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At the Networked Software Systems Lab, we study, design, and implement software and network systems

We work on models. and

across all system and network layers. At the

level. we develop

distributed systems, e.g., for cloud computing and mobile devices, as well as multiprocessor/multi-core programs, storage systems, web services and
others. We also work on performance tuning, user interface applications, runtime systems and compilers. In networking layers, we design and
implement network algorithms, models, simulators, hardware devices, software systems, and protocols

Our projects provide skills that are extremely valuable in the high-tech industry. The projects rely on softw algorithms, and

courses like Introduction to Seftware Systems, Data Structures and Algorithms, Computer Networks and Internet 1 and 2. Operating Systems, and
Object-Oriented Programming. Some projects build on advanced courses like Principles of Reliable Distributed Systems and High-Speed Network
Processors

The faculty members lead cutting-edge research groups in the areas of systems, cloud ing. fault-tol . multi-core (parallel)
programming, network design, network economics and quality of service, storage systems, wireless networks and mobiliy, routers, networks-on-chip,
and web search. Many laboratory projects contribute to this research and build the infrastructure for future research -
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search

Atthe Networked Software Systems Lab, we study, desian, and implement software and network systems

We work on algarithms, architectures, models. and monitoring across al system and network layers. At the application level, we develop sophisticated distributed systems, e.g.
for cloud computing and mobile devices, as well as muliiprocessorimulii-core programs, storage systems, web services and others. W also work on performance uning, user
interface applications, runtime systems and compilers. In networking layers, we design and implement network aigorithms, models, simulators, hardware devices, software
systems, and protocols

Qur projects provide skills that are extremely valuable in the high-tech industry. The projects rely on software-engineering, algorithms, and networking courses like Introduction to
Software Systems, Data Structures and Algorithms, Gomputer Networks and Intemet 1 and 2, Operating Systems, and Object-Oriented Programming. Some projects build on
advanced courses like Principles of Reliable Distributed Systems and High-Speed Netwark Processors,

The faculty members lead cutting-edge research groups in the areas of distributed systems, cloud computing, faulttolerance, multi-core (parallel) programming, network design,
network economics and quality of service, storage systems, wireless networks and mobility, routers, networks-on-chip, and web search. Many laboratory projects contribute to this
research and build the infrastructure for future research
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DR [#A Boris_1 [Running] - Oracle VM VirtualBox = 8 n

= Machine View Devices Help
" Q N‘ g’ | File Edit View Search Terminal Help 4:52PM % Boris 1t

WW S (G el s @ boris@boris-VirtualBox: ~

=i s et e
processor 5 G

b Qracle YMVigualEox May vendor_1id : GenuinelIntel
cpu family s6
e model 60
{w} E’\‘:} Cb & ) Imodel name : Intel(R) Core(TM) 17-4770 CPU @ 3.40GHz

New Settings Show

stepping JEE

Mininet-VM

4 (@ Powered Off

: 0x19
p < [E General [ 1 3342.129
a4 Name: Boris_1 f i ¢ 6144 KB
[ pct Operating System: Ubuntu (32 bit) iv_ : no
% (@) Powered Off @ system ! . =] : no
no
(64 pc2 Base Memory: 2048 MB no
7] @ Powered Off Boot Order: Floppy, CD/DVD, = =
) Hard Disk : yes
(€3] il Acceleration: VT-)g/AMD-V, Nested : yes
7 @ Powered Off Paging, PAE/NX i K
: yes
9,“:;:;:;[,0“ L : fpu vme de pse tsc msr pae mce cx8 apic sep mtrr pge mca cmov
a Display i | |pat pse36 clflush mmx fxsr sse sse2 syscall nx rdtscp lm constant_tsc pni monito
3 91' Video Memory: 12MB ) - 555?3 lahf_1m
/| @ Powered Off Remote Desktop Server: Disabled bogomips : 6684.25
Video Capture: Disabled clflush size : 64

@ storage cache_alignment : 64
Controller: IDE

IDE Secondary Master: [CD/DVD] Empty:
Controller: SATA

SATA Port 0: boris_2-disk1.vn
@ Audio

Host Driver: Windows DirectSound
Controller:  ICH ACS7

@F Network

Adambar 10 Tmbal PNA4AAA AT Nankénn M

B e @@ @ QRRrntctl
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AWS ~ Services ~ Roy @ 8145-5375-7852 ~ Support ~

1.Choose AMI 2. Choose Instance Tyna gnfigure Instance 4_Add Storage 5.Tag Instance 6. gonfigure Security Group 7. Review | US East (N. Virginia)

US West (N. California) nd E:

Step 1: Choosgran Amazon Machifg Image (AMI)

US West (Oregon)

EU (Ireland) .

EU (Frankfurt)

@ SUSE LinuXEnterprise Server 12 SP1 (HV]M), SSD Velume Type - ami-b7b4fedd

SUSELinuX  SUSE Linux Ent\prise Server 12 Service Pack ¥ (HVM). EBS General Purpose (SSD) Volume Type. Public Cloud, Advanced Systems Managgment,

Legacy modules eNabled.

Root device type: ebs Virtualization type: hvm

Asia Pacific (Tokyo)
Asia Pacific (Seoul)
® Ubuntu Server 14.84 LTS (HVM), S¥D Volume Type - ami-fce3c696 Asia Pacific (Singapore) '

Ubuntu Ubuntu Server 14.04 L§S (HVM). EBS $eneral Purpose (SSD) Volume Type. Support available from Canonical (http:/fwww.ubuntu.com/cloud/serfces) Asia Pacific (Sydney)

Free fier eligible

Root device type: ebs Artualization ty pe;fhvm South America (Sdo Paulo)

4 Microsoft Windows] Server 2f12 R2 Base - ami-3d787d57 Select

Windows Microsoft Windows 20f2 R2 Stghdard edition with 64-bit architecture. [English]

c it
Free fier eligible

Root device type: ebs Virtualizgfion type: hvm

Are you launchyng a dAtabase instance? Try Amazon RDS.

Amazon Relatjfnal Dafabase Service (RDS) makes it easy to set up, operate, and scale a relational database of your choice (MySQL. PostgreSQL, Oracle, SQL Server) in the
cloud. It proyfies cogl-efficient and resizable capacity while managing time-consuming database management tasks, freeing you up to focus on your applications and

Amazon RDS

't Windows Server 2012 R2 with SQL Server Web - ami-c70b0ead

'oft Windows Server 2012 R2 Standard edition, 64-bit architecture, Microsoft SQL Server 2014 Web edition. [English]

oot device type: ebs Virtualization type: hvm
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N AWS v Services v Roy @ 8149-5375-7852 v  N. Virginiav  Support v

1. Choose AMI 2. Chopse Instance Type 3. Configure Instance 4. Add Storade 5. Tag Instance 6. Con\igure Security Group 7. Review

Step 2: Choosg an Instance Type

Currently selected: t} micro (Mariable ECUs, 1 vCPUs, 2.5 GHz, Intel Xeon Fami

.1 GiB memory, EBS onl

- Type - ' Memory (GiB) - Instance Storage (GB) (i) - EBS-Optimized Available (i) ~ Network Performance (i) -
All instance types t2.nano 05 EBS only - Low to Moderate
Micro instances
] General purpose F?r_n_'_c_ 1 1 EBS only - Low to Moderate

Compute optimized

GPU instances 2.small 1 2 EBS only - Low to Moderate

Memory optimized

Storage optimized t2.medium 2 4 EBS only - Low to Moderate
_____________ 12.large 2 8 EBS only - Low to Moderate
General purpose m4 large 2 8 EBS only Yes Moderaie
General purpose m4 xlarge 4 16 EBS only Yes High
General purpose m4 2xlarge 8 32 EBS only Yes High
General purpose m4_4xlarge 16 64 EBS only Yes High
General purpose m4._10xlarge 40 160 EBS only Yes 10 Gigabit
General purpose m3.medium 1 375 1x4(S5D) - Moderate
General purpose m3.large 2 75 1x32(SSD) - Moderate
General purpose m3.xlarge 4 15 2 x40 (SSD) Yes High
General purpose m3.2xlarge 8 30 2 x 80 (SSD) Yes High

Cancel Previous Next: Configure Instance Details
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AWS ~ Services ~ Roy @ B149-5375-7852 ~  N. Virginia v  Support ~

. Choose AMI 2. Choose Instance Type onfigure Instance 4 Add Storage 5. Tag Instance G. Configure Security Group 7. Review

Step 3: Configure Instance Detal
Configure the instance to suit your requirements. You can [abReh multiple instances from the same AMI. request Spot instances to take advantage of the lower pricing, assign an access management -
role to the instance, and more.

Number of instances (i) 1

AN

Purchasing option (j) [ Request Spot instances

| Launch into Auto Scaling Group ()

[vpc-697d730d (10.0.0.0/16) | blah1 v| C create new vPC

|5ubnet-c1648699(10_0_1_0f24) | Private subnet | us- v | Create new subnet
251 IP Addresses available

Auto-assign Public IP (i) | Use subnet setting (Disable) N v|

IAM role (i) [None v| C Create new IAM role
shutdown behavior (i)  [Siop v|
Enable termination protection (i) [ Protect against accidental termination
Monitoring (i) [C) Enable CloudWatch detailed monitoring

Additional charges apply.

Tenancy (i) | Shared - Run a shared hardware instance v
Additional charges will apply for dedicated tenancy.

v Network interfaces (@

Device  Network Interface Subnet Primary IP Secondary IP addresses o

Cancel Previous Review and Launch Next: Add Storage
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AWS ~ Services Roy @ 8149-5375-7852 ~  N. \Virginia ~  Support ~

1. Choose AMI 2. Choose Instance Type 3. Configure Instance 4, AdNStorage 5. Tag Instance

Step 4: Add Storage
Your instance will be launched with the following storage device settings. You can attach ad¥{jonal EBS volumes and instance store volumes to your instance, or
edit the settings of the root volume. You can also attach additional EBS volumes after launching asjnstance. but not instance store volumes. Learn more about
storage options in Amazon EC2.

6. Configure Security Group 7. Review

Type (i) Device (i) Snapshot (i) Size (GiB) (i) = Volume Type (i) IOPS (i) Delete on Termination (i) Encrypted (i)

Root /devisdal snap-f70deff0 8 | [ General Purpose SSD (GP2) v| 2473000 @ Not Encrypted

EBS v] [idewisabv| | (]

| | General Purpose SSD (GP2) v| 2473000 [

Free tier eligible customers can get up to 30 GB of EBS General Purpose (SSD) or Magnetic storage. Learn more about free usage tier eligibility and
usage restrictions.

Cancel | Previous Next: Tag Instance
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W AWS ~
gC2 Dashboard
vents

Tags

Reports

Limits -~ Instance ID ~ Instance Type ~ Availability Zoneé\- Instance State - Status Checks -~ Alarm Status Public DNS ~ | Public IP
= INSTAN - i-4c9503d7 t2.micro us-east-1d @ running & 22 checks .. None Ys ec2-54-165-34-39.comp...  54.165.34.39 ke
Instances i-2f9c0abd t2_micro us-east-1d @ runnian @ 2/2 checks .. None B ke
Spot Requests i-1879409b m1.small us-east-le running @ 22 checks .. None Y ec252-87-112-10%9.com...  52.87.112.109 de
Reserved Instances 12474189 m1.small us-east-1d running © 22checks .. None Y c25286-16867.comp...  52.86.168.67
Scheduled Instances
Commands _
Dedicate” Hosts Description Monitoring Tags
=] IMAGES Instance ID  i-4c9503d7 Public DNS  ec2-54-165-34-39.compute-1.amazonaws .CO
AMIS Instance state  running Public IP  54.165.34.39
Bundle Tasks Instance type  t2.micro Elastic IP -
Private DNS  ip-10-0-0-6.ec2.internal Availability zone  us-east-1d
=l ELASTIC Vi Private IPs ~ 10.0.0.6 Security groups  NSSL. view rules
Volumes Secondary private IPs Scheduled events  No scheduled events
Snapshots VPCID  vpc-697d730d AMIID  amzn-ami-hvm-2016.03.0.x86_64-gp2 (ami-08111162)
NETWORK & SECURITY SubnetID  subnet-c264e69a Platform -
Security Group Network interfaces  ethl) IAM role -
Elastic IPs Source/dest. check  True Key pair name  key1
Placement Groups ClassicLink - Owner 814953757852
ey Pairs EBS-optimized False Launch time  March 29, 2016 at 5:35:55 PM UTC+3 (211 hours)
N\twork Interfaces Root device type  ebs Termination protection False
Root device  /devixvda Lifecycle nomal
=/ LOANDALANCING Idev/xvda Manitoring  basic

@ Feedback

11V°?

Services v

Launch Instance Connect Actions v
4

Q

@ English

01Maxn

Roy @ 8149-5375-7852 ~  N. \Virginia v Support ~

Q@ o % 0

1to4of4
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@ip-10-0-0-254:~

Using username "ec?-user®.
Authenticating with public key "imported-openssh-key"™

La=st login: Wed Mar 30 06:34:12 2016 from 132.68.60.127

Imarzon Linux AMT

https=s://aws.amazon . com/amazon—-linux—ami/2015.03-release—notes/
38 package (=) needed for security, out of 125 awvailable

Fun "sudo yum update™ to apply all updates.

Amazon Linux wversion 2016.03 is awvailable.

[ec2-user@ip-10-0-0-254 ~]% gedit
-bash: gedit: command not found

[ec2-user@ip-10-0-0-254 ~]% yum install gedit
Loaded plugins: priorities, update-motd, upgrade-helper

You need to be root to perform this command.
[ec2-user@ip-10-0-0-254 ~]% sudo yum install gedit
Loaded plugins: priorities, update-motd, upgrade-helper

amzn-main/latest 2.1 kB 00:00
amzn-updates,/latest 2.3 kB 00:00
amzn-updates,/latest/updateinfo 301 kB 00:00
amzn-updates,/latest/primary db 212 kB 00:00

HNo package gedit available.

Error: Hothin
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BTQ\ BT Network Virtualization independent

Software Vendors

Virtual Virtual | Virtual Virtual
Appliance Appliance Appliance Appliance

st ot oo~ I Pzt [l .-

S virual BB vicwal O8N virual S0
Appliance Appliance Appliance
s o S
|| |Gt | St

Orchestrated, automatic &
remote install e

x86 Servers

|
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Storage
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- OpenStack - Data Center
- Open vSwitch - SDN and NFV
- Amazon AWS and EC2 - OpenFlow
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