company seeing the greatest
demand by banks: IBS, Horizon, and Profile
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* Thethree products and services offered by the company seeing the greatest
demand by credit unions: Core processing, mobile banking, and Cardless Cash

= Average number of company products (in addition to core) used by core
customers: FIS’ core customers use an average of 34 FIS products.

= Approximate size (total assets) of largest core banking customerdeployedinan
ASP/on-demand environment: US$365 billion

« Largestnumberofconcurrentusersits mostscalable coresystemis supportingfor
abankin a live implementation: 10,000

SOLUTION USABILITY

Systemmodernization and solution agility are focus areas for FIS across its various solutions. FIS
has deployed FIS Digital One, a platform of integrated banking modules that deliver an
omnichannel banking experience for financial institutions and their customers. Digital One offers
aseamless user experience and real-time access to customer, account, and transactional data
across all bankingchannels.

Digital Oneleveragesanopen, APl-basedframeworkandacommoncodebase, thereby
reducingtechnicalinvestments while addingadditional capabilities. The platformallows
financial institutions tomodernize their user experience in phases or altogetherwith a full
deployment. These advantages align with bank strategies, allowing for a truly unified banking
experience. In 2019, Digital One will continue integration into the FIS banking ecosystem via
Code ConnectAPIs, furtherenablingaccess toawide range of products and services.

TOPPRODUCT DEVELOPMENT INITIATIVES COMPLETED OVER THE LAST
12 MONTHS

« IBS: Mobile banker platform and remote electronic signature capabilities, data and
advanced analytics platform, open APIs to core, and surrounds for third-party access

= Horizon: Deposit origination and teller solution, statistical accounting, and single
sign-on

= Profile: High-availabilityenhancements, enterprise componentintegration,and
additional REST web services inventory

- Systematics: Expanded alert processing, expanded web services catalog and API
enablement, and enterprise componentization and integration

TOP PRODUCT DEVELOPMENT INITIATIVES FOR THE NEXT 12 MONTHS

= IBS: High-availability infrastructure, next-generation omnichannel sales and service
userexperienceforbankersandconsumers,andservice-enabled, accessible
business analytics and actionable insights

» Horizon: XE bank controls, loan CRA processing, and loan swap processing
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« Profile: Continued enterprise componentintegration and continued expansion of
web services inventory

» Systematics: Intraday dataupdates fordatareporting, studentlending, and data
accessibility expansion with continued enterprise componentintegration

API STRATEGY

LaunchedinNovember2017, FIS Code Connectis an APl gateway thatenables access to the full
bankingcompliment. Themarketplaceincludesmorethan700 APlswithoveranother1,000
APIsin developmentin areas of banking, payments, and consumerfinance. Initial application use
cases include enterprise customer, mobile and online banking, and account opening.

FIS Code Connectis acentralized fintech hub that gives bank developers and key fintech partners
accesstothe FIS product catalog from one central repository. FIS’ Code Connect offers the most
advanced API platform and environment of the leading U.S. core providers.

CLIENT FEEDBACK

FISclientsoftenchoosethe vendorforits broad productportfolioandthe abilitytohaveasingle
partner able to meet most of theirtechnology needs. Forexample, one clientmentions thatit
chose FIS as a technology partner is for its ability to combine the core banking solution, the ATM
switch,thedebitcardmanagementsystem,andthedigital banking platformsfromone vendor
in a practically pre-integrated solution set, thereby reducing the risk and integration time for the
financial institution.

This vendor consistently gets high scores from clients for its reputation, proven technology, and
willingness to listen and to collaborate with customers. Upgrade execution is typically good, and
communicationisalsopraised, withfrequentmeetings and ongoing effortstoprovide market
education to its clients.

Giventhe vendor’s large size, itoften takes alonger time than expected to get things done.
Therefore,oneareainwhichclientswouldliketosee the vendorimproveoverallisinthe ability
todeliver onits roadmap, improve execution timelines, and accelerate the speed of
development for new products and services. One client describes struggles with lengthy
customizations of capabilities it believes should be cookie-cutter.

Overall, FIS provides asolid core banking offeringas well as tightintegration toone of the
broadest product portfolios in the industry. That portfolio breadth and strength in the core
bankingspace willenable this vendorto maintainasolidflow of new customers. Clientsare
generally optimisticaboutthe future,and while alladmitthatno vendoris perfect, mostview
FIS as a strong partner and one they plan to stay with in the future.

Table Q: Key Strengths and Challenges—FIS

Strengths Challenges
Global andlarge-bank success, in addition to 13 core banking offerings
community banks and credit unions
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Strengths Challenges
Strong product portfolio, including end-to-end Notalways afirstmoverwith new core product
payments capabilities offerings

Financial viability and strong brand

Strength of Code Connect as fintech hub

Source: Aite Group

FISERV

Brookfield, Wisconsin-based Fiserv Inc. (Nasdaq: FISV) is a global organization serving 12,000
clients around the globe and has approximately 24,000 employees. Itis a fintech giant offering a
fullbreadth of productsinareas such as payments, core processing, riskand compliance,
customerand channel management, commercial services, and insights and optimization. ltisa
member of the Fortune 500, and it generated more than US$5.7 billion in revenue during 2017.
Approximately one in three U.S. financial institutions rely on one of its core banking platforms,

thereby providing it with an organic audience for its other offerings.

Fiservleads the U.S. core vendor market in the total number of core deployments. The vendor
has also enjoyed some success overseas and in Canada. It offers banks and creditunions 18
distinct core banking offerings targeted toward unique customer bases and available in both
hosted and licensed deployment environments. However, it considers the following to be its
primary offerings that are actively sold in the U.S. market:

« DNAis areal-time retail and commercial banking platform targeted at both banks
andcreditunions. Itwas acquired through the company’s acquisition of Open
Solutions.

« Premierisknownforitsrobustfunctionalityandscalabilityandistargetedatall
banks. Its clients typically have a strong commercial lending focus.

» Porticois for credit unions seeking robust capabilities, support, and services in an
ASP model to reduce the total cost of ownership.

« Precision is targeted at banks and thrifts.
» Signature is designed for large banks and those that require customized solutions.

» Cleartouch is areal-time system targeted primarily at small banks that prefer a
hosted deployment.

AITEGROUP’'S TAKE

There is no denying Fiserv’s leadership role in the U.S. core banking space from a total
deploymentstandpointaswellasthe depthofits overallproductportfolio. Those are oftenthe
two primary reasonsfinancialinstitutions partnerwith the “orange giant.” Formost, Fiservis

their main technology provider. The vendor continues to maintain a solid list of new core clients
year afteryear, enablingitto hold ontoits strong market share. While the majority ofits clients
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are small banks and creditunions, the vendor has seen success across all financial institutions,
including some top 50 banks. However, like most of the vendors profiled in this report, its
international footprint remains limited.

Fiserv has grown its presence in the core banking space both organically and through
acquisition. The latter has resulted in it owning 18 distinct core banking solutions. While far
fewer are actively soldinthe marketplace, the vendor will continue to maintain all of the
solutions as longits clients demand them. Running so many cores can lead to some confusionin
the marketas tothe mostappropriate solution foraninstitution. The vendoraddresses this
through a unified sales strategy across the cores. Fiserv determinesinternally which solutions
make the most sense for clients based on their profile and deployment environment
preferences, as opposedtosendingin competing salesteams. Fiservenhances, maintains, and
ensures regulatory compliance for multiple solutions but primarily offers two credit union cores
to the market: DNA for those credit unions looking for a highly customizable solution and Portico
for those looking for more of an out-of-the-box solution with a lower total cost of ownership.
While current initiatives are making it easier for Fiserv solutions to integrate more easily than
ever before with other third-party offerings, the vendor also offers a full suite of solutions
capable of meeting all or most bank/credit union needs.

Fiservrecognizes that success in today’s market means solutions have to be real-time, secure,
efficient, and always up. To that end, its overall core strategy is made up of two major
components. Thefirstcomponentisits Enterprise Services Framework (ESF), which was builtto
enablean SOAfoundationforAPlintegrationacrossitsown Fiserv productsaswellasother
third-party offerings. While integration of products within a single core product family is already
oftentight, integration across other Fiserv products and with third-party offerings is greatly
desired by the market and is something the vendor is focusing on. The second large component
of its strategy is the Fiserv Design Language, through which the vendor aspires to have a similar
lookandfeelacrossall ofits products and services. Responsive designand Engage are
manifestations of this new design and goal of creating a new banker experience. Given the
extreme importance being placed on user experience and the ability to more easily leverage
emerging fintech capabilities within a single ecosystem, these initiatives are critical steps to
enabling Fiserv clients to better compete in today’s marketplace.

BASICFIRMANDPRODUCTINFORMATION
- Headquarters: Brookfield, Wisconsin

 Founded: 1984
* Number of employees: 24,000

« Ownership and annual revenue: Fiserv generated US$5.7 billion in revenue during
2017.Lessthan 10% of company revenue is reinvested in research and
development.

= Name of primary core banking solution: The vendor’s primary cores include: DNA,
Premier, Portico, Precision, Signature, and Cleartouch

« Target customer base: All banks and credit unions
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NumberofU.S.-basedclients: Thereare4,100U.S. banksandcreditunionslive with
oneofFiserv’s core bankingofferings. Twenty-sixinstitutions withinits coreclient
base have over US$10 billionin assets. The core system client base can be broken
down as follows:

« Large banks (greater than US$30 billion in assets): Seven

« Midsize banks (US$10 billion to US$30 billion in assets): 19
= Small banks (US$5 billion to US$10 billion in assets): 24

«  Community banks (less than US$5 billion in assets): 2,164
= Credit unions: 1,886

Numberofnew core system clients: Fiservdid notshareits average numberof new
core systemclientwins peryear. Aite Group estimates the average numbertobe
approximately 35 for banks and 25 for credit unions over the last few years.

Implementation options: Fiserv’s core solutions are offered inboth alicensed and
hosted deployment environment. Among the solutions profiled in this report, all of
themareavailableinbothdeploymentoptions, withthe exceptionofCleartouch,
which is only available in a hosted environment.

The products and services offered by the company seeing the greatest demand by
core customers: Enterprise contentmanagement, retail bill payment, retail internet
banking, branch check capture, and its teller solution

Average number of company products (in addition to core) used by core
customers: Fiserv’s bank and credit union customers use an average of
approximately 16 Fiservproducts.

Approximate size (total assets) of largest core banking customer deployedinan

ASP/on-demand environment: The two largest have US$88 billion and US$79 billion
in assets, respectively.

Largestnumberofconcurrentusersits mostscalable core systemis supporting for
abankinaliveimplementation: 3,000 concurrentusers (U.S. traditional bank with
more than 230 branches and 2 million accounts )—this same core has been tested up
to 80 million accounts, and surround products have been tested with more than
10,000 concurrentusers

SOLUTIONUSABILITY

The Fiserv core platforms vary in usability. For example, while navigation within the
Precision platform is mostly driven by drop-down menus, DNA has a more modern
lookandfeel. DNAalsohassomenice clientmanagementfeatures, suchasthe
ability to score clients and see statistics on their channel usage. It also offers a social
media aspect enabling live feeds and ease of creating and maintaining workflows.
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= Usabilityacross Fiserv products will continue toimprove asthe vendormoves
toward a similar design language across products. Portico and DNA are the first two
corestoadoptthe Fiserv Design Language intheir primary tellerinterfaces.

* More consumable APls and development tools will enable banks and creditunions
to better meet the needs of their customers.

TOPPRODUCT DEVELOPMENT INITIATIVES COMPLETED OVER THE LAST
12 MONTHS

- DNA:Intelligentuserexperience beta, enhanced commercial functionality forlarge
bank clients, and Notifi real-time alert integration

» Premier: Alertmanagement, real-time person-to-person payments(Zelle),and
commercial loan management

» Portico: Member experience, biometric authentication, and new mobile-first
account opening

= Precision: Alert management, real-time person-to-person payments (Zelle), and loan
renewal efficiency

« Signature: Alert management, real-time person-to-person payments (Zelle), and
multiple promotionalratesonloans, eitherfixed orvariable, toattractnewloan
customers

» Cleartouch: Alert management, real-time person-to-person payments (Zelle), and
deposit dormancy/escheatment efficiency management

TOPPRODUCTDEVELOPMENTINITIATIVESFORTHENEXT12MONTHS

= DNA: Intelligent user experience, general availability, advanced commercial
capabilities, and mortgage service improvements

= Premier: Real-time transaction posting management, updated user-interface design
and user experience, and customizable loan notices/billing statements

» Portico: Fiserv Design Language new teller interface, real-time person-to-person
payments (Zelle), and Notifi real-time alert integration

« Precision: Real-time transaction posting management, updated user-interface
design and userexperience, and customizable loan notices/billing statements

« Signature: Default loan management (nonaccrual/charge off), enhanced
promotional rate management, strategic investments to support real-time payment
processing, customized loan notices/billing statements, and Fiservdynamic
algorithm-based overdraft limit management
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API STRATEGY

Fiserv’'s ESFwasbuilttoenable a SOAfoundationfor APlintegration across Fiserv products as
well as third-party offerings.

CLIENT FEEDBACK

BanksandcreditunionsmostoftenselectaFiservcoreforthevendor'smarketleadershipand
overallbreadthofproductportfolio. The vendoralsoreceiveshighratingsfromitsclientsforthe
quality ofits managementteam and vendor reputation. Unfortunately, being large also has
some challenges. Its extremely large client base, at times, makes it difficult to hear the voices of
all of its clients and to effectively address all of their needs. While clients appreciate the strength
of its advisory groups, some feel that client support and delivery of promises are areas of
potential improvement for this vendor. Depending on the solution in place, feedback also varies
regarding the user interface and overall solution ease of use and navigation.

Some Fiserv clients mention challenges with integration of products outside of the core product
family aswellas with otherthird-party solutions. One clientreference statesthatone ofthe new
core platforms could likely deliver integration faster with a better delivery strategy and resource
utilization. As mentioned in this profile, addressing integration and better leveraging APIs is a key
area of focus for the vendor. Other areas in which clients mention they would like to see
enhanced functionality include online and in-app card management features, customer self-
service options, and the ability to automate the maintenance of values on corporate
relationships for multiple accounts/signers. While all systems can be improved, Fiserv core
customers are, for the most part, satisfied with their offerings and decision to select Fiserv for
theircore partner. They view the systems astried and true, and sufficiently able tomeettheir
core processing needs.

Table R: Key Strengths and Challenges—Fiserv

Strengths Challenges |
Leader when measured by total number of core 18 core solutions

customers

Breadthofproductportfolioandstrongbrand Some challenges with integration across products
recognition and with third parties, but a major initiative at the

company is addressing this

Proven track record Servicinganddelivery on promises canbe
improved

Source: Aite Group

JACK HENRY

Jack Henry & Associates (Nasdaq: JKHY)was foundedin 1976 as a provider of core information
processing solutions to community banks. Today, the vendor serves more than 9,000 customers
acrossits more than 3,000 products. Its three brands—Jack Henry Banking, Symitar,

and ProfitStars—support financial institutions of all sizes, diverse businesses outside the
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financialindustry,and othertechnology providers. Its ProfitStars divisionin particular, which
offersseveralbest-of-breed stand-alone products, continuestohelpthe vendormovefurther
and further upmarket to attract larger financial institutions. Jack Henry generated approximately
US$1.5 billion in total revenue during the fiscal year ending June 30, 2018—a 7% increase from
the prior year.

Jack Henry offers four core banking offerings to banks and credit unions:

» SilverLake System provides highly customizable, enterprise-wide automation
designed for growth-focused and commercially focused banks ranging from
community banks to multibillion-dollar, midtier institutions.

» CoreDirectorisaWindows-basedbanking platformthatsupports progressive
community banks ranging from de novo banks to institutions with assets exceeding
US$2 billion.

= CIF 20/20 serves banks ranging from community banks to multibillion-dollar, midtier
institutions. It is a sophisticated, parameter-driven banking platform that provides
enterprise-wide automation.

« Episysisthe company’s flagship credit union system. Itis marketed to credit unions
with greater than US$50 million in assets.

AITEGROUP’'S TAKE

Jack Henry offers solid core banking capabilities to a loyal bank and credit union customer base.
While the vendor has traditionally been extremely strong among smaller financial institutions, in
recentyearsithas enjoyedgrowing success movingupmarket. Itis also benefittingfromthe
trend toward hosted/cloud solutions, and during its fiscal year ending June 30, 2018, its banking
divisionsuccessfullymigrated25bank customerstoahosted core processingsolution. This
environment is now selected by about 60% of its core customers. This shift provides its
customers with greater efficiency and speed to market while providing the vendor with a solid
base of recurringrevenue.

Jack Henry offers the market a broad portfolio of products and services that tightly integrate

withits core solutions. Infact, the vendorhasbuiltallits capabilities as anextension ofits core
forthe highestlevels ofintegration. Tightintegration acrossits product setis akeydriverfor
many financial institutions selecting this vendor. In recent months, Jack Henry has also
aggressivelymadeacquisitions (i.e., Bolts Technologiesand Agiletics) and investmentsinareasin
whichitfeltthere were gaps to furtherimprove its breadth of offerings. Fraud and treasury
services have been areas of recent focus. The launch of its new treasury management solution
demonstratesits commitmentto that market and offers its clients more robust capabilities to
better compete against larger institutions in a critical area. The vendor also offers tools for easier
integration with external third-party providers. JXchange for banks and SymXchange for credit
unions provide astandard APl forany third party thatis interested in exchanging information
with its core systems or other complementary solutions.

© 2019 Aite Group LLC. All rights reserved. Reproduction of this report by any means is strictly prohibited.
101 Arch Street, Suite 501, Boston, MA 02110« Tel +1.617.338.6050 * Fax +1.617.338.6078 « info@aitegroup.com « www.aitegroup.com

61



AIM Evaluation: The Leading Providers of U.S. Core Banking Systems FEBRUARY 2019

BASICFIRMANDPRODUCTINFORMATION
* Headquarters: Monett, Missouri

 Founded: 1976
* Number of employees: Approximately 6,500

» Ownership and annual revenue: Between 11% and 15% of company revenue is
reinvested in research and development.

» Name of primary core banking solution: Jack Henry offers four core banking
offeringstobanks andfinancialinstitutions. Theyare SilverLake System (banks),
Episys (creditunions), Core Director (banks), and CIF 20/20 (banks).

- Targetcustomerbase: Thevendoris strongestamongsmallbanksandcreditunions
but targets all institutions. Its core solutions have seen growing success with larger

banks and credit unions, while its ProfitStars division furtherincreases its
penetration among larger institutions.

* NumberofU.S.-basedclients: Thereare 1,736 banks and creditunionslive withone
ofJackHenry’s core banking offerings, sevenofwhichhave overUS$10billionin

assets. The core system client base can be broken down as follows:

« Large banks (greater than US$30 billion in assets): One

= Midsize banks (US$10 billion to US$30 billion in assets): Six
= Small banks (US$5 billion to US$10 billion in assets): 14

«  Community banks (less than US$5 billion in assets): 1,020

= Credit unions: 695

 Numberofnewcoresystemclients: JackHenryaveragesabout25newbankand 19

credit union core system client wins per year.

= 2015:17 banks, 20 creditunions
= 2016:25banks, 17 creditunions
= 2017:34 banks, 20 creditunions
= First half of 2018: 15 banks and five credit unions

+ Implementation options: All four of the Jack Henry core solutions profiled in this
reportcanbedeployedineitheralicensedorahostedenvironment, thoughthe
vendor is seeing a strong shift toward hosted deployments. It moves about 20 to 25

existing core clients from on premises/licensed to hosted each year.

» Thethreeproductsandservicesofferedbythecompanyseeingthe greatest
demand by banks: Enterprise payment solutions iPay Business Bill Pay, and Banno

(online/mobile banking)

» Thethree products and services offered by the company seeing the greatest
demandby creditunions: Episys, Banno,andiPayBusiness Bill Pay
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Average number of company products (in addition to core) used by core
customers: 25

Approximate size (total assets) of largest core banking customer deployedinan

ASP/on-demand environment: US$10.4-billion-asset bank and a US$3-billion-asset
credit union

Largestnumberofconcurrentusers its mostscalable core systemis supporting for
abankinaliveimplementation: 880,000 customers (banking platform)and 845,685
members (credit union platform, SchoolsFirst Federal Credit Union)

SOLUTIONUSABILITY

Episys offers a great user experience and tightintegration across Symitar products.
Thesolutioniseasytonavigate,and severalenhancementshaverecentlybeen
made to improve its user experience and flow across solutions within the Xperience
framework. This enables accesstoall applications and Jack Henry products through
asingle consolidated experience. As such, ausercan easily navigate across multiple
products, including reporting, marketing, core, Amazon Alexa, and online banking
from a single location in a seamless experience.

Systemdashboards incorporate a great deal of analytics, enabling users to view their
goals and peer comparisons to see how they stack up. They can easily identify areas
orproductsthatare belowtargetortheirpeers and work with marketingtolauncha
campaign to improve sales. Marketing also gets insights into the buying behaviors of
membersin an easy-to-read report. All of the information marketing needs fora
successful campaign is grouped together so it can easily launch.

SilverLake also offers easy navigation within the solution and a similar look and feel
across allintegrated products. Dashboards, analytics, strong reporting capabilities,
and high levels of customization enhance the user experience.

TOPPRODUCT DEVELOPMENT INITIATIVES COMPLETED OVER THE LAST
12 MONTHS

SilverLake System: JHA Treasury Management, DirectLine International, and JHA
Enterprise Risk MitigationSolutions

Episys: Integration to Alexa, integration with Apple tablet/watch, and SymApp
(online loan and member application)

Core Director: Annual release 2018 enhancements delivered, expanded OFAC
checking capabilities, andincreased Xperience integration with multiple Jack Henry
applications

CIF 20/20: Expanded PMl tracking and reporting, beneficial owner support, and
Xperience userinterface
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TOPPRODUCTDEVELOPMENTINITIATIVESFORTHENEXT12MONTHS

= SilverLake System: Multilevel lending enhancements for complex commercial
lending arrangements, expanded general ledger reconciliation options, and FAIM 4.0

= Episys: Mortgage secondary marketing, shadow accounting, and user-interface
enhancements

= Core Director: Annual release 2019 enhancements, First Data/PSCU integration, and
commercial cash management Netteller integration

« CIF20/20:FirstData/PSCUintegration, Freddie Macinvestorreportingchanges, and
parameterized loan payment posting order

API STRATEGY

JackHenry offersits clientsauniversalmiddleware called jXchange forbanks and SymXchange
for credit unions, which provides a standard API for any third party that is interested in
exchanging information with its core systems or other complementary solutions. It offers a SOA
on a .NET platform for open connectivity.

CLIENT FEEDBACK

One of Jack Henry’s key strengths is its people and the level of service it provides to clients. This
vendorconsistently gets high scoresfrom clientsforits clientsupport, its reputation, and the
transparency of its managementteam. Its clients often view it as a true partner with an
accessible management team that listens to their needs. High levels of satisfaction have led to
high client retention rates for Jack Henry.

Onecriticalgap that Aite Group has notedin Jack Henry’s overall product portfolioin the past
has been the lack of a strong treasury management solution. The vendor has recently addressed
that with the rollout of a new solution to help its clients better compete with large banks and
moverfurtherupmarkettobettermeetthe needs oflargerbusinesses. Anotherareainwhich
clients would like to see the vendorimprove is an enhanced onboarding/account-opening
solution and advanced person-to-person payments and digital wallet. The vendor has already
addressed the onboarding concern with its acquisition of Bolts Technologies. Some clients have
also noted in the past that while products within the Jack Henry product family are tightly
integrated, especiallywithits core solutions, integrationwith otherthird-party offeringsand
even ProfitStars products canbe more challenging. Despite some challenges, mostJack Henry
clients, ifgiventhe chance todoitoveragain, would selecta Jack Henry core system.

Table S: Key Strengths and Challenges—Jack Henry

Strengths Challenges

Highscoresfromclientsforsupportandservice ~ Somechallengesintegratingwithnon-JackHenry
products, but this is being addressed with
jXchange
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Strengths Challenges

Transparentmanagementteamand high Clients would like to see more enhanced
retention rates onboarding/account opening capabilities as well
as person-to-person payments and digital wallets

Broad portfolio of highly integrated solutions

Source: Aite Group

VSOFT

Duluth, Georgia-based VSoft Corporation was established in 1996. It has primarily focused on

image-based solutions since itsinception and serves over 1,500 financial institutions, transaction
providers, governments, utilities, telecommunication companies, and retail organizations

worldwide. The vendor announced its entrance into the core banking space in March 2010.

Wingsis VSoft’s primary core banking offering, which has replaced CoreSoft, VSoft'slegacy core
banking system.

AITEGROUP’'S TAKE

Wings is a platform-independent and open-system design built on leading-edge technology to
provide highlevels of flexibility and usability. The platformhas adeeply integrated natural
language processing engine and machine learning toolkit to understand the behavior of financial
institutions’employeesinadditiontoaccountholders. The system’s parameterizedbackend
allowsfinancialinstitutions toadd new products and configure the systemeasily and quickly
withoutany costly professional services needed. In February 2016, Corporate America Credit
Union deployed VSoft’s core for its member credit unions.

Wings is a customizable, parameterized solution that allows customers to not only tailor the
solutiontofittheirspecificbusinessrequirements buttoalsomake changesandoffernew
products quickly and efficiently without needing VSoft staff to intervene. The core platform was
built from the ground up and was designed with open APIs.

BASICFIRMANDPRODUCTINFORMATION
* Headquarters: Duluth, Georgia

* Launched: 2010

* Number of employees: 1,682

< Ownership and annual revenue: Less than US$50 million

» Name of primary core banking solution: Wings (replacing CoreSoft)
» Target customer base: Community banks and credit unions

< NumberofU.S.-based clients: Two financial institutions are live with VSoft's new
core banking offering. No client has over US$10 billion in assets, and the core system
client base can be broken down as follows:
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= Large banks (greater than US$30 billion in assets): Zero

= Midsize banks (US$10 billion to US$30 billion in assets): Zero
= Small banks (US$5 billion to US$10 billion in assets): Zero

= Community banks (less than US$5 billion in assets): One

= Credit unions: One

* Number of new core system clients:

= 2015: Zero
= 2016: Zero
= 2017: Zero
= First half of 2018: N/A

« Implementation options: Wings canbe deployedineitheran ASP/on-demandoran
on-premises/licensed environment. Its client base is a 50/50 split between the two.

» Thethreeproductsandservices offered by the companyseeingthe greatest
demand by banks: OnView Payments Manager suite, Arya Digital Banking, and Atlas
Payments Warehouse

« Thethreeproductsandservicesofferedbythecompanyseeingthegreatest
demand by credit unions: OnView Payments Manager suite, Arya Digital Banking,
and Atlas Payments Warehouse

= Average number of company products (in addition to core) used by core
customers: Two

= Approximate size (total assets) of largest core banking customerdeployedinan
ASP/on-demand environment: US$2.5 billion

« Largestnumberofconcurrentusersits mostscalable coresystemis supportingfor

a bank in a live implementation: Not provided

TOPPRODUCT DEVELOPMENT INITIATIVES COMPLETED OVER THE LAST
12 MONTHS

= Natural language processing and machine learning engine
« User experience enhancements

* Open APl architecture

TOPPRODUCTDEVELOPMENTINITIATIVESFORTHENEXT12MONTHS
« Reporting and business intelligence enhancements

» Integrations
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API STRATEGY

While the Wings core banking platform is based on an open architecture and was built to enable
an SOA foundation for APl integration, the company has not yet rolled out an API marketplace.

CLIENT FEEDBACK

One of VSoft’s key strengths is the level of service and support it provides to its clients. This
vendor consistently gets high scores from clients forits service and support, and the accessibility

of its management team. Clients also mention the vendor’s willingness to listen and to
collaborate with customers, resulting in high customer satisfaction.

Clientsalsomentionthattheywouldliketoseethe vendorimprove overallinthe speed of
development of new products and services.

Table T: Key Strengths and Challenges—VSoft

Strengths Challenges

Noweightofanylegacyproduct,allowingfora Needs larger install base to prove scalability of its
modern architecture solution

Needstostrengthen overallcompany awareness
and brand

Source: Aite Group

EMERGING VENDORS

Despite high barriers to entry, the market has seen the entrance of several new U.S.-based
vendors overthe lastfew years. Corelation Inc., Finxact, and Nymbus have developed new core
processing platforms fromthe ground up with noweightofanylegacy product, allowingfora
modern architecture, and they position their solutions as a new kind of core system.

CORELATIONINC.

San Diego-based Corelation Inc. was established in August 2009 with the goal of “setting a new
standard for credit union software.” While itis a fairly new player, its founding team members
are known within the industry and have proven track records for success. This places Corelation
atan advantage over more traditional startups and has enabled the company to quickly sign new
credit union customers to its KeyStone core banking product. Aite Group estimates that
approximately60creditunionsarelive withthe solution. Seventeencreditunionsconvertedto
KeyStone in 2017, and the firm signed the US$5 billion-asset Pennsylvania State Employees
Credit Union and US$2.4-billion-asset Sandia Laboratory Federal Credit Union. Some of the
KeyStone core credit union clients also include US$3.8-billion-asset Desert Schools Federal Credit
Union, US$816-million-asset USE Credit Union, US$722-million-asset Pacific Marine Credit
Union, US$478-million-asset Capital Educators Federal Credit Union, and US$469-million-asset
People First Federal Credit Union.
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FINXACT

Foundedin 2016, Jacksonville, Florida-based technology provider Finxactis the newest playeron
theblock. The Finxactsystemisbeingbuiltfor AWS, althoughitcouldsupportotheroptions. Itis
meanttobereal-time and event-driven. The designis centered on inventory, meaning any
attribute—whether a traditional currency, an electronic currency, a security, a physical asset,
etc.—rather than the customer account. In terms of openness, Finxact was the first banking
systemsuppliertosignupforthe LinuxOpenAPlInitiative, whichseekstodefineavendor-
neutral description format for APIs. Finxactis using the Google-derived open-source Golang
high-performance language and SQL alternative databases, with non-SQL options tofollow. The
architecture is being described as “container-based,” so the system can be implemented on the
cloud and also on any machine, and is deployable in-house.

NYMBUS

FoundedinFebruary2015, Miami-basedtechnology providerNymbus alsotakesamodern
approach to core processing with software that fuses core functionality, a suite of applications,

and cloud-based infrastructure into a single solution. Developed with a strong emphasis on user
experience and usability, the SmartCore software features asingle sign-ontoacentral hub,
complete with a customizable dashboard, semantic searching, reporting tools, and a 360-degree
view of every customer. The company has continued to grow rapidly by expanding its
capabilities, geographic footprint, and client base. In 2016, Nymbus also acquired competitor
R.C. Olmstead, with its 46 core banking credit union clients, as well as credit union service

provider KMR.

REGIONAL VENDORS

Formostofthesevendors,the softwareissoldtosmallbanksandcreditunionsandisofferedin
a service-bureau environment, giving institutions that want larger data-processing services the
opportunity to outsource withoutgoing through the expense of bringing computersin-house
and hiring staff. Some of these players, such as Synergent, partner with the core vendors or offer
a customized version of their system.

CREDITUNIONSERVICEORGANIZATIONS(CUSOS)

Many U.S. CUSOs allow a credit union to conduct business it would otherwise be restricted from
duetoregulatory constraints. Most CUSOs arelimited liability companies, which providesa
measure of protectiontothe creditunionfromthe actions ofits CUSO; further,many provide
technology services, including core processing. Examplesinclude the Navy Federal Financial
Group, Primary Financial, CU-NorthWest, and CU Source.

cocc

Southington, Connecticut-based COCC was founded in 1967 and has approximately 425
employees. It is a client-owned company with an independent board of directors comprising
institution CEOs nominated and elected from within the vendor’s client base. It was organized as
acooperativewithamissionofbeingaclient-centricserviceorganizationwithalaserfocuson
quality service delivery over profitand shareholdergain. Insightis the vendor’s only core
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banking system and serves both banks and credit unions from a single platform. It is a modern
.NET solution built on an advanced Oracle database and Windows technology. Insight is a
derivative of the Fiserv DNA platform and is only available in a hosted deployment environment.

COCC clients have the option of selecting a fully hosted out-of-the-box solution that is tightly
integrated withabroad suite ofbanking products with affordable price points forall sizes of
institutions. Insight’s open architecture enables ancillary products to fully integrate with the
products COCClicenses, integrateswith,and supports. Thisenables COCCtoofferits products
while also giving financial institution clients that prefer a more customized experience the option
tochoosethe products they wantto integrate with the Insight core system. The solutionhas a
centralized customer information file and rationalized database for a 360-degree view of
customers. COCC’s partnership structure also appeals to institutions looking for a cooperative
environment.

CU-ANSWERS

GrandRapids, Michigan-based CU-Answers wasfirststarted as WestMichigan Computer Co-Op

Inc. (WESCO)in 1970 and changed its name to CU-Answers in 2003. CU-Answersisa CUSOand a
cooperative. From data processing and computer network support toimage check processing

and customized marketing campaigns, CU-Answers serves more than 175 creditunions
nationally. CU-Base Gold, the company’s core processing software, operates using the IBM
iSeries hardware platform. The company also offers a wide range of complementary solutions,
including CU-Base ServicerEdition, asolution specifically designedforCUSOs, and CU-Base
Operator Edition, geared for the data center community. CU-Answers announced that it recently
completed conversions for the US$174-million-asset Monroe County Community Credit Union

and the US$149-million-asset Chief Financial Credit Union.

EPL

Birmingham, Alabama-based CUSO EPL has been offeringits core product, i-Power, toits credit
union member base since 1977. Its shareholder owners include Dedagroup NA (majority investor
and North American subsidiary of Dedagroup ICT Network, an Italian software and IT services
company), Alabama One Credit Union, Georgia’s Own Credit Union, Legacy Community Federal
CreditUnion, AventaCreditUnion, Alabama T TeachersCreditUnion, WinSouth Credit Union,
Peach State Federal Credit Union, and League of Southeastern Credit Unions. EPL’s clientlist of
130 credit unions ranges from small, one-branch credit unions to those with more than US$1.7
billion in assets.

SYNERGENT

Westbrook, Maine-based CUSO Synergenthas partnered with Jack Henry & Associates tobring
the SymitarEpisys core processing platformtosmallcreditunionsinthe Northeast, mainlyin
New England and New York. In addition to payment services, check processing, card services,
and marketing services, Synergenthas beendelivering core processing servicestocreditunions
since 1971. Synergent offers its core processing service to 66 credit unions.
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INTERNATIONAL VENDORS WITH U. S. PRESENCE

In addition to U.S.-based vendors, several global/international core vendors are fighting for a
share ofthe U.S. market. Some of these vendors have had a great deal of success winning the
core business of banks around the globe, but their success in the United States has, thus far,
been limited. While U.S. financial institutions have been willing to partner with these vendors on
the IT services side and with some point solutions, the numberofnon-U.S. core systems
deployed by U.S. banks remains low. There have been a few high-profile examples of institutions
taking a chance with these solutions, but there have also been some high-profile failures. Such
failed partnerships have created an even more challenging environment for these vendors in the
United States, but smaller victories with other products and the size of the U.S. market continue
to motivate these vendors to pursue and invest in the United States.

On a positive note, Aite Group analysts observe that some of these vendors’ brands are
continuing to strengthen, promising future success for those able to convince U.S. bank decision-
makersthattheynotonlyunderstand U.S. regulations and customerneeds butthattheyalso
offer compliant solutions. Table U lists some of the leading global core vendors targeting the U.S.
market.

Table U: Leading Global Core Vendors With U.S. Presence

Vendor Core solution(s)

Accenture Alnova Financial Solutions

EdgeVerve Finacle Core Banking Solution

Intellect Design Arena Intellect Digital Core, Intellect Quantum Core
Oracle Oracle FlexCube, Oracle Online Banking Platform
SAP SAP Transactional Banking

Tata Consultancy Services TCS BaNCS

Temenos Group SA T24, Temenos Core Banking

Source: Aite Group
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CONCLUSION

Asagrowingnumberoffinancialinstitutionslook tore-evaluate their core banking strategy to
determine whether their solutions have progressed with the rapidly changing environment, Aite
Group recommends the following for financial institutions and vendors:

Financial institutions:

= Alignyourbank’s IT transformation with new paradigms. These include technological
agility, time to market, digital imperatives, and customer-centricity.

» Determine the infrastructure deployment model that best suits your business
objectives. Thisincludes the use of hosted, SaaS, or cloud deployments. Match your
security and data requirements with the characteristics of each deployment model.

= When selecting a new vendor partner, don'’t just consider functionality and intuitive
workflows. Vendorsshouldalsodemonstrate knowledge ofkey markettrends, a
clearly thought-out and communicated roadmap, and a culture that aligns with that
of the financialinstitution.

» Leverage standards. Financial institutions should look for a solution that can offer
them an open architecture based on interoperability standards and APIs that can
facilitate both front-end and back-end integration.

Vendors:

« Forthe more established vendors, while functionality is important, user experience
is criticaltofinancialinstitutions and thus should representthe greatest share of
new enhancements.

« Adopt agile development methodologies and strive for smaller, more frequent
releases andservice packs, as opposedtolarger, less-frequentreleases once or
twice a year, especially when it comes to enhancements of the user experience.

» Continue to build value into your core platforms. Pricing pressures from all
institutions will further increase, and building value by constantly introducing new
functionality will be critical to your success.
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ABOUT AITE GROUP

Aite Groupis a global research and advisory firm delivering comprehensive, actionable advice on
business, technology, and regulatory issues and theirimpact on the financial services industry.
With expertise in banking, payments, insurance, wealth management, and the capital markets,
we guidefinancialinstitutions, technology providers, and consulting firms worldwide. We
partner with our clients, revealing their blind spots and delivering insights to make their
businesses smarter and stronger. Visit us onthe web and connect with us on Twitterand
LinkedIn.

AUTHOR INFORMATION

Christine Barry
+1.617.398.5040
cbarry@aitegroup.com

David Albertazzi
+1.617.398.5036
dalbertazzi@aitegroup.com

CONTACT
For more information on research and consulting services, please contact:

Aite Group Sales
+1.617.338.6050
sales@aitegroup.com

For all press and conference inquiries, please contact:

Aite Group PR
+1.617.398.5048
pr@aitegroup.com

For all otherinquiries, please contact:

info@aitegroup.com

© 2019 Aite Group LLC. All rights reserved. Reproduction of this report by any means is strictly prohibited.
101 Arch Street, Suite 501, Boston, MA 02110« Tel +1.617.338.6050 * Fax +1.617.338.6078 « info@aitegroup.com « www.aitegroup.com



