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€ $1.000-514,999

€ $15,000-324.999
€ $25,000-334.999
€D $35,000-349.999
€ $50,000-374.999
€ $75,000-399.999
€ $100,000-5124,999
€ §125,000-3149,999
€ $150,000-8174,999
€ §175,000-8199,999
€ $200,000-3249,999
€3 $250,000 And Up
€ Unknown
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TriMet Example

= One month, 662 buses, 5-second interval

j | = 30,000 bus log files, 250 million records
-« = 20+GB in PostgreSQL
. % | = 4GB in DB4loT

20-80 millisecond seek times

Visualize on Maps 5x per second
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Vehicle Movement

60 MPH = 1 mile/minute = 27 meters/second

| = For <1 meter movement resolution, you need 50 measurements/second

+| = Now TriMet’s one-month bus movement database is 60 Billion Records

= 1 Month of TriMet Bus Data = 1TB.in DB4loT

/.| = Thatis for only 662 Buses A
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Moonshadow’s DB4loT
Oracle

SQL Server

MySQL

PostgreSQL

Hbase 0.94

Cassandra

MongoDB

Druid

Moonshadow’s DB4loT
MySQL
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Sensors Computer

" Most of the data is
stored on a computer
located in the bus and
uploaded once per day

® Some data is transmitted
from the buses in real
time via a radio or cellular

connection

" Time, Location, Delay

" Acceleration, Speed

" Breaking, Lane Changes
|

|

Passenger Counts
Engine Diagnostics

ALY R
.

f oo




ALY
K | ;

BERTTOON
2 Y \_?\‘.

—

s
' l BN L

;J N

©)

Mo ey

| > !

|- -y w . "_.ndca -

03/1%5%/‘2(%5773T |

i

S5

APRSES S S

(AR,

; “
Ve

ol 4l ..l.;‘

3

B Counts

)

{

04/1

105 il 03:21:08

Total:
ViewPort:

A I, e

- . e d
> [
-
» I A - ] vi-..-' -
SRRRRTT | AR A -
: R T SRS
, \ -
m 5o |
-l .
- 1 - - - e
»
Yo ¢ :
»
.‘ ]
o s SO ~ram T
-~ o c
TriMet Speed | | I
- !

Size: 24 ¢

tMap contributors, ¢



- N ] g
L
i-_,’ . . . N
““‘“ - “'J
o N ey
- - - -
- - e prTETS

..ss.\x'.uw\,t- EESY LIRS, R ty ,

PO

v |
l
)

"2017 Ui K | S N .‘-l A : Counts

@lo3/ 1‘5/2021%7}’;%;6 5] ' 058=H04716/

) L t . 3 : R M %] " - Total: 59 896 232

\ 2 ’ = : 3 T . ViewPort: 431073

=T
] A3t = {
.~ 3 gt e - 5

|E?‘¢.‘m—r—,,.,. -
1, >

REAR BN PN
: MUe g

il '|.l.;4

b
»

" | ' & | Buses stop quickly and
7 i ' Sl g NS ! o P S N accelerate slowly. As a
o k\, I e : T e e LR o R result service stops show
. 23 s . i ‘ j « H i

' a “red tail

Buses are slow when § B s s e e o : B T A I
moving into the left lane ssg s s U K 5 ' “ e : & "
before the bridge

Y

. - > - e oy -~ fo
- " u r N .
. = A 3 ) A ‘
i / £ § > . - . 3 3
. . . i 3 . . . J e R g - '] v 3
e . A . . o . v, b - . "
" - b+ L= . i . " e \ ) .
il e ALE 2 : s . £ L = - . '
RS e ATy 2% . < P AR A - -~ = . . > 7
’ K 3 2y o C TEMmoTw 1 2 = T o ~ h A 4 i
- ¥ N e, .". - -
’ - o > 2 R . b G . -
b y i i i NG oA P % g S s
N - i ; S e » )
AR N 1 o SIE e it P o A R A AR A . g -
3%/ v Al Y A : ’ A
G ‘ ot H e ¢ p . > opis
2 . - . o'y \ ", o
. v re W - g N T .
5 o p!
1 -
X
J

Buses are slowed down 2= f
when turning onto SE Grant e S Z
to get into the right lane
‘ .‘

; "':",’ b oy ~ ‘: - , .‘ : .
Data SGUTce rivet | ==

- 3

s
. ! ..' - » “ .

N
S



ll ) g - ﬂ. Tota

4

y NOWE § o . o [ —
- OZ~1}B17 03:211k N } 5

ViewPort: 254 698

’ l é:.-~- Legend
k- l -?N Speed

o.r,

¥ Sync Maps Live Mode © 04092017 03:21.05 - 04/16/2017 03:21.05




29 LR

S

PM Peak |
N ! i : Leaflet | © Moonshadow, Esri, HERE, DeLorme, MapmyIndia,

3 g . ,l,.l B o y - - 3 - ! ‘
Leaflet | © Moonshadow, Esri, HERE, DeLorme, MapmyIndia, % ! o ' Leaflet | © Moonshadow, Esri, HERE, DeLorme, MapmyIndia,

o T ~
gt 4 .

l

|
}




.
~

ntire driVIetAreafforjune3vionth

@08/16/2017 16:51:05 - 04/16/2017 08:21:05

F

&

e =

-

30

....-...c..’

FE N

TSERR A= T =" .~
) .Y - V)

.




Time range 03/28/2017 043450 - 0411620 01:36:26 interpolated delay by speed

Columns

L

’ , '
' EFEET IR T )
- » .--—.;; »
iA - r: ‘.?—_. . - -
y o T . ~ /v - T
el and . . : s X
- Nl e TriMet Speed :

and
"'l_,__‘_' >
. W

-

Size: 24

¥ Sync Maps Live Mode

Leafiet | © Moonshadow, Esri, HERE Delorme, Mapmyindia, © OpenStrestidap contributors, and the GIS user communtty | Maps




omparing Spee

Time range: 03/26/2017 05:54:12 - 04/16/2017 03:21:.05

e : “-—.
- Columns:

« interpolated_delay_by_speed . speed p—

04/1672017 03:21:°"

interpolated_delay_by_speed

.....................................

-----------------------------------------------------------------------------

-------------

04/16/17

.‘:-'. % ‘—‘-ﬁ'—:__" \‘_ o



ONNeE

®08/02/2016 1253:15 - 09/01/2016 23:2315 Counts

Total:
ViewPort: 1

740

Rl B AL LRRRA

o

»
‘-

-



ViewPort: 1

-

Yo'

o

T VA
S

.

& _.w.;m £ 0% 5

-

——

¥
LN Y / 4 . 2=
i Ho o
.o : : e
2 i e
. 'y i H
{8 T
i v
4 = :
e / = PR
: : w
- ; x
5 —Fc v
J |
s 4
_\ E =t
e i
. L e .t
s ' . i
A :

09/01/2016" 23123

115 =

53

® 0870272016 12

L

gth

cellular_stren




e ¥
.
]

s o

e

gl -

sComparing Conne

+ M .nShOd6W i 1 B e ™ | j; ) o = ™ ° o ; Counts
— DB4IOT e 3 RQWW”“ 18:11:38 - 09/02/2016 ?.41.”_ ot 12515

‘ | HE . % - i * 1331 094
g . oy WA SRR S | . ViewPort: 1,331,094

Time range03/04/2016 00:45:26 - 09/04/2016 00:00:01
Columns
« cellular_strength

09/02/2016 23:41:38

ath

cellular_stren

sennnnnnhonnnnnhonnnnns

08/ 7116 08/14/16 08/21/16

TTTAE T T IR T TR O

1 Legend:
cellular_strength

-

Time Interval (Seconds):| 30 w n

TriMet Connectivity

Size:4.25 GB

Live Mode © 08/03/2016 13

Leaflet | © Moonshadow, Esri, HERE, DeLorme, Mapmyindia, © OpenStreetMap contributors, and the GIS user community | Nominatim




- 5 o »

-

Cellular Connectivity;Bad ATEa

- L

Total: 3,426
ViewPort: 3,426

. 'ﬂABng"EdOW ©08/63/2016 20:08:19 - 09/68/2016 06:38:19

Time range08/01/2016 00:00:00 - 09/04/2016 00:00:01

Q

Columns

. x cellular_strength

09/03/2016 06:38:19

ath

cellular_stren

bt s A R R N

PP RLIppa pra——

Y
s

T 1
08/ 7116 08/14/16 08721116 08123/16 09/ 4/16

Legend:
cellular_strength

Time Interval (Seconds) 30 v n | 2

TriMet Connectivity
- Size:4.25 GB
¢ Sync Maps Live Mode ©® 08/03/2016 20:08:19 - 09/03/2016 06:38:19

'Y ]

Leaflet | Esri, HERE, DeLorme, Mapmylindia, © OpenStreetMap contributors, and the GIS user community | Nominatim, € Mconshadow




i A - .
s : ’ “ R : » g ‘ . -
- '.' - e -

{[far Connectivity X¥80+33 %84t SCHIVILY,

MBnshadow ©08/08/2016 20:08:19 - 09/03/2016 06:38:19
DB4IOT Total: 1,169

ViewPort: 1,169
Time range03/01/2016 00:00:00 - 09/04/2016 00:00:01
Columns

. = cellular_strength

09/03/2016 06:38:19

-
-82.0

ath

ellulal_stren
‘

1 I I

T 1
08/ 7116 08/14/16 08721116 08123/16 09/ 4/16

Legend:
cellular_strength

FEgO

Time Interval (Seconds):| 30 n | 2 : ivi
T . TriMet Connectivity
| 8 4 . Size:4.25 GB
«| Sync Maps Live Mode © 08/03/2016 20:038:19 - 09/03/2016 06:38:19

Leaflet | Esri, HERE, DeLorme, Mapmylindia, © OpenStreetMap contributors, and the GIS user community | Nominatim, € Mconshadow




radio_strength

08/29/2016 08:34:43 e :04:43 - 08/29/2016 08:34:43 .

Total: 192,39
ViewPort: -

eqgend

radio_strength
-51

TriMet C




»n

g -
'-c’.

N

Time range04/0
Columns

headway

headway

—*\‘\“--"—-"“~ p—

®04/03/2017

04/ 4/17 00:00:00

]

5:

04704/2017 15:59:03 Cw?ir'
Viewport; 1,6

4/17 06:00-00 4/ 4/17 09-:00:00

P

f
. 1 | {
st L] e
" e (T e Gl I 3 L. - ; \y
sl
P S

TriMet Speed

Size:4073G

Leaflet | ® Moonshadow, Esri, HERE, DeLorme, Mapmyindia, & OpenStreetMap contributors, and the GIS user community | Nominatim

Wi
o

LR

e

L D

Yo

T




route_number speed:time_weighted_count speed:time_weighted_mean speed:time_weighted _sdev
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