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1. Motivation T|.|T|
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« Cloud environments and monitoring tools provide

architecture information

How can architecture documentation and assessment be integrated in the software development

process?

IS: Information System, MS: Microservice
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2.1 Research Questions

RO1 How to obtain EA relevant information from the runtime behaviour
of cloud based environments?

How to assign the application landscape to business
domains?

How to automate the assignment process with an integrated
toolchain?

RO4 How does a prototype implementation of the automated
Q documentation process of cloud applications look like?




2.2 Existing tools with related functionality* TUTI
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* Rest API for integration of different « Meta-model can be adapted at runtime
information sources + Automated import mechanisms from various data

* R&D - Pivio integration sources

[ ] * Cloud environments integration

* No Continuous Delivery integration ]

* No focus on cloud environments * No Continuous Delivery integration

 No focus on runtime information

https://wwwmatthes.in.tum.de/pages/1wdiaOtwywbOw/Enterprise-Architecture-Management-Tool-Survey-2008-EAMTS-2008, https://txture.io, https://www.leanix.net,
https://wwwmatthes.in.tum.de/pages/lw3g9mohlo0c/Enterprise-Architecture-Management-Tool-Survey-2014-Update .



2.3 Literature review T|.|T|
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2012 Hauder et al. Challenges for automated enterprise architecture documentation

2013 Roth et al. Enterprise Architecture Documentation: Current Practices and Future Directions

2010 Farwick et al. Towards Living Landscape Models: Automated Integration of Infrastructure Cloud in Enterprise Architecture X X
Management

2012 Buschle et al. Automating Enterprise Architecture Documentation using an Enterprise Service Bus X

2014 Holm et al. Automatic data collection for enterprise architecture models

2015 Valja et al. A requirements based approach for automating enterprise it architecture modeling using multiple data
sources

2015 Farwick et al. A situational method for semiautomated enterprise architecture documentation

2016 Johnson et al. Automatic probabilistic enterprise IT architecture modeling: A dynamic bayesian networks approach

2018 Landthaler et al. A Machine Learning Based Approach to Application Landscape Documentation

2016 Bogner et al. Towards Integrating Microservices with Adaptable Enterprise Architecture X

Current research endeavours lack in integrating cloud aspects (PaaS and SaaS) for

a continuously automated EA documentation

CD: Continuous Delivery, CC: Cloud Computing, RI: Runtime Instrumentation
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3.1 Solution — Solution Architecture
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3.2 Solution - Concept

PPM Tool*

VCS

CD/ CI Tool

Develop

PPM: Project Portfolio Management, CD: Continuous Delivery, Cl: Continuous Integration, EA: Enterprise Architecture, EAD
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Config. Pipeline

A

File*  script*

Automated EAD
Tool

Webview

A

database

" Crawler job

. Enterprise Architecture Documentation, optional* i,



3.3 Solution - Sample scenario TUN

Dynamic data
Links.config Static data URL: XXX Microservice Other tools Wiki
LaSt-.deployment: information
jira: http://iwww.... Name: XXX, Runtl.me:
:“_ wiki: http://Aww... Description: XXX, ram. XXX, 5 7
DevO Owner: XXX, cpu: XXX,
evOps Domain: XXX disk: XXX Links.config Static data
Subdomain: XXX Buildpacks: ... )
Product: XXX Network policy:
Service 1, ... .
Dynamic data : : :
T | I I : : i
1 1 1 1 v v v
VCS CD/CI PPM CD/CI Cloud provider EAD Cloud EAD EA Tool
Tool provider Tool
. @ ; @ ® :
O GitHub Jenkins .Y"RA Jenkins A ‘I} ]terap]an
A A A A A A A A A A
[}
© ©
. : . =3 =
code [Links.config Static data jar jar Dynamic data Microservice Dynamid | 2 DB 7
information data E data <

Get Push EA Tool

Validate Get Jira AT documen- Cloud

integra-

crawler A

configuration information R TGl

Pipeline Script
CI/CD Tool EAD Tool
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3.4 Solution — Class diagram

Every artifact is stored as a Document in the
database

Every Document can contain a Runtime
object which gets updated by the cloud-
crawler

Every document can contain a Service object

A Service can contain buildpacks (software
dependencies) and Provides objects

A Provides object represents a connected
artifact

Specific links are modelled as attributes of a
Document

Link to other tools are stored in a key-value-
pair attribute

Business information is also modelled as
individual attributes in a Document

Runtime

-cpu:String

-ram: String

-disk: String
-instances: String
-host_type: String
-network_zone: String

runtime

Document

Service

-provides: Provides
-buildpacks: List<String>

0..1

service

O..*

provides

Provides

-service:name: String
-protocol: String
-port: String

0..1

-id: String

-owner: String
-data_format_version: String
-description: String
-vesroot: String

-name: String
-short_name: String
-contact: String
-created: String
-lastUpload: String
-lastUpdate: String
-status: String
-product_context: String
-tags: List<String>

[[ links: Map<String,String> |

-other_atiributes: Map<String,String>

-github: String

-jira: String

-jenkins: String
-cloudfoundry: String
-iteraplan: String

-domain: String
-subdomain: String
-product: String

-url-_String

-runtime: Runtime
-service: Service
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3.5 Live Demo TUTI

Market Analysis *order processing * B rEl
*market analysis
*pricing analysis

Cloud EA Analytics Overview ES Query Visualizations Feed last update: 2019-01-30 20:12:24 Export to EA Tool

Get Business
Validating . Get Basic Jira . Get Runtime Push
Sources . Build . Jira Deploy . .
Config Information ) Information Documentation
Information
I I D AR mae ANa 141 Qmn e AT Orae 4 maim MNe [ =2 Q10 m~ e

[Pipeline] echo
JSONSTRING: {"id": "lelee", "key":"ED", "name": "EA Documentation", "owner": "kleehaus", "description": "This is the jira project for the EA Documentation", "short_name": "ED", "type":

"software", "domain": "IT", "subdomain": "IT-2", "product": "EA Documentation” , "status":"running"”, "runtime®: {"ram": "169.6M of 1G", "cpu": "149.8%", "disk": "142.3M of 1G", "host_type":
"cloudfoundry" },"github. b hub com/Nicocovi/Microservice2™,"jira:":"http://vmmatthes32.informatik.tu-
muenchen.de:6008/ r‘es. kins:":"http://131.159.30.173: 8981/]ob/Masterarbeltssoftwa re-frontend”,"iteraplan:":"http://vmmatthes32.informatik.tu-
muenchen. de'8@86/iteraplan/cl1ent/#/51ngle/Informat1on5ystem/1785 "service": { "buildpacks":["client-certificate-mapper=1.8.@_RELEASE","container-security-provider=1.16.8_RELEASE","java-
main","java-opts”,"java-security”,"jvmkill-agent=1.16.8_RELEASE","open-jd..."],"provides”: [{"service_name": "Masterarbeitssoftware-backend"}]}}

Salesforce.com Cloud based CRM (public cloud) < B rD

SAP Classic-P10 * ®§ 0

SAP CO-P10 #6.0 SAP Controlling e ® 0

SAP Fi-P10 # 6.0 SAP finance < B rEI

SAP RD-P20 SAP Research &jpevelopment w W rD

& 2minutesago # 2minutesago X 2weeksago # 2weeksago X 2weeksago #* 2weeksago

EA Tool

Cloud integra-

tion

crawler

: : Get Push
Get Validate Get Jira : . \

; : : : Build Deploy runtime documen-
Sources >conf|gurat|on> information > > information tation

Pipeline Script
CI/CD Tool EAD Tool
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4. Evaluation (1/5) TUT
Goal: Ilﬂ_

« Evaluate literature findings Enterprise Architect and Chief Architect
(requirements and challlenges) EA2 Enterprise Architect 2 E1l
« Evaluate the approach to see ifitis a EA3 Enterprise Architect 17 E1
valuable solution for improving the EA4 Enterprise Architect and Product Owner 10 El
automation of Enterprise Architecture . :
) P EA5 Enterprise Architect 3 El
Documentation _ _
EA6 Enterprise Architect and IT Management Expert 20 E2

« Evaluate the implemented prototype

e EA7 Enterprise Architect 18 E1l
 ldentify improvements for the prototype

PO1 Product Owner and Head of Product Architecture 11 El

PO2 Product Owner 1 El

PO3 Product Owner 3 El

EA8 Enterprise Architect and Chief Architect 16 E3

EA9 Enterprise Architect and Chief Architect 30+ E4

Experts with different roles and from different enterprises were interviewed to eliminate bias

15



4. Evaluation (2/5) - Enterprise Architecture TUT

Information in EA Tool is outdated (N=12) It is a lot of effort to document the IT
12 landscape of your company (N=12)
10
w 10 12 11
) » 10
s 8 o
2 S g
S 6 2
‘5 c 6
4 Y
: 2 5 ¢
2 1
0 = || 0 0
0 0
Yes Partially No Strongly agree Agree Disagree Strongly disagree
Answers Answers

Information sources containing possible EA
information (N=12)

5
4
3
I |
Network and CMDB PPM ESB Other Wiki Jira VCS Runtime

scanners information
information sources Information sources

Usage of EA information sources (N=12)

9
8

No. of answers
O r N W b~ 00O

1

No. of answers
P NWHSMOOOOONOOOO

Literature findings were validated in case study
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4. Evaluation (3/5) - Approach

Imposing the team to incorporate a pipeline-
script in the repository is easy to establish
(N=12)

6
3 3
Strongly agree Agree Disagree Strongly disagree
answers

No. of answers
OFRPNWMNOOON

Usage of technologies for monitoring
applications in the cloud (N=12)

8

4

No. of answers
OFRPNWMOOONOWOO

yes No / Don't know
Answers

Imposing the team to use a predefined
toolchain for the application development is
easy to establish (N=12)

8
&
26
[%2]
G 4
: L
o
s, [l .
Strongly agree Agree Disagree Strongly disagree
Answers
Integration of monitoring technologies for
automated EAD (N=12)
8 7
7
&
g 6
0o 4
G 4
S 3
2 i 1
0 I
Using technologies Manually No answer/ Dont know
Answers

All experts stated that the presented process automates the EAD of applications running on a cloud-based

environment
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4. Evaluation (4/5) — Prototype sections TUTI

Useful 4

General section General section
Services section Services section
Software dependencies Software dependencies
_ ~Jenkins section
Runtime section
Governance section Governance section
Runtime section
Github section Jenkins section Github section
Not useful

Enterprise Architects Product Owners

Different sections are perceived as valuable regarding the roles of the user

18



4. Evaluation (5/5) - Prototype TUT

Not expected results:

Changes are considered useful (N=12)

6 6

How can enterprise architects decide if changes are
outdated if changes are not considered useful?

No. of answers
O R N W b 0o O N

Useful Not useful
Answers

Software dependencies are useful (N=12)

=
N

12

[
o N

All interviewed industry partners showed a high interest in
software dependencies for management of software
frameworks.

No. of answers

o N A OO ©

no
Answers
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5. Conclusion (1/3) — Summary

Research questions:

the runtime behavior of cloud based Integration of a cloud crawler

environments?

RQ1: How to obtain EA relevant information from #

RQ2: How to assign the application landscape to ‘ Integration of PPM tool in Build-Deployment
business domains? pipeline

RQ3: How to automate the assignment process -

with an integrated toolchain? Definition of project structure

RQ4: How does a prototype implementation of the - v R
automated documentation process of cloud
applications look like? o

Application/Services (13)

21



5. Conclusion (2/3) — Limitations and key findings

Limitations:
« Web-browser does not support ECMAScript 6

« Database component was not supported (MongoDB and
ElasticSearch6)

« Server component adaptation for MySQL database
component

« No fully EA cloud discovery possible due to access rights

Key findings:
« Several possibilites to (semi-)automate the EAD process

 |IT Governance is needed to enable automated EAD
(project structure definition, toolchain definition, etc.)

22



5. Conclusion (3/3) — Outlook

Outlook:

Integration of a Continuous Inspection Tool
(Sonarqube)

Integration of other cloud environments

Future Use Cases:

Cloud readiness verfication though a complete
implementation of 12 factor app criteria

Elasticity evaluation through a complete
Implementation of resilience pattern

Data privacy compliance (GDPR compliance):
analysis of stored information

Business Impact Analysis (BIA) of
applications

S

OPENSHIFT
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O &

docker

PM Tool

CLOUDF@®UNDRY
=

Microservice 1

00

Microservice N

00

1

CMDB Wiki

servicenuw cx

Confluence

N/

EA Tool
iteraplan

XIJIRA \ CD/ €I Tool
h 4
Vorsi ‘C rol Crawler @
e.rswn ontrol ' Job Jenkins
O GitHub Enterprise \ .
t ~a Deployment |
Job
Continuous Inspection Tool
sonarqQube

Automated EAD Tool
Web

Odk»
I

S —
n de
. mongo
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Thank you for your attention!

Do you have any questions?
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Component diagram
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Web comp
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Web comp

Web
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Server component

Schema
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Optional Prerequisites

1. Configuration file containing link to different tools Links.config

2. Groovy script in repository to enable build pipeline [ cinegroovy

3. Jira project complaince

jira: http:/imww....

cmdb:http://iwww....
wiki: http://mww...

node {

def xxx =
stage(‘Sources’) {...}
stage(‘Validate...){...}

| |

Business
| I Application

1

I |
Application Application
component component
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Definitions mapping

Product/Services

teraplan
|

TUTI

Application %
component

Application
component

Application
component

Business %
Applications

Application
component

Application
component

Project

Components

Product

Issue 1

Issue N

Services

g ]

Components

Issue 1

Issue N

Services

g ]

Information System %

Information
System

Information
System
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Groovy script

def callPost(String urlString, String queryString) {

def url = new URL(urlString)

def connection = url.openConnection()
connection.setRequestMethod("POST")
connection.dolnput = true
connection.doOutput = true
connection.setRequestProperty(“"content-type", "application/json;charset=UTF-8")
def writer = new OutputStreamWriter(connection.outputStream)
writer.write(queryString.toString())

writer.flush()

writer.close()

connection.connect()

new groovy.json.JsonSlurper().parseText(connection.content.text)

}
node {
deleteDir()
stage('Sources’) {
checkout([
$class : 'GitSCM',
branches . [[name: "refs/heads/master"]],
extensions : [[$class: 'CleanBeforeCheckout', localBranch: "master"]],

userRemoteConfigs: [[
credentialsld: 'cbf178fa-56ee-4394-b782-36eb8932ac64',
url : "https://github.com/Nicocovi/MS-Repo”

}
dir(") {
stage("Build"){
sh "gradle build"
}

stage("Get Jira Information"){

/ITODO
}

stage('Deploy’) {
def branch = ['master']
def name = "sping-microservicel"
def path = "build/libs/gs-spring-boot-0.1.0.jar"
def manifest = "manifest.yml"

if (manifest == null) {
throw new RuntimeException('Could not map branch ' + master + ' to a manifest file")
}
withCredentials([[
$class : 'UsernamePasswordMultiBinding',
credentialsld : '98c5d653-dbdc-4b52-81ba-50c2ac04e4fl’,
usernameVariable: 'CF_USERNAME',
passwordVariable: 'CF_PASSWORD'
JI)R
sh 'cf login -a https://api.run.pivotal.io -u $CF_USERNAME -p $CF_PASSWORD --skip-ssl-validation’
sh 'cf target -0 ga72hib-org -s masterarbeit'
sh 'cf push sping-microservicel -f '+manifest+' --hostname '+name+' -p '+path

}

stage("Push Documentation™){

try {
callPost("http://192.168.99.100:9123/document”, "{\"id\": \"0987654321\", \"name\": \"Kick-off-App\",
\"owner\"; \"Nico\", \"description\": \"bla\", \"short_name\": \"serviceAZ12\", \"type\": \"service\"}") //Include protocol

} catch(e) {
/I if no try and catch: jenkins prints an error "no content-type" but post request succeeds

}
}Y/stage

34



2.3 Open source project - Pivio TUT

pivio Overview Query Feed P I VI 0 .
a « Service registry for humans
Matching Artifacts (16 « To have a catalogue of the available services
o croservice ik * Running in cloud environments
Simple microservice Simple microservice . .
o o « Developed by Chief Architect of E-Post Development GmbH
Mthqservice 1 m !‘{ij:tgservice 2 m
b‘I; t;\;bla b‘lak ;J|;b|a +
* Integration of discovery
—— « Metamodel focus on microservices
CoREEEEEes aeessssssssssm - © Dynamic metamodel enabled via schemaless
Awesome Microservice £ Dopeten * Runtlme Informatlon |ntegrat|0n
= [ 1]
S EE— « No Continuous Delivery Integration
— « No support of EA discovery
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Pivio.io

What is Pivio ?

Pivio is a service registry for humans.

Why Pivio ?
Overview for platforms, especially for microservice environment.
Reusability of services

A growing number of services means also a challenge not only for developers.

Which service runs where? What does it do? Who is responsible for that?
Concept of pivio:

Commandline
Clients (curl)

Your
Commandline
Tools
u pl oad q uery
Pivio Pivio Pivio
Client documenl(s} Server documenl(s} Webview
store Browser
documents |
Elasticsearch Your 4—‘
Pivio View
Extension

Legend

Pivio Tools Third Party Your Tools Clients
(Part of Pivio)
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Pivio data model

Pivio needs certain mandatory fields:

id: Unique id in pivio.

name: The name of the artefact.

short_name: A very brief name for the service.

type: The type of this artefact. Values could be service, library or mobile_app.
owner: Which team is responsible for this artefact.

description: What does this service do?

37



4. Derived EAD requirements from the literature review and case study (1/3) TUTI

ID Description Source

Data Quality Requirements

DC1 No maintenance of data. The data is not considered uptodate. The system must provide [1], [2], [3], [4], [6], [7], [9], [10],
mechanisms to ensure data actuality. [11]
DC2 The data granularity of the integrated information sources is too granular. The system must provide [1], [2], [3], [6], [7]

mechanisms to align the granularity of data.

DC3 Data completeness: EA information is scarce [1], [2], [3], [6], [7]
DC4 Data correctness: Error proned data due to manual gathering [1], [2], [3], [6] , [7], [9], [10]
DC5 The system must be able to provide relationship information between and within the EA layers Case study evaluation

Functional System Requirements

FR1 The system must be able to calculate the defined KPIs from runtime information [4], [8], [11]

ADRS5 Additional KPIs calculation: TCO, MTBF, MMTR, MTTF and real time data of users on the Case study evaluation
individual applications

FR2 Integration of different information sources [4], [8], [11]

FR3 EA Tool needs an public API for an integration of several information sources [1], [3], [6], [8]

FR4 Dynamic metamodel: Adaptable metamodel of system [1], [2], [3], [4].[5], [6], [7]. [8], [11]
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4. Derived EAD requirements from the literature review and case study (2/3)

TUTI

ID Description Source
Organizational Requirements

ADR1 Business Impact Analysis of applications Case study evaluation

OR1 Business added value: The system must provide a added value for the business (e.g. ROI) [1], [3], [4]

ADR2 Data privacy compliance (GDPR compliance) Case study evaluation
Integration/Data Source Requirements

ADRG6 Integration of cloud environments (PaaS and SaaS) [4], [8], [11]

ADR3  Automated verification of the 12 factor app Case study evaluation

ADR4  Automated verification of a resilience pattern Case study evaluation
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2. Additional requirements from literature T|.|T|
ID Description Source

Architectural Requirements

AR1 The collection of EA data must be federated from the repositories of the data owners Fischer et al., 2007;
(departments etc.) Farwick et al., 2010

Organizational Requirements

OR2 An organizational process must be in place that regulates the maintenance of EA Fischer et al., 2007; Moser et al.,
Models 2009; Hanschke, 2009

OR3 Each data source must have an owner Fischer et al., 2007; Hanschke,

2009,
Integration/Data Source Requirements

IR1 The system must be able to detect changes in the real world enterprise architecture Moser et al., 2009;
ter Doest and Lankhorst, 2004

IR2 The system must have a machine understandable internal data structure Tanner and Feridun, 2009

Non-functional Requirements

NFR1 The system must scale for large data input Hafner and Winter, 2008

Data Quality Requirements

DC4 The system must provide mechanisms that allow for the automated propagation of Dam et al., 2010
changes
DC5 The system must be able to identify and resolve data identity conflicts from different Fischer et al., 2007

sources via identity reconciliation

DC6 The system must provide mechanisms that help the QA team to ensure data consistency Hafner and Winter, 2008
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2.1 Research methodology
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Screenshots
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Pivio overview

Cloud EA Analytics Overview ES Query Visualizations Feed last update: 2019-01-19 12:42:24 Export to EA Tool

Producté Q

Filter tree

@ ihue
Masterarbeitssoftware-backend .

product2 ) @ jerins
IT IT-1
. . Producté .

Cloudfound Sales
v @ ® @
Fi
fnance . Masterarbeitssoftware-frontend . . github

@ jerxins

Application/Services (2)

Masterarbeitssoftware- . Masterarbeitssoftware- .
backend frontend

ncorpan ncorpan

Masterarbeitssoftware-backend MAS Masterarbeitssoftware-frontend MIC

X momentsago ¢ momentsago & momentsago ¢ moments ago




Detailed View (1/7)

. Masterarbeitssoftware-frontend

Description
Masterarbeitssoftware-frontend MIC

Shortname (MIC) Type software
Business specific

O Domain IT O Subdomain [T-1 O Product Producté

% Owner ncorpan

Changes

X vor2Wochen ¢ vor2Wochen

Links

r

Jira  http://vmmatthes32.informatik.tu-muenchen.de:6000/rest/api/2/project/ED

r

Github  https://github.com/Nicocovi/Microservice2

r

Jenkins  http://131.159.30.173:8081/job/Masterarbeitssoftware-frontend

r

CF-link masterarbeitssoftware-frontend.cfapps.io B Ilteraplan null

Additional Information

B key ED

Instances  1/1 RAM  142.7Mof 1G CPU 0.4% Disk 142.2Mof 1G

Host cloudfoundry

Runningcosts % 0.03 per hour

Metrics monitoring (Agent)

URL masterarbeitssoftware-frontend.cfapps.io

Prometheus metrics masterarbeitssoftware-frontend.cfapps.io/prometheus

Responsetime 1.15676799E8

HTTPCalls 13586

Service name Masterarbeitssoftware-backend

Software Dependencies

© Buildpacks

I client-certificate-mapper=1.8.0 RELEASE

B container-security-provider=1.16.0_RELEASE
B java-main

B java-opts

I java-security

I jvmkill-agent=1.16.0_RELEASE

B open-jd...
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Detailed View (2/7)

Jira Monitoring

Jiralssues

Total Issues 5 Openlssues 3

Components in Jira-Project

I Componentl Backend I Component2 Frontend

Jira progress
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Detailed View (3/7) TUT

Github Monitoring

Contributors 1 Commit activity

Linesof code 1064
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Detailed View (4/7)

TUTI

Jenkins Job Monitoring

Last Build

Build number 17

Durat

ion 81427

Estimated duration 78395

Result

Times

Url

SUCCESS
tamp -1319253065

http://131.159.30.173:8081/job/Masterarbeitssoftware-frontend/17/

Last job comparisson

80,0007
70,000 H
60,000 —
50,000
40,000
30,000
20,000 —

10,000 —

0

duration in ms estimated duration in ms
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Detailed View (5/6)

The twelve-factor methodology

I. Codebase

I1. Dependencies
I1l. Configuration
IV. Backing services
V. Build, release, run
VI. Processes

VII. Port binding
VIII. Concurrency
IX. Disposability

X. Dev/prod parity
XI. Logs

XIl. Admin processes

Yes

Yes

Yes

Yes

Yes

Yes

No

Not implemented
Not implemented
No

Yes

Not implemented

Architecture belt

No architecture belt for this application

Resilience

I. AZD Cloud

1. Redundancy

I1l. Zero Downtime deployment
IV. Retry

V. Isolation

VL. Caching

VII. Fallback

VIIl. Loose Coupling

No
No
No
No
No
No
No

Not implemented

TUTI
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Detailed View (6/7)

© Information

Configuration

The following files are configuration files: manifest.yml;maven-wrapper.properties;gradle-wrapper.properties;
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Detailed View (7/7)
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Visualizations View (1/3)

Cloud EA Analytics

last update: 2019-01-19 13:12:23 Export to EA Tool
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Visualizations View (2/3)

| eolmesyosLp-Rousnog
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Visualizations View (3/3)

© Communication information

Swift-clearing-Solvency-check-service

Source domain: Finance

Source service: Swift-clearing

Destination domain: Finance

Destination service: Solvency-check-service
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Monitoring KPIs

« Cloud clustering as additional visualization

« Backlog-items KPI: How many items are missing. Application portfolio purposes
« Status of applications: running, stopped or crashed.

* Number of deployments per time unit: Which applications change frequently?

« Traffic KPI: Decommission purposes

« Traffic heatmaps: Which applications are important. Relevant for planification and costs. Ratio costs

maintenance and costs
« LOC: Maintenance vs Complexity (related to maintenance costs)

* Additional KPIs
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3.1 Solution (1/2) - Concept TUT

; Automated
Enterprise Architect EAD Tool
verifies Webview <
- R 1 Crawler
— 1 .
C. takes strategic Scheraless | keiob Cloud infra-
decisions database structure |
. i
. ﬁ v VCS N |
Enterprise
Architects  KPIS 'II?PI\IA* Conﬁg P|pe||ne CD/CI Tool
00 Filex  script*

029

IT Governance

controls | } ‘ [

DevOps PO

- &
«

Enterprise Architect

DevOps

PPM: Project Portfolio Management, CD: Continuous Delivery, Cl: Continuous Integration, EA: Enterprise Architecture, EAD: Enterprise Architecture Documentation, optional*
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1. Derivation for EAM TUN

Challenges of current EA
Integration of

documentation technology trends

No single automated EA documentation standard
Many documenting approaches exist, mostly manual
data collection

Helps to manage information complexity due to higher
number of applications in different environments EAM Use cases
Increases support fast changing environments (multi

enVironmentS) , teChnOIOQieS - - -

Decommission
based on usage
metrics

Business/ IT

IT Controlling Transformation

Improved EAM use cases can be derived from an automated EA documentation process

Improved EAM Use Cases
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4. Evaluation (4/4) - Prototype TUT
Challenges: D |Requiement

* Web-browser does not support AR1 Business Impact Analysis of applications
ECMAScript 6

- Database component was not supported ,z-
(MongoDB and ElasticSearch6)

« Server component adaptation for
MySQL database component

« No fully EA cloud discovery possible due
to access rights

Not expected results:

° Changes Were not ConSIdered relevant AR5 Add|t|0nal KPIS TCO, MTBF, MMTR, MTTF and I’eal t|me data Of users on
the individual applications

Data privacy compliance (GDPR compliance)

AR3 Automated verification of the 12 factor app

AR4 Automated verification of a resilience pattern

« Software dependencies section:
Management of software frameworks

Prototype can be extended by many requirements for further automated verifications
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2.5 Derived EAD requirements and challenges from the literature review TUT

RL1 Integration of different information sources  [1],[2],[3],[4].[5][ DC1 Data granularity: Data too [1], [2], [3], [6], [7]
6],[7].[81.[9], granular for EA
[10],[11]
RL2  Dynamic metamodel: Adaptable metamodel [1],[2],[3],[4].[5][ - -
of EA tools 6],[7],[8].[11] DC2 Data actuality: Data is not [1], [2], [3], [4], [6].
maintained, therefore no [7], [9], [10], [11]
RL3  Business added value: Several stake [1], [3], [4] uptodate
DC3 Data completeness: EA [1], [2], [3], [6], [7]
RL4  EA Tool support: EA Tool needs an public [1], [3]. [6], [8] information is scarce
API for RL1
RL5 Integration of cloud environments (PaaS [4], [8], [11]
and SaaS) DC4 Data correctness: Error proned  [1], [2], [3], [6] , [7],

_ _ o data due to manual gathering [9], [10]
RL6  Integration of runtime KPIs and monitoring  [4], [8], [11]

information e.g.Prometheus

Future automated EAD solutions should cover the above mentioned requirements and challenges
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