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i%é‘a'ii’é GENERALLY

+ 8 Columns — Spectra, SEDs, Time Series
Flux Spectrum:B5IV Star 144 Faces or Slices = Images
120 3Dz Volumes = 3D Renderings, 2D Movies

r‘. L 4D: Time Scries of Volumes = 3D Movies
1.0U N ' | J'I"-H.;M,\,
thi

1407

o 80 3 “‘Lllk
. ’ l 'y =~ \ E H in — =
| e W KPEZENIBIES
0.6C - A, : / -
’1 \
L' {H Absarption lines time-freq plot (use clim() to scale)
0.40 +H1] 200
ﬁ‘ b 450
. 175
0,20 500
Wavelength (Angstroms) 150
0.0C T T - " yommmne S50
330 Z:0 1400 4900 S40C 3900 8400  BYOO 7400 7500 - 1125
c
% 600
source: Santos et al. 2002 € -
o
£ 650

ano

01 0.2 0.3 0.é 0.5 Q.6
observation time (secs) (full observation i1s 9 2274688 secs)

source: http://public.ska.ac.za/kat-7/kat-7-data-reduction/
pulsars-and-transients
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1e—-12 ON-OFF (Before Smoothed and Baselined)

5.0 1
2.5 1

le—12 Sample Mask

N wr,wWMl,%'M\H’MM&W WNﬁMﬂ’\‘wﬁn«'ﬂ’wm\L%.w

le—12 ON-OFF (Smoothed and Baselined)

0_
- test_data git:(master) x fasty “A“N\f“¢A““”““““M\JP”“”“ﬂ~”¢““NN“V”Vk”
._2_

Please choose your observation m( - I l . . . . ' .
. . ) 1419.501419.751420.001420.251420.501420.751421.001421.251421.50
[1 - Drifting 2 - Tracking]l

Please choose your instrument option
[1 - Spectrometer 2 - Crane]l
Load data from local or remote? [1/r]l
Please type folder name: 201/71105_UGCQ0613_HI_hql

('self.freq 1s', ['1419.5"', '1421.5'])

Please type the smoothing width of the boxcaraverage: [10]
Baseline the result? [y/n] default as yes

Reading data by time for [2] Sessions

Ioading sesston 1 : [IIIEEEREEEREELrrerrrerrrtte.. .
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RAMPS*
CORNISH*
HOPS
GRS
MALTS90

Dame CO
BGPS
CHIMPS

ATLASGAL
JCMT*
HIGAL*

MIPSGAL
WISE
GLIMPSE

UKIDSS-GPS*

iR EX
1cm

60 mm

12 mm

3 mm

3 mm

2.6 mm
1mm

1 mm

870 um
850 um
70-500 pm
24, 70 um
3.4,4.6,12,22.0 um
3.6, 4.5,5.8, 8.0 um
1.3,1.6,2.2 um

AR HER B

ESEIE 3D Cube RIR 2157
*
* *
* *

iR E *
BIEZ EREYE | *
iR
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John Turkey

2D

3D Data Abstraction

Statistics

KEZKIE [A. Goodman(2012)] BIFig. 3, Z<E EHMichelle BorkinCI{E.
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o
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| Open Data @ Link Data IPython Terminal

Data Collection

@ Open Session

lue

multidimensional data exploration

*-

[ save Session

Data
. W5 Catalog

@ w5 image
Subsets

> @ J-H>2

> . Forming Stars

@atasets and subsets)

Plot Layers - 2D Image

/

T [E

Glue

Selection Mode: . ‘ @ ° b

2D Image

NENER

A

11
S

ﬂ/—

g Rz

Preferences

<" Tab1 | ( Tabs provide canvases for additional

v . Forming Stars (W5 Catalog)
v . J-H>2 (W5 Catalog)
. W5 Catalog
Forming Stars (W5 Image)
J-H>2 (W5 Image)
v| F wsimage

attribute  PRIMARY E
limits Custom a Square Root a
439.158 “* 839

color/opacity _a (—m@: Sync

contrast/bias

( Layer editor for data viewer )

Reset

Plot Options - 2D Image

mode: Colormaps E
aspect: Square Pixels
reference W5 Image

x axis Right Ascension

min/max: -59.5443 “  1065.85

y axis Declination

min/max: 133.74 “*  884.004

Active data viewer
window options

’@BOO*}’GUJIIQQI

The image and points are linked, so

2D Scatter

BOO+o mj =9 ™

new selections here will propagate .
. 'S
1.5 4
61°00' |- -
C O_I 1.0 -
-% 60°30' | ] ®
= 05
Y 0
: Te)
o oot i | 0.0
59°30' |- i —0.5 1
46° 44° 42° -0.5 0.0 0.5 1.0 15 2.0 2.5
Right Ascension _4.5 & 58
CLICK and DRAG to define lasso, CLICK multiple times to define polygen, ENTER to finalize, ESCAPE to cancel % . .
EE— <1Python console to interact with data>
{\ @ .‘) \'i) + In [24]: data-data_collection[@]

Number
[
o
o
1

wun
o
1

o
l

The x-axis variable was created on-
the-fly from two separate table

4.5 - 24

10

In [25]:
Out[25]:

In [26]:
In [27]:

In [28]:

data.subsets[0].to_mask()
array([False, False, False, ...

, False, False, False], dtype=bool)
state = (data.id['Imag'] - data.id['Hmag']) >2
label = 'J-H>2'

subset_group = dc.new_subset_group(label, state)

In [29]:

Dragging datasets onto the main
canvas area creates new data

1

View Error Console |



“Publish/subscribe pattern” EEE

HuB
| Qt ‘ Glue Transformation
Link selection, [ GUI J : > Graph (GTG)
message sent to Hub o N 2 GTG Node = attribute
R - message A
/ ' subscriptions
) o Y¥v . ) "% .
CLIENT CLIENT CLIENT
2 o o A
. . . C
[Vlewerl L[VIewerl [Vlewerj GTG Edge = projection transformation
(Attribute A) (Attribute B) (Attribute C)

T ags and poseds wi bl w0

BLY

[
e § 8

.“_\
l 7s |

Borkin, Qian, et al. (In prep.)



glue

multidimensional data exploration

e OpenGL
« —HREG

o ZEUEE




—#HIRENKIE

L L
|_'\_—’J Choose
— VES ' . ’ “features
Segmentation

FIE X 4544
* —— Additional constrai
Starting point

G Self-gravitating

leaves

— NO




—#HIRENKIA

TREE

L1
— YES —» ‘_l_

Segmentation

TI7E X 2514

Y —— Additional constrains

Starting point

Human defined
—— NO —— seed point of
interest

EXHF =

|_|__I

Volume

rendering
=

—
Scatter

points

Choose

-

L
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. features .
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Floodfill & ;&%

function Floodfill(x, y, z, |threshold) *———

if note[x] [y][z] .value > threshold:

mark notel[x] [y] [z] as visited

if notel[x] [y][z] .value <= threshold:

return

Floodfill(x-1, vy, z,
Floodfill(x, y-1, z,
Floodfill(x, y+1, z,
Floodfill(x+1, vy, z,
Floodfill(x, y, z-1,
Floodfill(x, y, zt+1,

threshold)
threshold)
threshold)
threshold)
threshold)
threshold)

BAIRE
YR £V BR G
t=m/s
t =1+ 1042
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E| 5 E£1D/2D/3D

[G] e & Clua
08 Coleetian e Tab 1
data N PRIMARY
® 15<6 30 . - : -
améens B e w0 48 0 O 4+ a
@ | N
Y2000
000
[am] ) x % Lk Duta 2000
ALLUL
Plul Layers - 30 Viduime Fendering =
8 90«83 1500
8 9 1.1
3CcCe
000
Alliizse. PRMARY N
0 1 2 3 4
Limie* L K8 auz PRAMARY

Al 30 3155

e

Plot Optione  3C Volume Fendering

NaaE 1500 - FRIMARY

tE O O + 6 . @ J,

xuxls

minemay L5 = 1A

stroich: 1.0 2050

yaxie

MR AX: €.5 #1045
£))

streich; 1.0

Dechmation

Z s
»

minemay’

strolch:

hes

0.30

22 {i.
. -
Sorsooctive vew [ Coordirato axes i 32D RS 4 N
2920 S171) 0 Q' 30449
=asdt \'laa Riylt, A cnsiun

pea [-D.11061256 007005 DOI773533| vave 307918 VOORASIO 1060605 DECMEIonsd0 D480 VY AsCntion 52 DI 0CIETES
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AT ARAE o M ER (3T LE

Al ER 1%

A KSR

+ableau

l).lt.ll)c\’k‘? @ SpOtflre

Tableau DataDesk Spotfire

or
Igor Filtergraph

ds9

TOPCAT Mathematica

plotly

Plot.ly

ArcGIS

CARTA
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728
N
A

joem mo ER 5 Bk @

Tableau DataDesk Spotfire  Plot.ly Igor  Filtergraph IDL ds9 TOPCAT Mathematica ArcGIS  CARTA

soglue .0 @spotie .

Glue Glue
now) (planned)

v v v X ~ X X X v = v X
~ X X X X X X X ~ ~ X
v v v 4 v v v X v v v X
v ~ X v = v X v X X X
v (astro, v (tabular 5
med, GIS) X X X X X v v . v/ (astro, ...7) v (GIS) v
v v v X v v X v X
X X X X X X X X X X X
X v v (Desktop) v v X v v X X
X X X v v 4 ~ X v X X
X X X X v v v X
X v v X X X
X X X X X X X X X X X X
X v v & v & v X v = =
v X v X v v v
X Not found = Not found
v X v v X v X X X = v v
X X X X X X X v v X X X
X X X v X v X X v X X
v X v v X v X X X v v v
Jupyter  Jupyter R No Python
thon, d3,
python & C++ S+ Java C++ & Java.

javascript javascript



Data Loading

Data Gluing

Display Setting

Third-party
Tools
(standalone)

®©

>7 TOPCAT

v

Data Analysis

IPython
Terminal
(Embedded)

Third-party

Tools

Resources list from
Astronomy Databases

XMM/PN

IalAYa A\ VTANS AV ILE]] SYVIFIT™OoMIL _FLUAN
. . e - o
Z S > i
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- .

Finkbeiner
p— i 2,

Visual Exploration

1D/2D/3D 1D/2D/3D
Viewers Viewers

Linkel—dlview
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Data Loading

Data Gluing

Display Setting

Third-party
Tools
(standalone)

[==H
e

The AtIas,SearchinQ Widgef
" s |

i-

Data Analysis

IPython
Terminal
(Embedded)

Third-party
Tools
(Plugin)

R

Resources list from
Astronomy Databases

. g

XMM/PN s

Finkbeiner
L - -

Visual Exploration

1D/2D/3D
Viewers

1D/2D/3D
Viewers

TOPCAT

Any and all
paths to data

“Virtual

~

Observatory
tools of variable

Advanced )

Search &
InfoViz tools

P

-’ £ s21DL
-

Standalone Analysis Software | L1448

\ ' \
projects.ig.harvard.edu/seamlessastronomy
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it ESHR
Action:}/'

RUN
Sim started

Condition: Termination
criteria met

3 N
NEW \
Sim defined DONE
- y Sim finished
— 0000
%
o% ERROR
% Sim not restartable
(L
STALL Action: Kill the -
Encounter numerical| simulation process | . STOP Condition:
L difficulties ) L Sim crashed ) crash repeatedly

S




IR BRI

Next sim Check
Start/Stop as Daemon Collect each simulation status the queue
>>> simon start/stop from the queue Mark as ERROR .
v NO N . NO <«—> Sleep for 5 min
Sim running? — Sim finished? — Sim crashed? — Sim restartable? — Write Log T

1. Parse global R N2

configuration file YES YES NO lYES All sim finished
. YES

2. Construct the NO Re/start the sim ’

simulation tree Model evolving? TYES
Mark as NEW YES Mark as DONE Mark as STOP ) NO
. Mark as|STALL CPU available2 ————»

3. Load corresponding Tasks completed
module for handling Kill sim Postprocessing————» Stop SiMon
each simulation Mark as RUN l

Start In.teractl.ve Mode Dlsplay.a summary on the Display a menu.to Response to the actions Show the dashboard
>>> simon -1i terminal/dashboard let users take actions
PREPARATION MONITORING OUTPUT

HEEMER miZ S EE %I



IR BRI

Next sim Check
Start/Stop as Daemon Collect each simulation status the queue
>>> simon start/stop from the queue Mark as ERROR .
v NO N . NO <«—> Sleep for 5 min
Sim running? — Sim finished? — Sim crashed? — Sim restartable? — Write Log T

1. Parse global R N2

configuration file YES YES NO lYES All sim finished
. YES

2. Construct the NO Re/start the sim ’

simulation tree Model evolving? TYES
Mark as NEW YES Mark as DONE Mark as STOP ) NO
. Mark as|STALL CPU available2 ————»

3. Load corresponding Tasks completed
module for handling Kill sim Postprocessing————» Stop SiMon
each simulation Mark as RUN l

Start In.teractl.ve Mode Dlsplay.a summary on the Display a menu.to Response to the actions Show the dashboard
>>> simon -1i terminal/dashboard let users take actions
PREPARATION MONITORING OUTPUT

HEEMER miZ S EE %I



it

(31

{52

g

AT‘

AZ £ O
b B ==
NO crash —
1 crash
I Restar
I 1crash
crash
Restart #1 —|—>I
crash
Restart #1
AT I_
Restart #2
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Tree structure

—0
|

= status finish
= status crash
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= SiMon git:(master) x python simon.py

Running SiMon in the interactive mode. ..

/Users/maxwel l/PycharmProjects/SiMon/SiMon/examples/demo_simulations

[RUN] /Users/maxwell/PycharmProjects/SiMon/SiMon/examples/demo_simulations

1]------- demo_sim_t_end=30_a=1_e=10.5 [DONE]
T: 30 >>> 30 CILEETEEEPErEErr et
|------- demo_sim_t_end=30_a=1_e=16.5 [DONE]
T: 8 55> 30 [HIIITIT enanannnnnnnnnss Tree structure
13| === mmmee restartl [DONE] -
T: 30 >>> 3@ LILIETTEEErrrerrrernnd
3|------- demo_sim_t_end=30_a=1_e=3.5 [RUN]
i Geesse30. [Ehinlelslnlvees. &, ... ..., -
14| -==-=--mem- restartl [STOP]
T: 6>>> 30 [ ...eeeeenenan...
15| ---=-meme restartZz [STOP]
T: 8>>> 30 [IIIIII11..eeeeeeeann..
16| -=========- restart3 [RUN]
i === 230 RIS IR IR IRt . o
4|-=me=-- demo_sim_t_end=30_a=1_e=7.5 [DONE] -
T: 30 >>> 30 [CLELEITITIREEEERTETEETTT] ] [ —— = status finish
Sl -—————- demo_sim t_end=30_a=2_e=10.5 [NEW] —  =status crash
T: @>5> 30 [oieinnerinereneenocennnns
o|l------- demo_sim_t_end=30_a=2_e=16.5 [NEW]
T: @ 55> 30 [0ttt ennn. 1 1970-01-01 01:00:00

l----—-—- demo_sim_t_end=30_a=2_e=3.5 [NEW]



master) X python simon,py

Running SiMon in the interactive mode.. .

L BITIRTA

1. python simon.py (python2.7)

/Users/penny/Works/simon_project/nbodye/Ncode/run/run_1k

/Users/penny/Works/simon_project/nbody6/Ncode/run/run

1k_copy

/Users/penny/Works/simon_project/nbodyb/Ncode/run/run_Z2k

Q| ---"root’
DONE

1969-12-31

T=[0-0]
"run_1k"

DONE T=[0-80]
"run_1k_copy'

DONE T=[0-80]

CID=3 level=0
2016-10-22 23:27:31
CID=-1
2016-10-22 22:45:59
CID=-1
2016-09-26 17:20:12

DONE T=[0-80]

List Instance

Select Instance

New Run (N),

Restart (R),

Check status (C),
Execute (X),

Delete Instance (D),
Kill Instance (K),
Backup Restart File (B),
Post Processing (P),

Quit (Q):

Please choose an action to continue: I

1969-12-31 19:00:00

2016-10-22 23:28:08 \
level=1

2010-10-22 Z22.

level=1

2016-09-26

level=1

imulation

Task options
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One CPUE idle time ﬂ ' m idle time “ idle time “

' crash and manual restart ' Time

cpuznnm

crash and auto restart

Time saved by SiMon
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source: reallusion.com
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