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Outline

 PREGINET 

 Other networks managed and operated by 
PREGINET/DOST-ASTI
 PhOpenIX (Internet Exchange)

 GovNet (Government Network)

 Collaborations
 Embedded Systems

 Weather/Climate

 iGovPhil-GovCloud

 CoARE (HPC and Science Cloud)



PREGINET
 Philippine Research, Education and Government 

Information Network
 Started as a government project of DOST on June 

2000.
 It interconnects and catalyzes research among 

academic, government, and research institutions.
 Currently, it connects 61 Locations around the 

country (Government, Research and Academic 
Institutions).



Network Setup
 Five POPs around the country

 3 in Metro Manila, 1 in Laguna w/in IRRI, 1 in Cebu

 Connections to partners are mostly leased from local-loop 
providers/telco.

 Has a 11Gb aggregate link to two ISPs.
 Has a 1 Gb to APAN/MAFFIN.
 Has a 1 Gb link to TEIN via Hongkong.
 Has a 4 Gb link to PhOpenIX
 Has 1 Gb link to IRRI
 Has 10 Gb link to Government Network 



Network Setup
 Upcoming links

 10 Gb IPL link to Hongkong (for Commodity internet, TEIN, HKIX 
and Google cache)

 10 Gb IPL link to Japan

 14 x 1 Gb link to Regional Government Network

 IP address and ASN
 ASN is 9821

 IPv4 block is 202.90.128.0/19

 IPv6 block is 2001:d18::/32



Network Equipment
 Routers

 Cisco 7604, 7304, 7204, some 2600s

 Juniper M5, M10, M20

 Switches
 HP Procurve 2500, 2600, 2920, 35yl

 Extreme x670, x460, x440



PREGINET Services
 Services offered by PREGINET to its partners

 Network connectivity to commodity internet and to 
international research and education networks

 Network connectivity to PhOpenIX

 Server Colocation

 Video Conferencing 
 Supports Telemedicine activities  

 Video Streaming

 Voice over IP (VoIP)

 Web hosting and DNS management



Telemedicine



Telemedicine



Network monitoring and 
management tools

 Cacti
 LibreNMS
 perfSONAR
 Nfsen
 Rancid
 Redmine
 Netdot



Network Diagram



Other networks managed and operated 
by PREGINET/DOST-ASTI 



PhOpenIX
 Philippine Open Internet eXchange
 Started operating on 2007
 Currently accessible from 4 location
 Carrier-neutral IPv4 and IPv6 Multilateral Peering Exchange
 Non-profit membership-based
 Open to all
 Layer 2 Exchange (supports 10/100/1000 Base T interconnect, 

10 Gigabit Ethernet SFP+ ports)
 Main goal is to keep local traffic local
 http://phopenix.net/



Membership thru the years

 2007 – 8
 2008 – 1
 2009 – 3
 2010 – 2
 2011 – 0

 2012 – 0
 2013 – 1
 2014 – 11
 2015 – 8
 2016 – 14

48
“directly
peered”
ASNs

http://www.phopenix.net/members



Current PhOpenIX aggregate traffic as 
of Oct 23, 2016

http://www.phopenix.net/traffic



Services/Contents at PhOpenIX
 

Traffic IN
to PhOpenIX

Traffic OUT
to PhOpenIX

 CDNs
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Services/Contents at PhOpenIX
  Root DNS mirror instance

10 in North America

2 in Europe

1 in Asia

Before PhOpenIX, there 
was no root-server mirror 
in PH



Services/Contents at PhOpenIX
  Root DNS mirror instance

 Currently PhOpenIX mirrors the
 I-root
 D-root
 E-root
 L-root
 J-root 



Services/Contents at PhOpenIX
  Looking Glass



Services/Contents at PhOpenIX
  Network Time Protocol (NTP)

 ntp.phopenix.net
 ntp.pagasa.dost.gov.ph

PAGASA's atomic clock (photo from 
www.interaksyon.com)



Services/Contents at PhOpenIX
  Mirrors Linux Distribution



GovNet (Government Network)
 Fully owned by the government

 Currently deployed in Metro Manila and Cebu City. With 
other regional government networks also being develop.

 There are 160 government offices connected in Metro Manila 
network, and 13 government offices in Cebu network.

 Has at least 160Km of Fiber Optic cable runs 

 Its main benefit is lower costs of internet services and faster 
data transfer for government-to-government 
communications

 http://i.gov.ph/



Network setup
 Will run purely on ethernet with MPLS on top
 Has a 10 Gb Backbone to the POP with 1 Gb drop to 

end-nodes
 Will be using Extreme X480 switches at POP and 

Allied Telysyn fiber to copper converters at the end-
nodes



Network diagram



PREGINET 
Collaborations



Collaborations

 PREGINET works closely with CoARE and Embedded 
System groups of ASTI

 Also works closely with the Department of 
Information, Communication and Technology in 
designing and operating the iGOV project

 Also works closely with other research groups, like 
NOAH.



Embedded Systems Group

 Responsible for deploying sensors around the 
Philippines

 The goal is to build locally assembled modular sensors

 Deployed 1733 sensors in the whole country

 Data collected is mainly used by PAGASA and by other 
reasearch groups like NOAH. 

 http://embedded.asti.dost.gov.ph



Sensors

http://embedded.asti.dost.gov.ph/produ
cts



PREDICT

http://fmon.asti.dost.gov.ph/weather/predict/



Philippine Satellite Project



Philippine Satellite Project

 “Diwata” was launch on March 23, 2016.

 It will be used to provide real-time images for 
disaster risk management and other applications

 The Ground receiving station is connected to 
PREGINET

 The Philippine NREN is the primary storage facility of 
the data collected by this infrastructure



NOAH

 Nationwide Operational Assessment of Hazards

 To develop high-resolution hazard maps for various 
type of natural hazards using frontier science and 
cutting-edge technology. 

 Integrate doppler radar, ground stations, and satellite 
remotely-sensed data into forecast models

 Use of 3D LIDAR technology for generation of hazard 
maps and flood inundation models

 http://www.noah.dost.gov.ph



NOAH

               http://www.noah.dost.gov.ph



NOAH

                  



CoARE: Computing and Archiving 
Research Environment

Aims to foster collaboration by providing a platform for 
easy storage, analysis and sharing of environmental 
and geospatial data, as well as provide better access to 
high performance computing resources

Services: 

• HPC

• Science Cloud

• Storage

URL: https://coare.asti.dost.gov.ph



CoARE Services: HPC
High-performance Computing (HPC)

• Has 2 clusters: Duke (352 cores) & TUX (2312 cores)

• Total: 2664 cores

• Uses SLURM as workload manager

Image reproduce from: 
https://coare.asti.dost.gov.ph/projects/coare/wiki/System_Architecture_and_Hardware_Specifications



CoARE Services: Science Cloud
Science Cloud

• Provides cloud-based services to researchers and students by 
providing virtual machines (VM). It is utilized by students and 
researchers who have the following requirements:

 website hosting

 file backup;

 cloud computing;

 cloud database; and

 test and development.

• Capacity

 Storage: 22.76 TB

 Memory: 1.09 TB

 CPU: 192 logical CPU 



CoARE Services: Storage

Storage

A durable and highly available repository is setup to 
store CoARE stakeholders' environmental and 
geospatial data. The repository can be used to store 
data, short-term or long term. The CoARE Project has 
different storage options to accommodate various 
storage requirements of facility users:

 iRODS 
 HPC Home Directory 
 HPC Scratch Space
 Cloud Storage
 Other (Magnetic Tape)



CoARE Network Utilization
 HPC Cluster overall:

 3.5G peak (3Q 2016)
 500M average

 GlusterFS or /home 
directory:

 114-139M peak
 12M average

 LustreFS or /scratch 
directory:

 453M peak
 124M average



CoARE Heavy Users
Bioinformatics 

• International Rice Research Institute (IRRI) for 3, 000 Rice 
Genomes Project

• UP – National Institute of Health

• Philippine Genome Center

Weather and Climate 

• PAGASA (Philippine Atmospheric Geophysical and Astronomical 
Services Administration)

• Project NOAH (Nationwide Operational Assessment of Hazards)

• Phil-LiDAR1 under 
 UP Institute of Environmental Science and Meteorology

 3D flood and hazard maps



CoARE Monitoring Tools: 
Ganglia
Ganglia (For HPC & Storage):https://ganglia.asti.dost.gov.ph

https://ganglia.asti.dost.gov.ph/
https://ganglia.asti.dost.gov.ph/


CoARE Monitoring Tools: 
Ganglia
Ganglia (For HPC & Storage):https://ganglia.asti.dost.gov.ph

https://ganglia.asti.dost.gov.ph/
https://ganglia.asti.dost.gov.ph/


CoARE Monitoring Tools: Snipe-IT

Asset management



CoARE Monitoring Tools: Snipe-IT

Asset management



CoARE Monitoring Tools: Snipe-IT

Asset management



CoARE Plans

• Setup of Site 2 (Equipment are deployed. Setup is on-
going)

• Extend data management and database applications 
to accommodate increased number of data sources

• Upgrade of the existing computing system facility 
intended to test and run computationally intensive 
applications for numerical weather prediction, climate 
modeling, as well as big data analytics and data 
modeling

• Upgrade of the existing storage. Target capacity is 
1.5PB

• ITIL adaptation for SLA



GovCloud: Brief Background

 Cloud Infrastructure-as-a-Service (IaaS)
 Part of Integrated Government Philippines (iGovPhil) Project
 DICT (Department of Information and Communications Technology) 

and DOST-ASTI (Department of Science and Technology – 
Advanced Science and Technology Institute) joint implementation

 To support iGovPhil-developed applications including GovMail
 Offered to other agencies as well including:

 PAGASA (weather)

 eHATID (health)

 DOTC (transportation)

 Connected to PREGINET or GovNet network

 http://i.gov.ph/govcloud



GovCloud General Network Topology

 Public (via load balancer) and private (accessible via VPN) 
network

 OpenVPN vs SSLVPN
 Various management/monitoring tools



GovCloud: Network Utilization

 Notable utilization: PAGASA 
(weather bureau) website

 During category 5 super typhoons:
 Typhoon Nepartak (Butchoy) 

 2-10 July 2016 at 175 Gb
 Typhoon Haima (Lawin) 

 13-21 October 2016 at 543 Gb

Image reproduced from: 
http://www.nasa.gov/sites/default/files/thumbnails/image/haima-npp-102016.png



GovCloud Monitoring Tools: Load 
Balancer
 Load balancer: F5 BIG-IP with Analytics
 With web application acceleration (optimize utilization aside from 

load balancing) and firewall (security, logged traffic trend)
 Dynamic load balancing (predictive) of traffic for critical 

applications
 Limited log storage



GovCloud Monitoring Tools: ELK+ 
OSSEC

 For managing load balancer logs
 Currently used for network security related monitoring



GovCloud Monitoring Tools: Zabbix
 Monitoring of compute and storage utilization of virtual machines, 

equipment utilization via SNMP, and network traffic
 Customized network traffic monitoring per user



GovCloud Monitoring Tools: Zabbix
 Customized map view monitoring per virtual machine or equipment



GovCloud Monitoring Tools: Zabbix
 Customized map view monitoring per virtual machine or equipment



GovCloud Monitoring Tools: PHPIPAM
 PHPIPAM: IP address management

 For provisioning
 Auto-detection
 IP-based uptime monitoring 



GovCloud Monitoring Tools: oVirt
 oVirt: virtual resource manager
 Hypervisor host and virtual machine level IP address, 

FQDN, VLAN allocation and network monitoring



GovCloud Monitoring Tools: OpenDCIM
 OpenDCIM: infrastructure inventory management
 Data center level (power, space, environmental monitoring)



GovCloud Monitoring Tools: OpenDCIM
 Network rack monitoring
 Infrastructure details populated manually



GovCloud Monitoring Tools: OpenDCIM
 Port-mapping inventory
 Ports also manually populated



GovCloud Monitoring Tools: IPA

 Identity, Policy, and Audit (IPA) : managing users across 
GovCloud hosted services including monitoring tools

 Recommended practice



GovCloud Monitoring Tools: Helpdesk

 Helpdesk (Open Source Ticket Request System or OTRS) : 
managing client-side support requests



GovCloud Monitoring Tools: Redmine

 Redmine: project management tool
 Useful for configuration and troubleshooting documentation
 Tickets, wiki, gantt/roadmap



GovCloud Plans

 Implement HA configuration in monitoring tools

 Load balancer and switch upgrade with increasing 
network traffic trend

 GCP Cloud (OpenStack, 2304+ cores, 6144GB 
memory, 2.5PB storage by end of 2016) 

 NextGen Cloud (1000 VMs, outsourced managed 
services)



Download presentation here at
www.pregi.net/teinws2016.pdf
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