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Agenda

 What do we want to achieve?
» Goals and aspirations

* Why are we doing this?
« Our reasons for change

* When should we do this?
* Industry and technology context

* How should we achieve our goals
» Step 1 clearly define goals
» Step 2 understand what we have
» Step 3 define the vision
» Step 4 prove it! With a pilot
» Step 5 define the roadmap
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\ What do we want to achieve? - Goals

* “The University of Aberdeen has a complex application estate,
with several core products (including Admissions, CRM,
Finance, HR, Student Records). Currently data
exchange/interfacing between systems is predominantly
achieved by scheduled data file extracts (typically XML or CSV)
which are transferred and imported to the target system. These
Interfaces are point-to-point, resulting in significant
maintenance overhead.”

* The University of Aberdeen is looRing to design a new
integration platform. The design is expected to include:
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Goals

» Modular integrations from source system to the integration
platform (allowing for easier system replacements).

» Greater use of APIs for information exchange.

» Real-time or near real-time data exchange.

» Data exchange in JSON, XML and/or CSV format.
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Goals

» Support for message-based or event-based approaches.
* A comprehensive data security model.
* The ability to connect both on-premise and cloud solutions.

* The ability to progressively implement the solution, allowing
point-to-point interfacing to coexist with the new approach
until each interface is migrated.
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Why are we doing this? - Rationale

Student Development System Low Code
Experience Accelerator Replacement Enabler

Developer Cloud vs On Fault
Experience Prem Tolerance
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When are we doing this? - Industry Context

2005 2010 2015 2020  sceterstea commosiceator

No-Code
Application Code (Function)
RPA / Automation

Application Server

Al as a Service

» Cloud Native

SaaS
API Driven
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How are we doing this?

» Step 1 clearly define goals s/

» Step 2 understand what we have - current state
» Step 3 define the vision - target state

 Step 4 prove it with a pilot (de-risk)

» Step 5 define the roadmap
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Current State

Do we understand what we have?

* Yes, we operate it day to day, but..
* No overview or systems map
* Lots of tacit knowledge within the IT Team

» So Step 11s to understand our current state
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Current State

Domain System Vendor Technology Location |
HR Rebus External its Decomissioned UoA
® B u i l.d th e a Sset [i St HR Web Staff Pages Internal PHP UoA
Facilities / Security Door Entry (ARX) External java UoA
Facilities / Security ID Cards External java UoA
Y Wh at Syste m S do Facilities / Security 1D Cards Lookup Internal PHP UoA
Facilities / Security Photo Upload Internal .NET UoA
Facilities / General Aberdeen Sports Village External NET UoA
\X/e m a n a g e Facilities / General Fertility (RI Witness) External ? ?
Facilities / General Library (ALMA) External ? Cloud [
Y \X/ h e re d O th ey Facilities / General Multifunctional Devices (Printing) External ? ?
I5T: DMZ (eAccom) Internal Oracle UoA
re S i d e I-T. Enterprise Service Bus Internal Oracle UoA
I:T. Microsoft Identity Manager External Microsoft ?
IT. Online Student Services Internal Oracle UoA
BI Admissions (Discoverer) Internal OBI EE UoA
BI Finance (Discoverer) Internal OBI EE UoA
BI IMBA (Discoverer) Internal OBI EE UoA
BI IRR (Discoverer) Internal OBI EE UoA
BI KPI (Discoverer) Internal OBI EE UoA
BI Student Loads (Discoverer) Internal OBI EE UoA
BI Student Retention (Discoverer) Internal OBI EE UoA
BI Student Loads (PowerBI) External/Internal PowerBI UoA
Finance ePayments (WPM) External ? Cloud
Finance eProcurement (Parabilis) External ? Cloud
Finance ePayments System Internal PHP UoA
Finance Finance (ABW) External NET UoA
Finance Grants&Contracts Internal Oracle Forms UoA
Finance Online Store (WPM) External ? Cloud
Finance Research Awards Management System External ? Cloud
Finance Student Awards Agency Scotland External ? ?
Flaaman Canttioch Fuindivwa Praiiaall [ JOFIPRRSN | e 1 2
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Current State

. Interface Name V |Source Domain | ¥ |Source System m Target Domain |_V_| Target System ,tJE
e B u I l.d t h e Aberdeen Sports Village - Student Records Student Records Student Records System Facilities / General  |Aberdeen Sports Village
Aberdeen Sports Village - HRN HR HR (Northgate) Facilities / General Aberdeen Sports Village |
. t t . Aberdeen Sports Village - IDC Facilities / Security  |ID Cards Facilities / General |Aberdeen Sports Village
I n e g ra I O n Accommodation - Online Application Form (Auth.) Admissions Admissions System Accommodation Choices
Accommodation - Online Application Form (Auth) Student Records Student Records System Accommodation Choices Y
C a t a l.o u e Accommodation - Online Application Form (Choices) [Accommodation Accommodation System Accommodation Choices Y
g Accommodation - eAccommodation Student Records Student Records System Accommodation Portal
Y I—l O\X/ d O O u r Accommodation - Student Debt Finance Finance (ABW) Accommodation Accommodation System
Accommodation - Student Details Student Records Student Records System Accommodation Accommodation System
SySte m S C O n n e Ct? Accommodation - Student Changes Student Records Student Records System Accommodation Accommodation System |Y
Admissions - Agent Portal Admissions Admissions System Admissions Agent Portal Y
Y \X/ h at a re th e Admissions - Erasmus Admissions Erasmus Admissions Admissions System
Admissions - HR HR HR (Northgate) Admissions Admissions System
Admissions - Medical Admissions Admissions Admissions System Admissions Medical Admissions
eXte r n a |. Admissions - Postgraduate Applications Admissions Postgraduate Application Admissions Admissions System Y
. Admissions - PG Programme Hierarchy Student Records Student Records System Admissions Admissions System
to u C h p O I n tS Admissions - Transfer Applicants to SRS Admissions Admissions System Student Records Student Records System
Admissions - UCAS Admissions UCAS Admissions System  |Admissions System
Admissions - UCAS Data for HESA (STARJ) Admissions UCAS Admissions System  |Admissions System
Admissions - UGPT Application Admissions Admissions System
Admissions - Widening Participation (REACH) Student Records Student Records System Admissions Admissions System
Bl - Admissions Admissions Admissions System Bl Admissions (Discoverer)
Bi - Finance Finance Finance (ABW) Bl Finance (Discoverer)
BI - KPI Multiple Finance, HR, SRS, Grants and Contracts BI KPI (Discoverer)
Bl - IMBA Multiple Finance, HR, SRS, Grants and Contracts Bl IMBA (Discoverer)
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Current State

» Using the gathered information, build

a domain model for the estate S .
ystem Integration
 C4 - Context, Containers, Catalogue Catalogue
Components, and Code
 Structurizr - Diagrams as Code 2.0 x /

« DSL for system models

C4 Model

« We can maintain current state
documentation as a simple text / @
based model. _
‘ Render the mOde[ from multlple Syste(r:nOE;)g;cape Dor?wgrr:as"’:reur:';ure Softwa?eosT/StC:::QtSs’;ructure
perspectives
* Landscape -> Context -> Detail > Zoom in
« Organization -> Domains -> Applications
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Current State

Aberdeen
Landscape View

Contextual Views Abe rd een

Bl Context
FacilitiesGen Context Architecture diagrams for Aberdeen current state

Finance Context

SRS Gontext Landscape View

Accommodation Context The system landscape diagram provides a high level overview of the estate and shows how each the domains in the estate are connected.
Admissions Context Accommodation UK visas

CRM Context '

IT Context Finance

HR Context '

FacilitiesSec Context Stugent Records |

Detailed Views
SRS Detall
Accommodation Detail

Human Resources
{Sofware System]

Unistats
[Sotware System

ool Facilities Security
[Sofware Sysiem)

E Admissions
Tecnno’ogy [Software System]
[Software System|

FacilitiesSec Detail
Bl Detall

Finance Detall

§ Business Information | CRM Marketing
[Software System [Software System)

Facilities General
Software System)

FacilitiesGen Detail
IT Detail

System Landscape for Aberdeen
Aberdeen
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Current State

* Drill down from landscape to accommodation context
Accommodation Context

B Student Records Admissions
' [Software System] [Software System]

‘\\SRS - Choices ‘:\SRS - Portal SRS - Accom SRS - Accom Changes ,*Auth - Choices

Accommodation

[Software System]

Accommodation \“debt N VI
' Invoices/Credits Notes |

Finance
[Software System]

Aberdeen
[Enterprise]
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Current State

e Drill down from accommodation context to detail

Accommodation Detail

Finance Student Records

[Software System] [Software System]

Real-time display of a
student's debt

Real-time display of a

Invoices and Credit notes student's details

Accept accommodation offer

(Link] [SQL Script] [Link] [SQL Script]
»
Y
Main Accommodation :
o Sust eAccommodation Portal List of authenticated e
) yS em ) [Container: Vendor Internal, Location UoA] Students AdmlSS|0nS
[Container: Vendor Internal, Location UoA] Oracle F [SQL Script] [Software System]
racie rorms :
Oracle Forms
List of Accommodation List of authenticated
available per student type Applicants
[SQL Script] [SQL Script]
- y

Online Choices

[Container: Vendor Internal, Location UoA]

Oracle Forms

Accommodation
[Software System]

Accommodation - Containers
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Observations on Current State Model

* The University has built a large portion of it's systems in house,
iIncluding the main student records system.

* Integrations have historically been point to point and typically use
SQL Tiles, CSV or XML import / export

« Some newer integrations are AP| based
* Integrations typically run on a scheduled basis - usually daily
* The architecture Is ‘accidental and has grown organically

* The integrations form a ‘hub and spoke’ type system centred
around the student record system.

INFUSE



How are we doing this?

» Step 1 clearly define goals s/

» Step 2 understand what we have - current state «
» Step 3 define the vision - target state

» Step 4 prove it with a pilot

» Step 5 define the roadmap
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Target State

* Replace in house developed software with commodity SaaS based
solutions

* Replace the in house point to point integrations with a common
integration layer

« Adopt a Message Bus type architecture as the integration approach to
enable real-time data flows

« Break Hub and Spoke dependencies

» Leverage existing commodity services as much as possible to
construct the integration layer

 Plan to bring on stream one system at a time
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Target State

Cloud Managed Saa$S

Research Students

E Raisers Excellenc Associati
I Edge eFw on

New Admissions

New Student Records

Main System Student Portal
J—
erace “

New Accommodation

Student

Reporting Interface

Main System Student Portal

Administrative 2Py
Interface

In House ’_T
3rd Party Hosted internally

|
y 4 o0
&

Administrative

Interface

External Agency

Admissions Accommodati SRS Teaching i
Integrat Integrat Integrati Integrai
integration on Integration Integration Integration G, 7 Harketing

3rd Party Hosted externally Brid
ridge

Admissions Accommodati SRS Teaching
Connector on Connector Connector Connector

f f i i
! ! ' ' :

Message Bus

Student Student CRM
CRM Connector

I i ettt 1 e i) Ay ] H T
! | L | . . |
Legacy Applications | Facilities / Security | | Facilities / Gemeral 11 R ] 1 Finance I |
! | " i !
;T ! Connector E Connector | 1} Connector Connector Connector 1 !
| Admissions - Legacy ' : i r— | R !
‘ | il inancial Dat I
P = Admissions |« ; ! o ‘ ‘
[ rmissiong Connector i | i 3 |
! | | [ i |
v Bridge ¥ : il 1 |
Vo Vo V i HR Main ) Finance |
| Bemmmmmm—mmm--semosooomom s 0 i ID Cards ' T Febus. (Northgate) Student ' Main )
H . 1 H i
! [ Lookup. | T Retention ' (ABW) '
- . [ : " Discoverer 1 !
v H ! ' Web Staff i !
! | student Records - Legacy ; ] i Pages ' Grants & :
. ! | " Student i D !
{ 1 [T : D""’A'RE)S"Y Photo Upload d L Loads i Contracts, i
[ e Publications | | | ! I Eover) Tl 1
i Connector : 1 i i !
Lo ! S I A ] ]
[ Bridge
[
[ T VPRV -
; Sports Fertility(Rl X Careers Shevmorte
! Village Witness) BeOnline (Target
------------------------------------ Connect)
. . .
L Lear . Existing On Premise
MY Upon (Parabalis)

Student
Loans
Company
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Target State Q _________________________ Q """"""""""""""""

» Decoupled, event driven e w—
integration architecture
. é\pache Kafka used as the message 1
us Integration Integration
» Prefer the use of prebuilt connectors - Saad Bridge comector | | Gonnecter
Confluent X
« SaaS products selected provide ' '
rich AP| based integration Message Bus Q )
capability : :
* Ingest events in ‘real-time’ via web
hOOkS Connector Connector
» Push data via API calls Brdge Bridge
* On premise systems are largely i I
« Bridge the integration layer via ORDS egacyDomaie | m—— ——1 —— —
(Oracle REST Data Services) L s i

I 1
I
1 | 1

_________________________________________________________
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How are we doing this?

» Step 1 clearly define goals s/

» Step 2 understand what we have - current state «
» Step 3 define the vision - target state «

» Step 4 prove it with a pilot

» Step 5 define the roadmap
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Target State - Bridging The Gap

* Legacy systems exposes an
interface using ORDS

* ORDS APl interacts with bridging Sisins I M
layer ;

uuuuuuuuuuuuuuu

SaaS Bridge

* The bridging layer connects into F—— -
the message bus 0) )

« SaasS applications interact via [ o
RESTful APIS

» SaaS connector integrates to the

message bus — T

__________________________________________________________
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Target State - Example Message Flow

3rd

Party/ N -
Cloud SAAS Application !
i}

» Event generate Iin |
SaasS application x| S

<eg Record HTTP Command 1 HTTP Event
updated) = .

SaaS Bridge

Consumes 2 Publishes

\\\ F 2
° Topics { { Message Bus
Admissions Cmd: read_details, Event: new_admission,
application_id: 1234 application_id: 1234

Admissions —>
Finance

through to on - |
prem Ise L T P
application via |
ORDS
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How are we doing this?

» Step 1 clearly define goals s/

» Step 2 understand what we have - current state «
» Step 3 define the vision - target state «

» Step 4 prove it with a pilot J

» Step 5 define the roadmap
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Roadmap

* Plecemeal replacement of systems with SaaS solutions
 Allow existing legacy systems to run in parallel

* Bridge in only what is heeded as we replace each
component in the estate

* Make small, reversable incremental changes
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Procurement

Contracts & Initiation

Project Delivery Phases

Interfacing

Curriculum

Admissions

Student Details

Fees & Finance
Enrolment

Student Course Selection
Monitoring & Progression
Assessment

Graduation

Statutory Reporting
Personal Tutoring
Disability Provisions

Placements

. Project Activity

1Q

2022

2023

20  3Q  4Q | 1Q  2Q  3Q | 4Q

IE11 Support Ends
Initial Business Analysis

. Sep 22 - Issue Tender

Operational Usage

@ Milestone

1Q

2024

2Q

3Q

4Q

2025 2026 2027 2028

1IQ 1 2Q 3Q|4Q 1Q2Q 30 4Q 1Q 2Q 3Q 4Q|1Q 2Q | 3Q 4Q

Delivery phases are illustrative and timescales subject to change upon supplier appointment



How are we doing this?

» Step 1 clearly define goals s/

» Step 2 understand what we have - current state «
» Step 3 define the vision - target state «

» Step 4 prove it with a pilot «

» Step 5 define the roadmap¢
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Conclusion

 Clear understanding of end goals

 Detalled understanding of current estate

» Build target state vision

» Test assumptions and end state with PoC / Pilot

» Incremental Roadmap for change

INFUSE



