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G
eoE

ngineers 

E
arth S

cience and Technology E
xperts 

Trusted advisors to clients w
ho m

anage natural resources  
and the built environm

ent.  



The S
m

artM
ine team

 at G
eoE

ngineers w
orks closely w

ith our earth science 
experts to develop softw

are products that help custom
ers m

anage and 
visualize environm

ental data. 



O
ur W

ork 



O
ur P

latform
: E

arth A
nalytics 

G
eoE

ngineers’ fusion of consulting expertise…
  

…
w

ith industry-leading data-acquisition and visualization services 



A
nim

ated Tem
poral M

odeling &
 C

om
parison M

aps  
Incident M

anagem
ent D

ashboard  

E
xam

ple S
olutions 



G
P

S
 Tracking &

 M
onitoring 

3D
 Visualization &

 M
onitoring 

E
xam

ple S
olutions 



D
iscussion Topics 

! W
hat is B

ig D
ata 

! W
hat is a D

ata S
cientist 

! B
ig D

ata Tools 
! W

hy S
hould I C

are? 
! W

here to S
tart 

! Q
uestions/A

nsw
ers 



h"p://dilbert.com
/strip/20136016098



W
hat is B

ig D
ata 

…
data of a very large size, typically to the extent that its 

m
anipulation and m

anagem
ent present significant 

logistical challenges. – O
xford E

nglish D
ictionary 

…
an all-encom

passing term
 for any collection of data 

sets so large and com
plex that it becom

es difficult to 
process using on-hand data m

anagem
ent tools or 

traditional data processing applications. – W
ikipedia 

…
datasets w

hose size is beyond the ability of typical 
database softw

are tools to capture, store, m
anage, and 

analyze…
 – M

cK
insey 



W
hat is a D

ata S
cientist 

! W
idely varied definition 

! E
m

erging field 
! S

trong background in statistics 
! A

bility to roll up sleeves and w
rite 

code in addition to analysis  



D
ata S

cience 
P

erspective 
Looking Forw

ard 

D
ata 

D
istributed, N

ear R
eal-tim

e 

Q
uestion 

W
hat w

ill happen? 

Tools 
R

, H
adoop, P

ython, JavaS
cript, D

3.js, N
oS

Q
L, AW

S
, and m

ore 

D
ata A

nalyst vs. D
ata S

cientist 



N
ew

 Tools
 





W
hat m

akes these tools different? 

! E
ngineered to handle larger datasets w

ith less overhead  
{designed for throughput} 

! S
cale horizontally  

! B
uilt for the cloud 

! D
istributed  

{clusters}8



C
ase S

tudy: N
oS

Q
L 

! N
ew

 database designed to support scale (horizontal scaling) 
! B

uilt for the cloud 
! S

upports m
ore unstructured data 

! W
orks w

ell for near real-tim
e data and analytics  



D
atabase 

TA
B

LE
 

{     Id = 101                                        
   S

am
pleN

um
ber= ”M

W
00010" 

   S
am

pleType= 
“P

entachlorophenol" 
   S

am
pleValue= 0.52 

   S
am

pleD
ate= 

“1392129408000” 
   S

am
pleC

om
m

ents= “" 
   S

am
pleLocation= “-123.3, 42.3” 

}  

{     Id = 102                                        
   S

am
pleN

um
ber= ”M

W
00011" 

   S
am

pleType= "B
enzo[a]pyrene” 

   S
am

pleS
tartD

epth = 0 
   S

am
pleS

tartD
epthValue = 0.67 

   S
am

pleE
ndD

epth = 4 
   S

am
pleE

ndD
epthValue = 0.71 

   S
am

pleD
ate = “1392125408000” 

   S
am

pleC
om

m
ents= “" 

   S
am

pleLocation= “-122.3, 41.1” 
}  

S
am

ples 

Item
 101 

Item
 102 



W
hat is the big deal? 

! N
o schem

a 
! B

uilt for the cloud 
! S

upports unstructured data 
! W

orks w
ell for near real-tim

e data and analytics  



U
se C

ase: R
eading S

ensor D
ata {IoT} 

! N
ew

 w
ireless sensor platform

 
! Variable support for a num

ber of 
different data readings 

! C
ustom

er w
ants readings every 

m
inute. 

! A
ggregate data hourly for 

reporting. 



U
sing M

ap R
educe To A

nalyze D
ata Fire hose 

R
eadings Table 

M
ap R

educe Job  

S
E

LE
C

T AV
G

(sam
ple_value) 

A
S

 readings FR
O

M
 

readings_table W
H

E
R

E
 

reading_tim
e => starthour 

A
N

D
 W

H
E

R
E

 <= endhour; 

hourly_readings.txt 



W
hy C

hange 



A
bundant D

ata 
S

ource: M
apbox - “M

aking the m
ost detailed tw

eet m
ap ever” 



C
ongratulations! W

e are data rich 



! N
A

S
A E

arth E
xchange (N

E
X

) 
D

ow
nscaled C

lim
ate P

rojections 
(N

E
X

-D
C

P
30) 

! M
onthly averaged m

axim
um

 
tem

perature, m
inim

um
 

tem
perature, and precipitation 

from
 1950 through 2005 

(R
etrospective R

un) and from
 

2006 to 2099 (P
rospective R

un). 
! Total D

ataset S
ize: 17 TB

 
! Individual file size: 2 G

B
 



H
ow

 do I organize 17 TB
 of data? 

1. 
Find space to store data 

2. 
D

eterm
ine com

pute requirem
ents (one 

m
assive server) 

3. 
R

un P
rocessing Jobs 

1. 
S

tore data on A
m

azon S
3 

2. 
A

m
azon E

M
R

 – M
ap/R

educe P
latform

 

3. 
R

un P
rocessing Jobs 

Fam
iliar P

rocess 
C

loud 



N
ew

 S
ources of D

ata 
B

eyond the spreadsheet.  A
synchronous and synchronous data from

 new
 sources. 



A
nalytics and Visualization 



W
here to S

tart 



N
ew

 Tools | Fam
iliar P

rocess 

C
ore D

ata M
anagem

ent P
rinciples S

till A
pply 

! W
hat analysis do your custom

ers w
ant to perform

? 
! W

hat type of data do you need to m
anage? 

! H
ow

 often w
ill you need to collect data? 

! H
ow

 w
ill data be collected? 

! H
ow

 do you secure your data? 
! W

hat is your disaster recovery plan? 

8



D
on’t be A

fraid to W
ork B

ackw
ard 

U
ser E

xperience (U
X

) m
atters! 

! C
reating rich and fast user experiences requires w

ork 
! D

on’t be afraid to think outside the box8



B
e C

ognizant of D
ata S

torage 

! S
torage and C

P
U

 changes can add up quickly in the B
ig D

ata w
orld 

! H
ave a plan for how

 long you w
ill retain data and backups 

! U
nderstand upfront w

hat M
ap R

educe Q
ueries w

ill be necessary 

8



C
ontact Info 

! E
m

ail: bdeaver@
geoengineers.com

 

8



Q
uestions &

 A
nsw

ers 


