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System	description
Analytical	monitoring	system	for	HFC	network	elements	:

– CMTS	concentrators
– MAC	domains,	Cable	Downstream	and	Upstream	Interfaces
– cable	modems

• Real-time	alerting
• Real-time	CPE	monitoring	and	troubleshooting
• The	system	collects	and	shows	historical	data	on	monitored	

elements	from	HFC	plant
• Allows	operators	to	proactively	detect	service	impairments	

and	trends



Business	value
• Improve	Customer	Experience	by	refining	network	quality
• Reduce	MTTR	through	reduction	of	time	spent	searching	of	

network	issues
• Reduce	trouble	calls	and	increase	subscriber	Quality	of	

Experience	by	finding	and	resolving	plant	problems	before	
service	is	affected



System	Genesis
• Long-term	experience	in	HFC	Infrastructure	management	and	

monitoring
• Meet	the	market	demands

– Complexity
– High	performance
– Multiplatform	(support	for	all	HFC	vendors)
– Author’s algorithms	for	processing	collected	data
– Monitoring	and	managing	through	own	independent	system	
– Unique	functionalities
– Intuitive	data	presentation



System	features
• High	performance	and	scalability:	The	system	is	tested	on	the	

infrastructure,	which	contains	about	1	000	000	cable	modems
• High	system	stability	and	availability
• System	ergonomics	is	created	based	on	long-term	experience	

with	major	cable	operators
• Can	be	used	for	bandwidth	planning	and	overbooking
• The	system	is	tested	with	CMTS	controllers	manufactured	by:	

Cisco,	Arris,	CASA
• The	system	can	be	integrated	with	external	CRM



System	architecture
The	system	has	modular	architecture	and	it’s	highly	efficient.
The	system	consists	of	the	following	components:
• Application
• Data	collectors	
• Primary	database
• Historical	data	database



Implementation	models
We	perform	2	implementation	models:
• CLOUD-BASEDmodel

– Proposed	mainly	for	small	and	medium-sized	cable	operators
– VPN	direct	channel	is	set	between	our	Cloud	and	customer	

management	network

• ON-PREMISE	model
– Proposed		mainly	for	medium	and	large	cable	operators
– on-site	Data	Center	



Application	areas
The	system	in	a	typical	environment	is	implemented	for	the	
following	groups	of	users:		
• Help	Desk	/	Call	Center
• Provider’s	technical	service,	technical	team	in	the	field
• NOC	(	Network	Operation	Center	)
• Infrastructure	and	HFC	facility	administrators
• Marketing	and	Planning



Application	areas
Help	Desk

HelpDesk staff	can	use	features	that	allow	them	to	check	the	
operating	parameters	of	the	customer’s	cable	modem:

• Downstream	Power,	Downstream	SNR
• Upstream	Power,	Upstream	SNR
• Error	correction	on	the	modem	(SigCorr,	SigUncorr)
• Uploaded	and	downloaded	data	volume
• Hosts	(CPEs)
• Other	functions	dependent	on	operator	requirements



Application	areas
Help	Desk

HelpDesk staff	can	use	features	that	allow	them	to:
• Perform	basic	operations	on	the	modem,	such	as:	

– modem	restart
– ping
– flow	verification
– error	removal

• Perform	expanded	operations	on	the	modem
– Wi-Fi	management
– Providing	MTA	information

• Connection	to	CRM	gives	possibility	to	combine	customer	data	with	
particular	cable	modem.	The	system	can	find	the	modem	by	
customer’s	data	e.g.	contract	number



Application	areas
Technical	team	in	the	field

The	System	allows	users		to	check	cable	network	performance	
and	modems	parameters.	Also	it	was	designed	to	work	on	
mobile	devices	to	help	technicians	in	the	field.

For	technical	team	in	the	field	the	following	information	are	
provided:
• Upstream	SNR	(also	online	readings),	Downstream	SNR,	

Upstream	Power,	Downstream	Power
• Error	correction	on	the	cable	interfaces
• Registered	modems	number	per	interface	and	per	CMTS



Application	areas
NOC	– Network	Operation	Center

NOC	module	provides	all	statistic	data.	The	most	important	are:
• Providing	alarms	after	exceeding	values	beyond	the	established	

thresholds.	Thresholds	were	established	based	on	DoCSiS/HFC	
network	operation	standards

• Upstream	and	Downstream	statistics/parameters
• MAC-Domain	movement	and	saturation	,	Downstream	and	

Upstream
• For	MAC-Domain	also	an	average	rate	per	physical	interface	is	

calculated
• Number	of	registered	modems
• Errors	correction	on	the	Upstream	interfaces
• Interfaces	where	number	of	CMs	with	errors	exceeds	20%



Application	areas
Marketing	and	Planning

The	system	presents	data	that	can	be	also	used	for	investment	
planning.	Particularly,	the	system:
• Shows	internet	plans	for	all	customers	also	divided	into	CMTS	

devices	
• Calculates	the	average	flow	rate	for	each	plan	divided	into	the	

CMTS	or	globally	across	an	operator's	network
• Shows	Number	of	downloaded/uploaded	data	per	user/cable	

interface
• It	is	an	ideal	tool	for	forecasting	bandwidth	(overbooking)
• Heavy	Users	– show	customers	who	generates	most	bandwidth	

usage	relative	to	whole	traffic
• Traffic	statistics	– shows	customers	exeeding 80%	of	bandwitdh



System	design
System	is	built	of	6	main	modules:
• Dashboard	Module
• CMTS	Module
• HFC	Modem	Module
• Statistics	Module
• Alert	Module
• Search	Module



System	Design
Dashboard	Module

This	module	shows	basic	information	about	individual	CMTS	or	
the	entire	HFC	network	in	graphical	forms:
• SNR	Statistics	for	CMTS	interfaces	and	modems
• Number	of	CMs	with	incorrect	parameters
• Number	of	CMs	DoCSiS	2.0	vs	3.0(3.1)
• Upstream,	downstream	and	MAC	domain	saturation
• Number	of	CMs	logged	on	each	CMTS/interface
• Cable	interfaces	with	the	largest	error	correction
• Active	CMTSes
• Top	10	Internet	packages,	which	generate	the	largest	traffic



System	Design
Dashboard	Module



System	Design
CMTS	Module

CMTS	Module	presents	information	about	the	device:
• CMTS	software	version,	uptime	
• List	of	cable	interfaces	and	MAC-Domains	with	dependencies
• Parameters	of	all	cable	interface
• A	list	of	cable	modems	with	information	about	the	current	

firmware	and	cable	interfaces,	on	which	modems	are	logged	
• List	of	CMs	with	incorrect	parameters



System	Design
CMTS	Module



System	Design
CMTS	Module

CM	list	from	specific	interface



System	Design
CMTS	Module

CMs	with	incorrect	parameters	



System	Design
CMTS	Module

online	CM	check	module

allows	to	query	on	demand	all	CM	on	specific	cable	interface



System	Design
CMTS	Module

Google	Maps	CM	identification.	



System	Design
CMTS	Module

Upstream	throughput,	SNR,	upstream	use,	number	of	modems



System	Design
Cable	modem	module

• Online	Reading	Module	presents	the	current	status	of	cable	
modem

• Each	cable	modem	is	under	monitoring	for	main	operating	
parameters.	Data	collection	frequency	is	matched	to	customer	
requirements.

• Each	cable	modem	can	be	added	by	the	operator	for	
individual	monitoring.	Each	operator	has	its	own	modems	list	
which	are	currently	monitored.



System	Design
Cable	modem	module



System	Design
Cable	modem	module

Cable	modem	parameters	diagrams



System	Design
Statistic	Module

Statistics	Module	contains	information	about:
• Downloaded/Uploaded data	by	each	cable	modem,	divided	into	CMTS	and	

MAC-Domains
• Average	flow	rate	for	individual	internet	plans,	CMs
• Firmware	versions	(with	modems	reset	function)
• Number	of	logged	CMs
• CMs’	models
• Overbooking	for	each	internet	plan	/	total	traffic	per	plan	/	CMTS
• CMs	Gauss	parameters	distribution	
• Heave	Users
• Hourly user traffic statistics
• DoCSiS 3.0	CMs	working	in	D2.0	mode
• Cable	modem	parameters	statistics	– gather	every	day
• MAC-Domain interfaces bandwidth overbooking



System	Design
Statistic	Module

Cable	modem	traffic	history



System	Design
Statistic	Module

Traffic	schedule	for	respective	internet	plan



System	Design
Statistic	Module Overbooking	and	traffic	summary



System	Design
Statistic	Module

Top	100	statistic,	firmware	version	inventory



System	Design
Statistic	Module

Gauss	parameters	distribution



System	Design
Statistic	Module

Cable	modem	parameters



System	Design
Statistic	Module

Cable	modem	parameters



System	Design
Alert	Module

Alert	Module	shows	real-time	information	about:	
• SNR	Upstream	interfaces
• traffic	volume	on	MAC-Domains	and	upstream/downstream	

interfaces,	together	with	a	saturation	forecast
• Interfaces	on	which	number	of	logged	CMs	is	changing	

abnormally
• Errors	correction	on	upstream	interfaces
• Interfaces	with	large	amount	of	modems	with	errors

The	performance	levels	have	been	selected	with	„Best	practice”	
knowledge.



System	Design
Alert	Module

Downstream	interfaces,	MAC-Domains	load



System	Design
Universal	Search	Module

CM	search



System	Design
Alert	Module

• A	single	collector	is	able	to	query	500	to	1000	modems	per	
second	collecting	complete	set	data	depending	on	customers’	
network

• The	system	can	easily	gather,	process	and	store	50	million	
data	records	per	twenty-four-hour	(tested	on	actual	
customer)

• The	system	has	very	good	scalability.




