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Motivation

Component Model

Infrastructure Model
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Motivation

Necessity of knowledge about runtime architecture
» Detecting deviations from modeled architecture

* Compliance violations / SLA violations

« Semi-automated root cause analysis

« Semi-automated Impact analysis

State of the art solution
Application Runtime Architecture Discovery

Architecture @‘ s
discovery by Q‘ 25y @“W
distributed tracing 22 ;2

D mponent

Discovered Infrastructure

Infrastructure Model
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Motivation

Problem: Current discovery solutions don‘t own knowledge about the entire architecture
including dependencies between and within the architectual layers

» Interlayer dependencies between components
and business activities unknown

» |ntralayer dependencies on infrastructure layer unknown
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Consequences Business Process Model
= comparison of modeled and runtime architecture
not possible across all layers l ? T

= root cause analysis is challenging and time consuming

» |ncomplete impact analysis
,J @,ax " ,@

D:scovered Components

Objective | "

» asystem, that owns knowledge about all
realtime architecture components as well as
their inter- and intralayer dependencies
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Discovered Infrastructure
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Research questions TUT

How to discover the Microservice Architecture by applying
distributed tracing?

What are component relationship types and how to discover them
automatically?

How to discover concurrency and synchronization?
How to recognize changes in the Microservice Architecture?

How to categorize services regarding their target purpose?

How to provide a smart user interface for adding business
semantic on top of business services?
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Approach

Continuous architecture discovery
by utilizing multiple data sources

System Monitoring

Registry Service data —

Distributed Tracing data ——

Architecture
Discovery System

—

Server logs / configurations
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Approach

TUTI

Continuous architecture discovery + Business semantic
by utilizing multiple data sources by semi-automated way

System Monitoring

) ) User Interface
Registry Service data —

Architecture Business Process Model

Discovery System

Distributed Tracing data ——+—

Assign requests to activities

Server logs / configurations

Business Process Model
\ l

Discovered Infrastructure
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Approach

Gateway Service Registry Service

>

Zuul Eureka
REST
REST Registry REST Registry
API Client API Client
Microservice Microservice
Spring Boot Spring Boot
DT Client DT Client
Zipkin Zipkin

| !

Architecture
Discovery Frontend

l

REST
API

Architecture
Discovery System

-

—  Storage

Message Stream Kafka

l

Distributed

Tracing Server
Zipkin

!

Storage
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Approach

System Discovery

<J E> x Q { http://system-discoverycom/processes/map ] @

Business process mapping

Defined prooassesj{ unassigned raquasts\

Process Mapping: Insert item in shopping basket Create new process +

— Create new rule

Insert [tem in shopping basket

1 rul
Request methods Regular expression 12rumeotch'rng requests
[] GET J PUT

/basket/Insert?item=(1-9)*&amount=(1-9)* I | Add rule l
M POST [] DELETE Checkout
- 3 rule
|ruleset‘ assigned mquests\ 4 matching requests
;tgssl{_eulnsert’?item:{1-‘1)‘&amount={1-Q)‘ a = ﬁ Insert Item in shopping basket
1rule
3 matching requests " 12 matching requests
fbasket/Insert?item=(1-2)*&amount=(1-9)* Insert Item in shopping basket
POST a = 1rule
3 matching requests - 12 matching requests
;l'gssl;_et!lnsert’?item:{1-‘1)‘&amount:{1-‘”‘ a = Insert Item in shopping basket
1rule
3 matching requests - 12 matching requests
fbasket/Insert?item=(1-3)*&amount=(1-9)* a = Insert [tem in shopping basket
POST 1rule
3 matching requests " 12 motching requests
= [~]
LJ
v
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Approach

System Discovery

<J E> x Q {http://system-discoverycom/processes/map ] @

Dependency Structure Matrix

Description # 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Business Process 1 4 ) X X X X X X Time of Architecture representation
06/08/2017 08:8__| )
Business Process 2 2 X - X X X X X X X X X
Business Activity 11 3 - X X X X
Filteri
Business Activity 1.2 4 - X fering
@ search )
Business Activity 2.1 5 - X
Business Activity 2.2 6 - X X
Webservice 1 7 - X X .
Business process
Webservice 2 8 - X All processes ‘vl
Webservice 3 9 - X
Server 1 10 -
Server 2 1" - Levels

i Processes

R Components

K Processactivities

i Infrastructure
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Timeline T|.|T|

Approach

Literature /
Research

Prototype
Concept

Prototype
Implementation

Thesis

Writing

Review / Print

Infrastructure Architecture Thesis
' discovery system | Submission
Semantic Input Architecture

discovery frontend
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Approach

I

Jorm i

B | PR T O T T N R PO PO FYO P
BBD@scription # |1 ]2 |3 |4 |56 (|7 [B |9 [0 N
B| By Business Process 1 1 X
B| BY Business Process 2 2 X X X X X
By B Business Activity 11 3
By B Business Activity 1.2 4
W B Business Activity 2.1 5
W W Business Activity 2.2 6
W W Webservice 1 7
S{ W Webservice 2 8
S{ 5{ Webservice 3 q
N S{ Server 1 10
N Server 2 1 -
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Approach

l

Eureka
Load S :
bal > Service _
alancer Registry Architecture
/ Discovery FE
REST Registry REST Registry REST
AP Client AP Client AP
- : i i Architecture
Microservice Microservice I <+  Storage
Discovery System
Logstash Logstash
Server server

ElasticSearch REF‘?IT —
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Approach

System Discovery

a E> x Q { http://system-discoverycom/processes/map

) @D

Request Explorer

Method
POST

LL |

Resource
/basket/items/3/edit

M

Calls
1208

process mapping
edit basket

Timescale

-
Last 3 years and 16 days

Level of request aggregation

.
80%
Mapping
M assigned [ unassigned
Methods
[ GET O PuT
M POST [] DELETE

@ search )
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