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APPLICATION:
PALOMAR TRANSIENT FACTORY



« Data from cameras analyzing the sky are
processed at NERSC and LBNL through PTF
real-time image subtraction pipeline

 PTF data analysis pipeline consists of 38
checkpoints

* 1.6 TB logs processed from database of
timestamps recording how long execution of PTF
pipeline and each checkpoint takes

Apache Spark was used in the backend to
distribute computations to multiple nodes and
was executed in parallel

« Subsequent graphs show results on PTF data
analysis pipeline discovered from framework tool
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Top 5 Checkpoints

=
 Top checkpoints with the longest
execution times

 Data taken over a span of 64 days

Checkpoint Average Percentage of Total
PTF Pipeline Time Execution

Checkpoint 36 23.72%
Checkpoint 8 7.29%
Checkpoint 25 11.16%
Checkpoint 29 6.22%

Checkpoint 31 14.79%
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TOP 3 CHECKPOINTS WITH
LONGEST TIME EXECUTION:
36, 31 AND 25
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DATES ANALYZED:
3/26/2015
5/25/2015
6/13/2015
6/25/2015

These dates contained a vast variety of
outliers in previous box plots
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A\I Checkpomts 36, 31 and 25
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600

500 |

400 |
7]
o

[=

S
t§ 300 | B Checkpoint 30
- B Checkpoint 21
dEJ B Checkpoint 25
=

200

) H H H ﬂ

” i h T & & & &
PTF Field

SDM, CRD, LBNL



vl
©
[=
Q
v
L
i
£
v
E
=
LY
o
JJ
c
=
o
E
<

SDM, CRD, LBNL

A
Freeeer

Checkpoints 36, 31, and 25

Average Time on 5/25/2015

Checkpoints Average Time for 2015-05-25

|
2
1
= 1

Checkpoint 36 Checkpoint 31 Checkpoint 25
Checkpoints



v
°
[~
o
$
£
v
E
=
L
o
.
=
=
o
E
<T

SDM, CRD, LBNL

. A
Frerreer |

800

Checkpoints 36, 31, and 25
Time Execution on 5/25/2015

Significant Checkpoints Total Time for 2015-05-25

700 |

600 |

500 |

400

300

200 |

100

0k

-100

s M"W‘

ki
‘.“

L Y

.,.-

8 Y ase

e

0
"

Viten &

I o=
@
’.'Ao

eo°®
...'

i

04:10:00

05:33:20

06:56:40

08:20:00 09:43:20
Time of Day

11:06:40

12:30:00

13:53:20

B Checkpoint 23
B Checkpoint 31
B Checkpoint 26




A\I Checkpoints 36, 31, and 25
Freeeer ‘m

| PTF Fields Average Time on 5/25/2015

BERKELEY LaB

- Average PTF Field Name Time Execution for 2015-05-25

600 |

500 |

400 +

P Checkpoint 20
B Checkpoint 21
300 | . BN Checkpoint 25

Time in Seconds

200 |

100 |
L L

PTF Field

SDM, CRD, LBNL



Checkpoints 36, 31, and 25
r_::bl |;i‘ p

Checkpoints Average Time for 2015-06-13

Average Time on 6/13/2015

800
700 f
. :
v
: :
c
S 500 .
QO -
(7)) X
= I
£ 400
=
E 300 z
[— -
3 - 4
E it
200 | ¥
]
100 | ®
—
| L ——
0 —_— 1
Checkpoint 36 Checkpoint 31 Checkpoint 25

Checkpoints

SDM, CRD, LBNL



| Checkpoints 36, 31, and 25
o ¢ P

Significant Checkpoints Total Time for 2015-06-13

800
"
» "
B
B 600 . 3
£ . 2
§ o
£ e *
L)
g 400 B Check t25
= 4 B Chacipot 31
o = B Checkpoint 26
€ o 0 "
a 2t =
E 200 ¢ o, . .
< ‘ a . u o u
Iﬂlﬁnhﬂ”
| dosaal Bt |

02:46:40 04:10:00 05:33:20 06:56:40 08:20:00 09:43:20 11:06:40 12:30:00
Time of Day

SDM, CRD, LBNL



/A\I ) Checkpoints 36, 31, and 25
= | PTF Fields Average Time on 6/13/2015

Average PTF Field Name Time Execution for 2015-06-13

I Checkpoint 26
I Checkpoint 31
B Checkpoint 235

Time in Seconds

~ N N L ) ©
@2 = S 3 3 8
= S 8

PTF Field

SDM, CRD, LBNL



A\l ﬁ Checkpoints 36, 31, and 25
=1l Average Time on 6/25/2015

Checkpoints Average Time for 2015-06-25

800

700 °

600 | -
v
= .
c
: :
@ 500} o
W
= @
£ 400}
=
'
€ 300}
=
£ +
<I —

200 | :

|
o ] .
— I
0 —_ -
Checkpoint 36 Checkpoint 31 Checkpoint 25

Checkpoints

SDM, CRD, LBNL



800

' A
reerrer
ERKELEY LAB

Checkpoints 36, 31, and 25

Time Execution on 6/25/2015

Significant Checkpoints Total Time for 2015-06-25

700 |

600 |

500 |

400

300 |

200 |

Amount of Time in Seconds

100 |

-100

B Checkpoint 25
B Checkpoint 21

B Checkpoint 20

05:33:20

SDM, CRD, LBNL

06:56:40 08:20:00 09:43:20 11:06:40 12:30:00

Time of Day

25



A

A\I . Checkpoints 36, 31, and 25 PTF Fields
e _____Average Time on 6/25/2015

=0 Average PTF Field Name Time Execution for 2015-06-25

400

350

300 |

250 |

B Checkpoint 36

200 | i BN Checkpoint 31
B Checkpoint 25

Time in Seconds

150

100 |

4790 T

2042 :
2050
2145
2153
4721 —

2249
2256
2467

3 257>

o —

2 2575 —
2578
3712
3308
499
4576

SDM, CRD, LBNL



ANALYSIS WITH
COMMON PTF FIELD NAMES
BETWEEN CHECKPOINTS 36,

31, AND 25

DDDDDDDDDDDD



nd 25
ints 36, 31, a o
CI:‘(;?(:(IEIO'II ?644 Average Tim
PT

' A
Frrereeer ‘ﬂ

B

15-07-19
-19 to 20

r 2015-03

d Name 11644 Average fo

Fiel

int 36 PTF

Checkpoin

-4 e
-0+
HH
-1
TLH_UT;H?

L
!
!
!

s

!

!

!

!

!

900

o o o
o

2 !B g R

wyf
U0J3S Ul Wi J0 JUNO
Sp! I

800 |
700 |

ST0z/51/,
ST02/60/49
Stoz v0/1q
Stozy, ve/o0
SToz/g T/sg
ST0z/c /g9
S T0z/gg, 150
ST02/1e/gy
ST0z/0g/g,
s 102/52/g,
SToz/gyyg
SToz/zyyg

ST02/6z/pq

15-07-19
-19 to 20

2015-03

e 11644 Average for

Field Nam

int 25 PTF

Checkpoin

l_ |
|-

ST02/51/49

=

ST02/60/4

=

Stoz/, ¥0/0
ST02/pz/g9

ST02/g1/g,

1
L

MHQN\M ~\8

-

mgN\wo\g

mSm:m\mo

maom\om\mo

ST02/5¢/6,
SToz/g I/so

ST02/z1/g,

i M
==
L

L

ST02/6/py

L
L
L
!
L
!

100

Dates

L 5 m
~ 2 ~ =1

w
U0J3S Ul AW JO JUNOWY
sp I

-19
015-07-1
-03-19to 2

r 2015-0

d Name 11644 Average fo

Fiel

int 31 PTF

Checkpoin

SToz/s /20
ST02/504,

) ST02/b04
ST omxvm\wo
Stoz/g /%9
ST0z/c /g

_n ST02/g0/g9
ST02/1e/g,
ST 02/0¢ /g
ST02/5¢/g,
SToz/gy/g,

ST02/z1/g,

ST02/6z/4,

600

.
=]
&

500 |
40
30

wy
U0J3S Ul AW} JO JUNO
sp I

Dates

Dates



PTF F- 0 15 | |

A

B
BERKELEY La

reeeceer

5-07-19
-19 to 201
015-03-1

me 22045 Average for 2

Field Na

int 36 PTF

Checkpoin

L

L

!

!

!

L

L

!

800

o
(=]
R R
2 g
2

U0J3S Ul W] JO JUNOWY
sp I

ST02/s1/49
ST 02/60/49
ST02/p0/49
s 102152799
ST02/g1/5

ST02/c /g9

Dates

ST 02/80/99
ST02/te/gy
mSQoQS
mSm\QOo
SToz/e /50
SToz/zy/g,

s 102/52/4

15-07-19
-19 to 20

2015-03

e 22045 Average for

Field Nam

int 25 PTF

Checkpoin

s
L
!
!

R

R g

U035 Ul awi] JO JunowWy
sp I

-19
015-07
-03-19to 2

r 2015-0

d Name 22045 Average fo!

Fiel

int 31 PTF

Checkpoin

T-..,..__

L

.

L

L

L

L

.

L

.

L

.

L

0

40

350

g

On, . = R
K“ (=1
~ —

SPpU0J3S Ul 3wij 10 junowy

250 |

Stoz/s T/z0
STo2/s0/
$T02/b04,
ST02/bz/
ST02/g1/g,

ST02/c1/g,

Dates

ST02/80/,
ST0e/1e/g,
§T02/0g/g,
$T02/5z/6,
SToz/er/g,
ST02/z /g,

ST02/6z/4y

ST02/57/49
s HON\QQ\S
ST0z/pyy, 0
S SN\vm\wc
ST02/g1/,

S HON\M-w\g

Dates

$102/30/99
ST02/1e/g,
ST0z/0g/g,
ST02/5z/g,
SToz/gr/g,
ST02/z /g,

S HON\QN\VO



, a
P

A

B
BERKELEY La

reeeceer

1000

- {0
-] B
g I I .
l— R
- - - -
I--- .
—Il 4
- =l
.
- - - {1} .
_, 5 0 I
F -0 4
|- - {0
oy
I- - N
I~ - H
I
|||Au
(o I
| - -+
||||‘ R
T.—“ﬂu N
|I— R
. - - - { ]
x (=]
_ = -
m 8 =

0135 Ul 3wi] JO JunoWwy
spu I

SToz/s 774
ST02/60/4,
SToz/, v0/4¢
s 102/tz/9,
ST0z/gy/g
SToz/c T/
s 102/g0/g
s T02/1e/g,
SToz/og/g,
ST02/5¢/gy
SToz/g /so
SToz/z /so
ST02/90/gy
ST02/6z/pg
ST02/b1/pg
s 102/1/¢0
ST0z/9z/¢,

SToz/, 12/50

-19
2015-07
-03-19 to

r2015-0

d Name 22568 Average fo

Fiel

int 25 PTF

Checkpoin

L
L
I
L

100

90|

80}

>AU
R R
R 8 8 ¢

2

SpU0I3S Ul 3w} Jo junowy

10

-19
2015-07
-03-19 to

r 2015-0

e 22568 Average fo

Field Nam

int 31 PTF

Checkpoin

L
L
a——
L
L

SToz/s [774]
S Howxmo\uo
ST02/b0/49
S SN\vN\wo
Stoz/g T/%9
ST02/c /g9
ST02/90/g9
ST02/1g/g,

s 102/0g/¢

ST0z/zy/gy
ST02/90/¢,
ST02/6z/py
ST02/b1/pg
mam:m\mo
ST02/9¢/¢,

ST02/1/g,

SToz/s /20
S 102760749
ST02/b04,,
ST02/tz/g9
ST02/g1/,
SToz/c /%0
s 102/g0/59

SToz/z /50
S Hom\wc\mo
ST02/6/4¢)
ST02/b1/py
ST02/1e/g

Stoz/ ~N\M°

400

350

g

250
0

15

100 |
50

0335 Ul Wi J0 JunNoWYy
spu I



Time in Seconds

Checkpoints 36, 31, and 25
PTF Fields Average Time

F(reeeer |m

BERKELEY LaB

- PTF Field Name Checkpoint 36 Average from 3/19/2015-7/19/2015
120 102 125
400
350 i
168
300
w -
8 158
g 250 S
& s
é 200 E
(= o
150
100
50
NN NN E NN EREEEENE
AR NRRRAZISIRARANANRANAFNLEERAR
PTF Field Name
200 PTF Field Name Checkpoint 31 Average from 3/19/2015-7/19/2015
j ' ' ' ' T ' ' ' ' ' ' T T T ' ' ' T €0 90 PTF Field Name Checkpoint 25 Average from 3/19/2015-7/19/2015
: 50
150 1
4
190 50 157
110 263 189 ] 40 141 185 100
160 125 139 70 48 140 1323 3
(=) < 4
100 s 3 2 160 % 139 190
= 30
.
§ ¢
=
20
50
10
~N ~N ~ wn o ~ =] ~N hod o] n o wn ~ = m = ~ (=3 h 4
© ~ A o . ~ =d O h-d w = w vy ~ ~ w o m o ~N m o ~ © :d‘ ~ A n © o ~ © (=] ~ j=J m ~
§ IRAANRRIREARGEIIRIRIXIFRAKR 534 8 8FFFAZAESEESR § g 2 3

PTF Field Name PTF Field Name

Operation Count



A\l Checkpoints 36, 31, and 25
| Shared PTF Fields Average Time_

=0 PTF Field Name Average for 2015-03-19 to 2015-07-19

125
400

350+ 140 139

168

&
o
(=

250 |

E Checkpoint 20
B Checkpoint 31
B Checkpoint 25

200 |

Time in Seconds
Operation Count

&
o

100 |

m ~
= S
~

2049
2050
371
2467
2572'
2568

PTF Field Name

SDM, CRD, LBNL



' A
Frrereeer ‘m

BERKELEY LaB

Checkpoints 36, 31, and 25

PTF Fields Top Average Time

600

125

500

400

300

Time in Seconds

200

100

0
2049

SDM, CRD, LBNL

120

Lz 185 141

50 50

2152 4082 2042 2256 2889 3711 2050 2153
PTF Field Name

PTF Field Name Top Averages Sum of Checkpoints 36, 31, 25 from 3/19/2015-7/19/2015

110

2994

Operation Count

33



TOP 3 PTF FIELDS WITH TOP
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