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SBI Press Release caught attention...

September 11, 2014

Kratos Brings Big Data Analysis to Satellite Operations for Es'hailSat

New Satellite Business Intelligence (5B1) Dashboard Correlates Data Across Key Ground Segment Solutions to Enhance Service
Level Management

SAM DIEGO, Sept. 11, 2014 (GLOBE MEWSWIRE) — Kratos Defense & Security Solutions, Inc. (Masdaq:KTQ3), a leading Mational Security Solutions
provider, announced today that its Kratos Integral Systems BEurope (Kratos ISE) subsidiary has delivered a powerful new Satellite Business Intelligence
(5Bl) dashboard to Es’hailSat, the Clatar satellite company. The 3Bl dashboard will enable the operator to leverage advanced Big Data technology to
better manage senice levels and optimize satellite operations.

http://ir.kratosdefense.com/releasedetail.cfm?releaseid=870415
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Kratos Brings Big Data Analysis to Satellite Operations for
Es'hailSat

New Satellite Business Intelligence (SBl) Dashboard Correlates Data
Across Key Ground Segment Solutions to Enhance Service Level

Management
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... Using smart keywords... ...For which...

September 11, 2014

Kratos Brings|Big DatalAnalysis to Satellite Operations for Es'hailSat
New|SElClCBUSHEsSInicligence] so!) Dashboard|Correlated Data Across Key Ground Segment Solutions to Enhance Service

Level Management

SAM DIEGO, Sept. 11, 2014 (GLOBE MEWSWIRE) — Kratos Defense & Security Solutions, Inc. (Masdaq:KTQ3), a leading Mational Security Solutions
provider, announced today that its Kratos Integral Systems BEurope (Kratos ISE) subsidiary has delivered a powerful new Satellite Business Intelligence
(5Bl) dashboard to Es'hailSat, the Clatar satellite company. The 3Bl dashboard will enable the operator to leverage advanced Big Data technology to
better manage senice levels and optimize satellite operations.
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1 How Big? 3  What kind?

...l have 20 15 minutes to speak about

September 11, 2014 5 What kind of e
correlation?

Kratos Brings to Satellite Operations for Es'haiisat
Ne Gorrefateﬁ Jata Across Key Ground Segment Solutions to Enhance Service
Level Managemen

SAM DIEGO, Sept. 11 2014 (GLOBE NEWSWIRE) — Kratos Defense & Security Solutions, Inc. (Masdaq:KTQ3), a leading Mational Security Solutions
provider, announced foday that its Kratos Integral Systelns Europe (Kratos ISE) subsidiary has delivered a powerful new Satellite Business Intelligence

(5Bl) dashboard to EE'hailSat, the Clatar satellite cnmpjny. The 5Bl dashboard will enable the operator to leverage advanced Big Data technology to
better manage senige levels and optimize satellite opefations.

|
2WhatdoesSBI 4 How is it a 6  How does it work? o

mean? presented?
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- : How big is Big? |
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Systems B o Real-Time

generate... processing ,i, y
“archived?

o Store all data for any length of time ?

o Correlation between data sources? ?
e

How efficiently
is data stored
and used?

o Further analysis to detect unknown information?

o Learning model to anticipate failures?



How Big? @l What kind?

What kind of

September 11, 2014

correlation?
Kratos Brings

Ne
Level Managemen

to Satellite Operations for Es'haiisat
|Gorrefate§ Jata Across Key Ground Segment Solutions to Enhance Service

SAM DIEGO, Sept. 11 2014 (GLOBE NEWSWIRE) — Kratos Defense & Security Solutions, Inc. (Masdaq:KTQ3), a leading Mational Security Solutions
provider, announced foday that its Kratos Integral Systelns Europe (Kratos ISE) subsidiary has delivered a powerful new Satellite Business Intelligence

(5Bl) dashboard to EE'hailSat, the Clatar satellite cnmpjny. The 5Bl dashboard will enable the operator to leverage advanced Big Data technology to
better manage senige levels and optimize satellite opefations.

I B

What does SBI How is it )
How does it work?
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How Big? What kind?

What kind of

September 11, 2014

correlation?
Kratos Brings

Ne
Level Managemen

to Satellite Operations for Es'haiisat
|Gorrefate§ Jata Across Key Ground Segment Solutions to Enhance Service

SAM DIEGO, Sept. 11 2014 (GLOBE NEWSWIRE) — Kratos Defense & Security Solutions, Inc. (Masdaq:KTQ3), a leading Mational Security Solutions
provider, announced foday that its Kratos Integral Systelns Europe (Kratos ISE) subsidiary has delivered a powerful new Satellite Business Intelligence

(5Bl) dashboard to EE'hailSat, the Clatar satellite cnmpjny. The 5Bl dashboard will enable the operator to leverage advanced Big Data technology to
better manage senige levels and optimize satellite opefations.
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1.  Generic predictive analysis (in the query engine) is being implemented

Sep1512:00  Sep 160000  Sep1612:00  Sep1700:00  Sep1712:00  Sep1800:00  Sep1812:00  Sep1900:00  Sep1912:00  Sep2000:00  Sep2012:00  Sep2100:00  Sep21 12:00  Sep2200:00  Sep2212:00  Sep 23 00:00

2. Several predictors : linear (exponential Smoothing, holt, least squares), or

dymanic with Dynamic Linear Model (DLM)
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How Big? What kind?

What kind of

September 11, 2014

correlation?
Kratos Brings

Ne
Level Managemen

to Satellite Operations for Es'haiisat
IGorrefateﬂ Jata Across Key Ground Segment Solutions to Enhance Service

SAM DIEGO, Sept. 11 2014 (GLOBE NEWSWIRE) — Kratos Defense & Security Solutions, Inc. (Masdaq:KTQ3), a leading Mational Security Solutions
provider, announced foday that its Kratos Integral Systelns Europe (Kratos ISE) subsidiary has delivered a powerful new Satellite Business Intelligence

(5Bl) dashboard to EE'hailSat, the Clatar satellite cnmpjny. The 5Bl dashboard will enable the operator to leverage advanced Big Data technology to
better manage senige levels and optimize satellite opefations.
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How Is it presented?

As you like !

KRQTOS



A Dashboard

server requests

11
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__._r.\' EshailSat Olw Jutuw KRATOS
CMC Monitoring Dashboard

System A System B System C
kpi-01 kpi-02 kpl 03  kpi-04 kpi-05 kp1-06 kpl-O" kpi-08  kpi-09

19.69 23.32

Generate CSV Trend View

-

02_CarrierInformation example 3 carriers Other_sla3.csv Upload new config file

NO ALARM

No Impact
No Impact

‘No Impact

KRQTOS
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The CMC Monitoring Dashboard configuration file (CSV file) is edited manually by the CMC operator.

Configures:
e KPI Thresholds
 Monitoring Plans
e Monitored Services
E \ H_ wy = Lu - = Carrier Information.csv
=" | Home | Inset  Pagelsyout  Formulas  Data  Review  View  Developer  Adddns :
= L':;c"t | calibri -l11 - |A" ,C]|-- i"_-@-q [=F Wirap Text General
Copy E e [ -
Eae F Format Painter | B || B A 'I'||E.. T W (IR || 2 Merge & center - _ S - % s || %8 2
Clipboard M | Font M| Allgnment ]| Mumber
B15 = S|
A ] PR M— [S | o] RN NN N SN S NN RN VU RN Y T = |
IRD Settings SLA IRD - 60 cm.
Carrier Name  Satellite Frequency LNB LO Freq Symbe Rate DVB Versi MODCOD Menitoring Monitering SLA Time | Roll-Off Fe |
Do&E 115428.58 S750 27500 DVB-52 BPSK. 2/3 IRDO1 IRDD3 is 0.35 1.5.2
oo7 1154656 o852 26500 DVEB-S BPSK 2/3 IRDOL IRDDA 15 0.35 a32
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The CMC Monitoring Dashboard User can see 2 different tables (one with the KPIs and

one with the MARGINS)

KPI

MARGIN

Click on the “KPI” button to view the latest Keys Performance Indicators

(=1

.11

IRD - 60 em IRD-38m Monics
Carner DVB Version MODCOD Service Status Time since last status change
test dub QFSK-3/4  |Service Normal 01-Oct-2007 00:00 p.oo] o000 ooofl ooo o0  os .00 o008  0.00
|restz dvb2 lqesk-374  |Service Normal 02-0ct-2007 00:00 000 o000 ooof] o000l o000 o 000 o000] 000
|test3 dyb3 8PSK-3/4 |Service Normal 01-Sep-2007 00:00 0.00f o000 ooofl o000l o0 oo 0.00] o000 0.0
- |dvba |QPsk-3/4 |Service Nermal 04-Oct-2007 00:00 p.oo] o000 ooofl oo o0 oo o.00| o000 000
|rests |aves lQPsk-3/4 |Service Normal 31-0¢t-2007 00:00 o.00] 000 ooofl oool 000 oo 0.00] o000 o000
tests |dvbe ersk-ve  EERCRINSTRSN 06-Sep-2007 00:00 0.0l o000  ooo|l oo oo oo voo| oool ooo
ltest7 |ave7 |qPsk-3/4  |Service Normal 04-0ct-2007 00:00 o.00] o000 ooof o000l o0 oo 0.00] o000  0.00
testa dvbe |epsk-a/s  |Service Normal D3-Oct-2007 00:00 o.os] o000 oool ool oo e vo0] w000 ooe
|tasts dvbs lqPsk-3/4 | Service Nermal D1-Sep-2007 00:00 n.oo| o000 ooof| oool ool 0. 0.00] o008 o0.00]
[test10 [dvb10 QPSK-3/4 _ 08-Sep-2007 00:00 0.00| o000 0.0 0.00, 000 0.0 000 o000 000
ltesttr  |dvbl1 lqPsk-3/4 |Service Normal 08-Sep-2007 00:00 o.oo] 000 ooof| ooe 000 oo 0.00| o000 0.0
testiz  |dvbiz lapsk-3/4 10-Sep-2007 00:00 o.0o0| o000 o000 o000 o000 oo 0.00, 0.00  0.00
- Page 1 |of 1L v

System A

\

System B

N

Raset

|Reset) No Impact
|Reset| Failure

ll-_ta;eé:-wa Impact
|Reset] No Impact
,Rgg_egg.hln Impact
|Reset| No Impact
;ggs_qté-wn Impact
Fgggl_ilwn Impact
-j_h'aull,-ﬁio Ilr;1.par:t
|Reset| No Impact
|Reset! No Impact

Noticeable Impact

View L - 12 of 12

System C

KRQTOS
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Click on the “MARGIN” button to view the margins

MARGIN

Carrier DVB Version

MoODCOD

lepsK 2/3

laPsK 273

Service Status

!5ervice Normal
:Ser\rice Normal
f ervice Normal
|Service Normal

ervice Normal

Time since last status change
2014/06/10 16:40
2014/06/10 16:40
2014/06/10 16:40
2014/06/10 16:40

2014/06/10 16:40

IRD - 3.8 m

3.00| 1,000.00

3A00

3.00| 1,000.00

- 4
3.00 1,000.00

3.00| 1,000.00

1,000.00

ervice Normal
|Service Normal

|Service Normal
|

2014/06/10 16:40
2014/06/10 16:40

2014/06/10 16:40

3.00| 1,000.00

3.00| 1,000.00

1,000.00

|ePsK 2/3

|sPsk 2/3

I8}'-‘*53‘( 2/3

|Service Normal
|Service Normal

Service Normal

2014/06/10 16:40
2014/06/10 16:40

2014/06/10 16:40

1,000.00

3.00| 1,000.00

1,000.00

lepsk 2/3
Eapsx 2/3

BPSK 23

Service Normal
Service Normal

Service Normal

2014/06/10 16:40
2014/06/10 16:40

2014/06/10 16:40

1,000.00

3.00 1,000.00

1,000.00

'&PSK 2/3

-&PSK 2/3

|Service Normal

|Service Normal

2014/06/10 16:40

2014/06/10 16:40

3.00| 1,000.00

3‘00| 1,000.00

1 D63 |ove-s2
2 .062 EDvs-sz
3 |oss ?ovs—sz
_4_ D64 E-D\.ra‘sz
5 D67 :DVB-S
_ﬁ_-_oﬁs D\.rB s2
e ..969 Dve s2
8 .joss ED\m-sz
Tb?u |ove-s2
10 ‘072 EDvs-sz
1 on Eovs-sz
12 (D74 |ove-s2
13 .073 invs-sz
14 |o76 ‘é-ovs—sz
15 |07 ;DVBASZ
.15 ?o?s Enva-sz
17 |o77 EDVB—SZ

18 |D79 |ovB-s2

BPSK 23

SPSK 2/3

|
|Service Normal

|Service Normal

2014/06/10 16:40

2014/06/10 16:40

3.00| 1,000.00

I 1
3.00| 1,000.00

Reset Noticeable Impact
-42.85 @] [No Impact[
-15.36-‘[Reset [No Impact
6.66 [Reset [No Impact .
-25.22 [Reset [ No Irﬁpacl: |
.03 | Reset [No Impact
6.42- .Reset “__[ .ND Impact ]
-s0.00 [Reset|  [No Impact|
-45-44'[R&set | [No Impact
-35.45_[Re5et N [No Impact .
-14.7?:_[ Reset [No 1mpact|
6.27, [Reset [NO lmpact]
-42.94 [R_eset -.-__[No Impact]
656 Reset] [No 1mpact|
-33.24' Reset [ND Impact
-29,45“[ Reset| [No Impact
.67 Reset| | [No Impact
g.su.;- Reset “_“[No Impact
-3939] Reset] [No Impact.

View 1 - 18 of 100
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Double Click on a KPI to see the real time plot

[ @ localhost:8080/dashboard view.htmi?q={"metrics":[{"tags": {"carrier":["CAR008"],"source_product™:["compass"],"antenna":["small*]},"name":"cn","aggregators":[{"name":"a
Carrier: CAR0O0O8

KPI : s
Source Product : small

{Click and drag to zoom)

11:10 11:15 11:20 11:25 11:30 11:35 11:40 11:45 11:50 11:55 12:00 12:05

Retfresh Graph Save

x
e — e —
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itoring Dashbc

Click on the Trend View Button to view the historical values of the
KPIS | Trend View ‘

| @ localhost:B080frend_view htmi

{Click and drag to zoom)
4.13

1405| o

385
May 27 May 28 May 20 May 30 May 31 Jan 01

Jon 02 Jon 03 Jun 04 Jun 03 Jun 06
Chpose g CANME W Walth
¥ CARDDS
Time Range Source of the signal Type of the signal Aggregators
Ansohite Relatve &1 simall Antenna . ) Average Orachhs| [pfieve
From | Jor (1| [Monins %] ago ! Large Anenna L [ main
To [ Jor [ |[Years =] ago B Monics O b
Sampling rale
ﬁlﬂuu 2
S—
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How Big? What kind?

What kind of
correlation?

September 11, 2014

Kratos Brings

Ne
Level Managemen

to Satellite Operations for Es'haiisat
IGorrefateﬂ Jata Across Key Ground Segment Solutions to Enhance Service

SAM DIEGO, Sept. 11 2014 (GLOBE NEWSWIRE) — Kratos Defense & Security Solutions, Inc. (Masdaq:KTQ3), a leading Mational Security Solutions
provider, announced foday that its Kratos Integral Systelns Europe (Kratos ISE) subsidiary has delivered a powerful new Satellite Business Intelligence

(5Bl) dashboard to EE'hailSat, the Clatar satellite cnmpjny. The 5Bl dashboard will enable the operator to leverage advanced Big Data technology to
better manage senige levels and optimize satellite opefations.

—

What does SB How is it )
How does it work?
mean? presented?
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i Interactive hlstogram represents most correlated series
i T The higher the bar, the most correlated the series (first is the reference to itself)
11 Green to red colors indicate reliability of the correlation score (based on relative number of samples)

06 T

00
0

10 20 30 40 30 60 70 80 50
Reference serles

m eirp carrier=Carrier_1 Ref

asr 8 TR
410
405

400
Jun 05 Jun 06 Jun 07 Jun 08 Jun 08 Jun 10 Jun 11 Jun 12 Jun 13 Jun 14 Jun 15 Jun 16 Jun 17 Jun I8 Jun 19 Jun 20

A Single chart is displayed by default presenting the reference data

— =
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Visualizing Correlation results This shows real data samples...

o LLLLL LT P T

onrm Click on a bar to visualize a correlated series on the bottom of the page.
m eirp carrier=Carrier_1_Ref

The first plot always is the reference data

Jun 03 Jun 06 Jun 07 Jun 08 Jun 09 Jun 10 Jun 11 Jun 12 Jun 13 Jun 14 Jun 15 Jun 16 Jun 17 Jun 18 Jun 19 Jun 20

Compared sanes

m eirp carrier=Carrier_3_tst
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This plot is the fourth most correlated series...
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Time Series Correla

Same query model than in correlations search

Interactive correlation matrix

Metric name: correlation testcase eirp
Group tags:carriercarmier_18)

Other tags:

(antenna [antenna_5])

({beacon: [beacon_11)

{carrier: fcarrier_18])

(sateflite: [satellite_3]}

(site: [site_1)

{transponder: [transponder_8])

Mouse over a square in the matrix
e 201 provides information about
correlated metrics.
Click shows the two plots.

Metric name: correlation testcase eirp
Group tags:(carrier-camier_3)

Other tags:

{antenna: [antenna_4])

(beacon: [beacon_1]}

{carrier: [carrier_90)

(satellite: [satellite_11)

{site: [site_1)

{transponder. [transponder_7])

Change reliability threshold

Reliability sensitivity: IJ Reliability assumed at- 311
| P —— () v (e p— =« | Do clustering using metric tags
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How Big? What kind?

What kind of
correlation?

September 11, 2014

Kratos Brings

Ne
Level Managemen

to Satellite Operations for Es'haiisat
IGorrefateﬂ Jata Across Key Ground Segment Solutions to Enhance Service

SAM DIEGO, Sept. 11 2014 (GLOBE NEWSWIRE) — Kratos Defense & Security Solutions, Inc. (Masdaq:KTQ3), a leading Mational Security Solutions
provider, announced foday that its Kratos Integral Systelns Europe (Kratos ISE) subsidiary has delivered a powerful new Satellite Business Intelligence

(5Bl) dashboard to EE'hailSat, the Clatar satellite cnmpjny. The 5Bl dashboard will enable the operator to leverage advanced Big Data technology to
better manage senige levels and optimize satellite opefations.

—

What does SB How is it i
How does it work?
mean? presented?
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 Time Series Database (KairosDB)

 NoSQL Database as storage backend (Apache
Cassandra)

* Domain expertise and integration skills

I{airSDB ‘/’E:éw:\%

cassandra
KRQTOS © 2015 by Kratos ISE. Published by The Aerospace Corporation with permission.
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Real-time
KPI &
Dashboard
Module

Skyminer
Analytics
Module

— =
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Carrier Monitoring M&C ‘Satellite C2
Monics Compass Epoch IPS

Data Collector

Other Data Sources

External Analytics

S - ‘
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1. Time series monitoring & analytics
2. Fast

3. Flexible & Scalable

4. Fault tolerant
5. Incorporates useful analysis features
6. Open to other systems

7. Cost-controlled
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Fault-Tolerant Small Cluster
Using Apache Cassandra DB

2

cassandra
Low cost Quick start Fault management Data replication
Easy administration Scale to any size Best performances
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Interoperab

e

s
e

1. All features are provided as web services (HTTP / REST)
2. Open APIs

3. Interoperable data format based on JSON

4. Intuitive Web Ul for starting using the system

5. APIs include: INFORMATION

Data acquisition

Data querying ( B

Analysis features (prediction, correlations)

STORAGE &
ANALYSIS

~——
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. Ad-hoc queries and statistics calculation

. Business Intelligence features already implemented (aggregate, drill & pivot)

J Data aggregates: Min, Max, Sum, Average, Count, Rate, Std Deviation...etc
Aggregators [ &
COUNT - 1 Hours = o
Sampling
. Multi-level Group-by feature using tags, value, or time
Group By (&
Value ~ 10 i
Target Size
Tags - name 7] ®
Tags tComma or zpacs separatad list
o Filter by tags values e
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Using BIRT reporting tool

File Edt insen Element Data Page Navigate Search Project Run Window Help
© Edit Data Set - Data Set .

=28 R
| = Pal.. | I3 Daf Data Source Pargr—t—
Query — © Edit Parameter
5 [ Data Sourg Output Columns [ | :
4 @ DataSets Computed Columns - Name PsP_startDateTime
» £ Data §4 Parameters 3 || Mative Name | DSP_statDateTime
(@ Data Cube Filters — -
@ Report Pas Property Binding Data Type [string. =
@ Variables Settings Direction [input ~]
Preview Results : 4
Default Value One hour ago
Linked To Report Parameter | None ||
.
Link to existing report parameter Create new report
%5 Navigator 7
<
@ [ox [ cone ]

KROTOS
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How Big? What kind?

What kind of
correlation?

September 11, 2014

Kratos Brings

Ne
Level Managemen

to Satellite Operations for Es'haiisat
IGorrefateﬂ Jata Across Key Ground Segment Solutions to Enhance Service

SAM DIEGO, Sept. 11 2014 (GLOBE NEWSWIRE) — Kratos Defense & Security Solutions, Inc. (Masdaq:KTQ3), a leading Mational Security Solutions
provider, announced foday that its Kratos Integral Systelns Europe (Kratos ISE) subsidiary has delivered a powerful new Satellite Business Intelligence

(5Bl) dashboard to EE'hailSat, the Clatar satellite cnmpjny. The 5Bl dashboard will enable the operator to leverage advanced Big Data technology to
better manage senige levels and optimize satellite opefations.

[

What does it How is it
mean? presented?

How does it work? @
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111

La rge Usual .

Processing 4 st olrgée

Systems

generate...
amount

Virtually keep all data forever... Scale to any size!

Correlation between data sources!

Automated analysis for new information?sg #

- B § S s D D Em o

SKYMINER

From Data to Knowledge

. Learning model to anticipate failures?
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Thank You !

Icoulet@integ.com
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atellite Compa
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