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Nanjing - China

“ A cultural city with 2,600 years history

* the capital of China for ten dynasties, including the Republic of
China

+ A city of excellent specialists for scientific'education

* 53 general higher universities with over 820,000 college students

« 540 various scientific researchrorganisations with 530,000
research staffs

* No.1 among all Chinese cities in terms of the portion of
population receiving higher education



Nanjing University

* The first Chinese modern university with the combination of

education & research established in 1902

» 29 schools, institutes, or departments, 3 of which are the

Department of Computer Science & Technology, Software
Institute, and Artificial Intelligence Institute

* The top ranked State Key Research Laboratory of Novel

Software Technology in all 32 state key research laboratories in
information sciences in past 15 years
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Nanjing University - DevOps Research Centre

+ Software Institute

“ Faculty Members
+ Prof. He (Jason) Zhang
#  Assoc. Prof. Dong Shao
* Dr. Guoping Rong
# Dr. Zheng Li
+ Students
+ 8 Ph.D Students
+ 20+ Master & Thesis Students



Tradiuonal Research Interests

“ Software Engineering Process

* Empirical Software Engineering

* Quality Assurance

+ Software Architecture

“ Service-Oriented Computing



Why DevOps?

* “Through 2016, ~80% of outages impacting mission-critical services will be
caused by people and process issues, and more than 50% of those outages
will be caused by change / configuration / release integration and hand-

off issues.”
— Gartner Report

# “The Knight Capital Group was an American global financial services firm
[...].[...] Knight was the largest trader in U.S. equities, with a market share
of 17.3% on NYSE and 16.9% on NASDAQ. The company agreed to be
acquired by Getco LLC in Dec 2012 after a trading error lost $460 million”
— Knight Capital from Wikipedia

# This took 45 minutes and was an upgrade error.



DevOps is about...

« “DevOps is a set of practices intended to reduce the time between committing a
change to a system and the change being placed into normal production, while
ensuring high quality.”

+ DevOps is about...
# Bringing “agile” methods to operation

+ Encouraging collaboration between development and operations statf, get
them talking

# Shared goals and teams of Devs and Ops

Requirements Development Deployment

eTreat Operations eSmall teams eBuild tools eAutomated testing eDeployment tools  eMonitoring
perac‘)nnel as first eLimited eSupports e|ntegration testing eSupports eResponding to error
class stakeholders  coordination continuous continuous conditions

eGet their input eUnit tests integration deployment

when developing
requirements



@ ]
* the way you build systems

« even the structure of the systems that you build

DevOps Influences...

+ DevOps practices will influence industry

ne way you organise teams

+ DevOps practices will influence research

+ Software Architecture

+ Software Process

* Ops as first-class citizens throughout the lifecycle

IT-FOLKS DON'T LIKE BUSINESS~IT ALIGNMENT

« split application into small, well-scoped microservices



Grand Questions of Interest

* What are the impacts of DevOps on software industry
in general, or software practitioners in particular?

* How to support software organisations to adopt or
migrate to DevOps?

* How to reengineer software technologies and advance
the state-of-the-art of DevOps?



Nanjing University - DevOps Research Centre
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Fundamental Competency

+ Empirical Methodologies
« Evidence-Based Software Engineering (Systematic Reviews)
- methodological issues: data synthesis, quality assessment, validity ...
* Qualitative Research in Software Engineering
» ethnography, field study, grounded theory ...
# qualitative data analysis and synthesis
- Grey Literature in Software Engineering
- evidence extraction & assessment of grey literature
» multivocal literature review
» Data Technologies
» Data Mining
* mining software process from repository
* mining software metrics for process modelling
- Natural Language Processing

* NLP in support of qualitative analysis & synthesis



(Qualitative Evidence Synthesis
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DevOps Oriented Software Engineering

+ Toolchain

+ “DevOps Tooling Technical Report”

+ Microservices Architecture
» Impacts on Quality Attributes
* Microservice Granularity
» Migration from Monolith to Microservice System
+ Decomposition for Microservices
» constraints
* domain-specific design
* data-flow diagram
* Benchmark Example for Performance Evaluation

+ pet-store project



Gartner.: 76

C CONSUL JUnit ‘) git N is)o(nattjpé

DevOps Tooling

D
1= stackoverflow: 178

A

2¥ MSBuild gy logstash elasticsearch

' > L)
ANEd  CFEngine puppet P kibana ETeamCity

ElasticBox Git\liab

@ C \ itHub Nagios
ﬁ cnrclecn wsiee  CHEF J\ Azure  €)GitHub Nag WV vagrant i.
Gradle | Iy @ @ .......
| ' © e W Bitbucket e) Jenkins saLTSTACK Maven~ Packer
r :
L T *
RAppDynamics ‘* Octopus Deplo Travis CI  splunk F)a
B docker * P POy & P DATADOG  kubernetes
ad . _ . :
@3 =V Buemx”  ERCFG2 f?@r aphite i vesos € Bamboo 9 Jira Software

@ Academic Literature: 144

sqeTeiqex

sdpaaq asudiaquz

LTT -



Communily

M No Community

evOps Tooling

N

(sradle

SHbversion —— (_fr"glne
L ¢
Mcsos

Jenkns

Elasticscarch — o

Teamcily =0
. = MHVH]
Kibarg —

- .. Ansible
Graphite Docker
Kubiztnsles —

Vagrant —

MsBuild — Tl

Splunk

Acue
o Bitbucket
Bamhoo = — :
== AppDynamics
Labbix == e
Gill lut m— Y P TV
Circle I = B|uc‘l:1i"< =
GitLan —
P - Ncxus
o == JUnit

fetg? = Travis Cl
Datadng ~ :
v FlaslicHnx

M«

—CI 1

I Unknown



Data-Flow Driven Service Decomposition
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DevOps Oriented Software Engineering

+ Quality
* Logging Practices
» *Security
* Secure Architecture
» DevSecOps
» *Deployment & Operation
* Process & Agility
» Automated Software Process
+ Mining Software Process
* Software Process Simulation Modelling
# hybrid simulation modeling
» model verification & validation
» Agile / Lean / Kanban Development
+ Interplay between Process and Product

* QOrganisation & Culture



Metrics for Process Modelling

Process New Requirements Domain Fix Duration
Feedback Delay Discovery Delay Hours Review Risk Start/End Date
Months Months Days Duration ™ TBet Date
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ionkTi i Days - _ Releases roject Task Duration
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Hours Person Days NA Person Days/Defect |[ Hours/Unit FPs Person Weeks 7o NA
| Effort(143) | Design | | Implementation | | Review | | Test Phase Independent
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___Scaling Policy Dimensionless godmg M"TthOd Review Factor Dimensionless
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Metrics for Process Modelling

\
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Extends
Experience Impacts(7)
Measures(5)
N Process Impacts
Factor (5)

Measures(12)




Industrial Impacts

» Synergy by combining research, industry, and education
«DevOps: Theory, Method, and Practice? (1st DevOps textbook in China)
+ DevOps curricular and teaching/training platform
» Industrial Collaborations on DevOps: Huawei, ZTE, Transwarp, DaoCloud ...
«DevOps - China 2016 Report»
«DevOps - China 2018 Report» (available soon)
«DevOps Tooling Technical Report»
«Software Architecture for Practitioners)» @ GeekTime
+ ArchSummit 2017 / 2018 (Shenzhen)
+ Keynotes & invited talks at CNUTCon 2017 / NASAC 2017 / NJSD 2018 / DOIS 2018 ...
+ DevOps tracks at IAS 2017 & NJSD 2018

+ DevOps Special Group of CCF - Software Engineering & System Software Committees



