The Legacy Trap

How to modernize applications that are
holding you back, and why you need to
start right now

By Michael Coté and Marc Zottner

Coté - November 13th, 2024


https://cote.io/legacytrap/?utm_source=cote&utm_campaign=devrel&utm_content=GoTech2024&utm_medium=presentation
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“IDC estimates there are

500 million legacy apps

in use around the world.
The vast majority are found on x86 servers,
with most running on virtual machines (VMs).”

ation Modernization,” Lara Greden and Al Gillen, IDC, April 2022.


https://tanzu.vmware.com/content/analyst-reports/idc-transforming-workloads-through-application-modernization?utm_source=cote&utm_campaign=devrel

of executives say

7 6% legacy software is holding

them back.



https://www.vmware.com/cio-vantage/articles/customer-experience-starts-with-apps.html

Spring Boot ==

OVERVIEW SUPPORT SAMPLES

Initial Release End of Support End Commercial Support *

202505-23 2026-08-23

Versions of Spring Boot in Use

2024-11-23 2026-02-23

2024 AL 2024-05-18 2025-08-18

2025-02-24

2025-08-24

Spring Boot 3.2
2024-02-24

Spring Boot 31

Spring Boot 3.0
Spring Boot 2.7
Spring Boot 2.0to0 2.6

Spring Boot 1.x

Older version of Spring Boot 2024.05-28

0SS support
Free security updates and bugfixes with support from the Spring community. See Vidware Tanzu 055 support policy.

Commercial support
Business support from Spring experts during the O35 timeline, plus extended support after 055 End-Of-Life.

See Tanzu Spring Runtime for more details.

Future release

Generation not yet released, timeline is subject to changes.

Sources: "The State of Spring 2024." VMware Tanzu, May 2024.



https://tanzu.vmware.com/content/blog/state-of-spring-2024?utm_source=cote&utm_campaign=devrel&utm_content=SpringOneTourNuremberg2024&utm_medium=presentation
https://tanzu.vmware.com/content/blog/state-of-spring-2024?utm_source=cote&utm_campaign=devrel&utm_content=SpringOneTourNuremberg2024&utm_medium=presentation
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https://tanzu.vmware.com/content/ebooks/the-business-bottleneck?utm_source=cote&utm_medium=PowerPoint&utm_content=bioslide&utm_campaign=devrel
https://tanzu.vmware.com/content/ebooks/monolithic-transformation?utm_source=cote&utm_medium=PowerPoint&utm_content=bioslide&utm_campaign=devrel
https://learning.oreilly.com/library/view/changing-mindsets-the/9781098105839/?utm_source=cote&utm_campaign=devrel&utm_content=bioslide
https://newsletter.cote.io/

What you’re looking for

Application Portfolio Auditor

vmware Application Portfolic Auditor Overview

Reports overview | Spring Application Advisor

% Merged [Auto] Upgrading spring-boot to 3.0.x, spring-framework to 6.0.x and spring-security to 6.0.x  spring-advisor-to-6.0.x-3... [3} into main

Qverview 1 Commits 1 Pipelines 1 Changes 26 Add a to do

Q_ Search (e.g. *vue) (%P) src/main/java/org/springframework/samples/petc! Viewed

By src —— e
import jakarta.persistence.Tabl

P mainfjava/org... 'samples/petclinic import jakarta.validation.constraints.Digits;
7 model import jakarta.validation.constraints.NotEmpty;

S$S3INIAVIA-ANOID

WORKING

EFFECTIVELY
WITH S

Open Web Application Security Project (OWASP) Dependency-Check v.8.42
Identifies well-known y vulnerabilities in embedded libraries. (rep:

W BaseEntity.java O] 2 2 import org.springframework.core.style.ToStringCreator;
impert org.springframework.samples.petclinic.model.Person;

ALI¥ND3S

Find Security Bugs (FSB) v.112.0 W NamedEntity.java

T
W Person.java
P owner ~ src/main/java/org/springframework/samples/petclinic/owner/Own [] Viewed

erController.java [3}

Identifies security vulnerabilities focussing on the QWASP Top 10, (re

Insider SAST v.3.0.0
Identifies locally various kinds of security i 1 application code

Grype v.0.720 and Syft v.0.94.0
Identifies known seeurity vulnerabilities in application bin

P Michael C. Feathers T ventomn s

PMD Source Code Analyzer v.6.55.0
Extensible cross-language static code analyzer copy-paste reports

W Owner.java +10 -10

. t @@ -17,7 +17,7 @@ package org.springframework.samples.petclinic.owner;
W OwnerCo...oller.java +5-5

Pet.java -a import java.util.List;

import java.util.Map;

import javax.validation.Valid;

import jakarta.validation.Valid;

import org.springframework.data.domain.Page;

PetType...natter.java 2 import org.springframework.data.domain.PageRequest;
import org.springframework.data.domain.Pageable;

PetController.java

PetType.java

{mp}

Visit.java

ALlTvne

ScanCode Toolkit ¥.32.08

Detacts licenses, copyrights, and package manifests of embedded libraries. (e visitController.java @@ -56,7 +56,7 @@ class OwnerController
}

Microsoft Application Inspector v.1.9.14
Identifies what is in the applications Using Static analysis

P system

W CrashController.java @ModelAttribute("owner")
public Owner findOwner(@PathVariable(name = “ownerId", reguired = false)
By vet Integer ownerId) {
W Specialty.java G public Owner findOwner(@PathVariable(required = false) Integer ownerld) {
return ownerId == null ? new Owner() : this.owners.findByIdCownerId);

GitHub Linguist v727.0 and CLOC v.1.98
Analyze language usage and generate language breakdown araphs. (

W Vet.java

W Vets.java
@@ -126,7 +126,7 @@ class OwnerController {



https://tanzu.vmware.com/content/blog/introducing-spring-application-advisor?utm_source=cote&utm_campaign=devrel&utm_content=SpringOneTourNuremberg2024&utm_medium=presentation
https://tanzu.vmware.com/content/blog/introducing-spring-application-advisor?utm_source=cote&utm_campaign=devrel&utm_content=SpringOneTourNuremberg2024&utm_medium=presentation
https://tanzu.vmware.com/content/blog/introducing-application-portfolio-auditor?utm_source=cote&utm_campaign=devrel&utm_content=SpringOneTourNuremberg2024&utm_medium=presentation

The Swift Methodology

A series of proven practices that jump-start application modernization in days, not months

Event storm /1 Select one thin slice
the system ./ of functionalities

oe 3
o3¢ APP
BEE 1 x

Agree on objectives and determine the key Make sense of the complexity by discovering Identify meaningful modernization starting
results to measure using an objectives and and visualizing business events that cover points by selecting one thin slice of
key resuits (OKR) framework key features of the system functionalities from the system.

Define objectives

and key results ) Bacthiacic

Benefit Benefit Benefit

Ensure desired business outcomes always Quickly create a common understanding Avoid analysis paralysis by having one

quide modernization practices between business experts and [T on the provided meaningful, well-defined business narrative
functionalities of the modernized system jump-start modernization.

=) =D O e— m 'q 0101
— = e - 1>
Si= iz o) 1Ht] Qee] | 568

Model relationships between business Capture user stories, required APIs, data, Make low-level design decisions, apply
capabilities the system will support to draft and connections for each business capability of technical patterns, and implement capabilities
the desired notional architecture the system within a time-bounded set of 1-week iterations

Benefit Benefit Benefit
Determine how the system wants to be Identify and prioritize a backliog of work to Enable your team by pairing with Tanzu Labs engineers

designed and avoid pitfalls such as balance business value, technical risk, and effort on a backlog. Then progressively transfer traffic from the
premature solutioning existing system without disrupting business.

Conduct a Fillthe 7/, Produce tested

Boris exercise . backlog w7 and working code \\\/ Approx. 3 weeks

Source:



https://tanzu.vmware.com/developer/practices/swift-method/?utm_source=cote&utm_campaign=devrel&utm_content=SpringOneTourNuremberg2024&utm_medium=presentation

Software that you need to change, but are afraid to change

{

Legacy technology is any technology
that makes it difficult for organizations
to change their application systems to
support changing business
requirements. And, therefore, it
impedes business agility.”

Anne Thomas, Gartner,
ClO Dive

{

Legacy code is code without unit

tests.”

Michael Feathers,
Working Effectively with Legacy Code



https://www.goodreads.com/book/show/44919.Working_Effectively_with_Legacy_Code
https://www.ciodive.com/news/legacy-IT-app-modernization/605515/
https://www.ciodive.com/news/legacy-IT-app-modernization/605515/

What it means to be caught in the Legacy Trap

Pace of change needed by the business

over-weights application speed to market.

Debilitating technical debt
Maintenance efforts hinder innovation
Bulky processes obstruct progress
Desperate lack of knowledge and skills

Low test coverage

10



Why Our Customers Modernize?

A oo
=~ 5 =8

Dematerialize Improve

Speed Stabilit Shine
data center architecture P y

%) J

Collaborate
better (cool stuff) Safety  Scalability Savings

Modernization Trends Business Outcomes (6S)



How Software Goes Bad

Forgotten

Fitness

Capability

12



Common Fixes
Modernization Strategies - The 7 Rs

Low efforts

Low value
Retain Keep and don’t touch for now.
Retire Decommission end-of-life application.
Rehost (lift and shift) Repackage and move existing
applications with as few changes as possible.
Replatform Change the underlying platform
(runtime, framework, middleware, OS).
Refactor/ Rewrite Redesign code to take advantage
of the new platform (extend, strangle, rewrite).
Repurchase / Replace Replace by commercial off-the-shelf
(COTS) or Software-as-as-Service (SaaS). High efforts
High value

13



Create Your Portfolio Modernization Framework
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Create Your Portfolio Modernization Framework

Technical Considerations Business Considerations
Technical Business
® Framework, runtime Feasibility Impact ® Operational and license costs
® Architecture design ® Time-to-market factors
e Statefulness & data e Revenue opportunities
e Use of proprietary tooling ® Business criticality
e Dependencies, integration ® Risk tolerance
e Usage, workload e Change frequency

Decisioning Model Organizational and People Factors

Domain expert availability
Org structure, maturity
Lifecycle stage

Calendar dependencies

A framework for disposition
planning, prioritization and
governance

G O Fe O D

RETAIN RETIRE REHOST REPLATFORM  REFACTOR REWRITE REPLACE
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Capture business events with Event Storming

i el prescription technical review
pharmacy presaiption Prescription

validity and prescription sent for V"""W': prescription medication medn(a:tlon
received s i filling Interaction labeling
: legabty check saved pharmacy prescription
prescription completed review technical check check check

revew completed completed completed

printed
counseling
documents

prescription safety review

phamq Nmacist prescription therapeutic ovverﬁll

received assigned for Accuracy check prescription
prescription prescription check leted check

for review review completed complet

prescription preparation

phsTOACh foacication B on. medication medication PECSpaon
assigned for filled as per dosage and marked as
labels packed per ready for

printed guidelines pickup

prescription
review

completed
completed prescription insurer expiry

preparation guidance checked

prescription authenticity check prescription dispensing

pharmay pharmacist prescription

p";;'::m :‘:3’:;; prescriber patient insurance authencity a’;;;";:‘:;z pharmacist  pharmacist medication e p;;“'x"’" prescription
tabarias i validated validated validated check pref“ip(m counseled collected inventory R e D mgﬁs s‘:ﬁ marked as
check check completed +

i e ched
dispensing patient payment updated iy to insurance dpensed

prescription price calculation insurance coverage verification

Insurance | pharmscet Medical
standard negotioned /75UFANCE  insurance pharmacy ph enroliment edlc_a Nersrce
price price discount copay discount rexcription et necessity approved
obtained obrained cakulated calculated calculated tor check

- rescription
"ﬂ';:':' completed completed p pt

Source: “Decompose monoliths using business workflows," Prashanth 'PB' Belathur, Oct 2022.



https://pbelathur.github.io/all-things-app-mod/posts/quick-start-monolith-decomposition/?utm_source=cote&utm_campaign=devrel&utm_content=SpringOneTourNuremberg2024&utm_medium=presentation

|dentify business domains, find shared services, design hygiene

prescription ingestion
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prescription authenticity

ey
R x: o nsur,
Heatocs prescribes patient Insurance

- artewity vahdated validated validated
e 3

prescription pricing

insurance
negotated
price

msurance
pricing

insurance insurance

discount copay discount

Source: “Decompose monoliths using business workflows," Prashanth 'PB' Belathur, Oct 2022.
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details prce

obtained calculated | calculated saved calculated calculated

prescription filled by pharmacy

S

pharmacist prescription medication medication
:ﬁ':;:: filling interaction labeling
technical check check check

review completed completed completed
—— R ———— —

pharmacist medication medication
assigned for filled as per dosage and
prescription insurer expiry
preparation guidance checked

T — — T ——

medication
labels
printed

medication

beand,quantity printed
and doses counseling
dheck documents

completed

medication
packed per
guidelines

prescription dispensed by pharmacy
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prescription
dispensing
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counseled collected Inventory
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Sor check i

,,.:::. completed completed

Insurance
approved
prescription

prescription
dispensing

details sent

to Iinsurance

prescription
marked as
ready for
pickup



https://pbelathur.github.io/all-things-app-mod/posts/quick-start-monolith-decomposition/?utm_source=cote&utm_campaign=devrel&utm_content=SpringOneTourNuremberg2024&utm_medium=presentation

Pick an important but small slice, then architect it for scale

Prescription subdomain

ingestion
NG

authenticity
check

Medication subdomain Price subdomain

safety pharmacy Insurance
\shut pricing pd

Thin Slice: Prescription fulfillment Notional Architecture: Boris exercise

Source: “Decompose monoliths using business workflows," Prashanth 'PB' Belathur, Oct 2022.



https://pbelathur.github.io/all-things-app-mod/posts/quick-start-monolith-decomposition/?utm_source=cote&utm_campaign=devrel&utm_content=SpringOneTourNuremberg2024&utm_medium=presentation

Cl/CD is the foundation

Requirements

Concept Capture

6 Weeks

Wait time

Sources: "The Power of a Path-to-Production Workshop," Bryan Ross, September 2023.

2 Weeks

3 Weeks

Wait time

Elapsed Time: 136 Days
Working Time: 52 Days
Waiting Time: 84 Days

Release

Efficiency

20


https://tanzu.vmware.com/content/blog/digital-transformation-bottlenecks-path-to-production?utm_source=cote&utm_campaign=devrel&utm_content=SpringOneTourNuremberg2024&utm_medium=presentation

Legacy tools

Cl and CD Usage, 2021 to 2024

mCD mCl
36% 37%

2% 32% 34% 33%
9%IIII 9%I 1

2021Q3 2022Q1 2023Q1 2023Q3 2024Q1

Question: Which of the following technologies have you used as part of your development activities in the last 12 months? Source: CD Foundation Surveys (Slashdata).

Source: “State of CI/CD Report 2024: The Evolution of Software Delivery Performance," CD Foundation and SlashData, April, 2024, and previous studies.

21


https://cd.foundation/state-of-cicd-2024/?utm_source=cote&utm_campaign=devrel&utm_medium=newsletter&utm_content=newsletter20240424?utm_source=cote&utm_campaign=devrel&utm_content=SpringOneTourNuremberg2024&utm_medium=presentation

Cl Usage, 2021 to 2024
mCl mNoCl

2021Q3 2022Q1 2023Q1 2023Q3 2024Q1

Question: Which of the following technologies have you used as part of your development activities in the last 12 months? Source: CD Foundation Surveys (Slashdata).

Source: “State of CI/CD Report 2024: The Evolution of Software Delivery Performance," CD Foundation and SlashData, April, 2024, and previous studies.


https://cd.foundation/state-of-cicd-2024/?utm_source=cote&utm_campaign=devrel&utm_medium=newsletter&utm_content=newsletter20240424?utm_source=cote&utm_campaign=devrel&utm_content=SpringOneTourNuremberg2024&utm_medium=presentation

Accidental platforms

Product and application teams

Documentation and search User Interfaces (Web Portals) neg

e
-

Kubernetes use in Spring environments continued to grow this

year, reaching 65% of respondents' More than half (52%) run Project and environment templates *- APIs and CLIs
a Kubernetes distribution (DIY, TKG, Rancher, EKS, etc.), a third : — _
(33%) use a platform based on Kubernetes (OpenShift, TAP, etc.), DT RO | mee® d

resources

and more than a quarter (26%) use a non-Kubernetes based ©%0 data identify and | | scan artifacts | | qutomate

. Faiahecs 'O' i:t?z:;ﬁ,v,cﬁ enforce policy build, test &
platform (CloudFoundry, Heroku, etc.). We find the fact that half 01T o e V== Samea| L
start with a Kubernetes distribution rather than a more complete e Frastvotas omo .| OOV | = 700

platform a little surprising since so much extra work is required. iy Frene bind services | | storeartifacts | | jpierye

to workloads in registries and
storage brokers | via secrets repos workloads
L J L

Capability and service providers

Sources: "The State of Spring 2024," VMware Tanzu, May 2024; “CNCF Platforms White Paper,” March 2023. 23


https://tanzu.vmware.com/content/blog/state-of-spring-2024?utm_source=cote&utm_campaign=devrel&utm_content=SpringOneTourNuremberg2024&utm_medium=presentation
https://tag-app-delivery.cncf.io/whitepapers/platforms/
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