
Master Course on Is-o with Mul-ple Projects 

This	master	course	on	Istio	is	designed	for	professionals	seeking	in-depth	knowledge	and	
practical	skills	in	deploying	and	managing	service	meshes	within	cloud-native	
ecosystems.	Istio,	being	a	leading	service	mesh	technology,	offers	advanced	capabilities	
for	traf=ic	management,	security,	observability,	and	policy	enforcement	in	distributed	
applications.	This	course	combines	theoretical	foundations	with	hands-on	projects	to	
simulate	real-world	scenarios,	enabling	students	to	apply	their	learning	in	practical,	
production-grade	environments.	

Module 1: Understanding Service Mesh and Is-o Fundamentals 
Overview 

This	module	introduces	the	foundational	concepts	of	service	mesh	technology,	with	a	focus	on	Istio,	its	
architecture,	components,	and	the	core	principles	governing	its	operation.	Participants	will	explore	
how	Istio	integrates	into	the	cloud-native	landscape,	enhancing	the	development,	deployment,	and	
management	of	microservices	applications.	The	goal	is	to	provide	a	comprehensive	understanding	of	
service	mesh's	role	in	modern	software	architectures,	particularly	in	facilitating	seamless	service-to-
service	communication,	enforcing	security	policies,	and	providing	detailed	insights	into	application	
behavior.	

Topics: 
• Service	Mesh	Explained:	DeDinition	and	importance	of	service	mesh	in	contemporary	cloud-native	

ecosystems.	Discussion	on	how	service	meshes	abstract	the	complexity	of	managing	microservice	
communications.	

• Istio's	Architecture	and	Components:	Deep	dive	into	Istio's	control	plane	and	data	plane	
components,	including	Pilot,	Citadel,	Galley,	and	Envoy	proxies,	explaining	their	roles	and	
interactions	within	the	service	mesh.	

• TrafDic	Management:	Exploration	of	Istio's	capabilities	in	routing,	load	balancing,	fault	injection,	
and	circuit	breaking	to	ensure	resilient	and	efDicient	service	communication.	

• Security	Mechanisms:	Examination	of	Istio's	approach	to	securing	microservice	communications	
via	robust	authentication,	authorization,	and	encryption	practices.	

• Observability	Features:	Overview	of	how	Istio	provides	detailed	observability	through	metrics,	
logs,	and	traces,	enabling	operators	to	monitor	and	troubleshoot	services	with	precision.	

• Istio	and	Kubernetes:	Understanding	how	Istio	complements	Kubernetes,	providing	a	layer	that	
manages	service-to-service	communication,	security,	and	observability	at	scale.	

Module 2: Traffic Management with Is-o 
Overview 

In	this	module,	participants	will	delve	into	the	advanced	trafDic	management	capabilities	provided	by	
Istio,	which	are	pivotal	for	ensuring	the	reliable	and	efDicient	operation	of	microservices	within	a	
cloud-native	environment.	The	focus	will	be	on	understanding	and	applying	Istio's	features	for	
dynamic	routing,	load	balancing,	fault	injection,	and	more,	to	achieve	granular	control	over	the	trafDic	
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Dlowing	through	the	service	mesh.	This	module	aims	to	equip	students	with	the	skills	needed	to	design	
and	implement	sophisticated	trafDic	management	strategies	that	cater	to	the	speciDic	needs	of	their	
microservices	architecture.	

Topics: 
• Dynamic	Routing:	Techniques	for	controlling	how	requests	are	routed	to	various	services	based	on	

rules,	weights,	and	conditions.	

• Load	Balancing:	Exploration	of	Istio's	load	balancing	options,	including	simple	round-robin,	
random,	least-requests,	and	more	sophisticated	algorithms	that	consider	request	content.	

• Fault	Injection:	Understanding	how	to	introduce	faults	(delays,	errors)	into	the	system	
intentionally	to	test	the	resilience	and	failure	recovery	mechanisms	of	the	microservices.	

• TrafDic	Splitting:	Strategies	for	gradually	shifting	trafDic	between	different	versions	of	a	service,	
facilitating	blue/green	deployments	and	canary	releases.	

• Circuit	Breaking:	Implementing	circuit	breakers	to	prevent	cascading	failures	in	microservice	
architectures,	ensuring	the	system	remains	resilient	under	high	load	or	partial	failures.	

• Rate	Limiting:	Techniques	for	limiting	the	number	of	requests	to	a	service	within	a	given	time	
frame	to	protect	services	from	overload	and	maintain	quality	of	service.	

Module 3: Security in Is-o 
Overview:  

This	module	delves	into	the	comprehensive	security	mechanisms	provided	by	Istio,	designed	to	fortify	
microservices	communications	within	a	service	mesh.	Participants	will	gain	in-depth	knowledge	of	
how	Istio	enforces	security	policies	to	manage	service-to-service	authentication,	authorization,	and	
end-user	authentication	effectively.	The	focus	will	be	on	understanding	and	implementing	Istio's	
security	features	to	ensure	secure	service	communication,	critical	for	maintaining	the	integrity	and	
conDidentiality	of	data	in	transit,	especially	in	regulated	industries	such	as	healthcare	and	Dinance.	

Topics: 
• Istio	Security	Architecture:	Overview	of	Istio's	approach	to	security,	including	its	architecture	and	

how	it	integrates	with	existing	Kubernetes	security	features.	

• Mutual	TLS	(mTLS):	Deep	dive	into	how	Istio	uses	mutual	TLS	for	secure	service-to-service	
communication,	ensuring	encrypted	data	transfer	and	strong	identity	veriDication.	

• Authentication	and	Authorization:	Exploration	of	Istio's	capabilities	for	both	service	and	end-user	
authentication,	including	the	use	of	JWT	tokens	and	custom	authentication	providers.	

• Access	Control	Policies:	Implementing	Dine-grained	access	control	policies	using	Istio,	allowing	
administrators	to	deDine	which	services	can	communicate	with	each	other	and	under	what	
conditions.	

• Security	Best	Practices:	Discussion	on	security	best	practices	within	Istio,	including	key	rotation,	
certiDicate	management,	and	minimizing	the	attack	surface	through	least	privilege	access.	
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Module 4: Observability in Is-o 
Overview:  

This	module	explores	the	extensive	observability	features	offered	by	Istio,	which	are	crucial	for	
monitoring	and	managing	the	health	and	performance	of	microservices	within	a	service	mesh.	
Students	will	learn	how	to	leverage	Istio's	integration	with	leading	observability	tools	such	as	Kiali	for	
service	mesh	visualization,	Jaeger	for	distributed	tracing,	and	Prometheus	for	metric	collection.	By	the	
end	of	this	module,	participants	will	be	proDicient	in	conDiguring	and	utilizing	these	tools	to	gain	deep	
insights	into	their	applications'	behavior	and	performance	in	real-time.	

Topics: 
• Istio's	Observability	Capabilities:	Overview	of	the	observability	features	provided	by	Istio	and	their	

signiDicance	in	troubleshooting	and	optimizing	microservices.	

• Integration	with	Kiali:	How	to	use	Kiali	to	visualize	the	service	mesh	topology,	understand	trafDic	
Dlow,	and	identify	potential	issues	within	the	mesh.	

• Distributed	Tracing	with	Jaeger:	Techniques	for	implementing	distributed	tracing	using	Jaeger	to	
trace	requests	across	microservices,	helping	to	pinpoint	failures	and	performance	bottlenecks.	

• Metric	Collection	with	Prometheus:	ConDiguring	Prometheus	to	collect	detailed	metrics	from	Istio	
and	microservices,	enabling	performance	monitoring	and	alerting.	

• Custom	Dashboards	and	Alerts:	Creating	custom	dashboards	for	comprehensive	monitoring	and	
setting	up	alerts	for	proactive	incident	management.	

Module 5: Policy Enforcement and Rate Limi-ng in Is-o 
Overview:  

This	module	delves	into	Istio's	capabilities	for	enforcing	policies	and	applying	rate	limiting	to	manage	
and	control	trafDic	within	the	service	mesh.	Understanding	and	implementing	these	features	are	crucial	
for	protecting	backend	services	from	trafDic	spikes,	ensuring	fair	usage,	and	maintaining	the	overall	
health	of	the	microservices	infrastructure.	Students	will	learn	how	to	conDigure	Istio	to	automatically	
enforce	policies	and	limit	trafDic	rates	according	to	predeDined	criteria,	safeguarding	services	from	
overload	and	potential	downtime.	

Topics: 
• Policy	Enforcement	in	Istio:	Introduction	to	Istio's	policy	enforcement	capabilities,	including	the	

ability	to	apply	access	controls,	quotas,	and	conditional	routing	based	on	request	attributes.	

• Rate	Limiting	Fundamentals:	Exploration	of	rate	limiting	concepts	and	how	they	can	be	used	to	
control	trafDic	Dlow	to	services	within	the	mesh,	preventing	service	overloads.	

• ConDiguring	Rate	Limiting	in	Istio:	Step-by-step	guidance	on	setting	up	rate	limiting	using	Istio,	
covering	both	global	and	Dine-grained	rate	limits	for	speciDic	services	or	endpoints.	

• Monitoring	and	Adjusting	Policies:	Techniques	for	monitoring	the	effects	of	policy	enforcement	and	
rate	limiting	on	trafDic	patterns	and	service	performance,	as	well	as	strategies	for	adjusting	policies	
in	response	to	changing	requirements.	

•
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Module 6: Advanced Is-o Features and Customiza-ons 
Overview:  

In	this	advanced	module,	learners	will	delve	into	the	sophisticated	features	and	customization	options	
available	in	Istio	that	allow	for	the	extension	of	its	core	capabilities,	the	orchestration	of	a	multi-cluster	
service	mesh,	and	the	facilitation	of	service	mesh	federation.	This	exploration	is	crucial	for	
organizations	like	TheOpsKart,	aiming	to	scale	their	services	globally	while	maintaining	a	coherent	and	
efDicient	operational	model	across	diverse	infrastructure	setups.	

Topics: 
• Extending	Istio	with	Custom	Resource	DeDinitions	(CRDs):	An	introduction	to	how	Istio's	
functionality	can	be	extended	through	CRDs,	enabling	the	creation	of	new	custom	policies	and	
conDigurations	tailored	to	speciDic	needs.	

• Multi-Cluster	Service	Mesh:	Detailed	examination	of	strategies	for	setting	up	a	multi-cluster	service	
mesh,	covering	scenarios	like	shared	control	plane	and	replicated	control	plane	models,	to	support	
global	application	deployments.	

• Service	Mesh	Federation:	Understanding	the	principles	of	service	mesh	federation,	where	multiple	
independent	service	meshes	are	connected	to	form	a	cohesive	mesh	network,	facilitating	cross-mesh	
communication	and	policy	enforcement.	

• Advanced	TrafDic	Management:	Techniques	for	managing	trafDic	across	multi-cluster	deployments,	
including	cross-cluster	load	balancing	and	failover	strategies.	

• Cross-Cluster	Security:	Strategies	for	ensuring	secure	communication	and	consistent	policy	
enforcement	across	clusters	within	a	multi-cluster	service	mesh	environment.	

Deliverables:	

- Comprehensive	lecture	notes	and	slides	for	each	module.	

- Step-by-step	guides	for	hands-on	projects.	

- Access	to	a	forum	for	Q&A	and	discussions.	

- Final	assessment	test	to	evaluate	understanding	and	practical	skills.	

CertiDicate	of	completion.	

This	course	structure	is	designed	to	provide	a	thorough	understanding	of	Istio,	from	basic	concepts	to	
advanced	practices,	with	a	strong	focus	on	real-world	applications	and	projects	that	prepare	students	
for	implementing	Istio	in	their	Production	environments	effectively.	
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Hands-on Projects

Project	1:	Deploying	Your	First	Istio	Service	Mesh	

Problem	Statement:		

As	a	cloud	architect	at	TheOpsKart,	you're	introduced	to	the	challenge	of	managing	complex	
microservices	communications,	security,	and	observability.	The	existing	infrastructure	lacks	the	
mechanisms	to	efDiciently	handle	these	aspects,	leading	to	increased	operational	overhead	and	
potential	security	vulnerabilities.	

Objective:	

Deploy	a	microservices	application	on	Kubernetes	and	integrate	it	with	Istio	to	leverage	its	advanced	
trafDic	management,	security,	and	observability	features.	The	project	aims	to	demonstrate	how	Istio	
can	simplify	microservices	management	in	a	cloud-native	environment.	

Task	Breakdown	

Task	1:	Designing	the	Infrastructure	

Objective:	Outline	a	comprehensive	plan	for	the	microservices	architecture	and	its	integration	with	
Istio.	

Activities:	

• Select	a	set	of	microservices	to	demonstrate	Istio's	features	effectively.	

• Design	the	network	topology	within	Kubernetes	to	accommodate	Istio’s	sidecar	proxies.	

Task	2:		Implementing	Istio	in	the	Kubernetes	Environment	

Objective:	Install	Istio	on	Kubernetes	and	conDigure	the	microservices	to	utilize	Istio's	service	mesh.	

Activities:	

• Install	Istio	using	Helm	or	Istio's	installation	scripts,	ensuring	the	control	plane	components	are	
correctly	deployed.	

• Inject	Istio's	Envoy	sidecars	into	the	microservices	deployments	to	enable	trafDic	management	and	
security	features.	

Task	3:	ConDiguring	TrafDic	Management	and	Security	Policies	

Objective:		Implement	automated	disaster	recovery	and	data	replication	strategies.	

Activities:		

• ConDigure	cross-region	Amazon	RDS	instances	or	DynamoDB	tables	for	automatic	data	replication.	

• Set	up	automated	failover	processes	using	Route	53	health	checks	and	DNS	failover	policies.	

Task	4:	Enabling	Observability	
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Objective:		Implement	Istio's	observability	tools	to	gain	insights	into	the	behavior	of	the	microservices.	

Activities:		

• Enable	Istio's	telemetry	features	to	collect	metrics,	logs,	and	traces.	

• Use	Kiali,	Jaeger,	and	Prometheus	to	visualize	service	topology,	trace	requests,	and	monitor	
performance.	

	

Deliverables:	

- A	fully	conDigured	microservices	application	deployed	on	Kubernetes	with	Istio	integration,	
showcasing	trafDic	management,	security,	and	observability.	

- Comprehensive	documentation	detailing	the	setup	process,	conDigurations,	and	how	Istio's	features	
were	leveraged.	

- An	analysis	report	summarizing	the	beneDits	of	using	Istio	in	managing	microservices,	including	
lessons	learned	and	potential	areas	for	further	exploration.	

===============================================================================	

Project	2:	Advanced	TrafAic	Routing	for	E-Commerce	Platform	
Problem	Statement:	

The	e-commerce	platform	developed	by	TheOpsKart	faces	challenges	in	managing	trafDic	to	its	
microservices,	especially	during	high-demand	events	like	sales	or	product	launches.	The	platform	
needs	to	introduce	new	features	and	updates	without	disrupting	the	user	experience.	Implementing	
advanced	trafDic	management	strategies	using	Istio	is	crucial	for	ensuring	smooth	and	controlled	trafDic	
Dlow,	enabling	feature	testing	with	minimal	risk,	and	maintaining	service	reliability.	

Objective:	

Leverage	Istio's	trafDic	management	capabilities	to	implement	sophisticated	routing,	load	balancing,	
and	fault	tolerance	strategies	for	TheOpsKart's	e-commerce	platform.	The	project	aims	to	demonstrate	
the	effectiveness	of	Istio	in	managing	trafDic	for	a	dynamic,	high-trafDic	web	application.	

Task	Breakdown	

Task	1:	ConDiguring	Dynamic	Routing	

Objective:	Implement	dynamic	routing	rules	to	control	trafDic	Dlow	between	services.	

Activities:	

• Design	and	apply	VirtualService	conDigurations	to	route	requests	based	on	URL	paths,	headers,	or	
query	parameters.	

• Set	up	DestinationRules	to	deDine	policies	for	trafDic	to	each	service,	such	as	load	balancer	settings	
and	connection	pool	sizes..	
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Task	2:	Deploying	Canary	Releases	

Objective:	Utilize	trafDic	splitting	to	safely	introduce	new	features	to	a	subset	of	users.	

Activities:	

• ConDigure	weighted	routing	in	Istio	to	gradually	shift	trafDic	from	the	current	version	of	a	service	to	a	
new	version,	enabling	canary	releases.	

• Monitor	the	impact	of	the	new	version	on	system	performance	and	user	experience,	adjusting	trafDic	
weights	as	necessary.	

Task	3:	Implementing	Fault	Injection	and	Circuit	Breaking	

Objective:		Strengthen	the	system's	resilience	by	testing	its	response	to	failures	and	preventing	
cascading	failures.	

Activities:		

• Use	fault	injection	to	introduce	deliberate	delays	and	errors	into	service	communications,	observing	
how	the	system	responds.	

• ConDigure	circuit	breakers	to	limit	the	impact	of	an	overloaded	or	failing	service	on	the	rest	of	the	
system.	

Task	4:	Enforcing	Rate	Limiting	

Objective:		Protect	services	from	overload	during	trafDic	spikes	by	enforcing	rate	limits.	

Activities:		

• Establish	rate	limiting	policies	that	cap	the	number	of	allowed	requests	to	critical	services	within	a	
speciDied	timeframe.	

• Monitor	and	adjust	rate	limits	based	on	trafDic	patterns	and	service	capacity.	

Deliverables:	

- A	set	of	Istio	conDigurations	demonstrating	advanced	trafDic	management	strategies,	including	
dynamic	routing,	trafDic	splitting,	fault	injection,	circuit	breaking,	and	rate	limiting.	

- Comprehensive	documentation	detailing	the	rationale	behind	each	trafDic	management	strategy,	
how	it	was	implemented,	and	the	observed	effects	on	the	e-commerce	platform.	

- An	evaluation	report	discussing	the	impact	of	these	strategies	on	the	platform's	reliability,	user	
experience,	and	the	ability	to	introduce	changes	with	minimal	risk.	
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Project	3:	Enhancing	Service	Security	for	Healthcare	Application	
Problem	Statement	:	

The	healthcare	application	developed	by	TheOpsKart	is	subject	to	HIPAA	regulations,	necessitating	
stringent	security	measures	for	all	internal	service	communications.	The	existing	infrastructure	lacks	
the	necessary	security	protocols,	exposing	patient	data	to	potential	breaches	and	non-compliance	
penalties.	The	challenge	is	to	leverage	Istio's	security	features	to	establish	a	secure,	compliant	
communication	framework	for	the	application's	microservices.	

Objective:	

Implement	a	secure	communication	protocol	for	the	healthcare	application's	microservices	using	Istio,	
with	a	focus	on	mutual	TLS	authentication	and	Dine-grained	access	policies.	The	project	aims	to	meet	
HIPAA	compliance	requirements	by	ensuring	that	all	service	interactions	are	encrypted	and	properly	
authenticated.	

Task	Breakdown	

Task	1:		Enabling	Mutual	TLS	Authentication	

Objective:	Secure	all	service-to-service	communications	with	mutual	TLS.	

Activities:	

• ConDigure	Istio	to	enforce	mTLS	for	all	communications	within	the	service	mesh,	ensuring	data	in	
transit	is	encrypted.	

• Validate	the	identity	of	each	service	in	the	mesh,	ensuring	that	communications	are	only	permitted	
between	authenticated	services.	

Task	2:	Implementing	Authentication	and	Authorization	Policies	

Objective:	Implement	robust	authentication	and	authorization	mechanisms	for	both	services	and	end-
users.	

Activities:	

• Set	up	Istio	authentication	policies	to	verify	the	identities	of	services	and	users	accessing	the	
application,	utilizing	JWT	tokens	for	end-user	authentication.	

• Create	and	apply	Dine-grained	Istio	authorization	policies	to	control	access	to	services	based	on	roles,	
ensuring	that	only	authorized	users	and	services	can	access	sensitive	data.	

Task	3:	ConDiguring	Access	Control	Policies	

Objective:		DeDine	and	enforce	access	control	policies	to	limit	service	interactions	within	the	
application.	

Activities:		

• Use	Istio's	access	control	policies	to	specify	allowed	interactions	between	the	microservices,	
ensuring	compliance	with	the	principle	of	least	privilege.	

• Implement	additional	security	measures	such	as	rate	limiting	and	IP	whitelisting	to	further	protect	
the	services	from	unauthorized	access	and	potential	abuse.	
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Task	4:	Auditing	and	Compliance	VeriDication	

Objective:		Verify	that	the	security	conDigurations	meet	HIPAA	compliance	requirements.	

Activities:		

• Conduct	an	audit	of	the	Istio	security	conDigurations,	including	mTLS	settings,	authentication	
policies,	and	access	control	rules,	to	ensure	they	align	with	HIPAA	guidelines.	

• Perform	security	testing	scenarios	to	validate	the	effectiveness	of	the	security	measures	in	
preventing	unauthorized	access	and	data	breaches.	

Deliverables:	

- A	fully	secured	microservices	architecture	for	the	healthcare	application,	with	Istio	managing	
mutual	TLS	authentication,	authorization,	and	access	control	policies.	

- Comprehensive	documentation	detailing	the	security	conDigurations,	policies	implemented,	and	the	
rationale	behind	each	decision,	ensuring	alignment	with	HIPAA	regulations.	

- A	report	on	the	audit	and	compliance	veriDication	process,	including	Dindings,	security	testing	
results,	and	recommendations	for	ongoing	security	management.	

===============================================================================		

Project	4:	Building	a	Comprehensive	Observability	Dashboard	

Problem	Statement	:	

As	TheOpsKart's	distributed	application	grows	in	complexity,	with	numerous	microservices	deployed	
across	different	environments,	there's	a	pressing	need	for	a	centralized	observability	dashboard.	This	
dashboard	must	provide	real-time	insights	into	the	application's	performance,	trafDic	patterns,	and	
potential	issues,	enabling	the	operations	team	to	troubleshoot	problems	efDiciently	and	ensure	optimal	
service	delivery.	

Objective:	

Develop	and	integrate	a	comprehensive	observability	dashboard	using	Istio's	observability	
tools,	including	Kiali,	Jaeger,	and	Prometheus.	The	dashboard	should	offer	real-time	
monitoring	capabilities,	tracing	for	application	requests,	and	metrics	visualization	to	support	
effective	troubleshooting	and	performance	optimization.	

Task	Breakdown	

Task	1:		ConDiguring	Istio	for	Enhanced	Observability	

Objective:		

Prepare	the	Istio	service	mesh	for	observability	by	enabling	and	conDiguring	its	built-in	tools.	

Activities:	
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• Enable	Istio's	integration	with	Prometheus	for	metric	collection,	Jaeger	for	tracing,	and	Kiali	for	mesh	
visualization.	

• Ensure	that	all	microservices	within	the	mesh	are	properly	instrumented	to	emit	metrics	and	traces.	

Task	2:		Visualizing	the	Service	Mesh	with	Kiali	

Objective:		

Utilize	Kiali	to	create	a	visual	representation	of	the	service	mesh,	highlighting	the	interactions	between	
microservices.	

Activities:	

• ConDigure	Kiali	to	display	the	service	mesh	topology,	including	services,	pods,	and	trafDic	Dlow.	

• Use	Kiali's	features	to	identify	slow	or	failing	services	and	understand	the	impact	of	service	
dependencies.	

Task	3:		Implementing	Distributed	Tracing	with	Jaeger	

Objective:		

Enable	distributed	tracing	for	the	application	to	trace	individual	requests	across	microservices.	

Activities:	

• Integrate	Jaeger	with	Istio	to	collect	tracing	data	from	the	microservices.	

• Use	Jaeger	to	trace	sample	requests	and	analyze	the	trace	spans	to	identify	latency	issues	and	
failures.	

Task	4:		Monitoring	Metrics	with	Prometheus	and	Creating	Dashboards	

Objective:		

Collect	and	visualize	metrics	from	the	service	mesh	and	microservices	using	Prometheus	and	Grafana.	

Activities:	

• ConDigure	Prometheus	to	scrape	metrics	from	Istio	and	the	microservices.	

• Create	custom	Grafana	dashboards	to	visualize	key	performance	indicators,	such	as	request	rates,	
error	rates,	and	response	times.	

Task	5:		Setting	Up	Alerts	for	Proactive	Monitoring	

Objective:		

ConDigure	alerting	rules	in	Prometheus	to	notify	the	operations	team	of	potential	issues	before	they	
impact	users.	
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Activities:	

• DeDine	alerting	rules	based	on	critical	thresholds	for	metrics	such	as	error	rates	and	response	times.	

• Integrate	alert	notiDications	with	communication	channels	used	by	the	operations	team	for	timely	
response.	

Deliverables:	

- A	fully	functional	observability	dashboard	integrating	Kiali,	Jaeger,	and	Prometheus,	providing	
comprehensive	monitoring	and	tracing	capabilities.	

- Detailed	documentation	on	the	setup	process,	conDiguration	details,	and	usage	guidelines	for	each	
observability	tool.	

- A	report	on	the	insights	gained	from	the	observability	dashboard,	including	identiDied	issues,	
performance	optimizations,	and	recommendations	for	future	improvements.	

===============================================================================	

Project	5:	Implementing	Rate	Limiting	for	API	Gateway	

Problem	Statement	:	

Leverage	Istio's	rate	limiting	features	to	enforce	trafDic	control	on	the	API	gateway,	thereby	ensuring	
that	backend	services	remain	stable	and	responsive	even	during	periods	of	high	demand.	

Objective:	

Design	and	implement	a	secure,	compliant	application	deployment	pipeline	for	JKL	Bank,	leveraging	
HashiCorp	Vault	for	secrets	management	and	integrating	automated	security	assessments	to	meet	PCI	
DSS	compliance	requirements.	

Task	Breakdown	

Task	1:		Assessing	the	Current	TrafDic	Patterns	

Objective:	Analyze	the	current	trafDic	Dlows	to	the	API	gateway	to	identify	patterns	and	peak	trafDic	
volumes.	

Activities:	

• Utilize	Istio's	monitoring	tools	to	gather	data	on	request	rates,	peak	trafDic	periods,	and	service	
response	times.	

• Identify	the	services	most	affected	by	trafDic	spikes	and	the	typical	trafDic	sources	contributing	to	
these	spikes.	

Task	2:	Designing	the	Rate	Limiting	Strategy	

Objective:	Develop	a	comprehensive	rate	limiting	strategy	tailored	to	the	API	gateway's	trafDic	patterns	
and	service	capacity.	
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Activities:	

• Determine	appropriate	rate	limits	for	different	types	of	requests	and	services	based	on	their	
criticality	and	resource	consumption.	

• Plan	for	dynamic	rate	limiting	adjustments	in	response	to	real-time	trafDic	monitoring	and	analysis.	

Task	3:	ConDiguring	Rate	Limiting	in	Istio	

Objective:		Implement	the	designed	rate	limiting	strategy	using	Istio's	conDiguration	model.	

Activities:		

• Apply	rate	limiting	rules	to	the	API	gateway	using	Istio,	specifying	limits	based	on	request	attributes	
such	as	IP	addresses,	headers,	or	API	paths.	

• Integrate	rate	limiting	conDigurations	with	the	existing	Istio	policy	enforcement	setup	to	ensure	
cohesive	trafDic	management.	

Task	4:	Monitoring	and	Optimizing	Rate	Limiting	

Objective:		Monitor	the	impact	of	rate	limiting	on	trafDic	Dlow	and	service	performance,	making	
adjustments	as	necessary.	

Activities:		

• Set	up	monitoring	dashboards	to	track	the	effectiveness	of	rate	limiting	in	smoothing	trafDic	spikes	
and	preventing	service	degradation.	

• Analyze	trafDic	and	performance	data	to	reDine	rate	limiting	thresholds,	ensuring	optimal	balance	
between	protection	and	accessibility.	

Deliverables:	

- A	detailed	implementation	plan	for	rate	limiting	on	TheOpsKart's	API	gateway,	including	the	
rationale	for	chosen	rate	limits	and	the	conDiguration	process.	

- Istio	conDiguration	Diles	and	scripts	used	to	enforce	rate	limiting,	along	with	documentation	on	how	
to	apply	and	adjust	these	settings.	

- A	monitoring	and	analysis	report	demonstrating	the	impact	of	rate	limiting	on	trafDic	management	
and	service	performance,	including	insights	gained	and	recommendations	for	future	trafDic	control	
measures.	

Project	6:	Multi-Cluster	Service	Mesh	for	Global	Application	

Problem	Statement:	

As	TheOpsKart	embarks	on	a	global	expansion,	there's	a	critical	need	to	ensure	that	its	services	are	
reliably	available	across	different	geographic	regions.	The	challenge	lies	in	creating	a	uniDied	service	
mesh	that	spans	multiple	Kubernetes	clusters,	enabling	seamless	service	discovery,	communication,	
and	management	across	clusters	situated	in	different	regions.	

Th
eO
psK
art



Objective:	

Set	up	a	multi-cluster	Istio	service	mesh	architecture	that	facilitates	global	service	deployment,	
ensuring	seamless	inter-cluster	service	discovery	and	secure	communication.	The	project	aims	to	
demonstrate	the	capability	of	Istio	to	manage	a	complex,	globally	distributed	service	infrastructure	
efDiciently.	

Task	Breakdown	

Task	1:		Designing	the	Multi-Cluster	Architecture	

Objective:	Architect	a	multi-cluster	service	mesh	that	meets	the	global	operational	requirements	of	
TheOpsKart.	

Activities:	

• Evaluate	the	different	multi-cluster	models	supported	by	Istio	(e.g.,	single	network,	multiple	
networks)	and	select	the	most	suitable	one	for	TheOpsKart’s	use	case.	

• Plan	the	deployment	architecture,	including	cluster	distribution	across	regions,	network	
connectivity,	and	control	plane	conDiguration.	

Task	2:	Setting	Up	the	Multi-Cluster	Service	Mesh	

Objective:	Implement	the	designed	multi-cluster	service	mesh	using	Istio.	

Activities:	

• Deploy	Istio	on	multiple	Kubernetes	clusters,	conDiguring	each	to	participate	in	the	uniDied	service	
mesh.	

• Establish	secure	connectivity	between	clusters,	ensuring	that	services	can	discover	and	
communicate	with	each	other	across	cluster	boundaries.	

Task	3:	ConDiguring	Cross-Cluster	Communication	and	Discovery	

Objective:		Enable	seamless	service	discovery	and	communication	across	the	multi-cluster	service	
mesh.	

Activities:		

• ConDigure	Istio's	service	discovery	mechanisms	to	recognize	and	route	to	services	deployed	in	
different	clusters.	

• Implement	cross-cluster	load	balancing	and	failover	strategies	to	optimize	service	availability	and	
response	times.	

Task	4:	Enforcing	Consistent	Policies	Across	Clusters	

Objective:		Apply	uniform	security	policies	and	trafDic	rules	across	all	clusters	in	the	service	mesh.	
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Activities:		

• ConDigure	Istio's	service	discovery	mechanisms	to	recognize	and	route	to	services	deployed	in	
different	clusters.	

• Implement	cross-cluster	load	balancing	and	failover	strategies	to	optimize	service	availability	and	
response	times.	

Deliverables:	

- A	fully	functional	multi-cluster	Istio	service	mesh	setup,	documented	with	architectural	diagrams	
and	conDiguration	details.	

- A	demonstration	of	seamless	cross-cluster	service	discovery	and	communication,	supported	by	real-
world	use	cases	relevant	to	TheOpsKart’s	global	operations.	

- Comprehensive	guidelines	on	managing	and	operating	a	multi-cluster	service	mesh,	including	
monitoring,	policy	enforcement,	and	troubleshooting	practices.	

==============================================================================	

EACH PROJECT IS DESIGNED TO SIMULATE SCENARIOS THAT PROFESSIONALS MIGHT 
ENCOUNTER IN REAL-WORLD SETTINGS, ALLOWING STUDENTS TO APPLY THEIR KNOWLEDGE 
OF HARNESS AND GITOPS PRINCIPLES TO SOLVE PRACTICAL PROBLEMS. 
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