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M
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itting m
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U
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statem

ent
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O
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any input/output files

-
Subm

it file options for handing different job structures
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M
ei M
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N
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to m
odel particles in a 

detector.

Im
age credit: The C
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W
hy m

ultiple jobs? 

7

M
ei M

onte C
arlo

N
eeds to run m

any 
random

 sim
ulations to 

m
odel particles in a 

detector

Im
age credit: The C

arpentries Instructor Training

Tam
ara Trials

Testing different 
design param

eters for 
designing clinical 

trials.

B
en B

ioinform
atics

Applying a quality 
control / processing 
pipeline to 20 R

N
A 

sam
ples. 

W
hen running m

any jobs
w

e w
ant to avoid: 

•
starting each job m

anually
•

creating separate subm
it files for each job
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any jobs, one subm
it file

H
TC

ondorhas several built-in w
ays to subm

it 
m

any independent jobs from
 one subm

it file

8

to the rescue
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e
x
e
c
u
t
a
b
l
e
 
=
 analyze.sh

a
r
g
u
m
e
n
t
s
 
 
=
 file.in

file.out
t
r
a
n
s
f
e
r
_
i
n
p
u
t
_
f
i
l
e
s
=
 
f
i
l
e
.
i
n

l
o
g
 
 
 
 
=
 
j
o
b
.
l
o
g

o
u
t
p
u
t
 
=
 
j
o
b
.
s
t
d
o
u
t

e
r
r
o
r
 
 
=
 
j
o
b
.
s
t
d
e
r
r

q
u
e
u
e

Let’s review
: one job

9

This is the com
m

and w
e 

w
ant H

TC
ondorto run. 
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e
x
e
c
u
t
a
b
l
e
 
=
 analyze.sh

a
r
g
u
m
e
n
t
s
 
 
=
 
f
i
l
e
.
i
n
f
i
l
e
.
o
u
t

t
r
a
n
s
f
e
r
_
i
n
p
u
t
_
f
i
l
e
s
=
 file.in

l
o
g
 
 
 
 
=
 
j
o
b
.
l
o
g

o
u
t
p
u
t
 
=
 
j
o
b
.
s
t
d
o
u
t

e
r
r
o
r
 
 
=
 
j
o
b
.
s
t
d
e
r
r

q
u
e
u
e

Let’s review
: one job

10

These are the files w
e 

need for the job to run. 
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e
x
e
c
u
t
a
b
l
e
 
=
 
a
n
a
l
y
z
e
.
s
h

a
r
g
u
m
e
n
t
s
 
 
=
 
f
i
l
e
.
i
n
f
i
l
e
.
o
u
t

t
r
a
n
s
f
e
r
_
i
n
p
u
t
_
f
i
l
e
s
=
 
f
i
l
e
.
i
n

l
o
g
 
 
 
 
=
 job.log

o
u
t
p
u
t
 
=
 job.stdout

e
r
r
o
r
 
 
=
 job.stderr

q
u
e
u
e

Let’s review
: one job

11

These files track 
inform

ation about the job. 
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e
x
e
c
u
t
a
b
l
e
 
=
 
a
n
a
l
y
z
e
.
s
h

a
r
g
u
m
e
n
t
s
 
 
=
 
f
i
l
e
.
i
n
f
i
l
e
.
o
u
t

t
r
a
n
s
f
e
r
_
i
n
p
u
t
_
f
i
l
e
s
=
 
f
i
l
e
.
i
n

l
o
g
 
 
 
 
=
 
j
o
b
.
l
o
g

o
u
t
p
u
t
 
=
 
j
o
b
.
s
t
d
o
u
t

e
r
r
o
r
 
 
=
 
j
o
b
.
s
t
d
e
r
r

queue

Let’s review
: one job

12

The queue term
 tells H

TC
ondor

how
 m

any jobs to run.
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S
ubm

itting M
ultiple Jobs

13

W
hen subm

itting m
ultiple jobs using one subm

it file, it is 
helpful to start by thinking about: 

1.
W

hat is constantacross all jobs?
2.

W
hat is changing

from
 job to job? 
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S
ubm

itting M
ultiple Jobs

14

W
hen subm

itting m
ultiple jobs using one subm

it file, it is 
helpful to start by thinking about: 

1.
W

hat is constantacross all jobs?
2.

W
hat is changing

from
 job to job? 

W
hen editing the subm

it file, 
it is helpful to start by editing the queue statem

ent. 
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ariable and queue
options

Syntax
List of Values

Variable N
am

e

queue N
Integers: 0 through N

-1
$(P

rocId)

queue Varm
atching

pattern*
List of values that m

atch 
the w

ildcard pattern.
$(Var) 

If no variable nam
e is 

provided, default is 
$(Item

)

queue Varin
(item

1
item

2
…

)
List of values w

ithin 
parentheses. 

queue Varfrom
list

List of values from
 list, 

w
here each value is on its 

ow
n line. 

15
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options

Syntax
List of Values

Variable N
am

e

queue N
Integers: 0 through N

-1
$(P

rocId)

queue Varm
atching

pattern*
List of values that m

atch 
the w

ildcard pattern.
$(Var) 

If no variable nam
e is 

provided, default is 
$(Item

)

queue Varin
(item

1
item

2
…

)
List of values w

ithin 
parentheses. 

queue Varfrom
list

List of values from
 list, 

w
here each value is on its 

ow
n line. 

16
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E
xam

ple 1:
M

any jobs w
ith nam

ed
files

Queue variable
from list

(e.g.N
am

es like W
isconsin.txt, B

iologicalC
ontrol.fastq.gz)
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Exam
ple 1: M

any jobs w
ith nam

ed files

S
cenario: U

se an executable to analyze W
isconsin population data

18

e
x
e
c
u
t
a
b
l
e
 
=
 
c
o
m
p
a
r
e
_
s
t
a
t
e
s

a
r
g
u
m
e
n
t
s
 
 
=
 
s
t
a
t
e
.
w
i
.
d
a
t
o
u
t
.
s
t
a
t
e
.
w
i
.
d
a
t

t
r
a
n
s
f
e
r
_
i
n
p
u
t
_
f
i
l
e
s
=
 
s
t
a
t
e
.
w
i
.
d
a
t

q
u
e
u
e $
 
.
/
c
o
m
p
a
r
e
_
s
t
a
t
e
s
s
t
a
t
e
.
w
i
.
d
a
t

o
u
t
.
s
t
a
t
e
.
w
i
.
d
a
t
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Exam
ple 1: M

any jobs w
ith nam

ed files

19

e
x
e
c
u
t
a
b
l
e
 
=
 
c
o
m
p
a
r
e
_
s
t
a
t
e
s

a
r
g
u
m
e
n
t
s
 
 
=
 
s
t
a
t
e
.
w
i
.
d
a
t
o
u
t
.
s
t
a
t
e
.
w
i
.
d
a
t

t
r
a
n
s
f
e
r
_
i
n
p
u
t
_
f
i
l
e
s
=
 
s
t
a
t
e
.
w
i
.
d
a
t

q
u
e
u
e $
 
.
/
c
o
m
p
a
r
e
_
s
t
a
t
e
s
s
t
a
t
e
.
w
i
.
d
a
t

o
u
t
.
s
t
a
t
e
.
w
i
.
d
a
t

S
cenario: U

se an executable to analyze W
isconsin population data

Suppose w
e have data for all 50 states: s

t
a
t
e
.
w
i
.
d
a
t, 

s
t
a
t
e
.
m
n
.
d
a
t, s

t
a
t
e
.
i
l
.
d
a
t, …

Let’s use H
TC

ondorto autom
atically queue a job to 

analyze each state’s data file!
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Provide a list of values w
ith q

u
e
u
e
 
…
 
f
r
o
m

O
ne option is to create another file w

ith the list of input files 
and use the queue variable

from list syntax. 

20

e
x
e
c
u
t
a
b
l
e
 
=
 
c
o
m
p
a
r
e
_
s
t
a
t
e
s

a
r
g
u
m
e
n
t
s
 
 
=
 
s
t
a
t
e
.
w
i
.
d
a
t
o
u
t
.
s
t
a
t
e
.
w
i
.
d
a
t

t
r
a
n
s
f
e
r
_
i
n
p
u
t
_
f
i
l
e
s
=
 
s
t
a
t
e
.
w
i
.
d
a
t

queue state from
state_list.txt

s
t
a
t
e
.
w
i
.
d
a
t

s
t
a
t
e
.
m
n
.
d
a
t

s
t
a
t
e
.
i
l
.
d
a
t

s
t
a
t
e
.
i
a
.
d
a
t

s
t
a
t
e
.
m
i
.
d
a
t

File nam
e: state_list.txt
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hich job com
ponents vary? 

•
N

ow
, w

hat parts of our subm
it file vary depending on the 

input? 
•

W
e w

ant to vary the job’s argum
ents

and one input file.  

21

e
x
e
c
u
t
a
b
l
e
 
=
 
c
o
m
p
a
r
e
_
s
t
a
t
e
s

a
r
g
u
m
e
n
t
s
 
 
=
 state.wi.dat

out.state.wi.dat

t
r
a
n
s
f
e
r
_
i
n
p
u
t
_
f
i
l
e
s
=
 state.wi.dat

q
u
e
u
e
 
s
t
a
t
e
 
f
r
o
m
 
s
t
a
t
e
_
l
i
s
t
.
t
x
t
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U
se a custom

 variable

R
eplace all our varying com

ponents in 
the subm

it file w
ith a variable.

22

e
x
e
c
u
t
a
b
l
e
 
=
 
c
o
m
p
a
r
e
_
s
t
a
t
e
s

a
r
g
u
m
e
n
t
s
 
 
=
 $(state) out.$(state)

t
r
a
n
s
f
e
r
_
i
n
p
u
t
_
f
i
l
e
s
=
 $(state)

q
u
e
u
e
 state

f
r
o
m
 
s
t
a
t
e
_
l
i
s
t
.
t
x
t

s
t
a
t
e
.
w
i
.
d
a
t

s
t
a
t
e
.
m
n
.
d
a
t

s
t
a
t
e
.
i
l
.
d
a
t

s
t
a
t
e
.
i
a
.
d
a
t

s
t
a
t
e
.
m
i
.
d
a
t
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U
se m

ultiple variables w
ith q

u
e
u
e
 
…
 
f
r
o
m

•
The queue from

 syntax can also support m
ultiple values per 

job. 
•

Suppose our com
m

and w
as like this: 

23

e
x
e
c
u
t
a
b
l
e
 
=
 
c
o
m
p
a
r
e
_
s
t
a
t
e
s

a
r
g
u
m
e
n
t
s
 
 
=
 
-
i
$(state)

-
y
 $(year)

t
r
a
n
s
f
e
r
_
i
n
p
u
t
_
f
i
l
e
s
=
 $(state)

,
 
c
o
u
n
t
r
y
.
u
s
.
d
a
t

q
u
e
u
e
 state,year

f
r
o
m
 
s
t
a
t
e
_
l
i
s
t
.
t
x
t

s
t
a
t
e
.
w
i
.
d
a
t
,
2
0
1
0

s
t
a
t
e
.
w
i
.
d
a
t
,
2
0
1
5
 

s
t
a
t
e
.
m
n
.
d
a
t
,
2
0
1
0

s
t
a
t
e
.
m
n
.
d
a
t
,
2
0
1
5

$
 
.
/
c
o
m
p
a
r
e
_
s
t
a
t
e
s
-
i
[
i
n
p
u
t
 
f
i
l
e
]
 
-
y
 
[
y
e
a
r
]

File nam
e: state_list.txt
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E
xam

ple 2:

Queue
N

w
ith num

bered
files

(e.g.N
am

es like file.1.txt, sam
ple1.csv)

Q
ueue		N



O
SG

 U
ser School 2022

List of num
erical input values

Suppose w
e have m

any input files
and w

e w
ant to run one job 

per input file. 

25

f
i
l
e
.0
.
i
n

f
i
l
e
.1
.
i
n

f
i
l
e
.2
.
i
n

f
i
l
e
.3
.
i
n

f
i
l
e
.4
.
i
n
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List of num
erical input values

Suppose w
e have m

any input files
and w

e w
ant to run one job 

per input file. 
W

e can capture this set of inputs using a list of integers.

26

f
i
l
e
.0
.
i
n

f
i
l
e
.1
.
i
n

f
i
l
e
.2
.
i
n

f
i
l
e
.3
.
i
n

f
i
l
e
.4
.
i
n



O
SG

 U
ser School 2022

e
x
e
c
u
t
a
b
l
e
 
=
 
a
n
a
l
y
z
e
.
s
h

a
r
g
u
m
e
n
t
s
 
 
=
 
f
i
l
e
.
i
n
f
i
l
e
.
o
u
t

t
r
a
n
s
f
e
r
_
i
n
p
u
t
_
f
i
l
e
s
=
 
f
i
l
e
.
i
n

l
o
g
 
 
 
 
=
 
j
o
b
.
l
o
g

o
u
t
p
u
t
 
=
 
j
o
b
.
s
t
d
o
u
t

e
r
r
o
r
 
 
=
 
j
o
b
.
s
t
d
e
r
r

queue 5 Provide a list of integer values w
ith queue N

27

This queue statem
ent w

ill 
generate a list of integers, 0 -4
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e
x
e
c
u
t
a
b
l
e
 
=
 
a
n
a
l
y
z
e
.
s
h

a
r
g
u
m
e
n
t
s
 
 
=
 
f
i
l
e
.
i
n
f
i
l
e
.
o
u
t

t
r
a
n
s
f
e
r
_
i
n
p
u
t
_
f
i
l
e
s
=
 
f
i
l
e
.
i
n

l
o
g
 
 
 
 
=
 
j
o
b
.
l
o
g

o
u
t
p
u
t
 
=
 
j
o
b
.
s
t
d
o
u
t

e
r
r
o
r
 
 
=
 
j
o
b
.
s
t
d
e
r
r

queue 5 Provide a list of integer values w
ith queue N

28

This queue statem
ent w

ill 
generate a list of integers, 0 -4

If w
e only

change our queue 
statem

ent to queue N
, 

H
TC

ondorw
ill queue N

 
identicaljobs. 
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e
x
e
c
u
t
a
b
l
e
 
=
 
a
n
a
l
y
z
e
.
s
h

a
r
g
u
m
e
n
t
s
 
 
=
 file.in

file.out
t
r
a
n
s
f
e
r
_
i
n
p
u
t
_
f
i
l
e
s
=
 file.in

l
o
g
 
 
 
 
=
 job.log

o
u
t
p
u
t
 
=
 job.stdout

e
r
r
o
r
 
 
=
 job.stderr

q
u
e
u
e
 
5 W

hich job com
ponents vary? 

29

The argum
ents for our 

com
m

and and the input 
files w

ould be different for 
each job.

W
e m

ight also w
ant to 

differentiate these job files. 
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H
TC

ondor
A

utom
atic V

ariables

30

E
ach job’s 

C
l
u
s
t
e
r
I
d

and 
P
r
o
c
I
d

can be 
accessed inside the 
subm

it file using:
$(C

l
u
s
t
e
r
I
d
)

$(P
r
o
c
I
d
)

q
u
e
u
e
 N

128

128

128

012

C
l
u
s
t
e
r
I
d

P
r
o
c
I
d

...

128
N
-1

...

* M
ay also see $

(
C
l
u
s
t
e
r
), $

(
P
r
o
c
e
s
s
)in docum

entation
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U
se $(ProcID)

as the variable

31

e
x
e
c
u
t
a
b
l
e
 
=
 
a
n
a
l
y
z
e
.
s
h

a
r
g
u
m
e
n
t
s
 
 
=
 
f
i
l
e
.$(ProcID)

.
i
n
 
f
i
l
e
.$(ProcID)

.
o
u
t

t
r
a
n
s
f
e
r
_
i
n
p
u
t
_
f
i
l
e
s
=
 
f
i
l
e$(ProcID)

.
i
n

l
o
g
 
 
 
 
=
 
j
o
b
.$(ProcID)

.
l
o
g

o
u
t
p
u
t
 
=
 
j
o
b
.$(ProcID)

.
s
t
d
o
u
t

e
r
r
o
r
 
 
=
 
j
o
b
.$(ProcID)

.
s
t
d
e
r
r

q
u
e
u
e
 
5

The default variable 
representing the changing 
num

bers in our list is 
$(ProcID)
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S
ubm

itting Jobs

32

$
 condor_submit

job.submit
S
u
b
m
i
t
t
i
n
g
 
j
o
b
(
s
)
.

5
j
o
b
(
s
)
 
s
u
b
m
i
t
t
e
d
 
t
o
 
c
l
u
s
t
e
r
 
1
2
8
.

$
 condor_q
-
-
S
c
h
e
d
d
:
 
s
u
b
m
i
t
-
1
.
c
h
t
c
.
w
i
s
c
.
e
d
u
 
:
 
<
1
2
8
.
1
0
4
.
1
0
1
.
9
2
:
9
6
1
8
?
.
.
.
 
@
 
0
5
/
0
9
/
1
9
 
1
0
:
3
5
:
5
4

O
W
N
E
R
 
 
B
A
T
C
H
_
N
A
M
E
 
 
 
S
U
B
M
I
T
T
E
D
 
 
 
 
D
O
N
E
 
 
 
 
R
U
N
 
 
 
 
I
D
L
E
 
 
T
O
T
A
L
 
J
O
B
_
I
D
S

a
l
i
c
e
 
 
I
D
:
 
1
2
8

5
/
9
 
 
1
1
:
0
3
 
 
 
 
 
 
_
 
 
 
 
 
 
_
 
 
 
 
 
 
5
 
 
 
 
 
 
5

1
2
8
.
0
-
4

5
 
j
o
b
s
;
 
0
 
c
o
m
p
l
e
t
e
d
,
 
0
 
r
e
m
o
v
e
d
,
 
5
 
i
d
l
e
,
 
0
 
r
u
n
n
i
n
g
,
 
0
 
h
e
l
d
,
 
0
 
s
u
s
p
e
n
d
e
d

Jobs in the queue w
ill be grouped in batches 

(default: cluster num
ber)

To see individual jobs, use: 
condor_q

-nobatch



O
SG

 U
ser School 2022

O
ther options: queue N

C
an I start from

 1 instead of 0? 
•

Y
es! These tw

o lines increm
ent the $(P

rocId) variable

•
Y

ou w
ould use the second variable nam

e $(new
P

roc) in your
subm

it file

C
an I create a certain num

ber of digits (i.e.000, 001 instead of 0,1)? 
•

Y
es, this syntax w

ill m
ake $(P

rocId) have a certain num
ber of digits

33

t
e
m
p
P
r
o
c
=
 
$
(
P
r
o
c
I
d
)
 
+
 
1

n
e
w
P
r
o
c
=
 
$
I
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Syntax
List of Values

Variable N
am

e

queue N
Integers: 0 through N

-1
$(P

rocId)

queue Varm
atching pattern*

List of values that m
atch 

the w
ildcard pattern.

$(Var) 

If no variable nam
e is 

provided, default is 
$(Item

)

queue Varin (item
1
item

2
…

)
List of values w

ithin 
parentheses. 

queue Varfrom
 list.txt

List of values from
 list.txt, 

w
here each value is on its 

ow
n line. 
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O
ther options: queue … matching

Queue matching
has options to select only files or directories

36

q
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 dirs
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*

If you have questions about w
hich queue 

statem
ent w

ould w
ork best for your

w
orkflow, don’t hesitate to reach out to 

O
SG

 staff this w
eek!
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Queue
options, pros and cons

queue N
-Sim

ple, good for m
ultiple jobs that only require a num

erical 
index. 

queue matching 
pattern*

-N
aturalnested looping, m

inim
al program

m
ing, use optional 

“files” and “dirs” keyw
ords to only m

atch files or directories
-R

equires good nam
ing conventions. 

queue in (list)
-All inform

ation contained in a single file, reproducible
-H

arder to autom
ate subm

it file creation

queue from file
-Supports m

ultiple variables, highly m
odular(easy to use 

one subm
it file for m

any job batches), reproducible
-Additional file needed
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