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You've installed Pegasus 5.0, next steps?

Existing workflows written in the DAX3 format need to be updated to the new
YAML format

Support for older formats will end in Pegasus 5.1 (~ 9 months from now)
- New workflows should be written using the new Python API
- Submit node must have Python3.5+
- Perform database upgrade
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Overview of Changes Affecting Workflow Development
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File Format Changes

default data staging configuration is condorio
If using the default prior to v4.9, sharedfs, this needs
to be explicitly set in your properties file
pegasus.data.configuration sharedfs

by default, output files have register repiica=rrue
Default site catalog containing 2 sites is
generated if none is given:

local
condorpool

Information Sciences Institute

Entity Pegasus 4.x Pegasus 5.0
Workflow DAX (XML) YAML

Site Catalog XML YAML
Transformation | Text YAML
Catalog

Replica Catalog | Text YAML




Overview of Changes Affecting Workflow Development

- Database upgrade required using pegasus-db-admin update -a
- Python API (formerly DAX3) reworked from the ground up

- build properties file and catalogs programmatically
- APl usage simplified (adding inputs/outputs takes less lines of code)
- plan/submit/analyze/monitor directly from workflow script
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+—Overrew-of-Ghanges

OUtI Ine e Migrating to New Python API
e Useful Tips

e Resources
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Pegasus 4.x Workflow Script

- Shell script that invokes pegasus-plan at the end

- Catalogs generated either in shell script or already on filesystem
- Transformation catalog and replica catalog may be omitted as they can be embedded into the
workflow with limited functionality

- pegasusrc generated either in shell script or already on filesystem
- Workflow generation script typically invoked from within shell script to
generate some <workflow name>.dax file

pegasusrc

sites.xml

rc.txt

te.txt

workflow.dax
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Pegasus 4.x Workflow Script

plan.sh

! /bin/bash

set -e
set -v

TOP_DIR=$( cd "$(dirname "${BASH_SOURCE[@]}")"; pwd -P )
cd $TOP_DIR

Wo~NOU D WN P

# build the dax generator

10 export CLASSPATH=.: pegasus-config --classpath®

11 javac --release 8 BlackDiamondDAX.java

12

13 # generate the dax

14 java BlackDiamondDAX /usr blackdiamond.xml

15

16 # create the site catalog

17 cat >sites.xml <<EOF

18 <?xml version="1.0" encoding="UTF-8"7>

19 <sitecatalog xmlns="http://pegasus.isi.edu/schema/sitecatalog" xmlns:xsi="http://ww.w3.0rg/2001/)
ecatalog http://pegasus.isi.edu/schema/sc-4.0.xsd" version="4.0">

20 <site handle="condorpool" arch="x86_64" os="LINUX" osrelease=""

21 <profile namespace="env" key="PEGASUS_HOME" >/usr</profile>

>

osversion="" glibc="">

22 <profile namespac ondor" key="universe" >vanilla</profile>
23 <profile namespace="pegasus" key="style" >condor</profile>
24 </site>

25 <site handle="local" arch="x86_64" os="LINUX" osrelease="" osversion="7" glibc="">
26 <directory path="$HOME/workflows/scratch" type="shared-scratch" free-size=""
27 <file-server operation="all" url="file://$HOME/workflows/scratch">

28 </file-server>

29 </directory>

30 <directory path="$HOME/workflows/outputs" type="local-storage" free-size='

total-size="">

total-size="">

31 <file-server operation="all" url="file://$HOME/workflows/outputs">
32 </file-server>

33 </directory>

34 </site>

35 </sitecatalog>

36 EOF

37

38 # plan the workflow
39 pegasus-plan \

. . 49 --output-sites local \
USC\[ltCI'bl 41 --conf pegasusrc \

Information Sciences Institute 42 blackdiamond. xml



Pegasus 4.x Workflow Script

plan.sh

! /bin/bash

set -e
set -v

SetUp TOP_DIR=$( cd "$(dirname "${BASH_SOURCE[@]}")"; pwd -P )
cd $TOP_DIR

9 # build the dax generator

10 export CLASSPATH=.: pegasus-config --classpath®

11 javac --release 8 BlackDiamondDAX.java

13 # generate the dax

14 java BlackDiamondDAX /usr blackdiamond.xml

15

16 # create the site catalog

17 cat >sites.xml <<EOF

18 <?xml version="1.0" encoding="UTF-8"7>

19 <sitecatalog xmlns="http://pegasus.isi.edu/schema/sitecatalog" xmlns:xsi="http://ww.w3.0rg/2001/)
ecatalog http://pegasus.isi.edu/schema/sc-4.0.xsd" version="4.0">

20 <site handle="condorpool" arch="x86_64" os="LINUX" osrelease=""

21 <profile namespace="env" key="PEGASUS_HOME" >/usr</profile>

>

osversion="" glibc="">

22 <profile namespac ondor" key="universe" >vanilla</profile>
23 <profile namespace="pegasus" key="style" >condor</profile>
24 </site>

25 <site handle="local" arch="x86_64" os="LINUX" osrelease="" osversion="7" glibc="">
26 <directory path="$HOME/workflows/scratch" type="shared-scratch" free-size=""
27 <file-server operation="all" url="file://$HOME/workflows/scratch">

28 </file-server>

29 </directory>

30 <directory path="$HOME/workflows/outputs" type="local-storage" free-size='

total-size="">

total-size="">

31 <file-server operation="all" url="file://$HOME/workflows/outputs">
32 </file-server>

33 </directory>

34 </site>

35 </sitecatalog>

36 EOF

37

38 # plan the workflow
39 pegasus-plan \

. . 49 --output-sites local \
USC\[ltCI'bl 41 --conf pegasusrc \

Information Sciences Institute 42 blackdiamond. xml



Pegasus 4.x Workflow Script
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WoENO VN WN

10
11
12
13
14
15
16
17
18
19

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
3
40
41
42

o

lan.sh

! /bin/bash

set -e
set -v

TOP_DIR=$( cd "$(dirname "${BASH_SOURCE[@]}")"; pwd -P )
cd $TOP_DIR

# build the dax generator
export CLASSPATH=.: 'pegasus-config --classpath’
javac --release 8 BlackDiamondDAX.java

# generate the dax
java BlackDiamondDAX /usr blackdiamond.xml

# create the site catalog
cat >sites.xml <<EOF
<?xml version="1.0" encoding="UTF-8"7>
<sitecatalog xmlns="http://pegasus.isi.edu/schema/sitecatalog" xmlns:xsi="http://www.w3.0rg/2001/)
ecatalog http://pegasus.isi.edu/schema/sc-4.0.xsd" version="4.0">
<site handle="condorpool" arch="x86_64" os="LINUX" osrelease="" osversion=
<profile namespace="env" key="PEGASUS_HOME" >/usr</profile>
<profile namespace="condor" key="universe" >vanilla</profile>
<profile namespace="pegasus" key="style" >condor</profile>
</site>

glibc="">

<site handle="local" arch="x86_64" os="LINUX" osrelease="" osversion="7" glibc="">
<directory path="$HOME/workflows/scratch" type="shared-scratch" free-size="" total-size="">
<file-server operation="all" url="file://$HOME/workflows/scratch">
</file-server>
</directory>
<directory path="$HOME/workflows/outputs" type="local-storage" free-size="" total-size="">
<file-server operation="all" url="file://$HOME/workflows/outputs">
</file-server>
</directory>
</site>
</sitecatalog>
EOF
# plan the workflow

pegasus-plan \
--output-sites local \
--conf pegasusrc \
blackdiamond.xml

Diamond.java

-

Iz

*

T

*/

Copyright 2007-2008 University Of Southern California

Licensed under the Apache License, Version 2.0 (the "License")
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing
software distributed under the License is distributed on an "AS
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied
See the License for the specific language governing permissions and
limitations under the License.

IS" BASIS,

import edu.isi.pegasus.planner.dax.*;

public class BlackDiamondDAX {

File fbl
File fb2
File fcl
File fc2

* Create an example DIAMOND DAX
* @param args

public static void main(String[] args) {
if (args.length != 2) {

System.out.println("Usage: java ADAG <site_handle> <pegasus_location>
System.exit(1);

{
Diamond(args[@]) .writeToFile(args[1]);

catch (Exception e) {

e.printStackTrace();

private static ADAG Diamond(String pegasus_location) throws Exception {

ADAG dax = new ADAG("blackdiamond");

= new File("f.b1");
= new File("f.b2");
= new File("f.c1");
= new File("f.c2");
File fd = new File("f.d");
File fel = new File("f.el"); 9

File fe2 = new File("f.e2");
fd.setRegister(true);



Pegasus 4.x Workflow Script

plan.sh
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WoENO VN WN

10
11
12
13
14
15
16
17
18
19

2
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
3
40
41
42

S

o

! /bin/bash

set -e
set -v

TOP_DIR=$( cd "$(dirname "${BASH_SOURCE[@]}")"; pwd -P )
cd $TOP_DIR

# build the dax generator
export CLASSPATH=.: 'pegasus-config --classpath’
javac --release 8 BlackDiamondDAX.java

# generate the dax
java BlackDiamondDAX /usr blackdiamond.xml

# create the site catalog
cat >sites.xml <<EOF
<?xml version="1.0" encoding="UTF-8"7>
<sitecatalog xmlns="http://pegasus.isi.edu/schema/sitecatalog" xmlns:xsi="http://www.w3.0rg/2001/)
ecatalog http://pegasus.isi.edu/schema/sc-4.0.xsd" version="4.0">
<site handle="condorpool” arch="x86_64" os="LINUX" osrelease="" osversion="" glibc="">
<profile namespace="env" key="PEGASUS_HOME" >/usr</profile>
<profile namespace="condor" key="universe" >vanilla</profile>
<profile namespace="pegasus" key="style" >condor</profile>
</site>
<site handle="local" arch="x86_64" os="LINUX" osrelease=
<directory path="$HOME/workflows/scratch" type="shared-scratch" free-size=
<file-server operation="all" url="file://$HOME/workflows/scratch">
</file-server>
</directory>
<directory path="$HOME/workflows/outputs" type="local-storage" free-size=
<file-server operation="all" url="file://$HOME/workflows/outputs">
</file-server>
</directory>
</site>
</sitecatalog>
EOF

osversion="7" glibc="">

total-size="">

total-size="">

# plan the workflow

pegasus-plan \
--output-sites local \
--conf pegasusrc \
blackdiamond. xml

Diamond.java

-

i
* Copyright 2007-2008 University Of Southern California

Licensed under the Apache License, Version 2.0 (the "License")
You may obtain a copy of the License at
http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing
software distributed under the License is distributed on an "AS
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or

See the License for the specific language governing permissions
limitations under the License.

T

7
import edu.isi.pegasus.planner.dax.*;
public class BlackDiamondDAX {

Jax

* Create an example DIAMOND DAX

* @param args

&4

public static void main(String[] args) {
if (args.length != 2) {

you may not use this file except in compliance with the License.

IS" BASIS,
implied.
and

System.out.println("Usage: java ADAG <site_handle> <pegasus_location>

System.exit(1);
1

try {
Diamond(args[@]) .writeToFile(args[1]);
}

catch (Exception e) {
e.printStackTrace();
Y
}
private static ADAG Diamond(String pegasus_location) throws Exception {
ADAG dax = new ADAG("blackdiamond");
File fbl = new File("f.b1");
File fb2 = new File("f.b2");
File fcl = new File("f.cl1");
File fc2 = new File("f.c2");
File fd = new File("f.d");

File fel = new File("f.el");
File fe2 = new File("f.e2");
fd.setRegister(true);

10



Pegasus 4.x Workflow Script

plan.sh
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WoENO VN WN

10
11
12
13
14
15
16
17
18
19

2
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

S

! /bin/bash

set -e
set -v

TOP_DIR=$( cd "$(dirname "${BASH_SOURCE[@]}")"; pwd -P )
cd $TOP_DIR

# build the dax generator
export CLASSPATH=.: 'pegasus-config --classpath’
javac --release 8 BlackDiamondDAX.java

# generate the dax
java BlackDiamondDAX /usr blackdiamond.xml

# create the site catalog
cat >sites.xml <<EOF
<?xml version="1.0" encoding="UTF-8"7>
<sitecatalog xmlns="http://pegasus.isi.edu/schema/sitecatalog" xmlns:xsi="http://www.w3.0rg/2001/)
ecatalog http://pegasus.isi.edu/schema/sc-4.0.xsd" version="4.0">
<site handle="condorpool” arch="x86_64" os="LINUX" osrelease="" osversion="" glibc="">
<profile namespace="env" key="PEGASUS_HOME" >/usr</profile>
<profile namespace="condor" key="universe" >vanilla</profile>
<profile namespace="pegasus" key="style" >condor</profile>
</site>
<site handle="local" arch="x86_64" os="LINUX" osrelease=
<directory path="$HOME/workflows/scratch" type="shared-scratch" free-size=
<file-server operation="all" url="file://$HOME/workflows/scratch">
</file-server>
</directory>
<directory path="$HOME/workflows/outputs" type="local-storage" free-size=
<file-server operation="all" url="file://$HOME/workflows/outputs">
</file-server>
</directory>
</site>
</sitecatalog>
EOF

osversion="7" glibc="">

total-size="">

total-size="">

# plan the workflow

pegasus-plan \
--output-sites local \
--conf pegasusrc \
blackdiamond. xml

Diamond.java

E

Iz

*

T

*/

Copyright 2007-2008 University Of Southern California

Licensed under the Apache License, Version 2.0 (the "License")
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing
software distributed under the License is distributed on an "AS
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied
See the License for the specific language governing permissions and
limitations under the License.

IS" BASIS,

import edu.isi.pegasus.planner.dax.*;

public class BlackDiamondDAX {

File fbl

File fb2

File fcl

File fc2

File fd = new File("f.d");
File fel = new File("f.e1"); 11
File fe2 = new File("f.e2");

fd.setRegister(true);

* Create an example DIAMOND DAX
* @param args

public static void main(String[] args) {
if (args.length != 2) {

System.out.println("Usage: java ADAG <site_handle> <pegasus_location>
System.exit(1);

{
Diamond(args[@]) .writeToFile(args[1]);

catch (Exception e) {

e.printStackTrace();

private static ADAG Diamond(String pegasus_location) throws Exception {

ADAG dax = new ADAG("blackdiamond");

new File("f.b1");
new File("f.b2");
new File("f.c1");
new File("f.c2");

oo



Pegasus 5.0 Workflow Script

- Single script using the Pegasus 5.0 Python API

- Programmatically generate:
- pegasus.properties (you may have seen pegasusrc, same file)
- Site Catalog (sites.yml)
- default one will be used if none is picked up by pegasus-plan
- Replica Catalog (replicas.yml)
- Transformation Catalog (transformations.yml)

- Catalogs remain separate entities from the abstract workflow
- Plan and run directly from this script

~

° 4
; 2

1) 4,
9 dy (o)
% R %, % .
0/6 6;} O)Q(} (9® 017/ |::> pegasus- plan
s 2 ‘J/,))
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Pegasus 5.0 Workflow Script

workflow.py

! /usr/bin/env python3
import logging

from pathlib import Path
from Pegasus.api import *

logging.basicConfig(level=logging.INFO)

Co~NOUHWN R

TOP_DIR = Path(__file__).parent.resolve()

I
S

1T S Propert Los Sl L L b L L b

12 props = Properties()
13 props["pegasus.mode"] = "development"
14 props.write()

16 ### Replica Catalogiiittb RS

17 rc = ReplicaCatalog()

18 rc.add_replica(site="local", 1fn="input.txt", pfn=TOP_DIR / "input.txt")
19 rc.write()

21 ### Transformation Catalog
22 tc = TransformationCatalog()
23 compute = Transformation(

24 "compute.sh",

25 site="local",

26 pfn=TOP_DIR / "compute.sh",
27 is_stageable=True

28

29 tc.add_transformations(compute)
30 tc.writeQ)
31

32w Workflow sttt

33 wf = Workflow("office-hours-workflow")

34

35 in_file = File("input.txt")

36 out_file = File("output.txt")

37 j1 = Job(compute).add_args("OH").add_inputs(in_file).add_outputs(out_file)
38 wf.add_jobs(j1)

40 ## Plan and Run b R R R R R,

41 wf.plan(submit=True).wait()

USCViterbi
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Pegasus 5.0 Workflow Script

workflow.py
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ale
"~'Opery;
es

Co~NOUHWN R

e
NP S

13
14

16
17
18
19

21
22
23
24
25
26
27
28
29
30

32
33
34
35
36
37
38

40
4

! /usr/bin/env python3
import logging

from pathlib import Path
from Pegasus.api import *

logging.basicConfig(level=logging.INFO)

TOP_DIR = Path(__file__).parent.resolve()

#itt Properties HEHHHHRHEHEHEERE R,
props = Properties()

props["pegasus.mode"] = "development"

props.write()

ittt Replica Catalogiiitbt R R R R

rc = ReplicaCatalog()

rc.add_replica(site="local", 1fn="input.txt", pfn=TOP_DIR / "input.txt")
rc.write(Q)

### Transformation Catalog
tc = TransformationCatalog()
compute = Transformation(
"compute.sh",
site="local",
pfn=TOP_DIR / "compute.sh",
is_stageable=True

tc.add_transformations(compute)
tc.write()

##H# Workflow

wf = Workflow("office-hours-workflow")

in_file = File("input.txt")

out_file = File("output.txt")

j1 = Job(compute).add_args("OH").add_inputs(in_file).add_outputs(out_file)
wf.add_jobs(j1)

### Plan and Run

wf.plan(submit=True).wait()

14



Pegasus 5.0 Workflow Script

workflow.py
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Co~NOUHWN R

o
(=R

12
13
14

16
17
18
19

21
22
23
24
25
26
27
28
29
30

32
33
34
35
36
37
38

40
4

! /usr/bin/env python3
import logging

from pathlib import Path
from Pegasus.api import *

logging.basicConfig(level=logging.INFO)

TOP_DIR = Path(__file__).parent.resolve()

#itt Properties HEHHHHRHEHEHEERE R,
props = Properties()

props["pegasus.mode"] = "development"

props.write()

ittt Replica Catalogiiitbt R R R R

rc = ReplicaCatalog()

rc.add_replica(site="local", 1fn="input.txt", pfn=TOP_DIR / "input.txt")
rc.write(Q)

### Transformation Catalog
tc = TransformationCatalog()
compute = Transformation(
"compute.sh",
site="local",
pfn=TOP_DIR / "compute.sh",
is_stageable=True

tc.add_transformations(compute)
tc.write()

##H# Workflow

wf = Workflow("office-hours-workflow")

in_file = File("input.txt")

out_file = File("output.txt")

j1 = Job(compute).add_args("OH").add_inputs(in_file).add_outputs(out_file)
wf.add_jobs(j1)

### Plan and Run

wf.plan(submit=True).wait()

15



Pegasus 5.0 Workflow Script

workflow.py
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1
2
3
4
5
6
7
8

©

10
1
12
13
14
15
16
17
18
19

21

! /usr/bin/env python3
import logging

from pathlib import Path
from Pegasus.api import *

logging.basicConfig(level=logging.INFO)

TOP_DIR = Path(__file__).parent.resolve()

### Properties
props = Properties()
props["pegasus.mode"] = "development"
props.write()

##H# Replica CatalogiHtHEHHREHHRRHRRRHRR i,

rc = ReplicaCatalog()
rc.add_replica(site="local", 1fn="input.txt", pfn=TOP_DIR / "input.txt")
rc.write(Q)

### Transformation Catalog##
tc = TransformationCatalog()
compute = Transformation(
"compute.sh",
site="local",
pfn=TOP_DIR / "compute.sh",
is_stageable=True

tc.add_transformations(compute)
tc.write()

##H# Workflow

wf = Workflow("office-hours-workflow")

in_file = File("input.txt")

out_file = File("output.txt")

j1 = Job(compute).add_args("OH").add_inputs(in_file).add_outputs(out_file)
wf.add_jobs(j1)

### Plan and Run

wf.plan(submit=True).wait()

16



Pegasus 5.0 Workflow Script

USCViterbi

Information Sciences Institute

workflow.py

1 f!/usr/bin/env python3

2 import logging

3 from pathlib import Path

4

5 from Pegasus.api import *

6

7 logging.basicConfig(level=1logging.INFO)
8

9 TOP_DIR = Path(__file__).parent.resolve()
10

11 ### Properties

12 props = Properties()

13 props["pegasus.mode"] = "development"
14 props.write()

15

16 ### Replica CatalogiHtHHHEHHHREHHRRHHRRRHRR i,

17 rc = ReplicaCatalog()

18 rc.add_replica(site="local", 1fn="input.txt", pfn=TOP_DIR / "input.txt")
19 rc.write()

20

21 ### Transformation Catalog##

22 tc = TransformationCatalog()
23 compute = Transformation(

24 "compute.sh",

25 site="local",

26 pfn=TOP_DIR / "compute.sh",
27 is_stageable=True

28

29 tc.add_transformations(compute)
30 tc.writeQ)
31

32 ### Workflow

33 wf = Workflow("office-hours-workflow")

34

35 in_file = File("input.txt")

36 out_file = File("output.txt")

37 j1 = Job(compute).add_args("OH").add_inputs(in_file).add_outputs(out_file)
38 wf.add_jobs(j1)

39

40 ### Plan and Run
41 wf.plan(submit=True).wait()

17



Pegasus 5.0 Workflow Script
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.<

workflow.py

! /usr/bin/env python3
import logging
from pathlib import Path

1

2

3

4

5 from Pegasus.api import *

6

7 logging.basicConfig(level=1logging.INFO)
8

9 TOP_DIR = Path(__file__).parent.resolve()

11 ### Properties

12 props = Properties()
13 props["pegasus.mode"] = "development"
14 props.write()

16 ### Replica Catalog

17 rc = ReplicaCatalog()
18 rc.add_replica(site="local", 1fn="input.txt", pfn=TOP_DIR / "input.txt")
19 rc.write()

21 ### Transformation Catalog##

22 tc = TransformationCatalog()
23 compute = Transformation(

24 "compute.sh",

25 site="local",

26 pfn=TOP_DIR / "compute.sh",
27 is_stageable=True

28

29 tc.add_transformations(compute)
30 tc.writeQ)

32 ### Workflow

33 wf = Workflow("office-hours-workflow")

34

35 in_file = File("input.txt")

36 out_file = File("output.txt")

37 j1 = Job(compute).add_args("OH").add_inputs(in_file).add_outputs(out_file)
38 wf.add_jobs(j1)

39

40 ### Plan and Run
41 wf.plan(submit=True).wait()

18
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Migrating Workflow Scripts to New Python API

- Migrate catalogs from 4.x format to YAML
- Generate new catalogs using the Python APl (recommended) OR
- Convert existing catalogs using provided catalog converters
- pegasus-sc-converter -i sites.xml -o sites.yml
- pegasus-tc-converter -i tc.txt -I Text -O YAML -o transformations.yml

- pegasus-rc-converter -I File -O YAML -i rc.txt -o replicas.yml transformations.yml

- Migrate workflow generation script from using Pegasus.DAX3 to
Pegasus.api

USCViterbi

Information Sciences Institute



Python API: Site Catalog

sites.xml

1 E?xml version="1.0" encoding="UTF-8"7>

2 <sitecatalog xmlns="http://pegasus.isi.edu/schema/sitecatalog”

3 xmlns:xsi="http://ww.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://pegasus.isi.edu/schema/sitecatalog http://pegasus.isi.edu/schemc
version="4.0">

<directory type="shared-scratch" path="/tmp/workflows/scratch">

4
5

6

7 <site handle="local" arch="x86_64" os="LINUX">

8

9 <file-server operation="all" url="file:///tmp/workflows/scratch"/>

10 </directory>

11 <directory type="local-storage" path="/tmp/workflows/outputs">

12 <file-server operation="all" url="file:///tmp/workflows/outputs"/>
13 </directory>

14 </site>

15

16 <site handle="condor_pool" arch="x86_64" os="LINUX">

17 <grid typ t5" contact="smarty.isi.edu/jobmanager-pbs" scheduler="PBS" jobtype="auxillary"/>
18 <grid type="gt5" contact="smarty.isi.edu/jobmanager-pbs" scheduler="PBS" jobtype="compute"/>
19 <directory type="shared-scratch" path="/lustre">

20 <file-server operation="all" url="gsiftp://smarty.isi.edu/lustre"/>

21 </directory>

22 </site>

23

24 <site handle="staging_site" arch="x86_64" os="LINUX">

25 <directory type="shared-scratch” path="/data">

26 <file-server operation="put" url="scp://obelix.isi.edu/data"/>

27 <file-server operation="get" url="http://obelix.isi.edu/data"/>

28 </directory>

29 </site>

30

31 </sitecatalog>
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generate_sc.py

a create a SiteCatalog object
sc = SiteCatalog()

# create a "local" site
local = Site("local”, arch=Arch.X86_64, os_type=0S.LINUX)

# create and add a shared scratch and local storage directories to the site "local"
local_shared_scratch_dir = Directory(Directory.SHARED_SCRATCH, path="/tmp/workflows/scratch")\
.add_file_servers(FileServer("file:///tmp/workflows/scratch", Operation.ALL))

local_local_storage_dir = Directory(Directory.LOCAL_STORAGE, path="/tmp/workflows/outputs")\
.add_file_servers(FileServer("file:///tmp/workflows/outputs”, Operation.ALL))

local.add_directories(local_shared_scratch_dir, local_local_storage_dir)

# create a "condorpool"” site
condorpool = Site("condorpool”, arch=Arch.X86_64, os_type=0S.LINUX)

# create and add job managers to the site "condorpool"
condorpool .add_gridsC

Grid(Grid.GTS, contact="smarty.isi.edu/jobmanager-pbs"”, scheduler_type=Scheduler.PBS, job_type=SupportedJobs.AUXILLARY),
Grid(Grid.GT5, contact="smarty.isi.edu/jobmanager-pbs"”, scheduler_type=Scheduler.PBS, job_type=SupportedJobs.COMPUTE)

b

# create and add a shared scratch directory to the site “condorpool”

condorpool_shared_scratch_dir = Directory(Directory.SHARED_SCRATCH, path="/lustre")\
.add_file_servers(FileServer("gsiftp://smarty.isi.edu/lustre", Operation.ALL))

condorpool .add_directories(condorpool_shared_scratch_dir)

# create a "staging_site" site
staging_site = Site("staging_site", arch=Arch.X86_64, os_type=0S.LINUX)

# create and add a shared scratch directory to the site "staging_site"
staging_site_shared_scratch_dir = Directory(Directory.SHARED_SCRATCH, path="/data")\
.add_file_servers(

FileServer("scp://obelix.isi.edu/data", Operation.PUT),
FileServer("http://obelix.isi.edu/data", Operation.GET)
staging_site.add_directories(staging_site_shared_scratch_dir)
# add all the sites to the site catalog object
sc.add_sites(
local,
condorpool ,

staging_site
)

# write the site catalog to the default path "./sites.yml"
sc.writeQ)

21



Python API: Site Catalog

sites.xml

1 E?xml version="1.0" encoding="UTF-8"7>

2 <sitecatalog xmlns="http://pegasus.isi.edu/schema/sitecatalog”

3 xmlns:xsi="http://ww.w3.0rg/2001/XMLSchema-instance"
4 xsi:schemalocation="http://pegasus.isi.edu/schema/sitecatalog http://pegasus.isi.edu/schemc
version="4.0">

generate_sc.py

a create a SiteCatalog object
sc = SiteCatalog()

# create a "local"” site
local = Site("local”, arch=Arch.X86_64, os_type=0S.LINUX)

# create and add a shared scratch and local storage directories to the site "local"
local_shared_scratch_dir = Directory(Directory.SHARED_SCRATCH, path="/tmp/workflows/scratch")\
.add_file_servers(FileServer("file:///tmp/workflows/scratch", Operation.ALL))
local_local_storage_dir = Directory(Directory.LOCAL_STORAGE, path="/tmp/workflows/outputs")\
.add_file_servers(FileServer("file:///tmp/workflows/outputs”, Operation.ALL))

local.add_directories(local_shared_scratch_dir, local_local_storage_dir)

<site handle="local" arch="x86_64" os="LINUX">
<directory type="shared-scratch" path="/tmp/workflows/scratch">
<file-server operation="all" url="file:///tmp/workflows/scratch"/>
</directory>
<directory type="local-storage" path="/tmp/workflows/outputs">
<file-server operation="all" url="file:///tmp/workflows/outputs"/>

</directory>
</site>
24
<site handle="condor_pool" arch="x86_64" os="LINUX"> 25

<grid typ t5" contact="smarty.isi.edu/jobmanager-pbs" scheduler="PBS" jobtype="auxillary"/> 26
<grid type="gt5" contact="smarty.isi.edu/jobmanager-pbs" scheduler="PBS" jobtype="compute"/> 27
<directory type="shared-scratch” path="/lustre"> 28
<file-server operation="all" url="gsiftp://smarty.isi.edu/lustre"/> 29
</directory> 30
</site> ;;
<site handle="staging_site" arch="x86_64" os="LINUX"> 33
<directory type="shared-scratch” path="/data"> ;3
<file-server operation="put" url="scp://obelix.isi.edu/data"/> 36
<file-server operation="get" url="http://obelix.isi.edu/data"/> 37
</directory> 38
</site> 39
40

31 </sitecatalog> 41
42

43

44

45

46

47

48

49
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# create a "condorpool"” site
condorpool = Site("condorpool”, arch=Arch.X86_64, os_type=0S.LINUX)

# create and add job managers to the site "condorpool"

condorpool .add_gridsC
Grid(Grid.GTS, contact="smarty.isi.edu/jobmanager-pbs"”, scheduler_type=Scheduler.PBS, job_type=SupportedJobs.AUXILLARY),
Grid(Grid.GT5, contact="smarty.isi.edu/jobmanager-pbs"”, scheduler_type=Scheduler.PBS, job_type=SupportedJobs.COMPUTE)

)

# create and add a shared scratch directory to the site “condorpool”

condorpool_shared_scratch_dir = Directory(Directory.SHARED_SCRATCH, path="/lustre")\
.add_file_servers(FileServer("gsiftp://smarty.isi.edu/lustre", Operation.ALL))

condorpool .add_directories(condorpool_shared_scratch_dir)

# create a "staging_site" site
staging_site = Site("staging_site", arch=Arch.X86_64, os_type=0S.LINUX)

# create and add a shared scratch directory to the site "staging_site"
staging_site_shared_scratch_dir = Directory(Directory.SHARED_SCRATCH, path="/data")\
.add_file_servers(
FileServer("scp://obelix.isi.edu/data", Operation.PUT),
FileServer("http://obelix.isi.edu/data", Operation.GET)

staging_site.add_directories(staging_site_shared_scratch_dir)

# add all the sites to the site catalog object
sc.add_sites(

local,

condorpool ,

staging_site
)

# write the site catalog to the default path "./sites.yml"
sc.writeQ)
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a create a SiteCatalog object
sc = SiteCatalog()

1
2
3
4 # create a "local"” site
. | 5 local = Site("local”, arch=Arch.X86_64, os_type=0S.LINUX)
t :
SI eS'Xm 7 # create and add a shared scratch and local storage directories to the site “local"”
8 local_shared_scratch_dir = Directory(Directory.SHARED_SCRATCH, path="/tmp/workflows/scratch")\
9 .add_file_servers(FileServer("file:///tmp/workflows/scratch", Operation.ALL))

1 E?xml version="1.0" encoding="UTF-8"7>

2 <sitecatalog xmlns="http://pegasus.isi.edu/schema/sitecatalog" 0
ogxmlnrxsh"ﬁ;t p/?w \;vB m-' /ZO@l/XMLSchema~1nstgnce" 11 local_local_storage_dir = Directory(Directory.LOCAL_STORAGE, path="/tmp/workflows/outputs”)\
P e P R 9 g 5 et 12 .add_file_servers(FileServer("file:///tmp/workflows/outputs”, Operation.ALL))
xsi:schemalocation="http://pegasus.isi.edu/schema/sitecatalog http://pegasus.isi.edu/schemc 13

version="4.0"> 14 local.add_directories(local_shared_scratch_dir, local_local_storage_dir)

<site handle="local" arch="x86_64" os="LINUX">
<directory type="shared-scratch" path="/tmp/workflows/scratch">
<file-server operation="all" url="file:///tmp/workflows/scratch"/>
</directory>
<directory type="local-storage" path="/tmp/workflows/outputs">
<file-server operation="all" url="file:///tmp/workflows/outputs"/>

# create a "condorpool"” site
condorpool = Site("condorpool”, arch=Arch.X86_64, os_type=0S.LINUX)

19 # create and add job managers to the site "condorpool®
2@ condorpool .add_grids(
21 Grid(Grid.GTS, contact="smarty.isi.edu/jobmanager-pbs"”, scheduler_type=Scheduler.PBS, job_type=SupportedJobs.AUXILLARY),

</directory> 22 Grid(Grid.GT5, contact="smarty.isi.edu/jobmanager-pbs"”, scheduler_type=Scheduler.PBS, job_type=SupportedJobs.COMPUTE)
</site> 23 )
24

<site handle="condor_pool" arch="x86_64" os="LINUX">
<grid typ t5" contact="smarty.isi.edu/jobmanager-pbs" scheduler="PBS" jobtype="auxillary"/>
<grid type="gt5" contact="smarty.isi.edu/jobmanager-pbs" scheduler="PBS" jobtype="compute"/>
<directory type="shared-scratch" path="/lustre">
<file-server operation="all" url="gsiftp://smarty.isi.edu/lustre"/>
</directory>
</site>

25 # create and add a shared scratch directory to the site “condorpool”

26 condorpool_shared_scratch_dir = Directory(Directory.SHARED_SCRATCH, path="/lustre")\
.add_file_servers(FileServer("gsiftp://smarty.isi.edu/lustre", Operation.ALL))

condorpool .add_directories(condorpool_shared_scratch_dir)

# create a "staging_site" site
31 staging_site = Site("staging_site", arch=Arch.X86_64, os_type=0S.LINUX)

<site handle="staging site" arche"x86.64" 0s="LINIX"> 33 # create and add a shared scratch directory to the site “staging_site

direcEory/type.iShared-soratch?) patha"/datats ;3 staging_site_shared_scratch_dir = Dlr::;‘):)i’gzl;:SZ::&SHARED_SCRATCH' path="/data")\
<file-server operation="put" url="scp://obelix.isi.edu/data"/> 36 ¥ ;iles;rver'("scp://obellx.15\.edu/datu" Operation.PUT)
<file-server operation="get" url="http://obelix.isi.edu/data"/> 37 FileServer("http://obelixA\51Aedu/duta"' Oper’ation.GETs
</directory> 38 i
</site> 39 staging_site.add_directories(staging_site_shared_scratch_dir)
40
31 </sitecatalog> 41 # add all the sites to the site catalog object
42 sc.add_sites(

43 local,

44 condorpool ,

4 staging_site

46 )

47

48 # write the site catalog to the default path "./sites.yml"
49 sc.write()

USCViterbi 23

Information Sciences Institute

v

)



Python API: Site Catalog

sites.xml

1 E?xml version="1.0" encoding="UTF-8"7>
2 <sitecatalog xmlns="http://pegasus.isi.edu/schema/sitecatalog”
3 xmlns:xsi="http://ww.w3.0rg/2001/XMLSchema-instance"

4 xsi:schemalocation="http://pegasus.isi.edu/schema/sitecatalog http://pegasus.isi.edu/schemc
5 version="4.0">

6

7 <site handle="local" arch="x86_64" os="LINUX">

8 <directory type="shared-scratch" path="/tmp/workflows/scratch">

9 <file-server operation="all" url="file:///tmp/workflows/scratch"/>
10 </directory>

11 <directory type="local-storage" path="/tmp/workflows/outputs">

12 <file-server operation="all" url="file:///tmp/workflows/outputs"/>
13 </directory>

14 </site>

15

16 <site handle="condor_pool" arch="x86_64" os="LINUX">

17 <grid typ t5" contact="smarty.isi.edu/jobmanager-pbs" scheduler="PBS" jobtype="auxillary"/>
18 <grid type="gt5" contact="smarty.isi.edu/jobmanager-pbs" scheduler="PBS" jobtype="compute"/>
19 <directory type="shared-scratch" path="/lustre">

20 <file-server operation="all" url="gsiftp://smarty.isi.edu/lustre"/>

21 </directory>

22 </site>

23

24 <site handle="staging_site" arch="x86_64" os="LINUX">

25 <directory type="shared-scratch” path="/data">

26 <file-server operation="put" url="scp://obelix.isi.edu/data"/>

27 <file-server operation="get" url="http://obelix.isi.edu/data"/>

28 </directory>

29 </site>

31 </sitecatalog>

USCViterbi

Information Sciences Institute

Woo~NO U S WN

11
12
13
1
15
16
17
18
19
21
21
22

=

S

25

generate_sc.py

a create a SiteCatalog object
sc = SiteCatalog()

# create a "local" site
local = Site("local”, arch=Arch.X86_64, os_type=0S.LINUX)

# create and add a shared scratch and local storage directories to the site "local"
local_shared_scratch_dir = Directory(Directory.SHARED_SCRATCH, path="/tmp/workflows/scratch")\
.add_file_servers(FileServer("file:///tmp/workflows/scratch", Operation.ALL))

local_local_storage_dir = Directory(Directory.LOCAL_STORAGE, path="/tmp/workflows/outputs")\
.add_file_servers(FileServer("file:///tmp/workflows/outputs”, Operation.ALL))

local.add_directories(local_shared_scratch_dir, local_local_storage_dir)

# create a "condorpool"” site
condorpool = Site("condorpool”, arch=Arch.X86_64, os_type=0S.LINUX)

# create and add job managers to the site "condorpool"

condorpool .add_gridsC
Grid(Grid.GTS, contact="smarty.isi.edu/jobmanager-pbs"”, scheduler_type=Scheduler.PBS, job_type=SupportedJobs.AUXILLARY),
Grid(Grid.GT5, contact="smarty.isi.edu/jobmanager-pbs"”, scheduler_type=Scheduler.PBS, job_type=SupportedJobs.COMPUTE)

)

# create and add a shared scratch directory to the site “condorpool”

condorpool_shared_scratch_dir = Directory(Directory.SHARED_SCRATCH, path="/lustre")\
.add_file_servers(FileServer("gsiftp://smarty.isi.edu/lustre", Operation.ALL))

condorpool .add_directories(condorpool_shared_scratch_dir)

# create a "staging_site" site
staging_site = Site("staging_site", arch=Arch.X86_64, os_type=0S.LINUX)

# create and add a shared scratch directory to the site "staging_site"

staging_site_shared_scratch_dir = Directory(Directory.SHARED_SCRATCH, path="/data")\
5

.add_file_servers(
FileServer("scp://obelix.isi.edu/data", Operation.PUT),
FileServer("http://obelix.isi.edu/data", Operation.GET)

staging_site.add_directories(staging_site_shared_scratch_dir)

FS
)

# add all the sites to the site catalog object
sc.add_sites(

local,

condorpool ,

staging_site
)

# write the site catalog to the default path "./sites.yml"
sc.writeQ)
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tc.txt

1 Eont centos-pegasus{

2 type "docker"

3 image "docker:///rynge/montage:latest”

4 mount "/Volumes/Work/1fsl:/shared-data/:ro"
5 profile env "JAVA_HOME" "/opt/java/1.6"
6

7

8

9

tr example::keg:1.0 {

10 profile env "APP_HOME" "/tmp/myscratch"
11 profile env "JAVA_HOME" "/opt/java/1.6"

12

13 site isi {

14 pfn "/path/to/keg

15 arch "x86"

16 os "linux"

17 type "INSTALLED"

18 container "centos-pegasus"
19 }

20 }
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generate_tc.py

create the TransformationCatalog object
¢ = TransformationCatalog()

o+ EX

# create and add the centos-pegasus container
centos_cont = Container(
"centos-pegasus”,
Container.DOCKER,
"docker:///rynge/montage: latest",
mounts=["/Volumes/Workf/1fsl:/shared-data/:ro"]
).add_profiles(Namespace.ENV, JAVA_HOME="/opt/java/1.6")

tc.add_containers(centos_cont)

# create and add the transformation

keg = Transformation(
”kEQH ’
namespace="example",
version="1.0",
site="1isi",
pfn="/path/to/keg",
is_stageable=False,
container=centos_cont

).add_profiles(Namespace.ENV, APP_HOME="/tmp/myscratch", JAVA_HOME="/opt/java/1.6")

tc.add_transformations(keg)

# write the transformation catalog to the default file path "./transformations.yml"
tc.write()
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generate_tc.py

: create the TransformationCatalog object
tc = TransformationCatalog()

tc.txt

1
2
3
sont centos-pegasus{ 4 # create and add the centos-pegasus container
type "docker" Z centos_cont = Container(
7
8
9

2

3 image "docker:///rynge/montage:latest” centos-pegasus’,

4 " 2 Sy Container.DOCKER,

mount "/Volumes/Work/1fsl:/shared-data/:ro Selackar: 1/ /rynoa/mootuge Totast®

Z profile env “JAVA_HOME" “/opt/java/1.6 mounts=["/Volumes/Workf/1fsl:/shared-data/:ro"]

- } 10 ).add_profiles(Namespace.ENV, JAVA_HOME="/opt/java/1.6")
11

8 tr example::keg:1.0 { 2 tc.add_containers(centos_cont)

9 13

10 profile env "APP_HOME" "/tmp/myscratch" 14 # create and add the transformation

11 profile env "JAVA_HOME" "/opt/java/1.6" 15 keg = Transformation(

12 16 "keg",

13 site isi { 17 name§pace="examp1e",

14 pfn "/path/to/keg 18 version="1.0",

15 arch "x86" 19 Sthemtint e :

16 e LA e g? pfn:t/patg{to;kig 5

" " 1s_stageable=ralse,

;ng gi:aii:?ﬁttios— egasus" - EHotaliap=centos. oot

19 } Peg 23 ).add_profiles(Namespace.ENV, APP_HOME="/tmp/myscratch", JAVA_HOME="/opt/java/1.6")
24

20 } 25 tc.add_transformations(keg)
26

27 # write the transformation catalog to the default file path "./transformations.yml"
28 tc.write()
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Python API: Transformation Catalog

generate_tc.py

1 : create the TransformationCatalog object
tC.tXt 2 tc = TransformationCatalog()
3
Eont centos-pegasus{ 4 # create and add the centos-pegasus container
type "docker" 5 centos_cont = Container(
6 "centos-pegasus”,
7 Container.DOCKER,
8 "docker:///rynge/montage: latest",

3

2

3 image "docker:///rynge/montage:latest”

4 mount "/Volumes/Work/1fsl:/shared-data/:ro"
5 profile env "JAVA_HOME" "/opt/java/1.6"

6
7

9 mounts=["/Volumes/Workf/1fsl:/shared-data/:ro"]
} 10 ).add_profiles(Namespace.ENV, JAVA_HOME="/opt/java/1.6")
11
/ﬂ,t" example::keg:1.0 { \ 12 tc.add_containers(centos_cont)
9 13
10 profile env "APP_HOME" "/tmp/myscratch" /14/# create and add the transformation \
11 profile env "JAVA_HOME" "/opt/java/1.6" 15 keg = Transformation(
12 16 "keg",
13 site isi { 17 namespace="example",
14 pfn "/path/to/keg 18 version="1.0",
15 arch "x86" \ 19 site="isi",
16 e LA e g? pfn:"/patg{to;kfg",
17 type "INSTALLED" I5_stogechleshy se,
18 container "centos-pegasus" - ERI LN A 0o cont
%g\} } Peg J 23 ).add_profiles(Namespace.ENV, APP_HOME="/tmp/myscratch", JAVA_HOME="/opt/java/1.6")

24
\%\tc .add_transformations(keg) /
2

27 # write the transformation catalog to the default file path "./transformations.yml"
28 tc.write()
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Python API: Replica Catalog

generate_rc.py

1 Hc = ReplicaCatalog()
2
3 rc.add_replica(
4 site="local",
rc.txt 5 1fn="f.a",
1 fj.a file:///Volumes/data/inputs/f.a site="local" (‘; . pfn="/Volumes/data/inputs/f.a"
2
3 f.b file:///Volumes/data/inputs/f.b site="local" 8
9 rc.add_replica(
10 site="local",
11 1fn="f.b",
12 pfn="/Volumes/data/inputs/f.b"
13 )
14

15 rc.write()
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Python API: Replica Catalog

73 |
0

generate_rc.py
= ReplicaCatalog()

-
N

.add_replica(
site="local",
1fn="f.a",
pfn="/Volumes/data/inputs/f.a"

)

1

2

3

4

rc.txt 5

.a file:///Volumes/data/inputs/f.a site="local" (75
2

3 f.b file:///Volumes/data/inputs/f.b site="local" 8

9

10

11

12

13

14

15

USCViterbi

Information Sciences Institute

-
(@]

RC

.add_replica(
site="local",
1fn="f.b",
pfn="/Volumes/data/inputs/f.b"

)

write()
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Python API: Replica Catalog

generate_rc.py

1 Hc = ReplicaCatalog()
2
3 rc.add_replica(
4 site="local",
rc.txt 5 1fn="f.a",
1 fj.a file:///Volumes/data/inputs/f.a site="local" (75 ) pfn="/Volumes/data/inputs/f.a"
2
[ 3 f.b file:///Volumes/data/inputs/f.b site="local" 8
9 rc.add_replica(
10 site="local",
11 1fn="f.b",
12 pfn="/Volumes/data/inputs/f.b"
13 )
14
15 rc.write()
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Python API. Workflow

daxgen.py workflow.py

1 Eiamond = ADAG("diamond") 1 mf = Workflow("diamond")

2 2

3 a = File("f.a") 3 fa = File("f.a")

4 bl = File("f.b1") 4 fbl = File("f.b1")

5 b2 = File("f.b2") 2 fb2 = File("f.b2%)

6

= 7 preprocess = Job(
Z i JObr(\ames ace="diamond" 8 namespace="diamond",
E i e 9 transformation="preprocess",

9 name="preprocess", 10 version="4.0"
10 version="4.0" 11 )
11 ) 12
12 13 preprocess.add_args("-T", "3", "-i", fa, "-0", fbl, fb2)

13 preprocess.addArguments("-T60","-1",a,"-0",b1,b2)

(SN
>

ol
v S

preprocess.add_inputs(fa)

15 preprocess.uses(a, link=Link.INPUT) 16

16 17 preprocess.add_outputs(fbl, fb2, register_replica=True, stage_out=True)
17 preprocess.uses(bl, link=Link.OUTPUT) 18

18 preprocess.uses(b2, link=Link.OUTPUT) 19 wf.add_jobs(preprocess)

20 diamond.addJob(preprocess)
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Python API. Workflow

daxgen.py workflow.py
(1 Eliamond = ADAG("diamond") } {1 Bf = Workflow("diamond") |
2 2
3 a = File("f.a") 3 fa = File("f.a")
48bl = File("f.bl") 4 fbl = F?le(:f.blx)
5 b2 = File("f.b2") Z fb2 = File("f.b2")
6
7 preprocess = Job( Jreprocess = Job( . .
Wl " 8 namespace="diamond",
8 namespace="diamond", : = "
A 2 9 transformation="preprocess"”,
9 name="preprocess", 10 version="4.0"
10 version="4.0" 11 )
11 ) 12
12 13 preprocess.add_args("-T", "3", "-i", fa, "-0", fbl, fb2)
13 preprocess.addArguments("-T60","-1",a,"-0",b1,b2) 14
14 15 preprocess.add_inputs(fa)
15 preprocess.uses(a, link=Link.INPUT) 16
16 17 preprocess.add_outputs(fbl, fb2, register_replica=True, stage_out=True)
17 preprocess.uses(bl, link=Link.OUTPUT) 18 .
18 preprocess.uses(b2, link=Link.OUTPUT) 19 wf.add_jobs(preprocess)
19

20 diamond.addJob(preprocess)
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Python API. Workflow

daxgen.py workflow.py
1 fliamond = ADAG("diamond") 1 Jf = Workflow("diamond")
2 2
3 a = File("f.a") ( 3 fa = File("f.a")
4 bl = File("f.b1") 4 fbl = File("f.b1")
9ib2 = File("f.b2") L 5 fb2 = File("f.b2")
6

6

= 7 preprocess = Job(
fgpreprocess = Job( o = 8 namespace="diamond",
8 namespace="diamond",

9 transformation="preprocess",

9 name="preprocess", 10 Versionatd 08

10 version="4.0" 11 )

11 ) 12

12 13 preprocess.add_args("-T", "3", "-i", fa, "-0", fbl, fb2)
13 preprocess.addArguments("-T60","-1",a,"-0",b1,b2) 14

14 15 preprocess.add_inputs(fa)

15 preprocess.uses(a, link=Link.INPUT) 16

16 17 preprocess.add_outputs(fbl, fb2, register_replica=True, stage_out=True)
17 preprocess.uses(bl, link=Link.OUTPUT) 18

18 preprocess.uses(b2, link=Link.OUTPUT) 19 wf.add_jobs(preprocess)

19

20 diamond.addJob(preprocess)
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Python API. Workflow

daxgen.py workflow.py
1 fliamond = ADAG("diamond") 1 Jf = Workflow("diamond")
2 2
3 a = File("f.a") 3 fa = File("f.a")
4 bl = File("f.b1") 4 fbl = File("f.b1")
5 b2 = File("f.b2") Z gt GGG n
6
7 preprocess = Job
jereprocass = Job( S = 8 Pt gamespace:“diamond“,
8 namespace="diamond", 5 2 -
A 2 9 transformation="preprocess"”,
9 name="preprocess", 10 version="4.0"
10 version="4.0" 11 )
11 ) 12
12 13 preprocess.add_args("-T", "3", "-i", fa, "-0", fbl, fb2)
13 preprocess.addArguments("-T60","-1",a,"-0",b1,b2) 14
14 15 preprocess.add_inputs(fa)
15 preprocess.uses(a, link=Link.INPUT) 16
16 17 preprocess.add_outputs(fbl, fb2, register_replica=True, stage_out=True)
17 preprocess.uses(bl, link=Link.OUTPUT) 18
18 preprocess.uses(b2, link=Link.OUTPUT) 19 wf.add_jobs(preprocess)

19
20 diamond.addJob(preprocess)
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Python API. Workflow

daxgen.py workflow.py
1 fliamond = ADAG("diamond") 1 Jf = Workflow("diamond")
2 2
3 a = File("f.a") 3 fa = File("f.a")
4 bl = File("f.b1") 4 fbl = File("f.b1l")
5 b2 = File("f.b2") 5 fb2 = File("f.b2")
6
6
7 preprocess = Job(
7 preprocess = Job . .
8 il ﬁamespace:"diamond" 8 namespace="diamond",

9 transformation="preprocess",

9 name="preprocess", 10 Versionatd 08

10 version="4.0" 11 )

11 ) 12

12 }/{ 13 preprocess.add_args("-T", "3", "-i", fa, "-0", fbl, beﬂ
[ 13 preprocess.addArguments("-T60","-1",a,"-0",b1,b2) 14

14 15 preprocess.add_inputs(fa)

15 preprocess.uses(a, link=Link.INPUT) 16

16 17 preprocess.add_outputs(fbl, fb2, register_replica=True, stage_out=True)

17 preprocess.uses(bl, link=Link.OUTPUT) 18

18 preprocess.uses(b2, link=Link.OUTPUT) 19 wf.add_jobs(preprocess)

19

20 diamond.addJob(preprocess)
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Python API. Workflow

daxgen.py workflow.py
1 fliamond = ADAG("diamond") 1 Jf = Workflow("diamond")
2 2
3 a = File("f.a") 3 fa = File("f.a")
4 bl = File("f.b1") 4 fbl = File("f.b1")
b2 - File("f.b2™) 5 fb2 = File("f.b2")
6

6

= 7 preprocess = Job(
fgpreprocess = Job( o = 8 namespace="diamond",
8 namespace="diamond",

9 transformation="preprocess",

9 name="preprocess", 10 Versionatd 08

10 version="4.0" 11 )

11 ) 12

12 13 preprocess.add_args("-T", "3", "-i", fa, "-0", fbl, fb2)

13 preprocess.addArguments("-T60","-1",a,"-0",b1,b2) 14

14 15 preprocess.add_inputs(fa)]
[ 15 preprocess.uses(a, link=Link.INPUT) 16

16 17 preprocess.add_outputs(fbl, fb2, register_replica=True, stage_out=True)
17 preprocess.uses(bl, link=Link.OUTPUT) 18 .

18 preprocess.uses(b2, link=Link.OUTPUT) 19 wf.add_jobs(preprocess)

19

20 diamond.addJob(preprocess)
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Python API. Workflow

daxgen.py workflow.py
1 fliamond = ADAG("diamond") 1 Jf = Workflow("diamond")
2 2
3 a = File("f.a") 3 fa = File("f.a")
4 bl = File("f.b1") 4 fbl = File("f.b1l")
5 b2 = File("f.b2") 5 fb2 = File("f.b2")
6
6
7 preprocess = Job(
7 preprocess = Job . .
8 il ﬁamespace:"diamond" 8 namespace="diamond",

9 transformation="preprocess",

9 name="preprocess", 10 Versionatd 08

10 version="4.0" 11 )

11 ) 12

12 13 preprocess.add_args("-T", "3", "-i", fa, "-0", fbl, fb2)

13 preprocess.addArguments("-T60","-1",a,"-0",b1,b2) 14

14 15 preprocess.add_inputs(fa)

15 preprocess.uses(a, link=Link.INPUT) 16

16 17 preprocess.add_outputs(fbl, fb2, register_replica=True, stage_out=True)]
[ 17 preprocess.uses(bl, link=Link.OUTPUT) 18

18 preprocess.uses(b2, link=Link.OUTPUT) 19 wf.add_jobs(preprocess)

19

20 diamond.addJob(preprocess)
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Python API. Workflow

daxgen.py workflow.py
1 fliamond = ADAG("diamond") 1 Jf = Workflow("diamond")
2 2
3 a = File("f.a") 3 fa = File("f.a")
4 bl = File("f.b1") 4 fbl = File("f.b1")
b2 - File("f.b2™) 5 fb2 = File("f.b2")
6

6

= 7 preprocess = Job(
fgpreprocess = Job( o = 8 namespace="diamond",
8 namespace="diamond",

9 transformation="preprocess",

9 name="preprocess", 10 Versionatd 08

10 version="4.0" 11 )

11 ) 12

12 13 preprocess.add_args("-T", "3", "-i", fa, "-0", fbl, fb2)
13 preprocess.addArguments("-T60","-1",a,"-0",b1,b2) 14

14 15 preprocess.add_inputs(fa)

15 preprocess.uses(a, link=Link.INPUT) 16

16 17 preprocess.add_outputs(fbl, fb2, register_replica=True, stage_out=True)
17 preprocess.uses(bl, link=Link.OUTPUT) 18

18 preprocess.uses(b2, link=Link.OUTPUT) 19 wf.add_jobs(preprocess) |

19

[ 20 diamond.addJob(preprocess)
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Python API: Hierarchical Workflow

daxgen.py

: Create a abstract dag WOFkﬂOW.py
adag = ADAG('local-hierarchy')

d Elackdiamond_wf = SubWorkflow("blackdiamond.yml", is_planned=False)

4
2
3
4 daxfile = File('blackdiamond.dax') 2 blackdiamond_wf_add_ar‘gs(
5 daxl = DAX(daxfile)
6
7
8

: ) 3 "--input-dir",

# DAX jobs are called with same arguments passed, 4 "input"

# while planning the root level dax i 2 . 0

dax1.addArguments('--output-site local') 5 --output-sites”,
9 dax1.addArguments('-vvv') 6 vlocal 7,
10 adag.addJob(dax1) 7 EEVAVAVAS
11 8 )
12 9
Q’ 1= dox jobiuses d pre exiscing dax fite 10 sleep_wf = SubWorkflow("sleep.yml", is_planned=False)
14 # that has to be present in the replica catalog - ; e wow .
B joxfile? = File('sleep.dax’) 11 sleep_wf.add_args("--output-sites", "local", "-vwv
16 dax2 = DAX(daxfile2) 12
17 dax2.addArguments('--output-site local') 13 wf.add_jobs(blackdiamond_wf, sleep_wf)

18 dax2.addArguments( '-vwv')
19 adag.addJob(dax2)
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Python API: Hierarchical Workflow

daxgen.py
1 @ Create a abstract dag Workﬂow_py
2 adag = ADAG('local-hierarchy')
3 < Elackdiamond_wf = SubWorkflow("blackdiamond.yml", is_planned=False) |
t 4 daxfile = File('blackdiamond.dax") 2 blackdiamond_wf_add_ar‘gs(
5 dax1 ='DAX(daxFile) 3 "_—input-dir",
6 # DAX jobs are called with same arguments passed, 4 "input"
7 # while planning the root level dax . 2 . N
8 dax1.addArguments('--output-site local') > --output-sites”,
9 dax1.addArguments('-vvv') 6 vlocal 7,
10 adag.addJob(dax1) 7 EEVAVAVAS
11 8 )
12 9
13 # this dax job uses a pre-existing dax file " w
14 # that has to be present in the replica catalog B Leep_wf = SubWor‘kflow( sleep:ymln, 1s_plaTne?=Fa1§e)
B joxfile? = FileC'sleep.dax’) 11 sleep_wf.add_args("--output-sites", "local", "-vwv
16 dax2 = DAX(daxfile2) 12
17 dax2.addArguments('--output-site local') 13 wf.add_jobs(blackdiamond_wf, sleep_wf)
18 dax2.addArguments( '-vwv')
19 adag.addJob(dax2)
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Python API: Hierarchical Workflow

daxgen.py

2 E Create a abstract dag WorkﬂOW_py
adag = ADAG('local-hierarchy')

2
3 d Elackdiamond_wf = SubWorkflow("blackdiamond.yml", is_planned=False)
4 daxfile = File('blackdiamond.dax') 2 blackdiamond_wf_add_ar‘gs(
5 daxl = DAX(daxfile) 3 "_—input-dir",
6 # DAX jobs are called with same arguments passed, 4 "input"
7 # while planning the root level dax . 2 . N
8 dax1.addArguments('--output-site local') > --output-sites”,
( 9 dax1.addArguments('-vvv') 6 vlocal 7,
10 adag.addJob(dax1) 7 EEVAVAVAS
11 8 )
12 9
13 # this dax job uses a pre-existing dax file " w
14 # that has to be present in the replica catalog B Leep_wf = SubWor‘kflow( sleep:ymln, 1s_plaTne?=Fa1§e)
B joxfile? = FileC'sleep.dax’) 11 sleep_wf.add_args("--output-sites", "local", "-vwv
16 dax2 = DAX(daxfile2) 12
17 dax2.addArguments('--output-site local') 13 wf.add_jobs(blackdiamond_wf, sleep_wf)

18 dax2.addArguments( '-vwv')
19 adag.addJob(dax2)
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Python API: Hierarchical Workflow

daxgen.py

1 @ Create a abstract dag Workﬂow_py

2 adag = ADAG('local-hierarchy')

3 d Elackdiamond_wf = SubWorkflow("blackdiamond.yml", is_planned=False)
4 daxfile = File('blackdiamond.dax') 2 blackdiamond_wf_add_ar‘gs(

5 dax1l = DAX(daxfile) 3 " —input-dir",

6 # DAX jobs are called with same arguments passed, 4 "input”

7 # while planning the root level dax . 2 . N
8 dax1.addArguments('--output-site local') 5 --output-sites”,
9 dax1.addArguments('-vvv') 6 "local”,

10 adag.addJob(dax1) 7 EEVAVAVAS

11 8 )

12 9

13 # this dax job uses a pre-existing dax file
14 # that has to be present in the replica cata

10 sleep_wf = SubWorkflow("sleep.yml", is_planned=False) ]
5 ldaxfile? = File('sleep.dax") 11 sleep_wf.add_args("--output-sites", "local", "-vwv"

16 dax2 = DAX(daxfile2) 12

17 dax2.addArguments('--output-site local') 13 wf.add_jobs(blackdiamond_wf, sleep_wf)

18 dax2.addArguments( '-vwv')
19 adag.addJob(dax2)
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Python API: Hierarchical Workflow

daxgen.py

2 E Create a abstract dag WorkﬂOW_py
adag = ADAG('local-hierarchy')

d Elackdiamond_wf = SubWorkflow("blackdiamond.yml", is_planned=False)

2

3

4 daxfile = File('blackdiamond.dax') 2 blackdiamond_wf_add_ar‘gs(
5 daxl = DAX(daxfile)
6
7
8

- ) 3 "--input-dir",
# DAX jobs are called with same arguments passed, 4 "input"
# while planning the root level dax . 2 . N
dax1.addArguments('--output-site local') 5 --output-sites”,
9 dax1.addArguments('-vvv') 6 vlocal 7,
10 adag.addJob(dax1) 7 EEVAVAVAS
11 8 )
12 9

13 # this dax job uses a pre-existing dax file

14 # that has to be present in the replica catalog 10 sleep_wf = SubWorkflow("sleep.yml", is_planned=False)

B joxfile? = FileC'sleep.dax’) 11 sleep_wf.add_args("--output-sites", "local", "-vwv"
16 dax2 = DAX(daxfile2) 12

[17 dax2.addArguments( ' --output-site local') 13 wf.add_jobs(blackdiamond_wf, sleep_wf)

18 dax2.addArguments( '-vwvv')

19 adag.addJob(dax2)
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Python API: Hierarchical Workflow

daxgen.py
1 @ Create a abstract dag Workﬂow_py
2 adag = ADAG('local-hierarchy')
3 d Elackdiamond_wf = SubWorkflow("blackdiamond.yml", is_planned=False)
4 daxfile = File('blackdiamond.dax') 2 blackdiamond_wf_add_ar‘gs(
5 dax1l = DAX(daxfile) 3 " —input-dir",
6 # DAX jobs are called with same arguments passed, 4 "input”
7 # while planning the root level dax . 2 . N
8 dax1.addArguments('--output-site local') 5 --output-sites”,
9 dax1.addArguments('-vvv') 6 "local”,
( 10 adag.addJob(dax1) 7 VAVAYA
11 8 )
12 9
Qi t= daxd jobiuses @ pre existing file 10 sleep_wf = SubWorkflow("sleep.yml", is_planned=False)
14 # that has to be present in the replica s . S won B
B joxfile? = FileC'sleep.dax’) 11 sleep_wf.add_args("--output-sites", "local", "-vwv

12

16 dax2 = DAX(daxfile2)
13 wf.add_jobs(blackdiamond_wf, sleep_wf) ]

17 dax2.addArguments('--output-site local')
dax2.addArguments( '-vvv')
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Python API: Adding Profiles

Profiles can be applied to:

. xgen.
- FileServer daxgen.py
- Site 1 1 add a Profile Object
- Container 2 job.addProfile(Profile(Namespace.ENV, 'PATH','/bin'))
: : 3
i Eg::ﬁg:g:::g; Site 4 # add a profile directly
Job 5 job.profile(Namespace.CONDOR, "universe", "vanilla")
- SubWorkflow
- Workflow
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Python API: Adding Profiles

daxgen.py

1 [} add a Profile Object
| 2 job.addProfile(Profile(Namespace.ENV, 'PATH',"'/bin'))]
3
4 # add a profile directly
5 job.profile(Namespace.CONDOR, "universe", "vanilla")

Create a Profile object, then pass it to job.addProfile()
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Python API: Adding Profiles

daxgen.py

1 [} add a Profile Object
2 job.addProfile(Profile(Namespace.ENV, 'PATH',"'/bin"))
3
4 # add a profile directly
[ 5 job.profile(Namespace.CONDOR, "universe", "vanilla")]

Call job.profile(), and set the profile directly.
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Python API: Adding Profiles

workflow.py

krom Pegasus.api import

USCViterbi

Information Sciences Institute

.

de Cde bde Cde Gde e %

= Job("office-hours")

option 1: ensures valid key is entered, can set multiple profiles

.add_pegasus_profile(clusters_num=1, stageout_clusters=1)
.add_env (PATH="/bin", JAVA_HOME="/java/home")
.add_condor_profile(universe="vanilla")
.add_dagman_profile(retry=3)

.add_globus_profile(count=1)
.add_selector_profile(execution_site="condorpool")

option 2: lower level, can set multiple profiles

.add_profiles(Namespace.ENV, PATH="/bin", JAVA_HOME="/java/home")

option 3: lower level, use when keys have non-alphanumeric characters

.add_profiles(Namespace.CONDOR, key="+KeyName", value="val")
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Python API: Adding Profiles

workflow.py

il krom Pegasus.api import

i

= Job("office-hours")

de Cde bde Cde Gde e *‘:

option 1: ensures valid key is entered, can set multiple profiles

.add_pegasus_profile(clusters_num=1, stageout_clusters=1)
.add_env (PATH="/bin", JAVA_HOME="/java/home")
.add_condor_profile(universe="vanilla")
.add_dagman_profile(retry=3)

.add_globus_profile(count=1)
.add_selector_profile(execution_site="condorpool")

option 2: lower level, can set multiple profiles

.add_profiles(Namespace.ENV, PATH="/bin", JAVA_HOME="/java/home")

option 3: lower level, use when keys have non-alphanumeric characters

.add_profiles(Namespace.CONDOR, key="+KeyName", value="val")

Call obj.add_<namespace>_profile(key1=val1, key2=val2, ...)
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Python API: Adding Profiles

workflow.py

il krom Pegasus.api import

i

de Cde bde Cde Gde e #:

= Job("office-hours")

option 1: ensures valid key is entered, can set multiple profiles

.add_pegasus_profile(clusters_num=1, stageout_clusters=1)
.add_env (PATH="/bin", JAVA_HOME="/java/home")
.add_condor_profile(universe="vanilla")
.add_dagman_profile(retry=3)

.add_globus_profile(count=1)
.add_selector_profile(execution_site="condorpool")

option 2: lower level, can set multiple profiles ]

j.add_profiles(Namespace.ENV, PATH="/bin", JAVA_HOME="/java/home")

option 3: lower level, use when keys have non-alphanumeric characters

.add_profiles(Namespace.CONDOR, key="+KeyName", value="val")

Call obj.add_profiles(Namespace.<NS>, key1=val1, ...)
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Python API: Adding Profiles

workflow.py

il krom Pegasus.api import

j = Job("office-hours")

# option 1: ensures valid key is entered, can set multiple profiles
j.add_pegasus_profile(clusters_num=1, stageout_clusters=1)
j.add_env(PATH="/bin", JAVA_HOME="/java/home")
j.add_condor_profile(universe="vanilla")
j.add_dagman_profile(retry=3)

j.add_globus_profile(count=1)
j.add_selector_profile(execution_site="condorpool")

# option 2: lower level, can set multiple profiles
j.add_profiles(Namespace.ENV, PATH="/bin", JAVA_HOME="/java/home")

16 # option 3: lower level, use when keys have non-alphanumeric characters
17 .add_profiles(Namespace.CONDOR, key="+KeyName", value="val")

.

Call obj.add_profiles(Namespace.<NS>, key="+-.something”, value="val”)
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Python API: Putting It All Together

E!/usr‘/bm/env python3
import logging
from pathlib import Path

1

2

3

4

5 from Pegasus.api import *

6

7 logging.basicConfig(level=logging.INFO)
8
9

TOP_DIR = Path(__file__).parent.resolve()

11 #H# Properties HHHHHHEHEHEHE A
12 props = Properties()

13 props["pegasus.mode"] = "development"

14 props.write()

16 ### Replica Catalog?
17 rc = ReplicaCatalog()

18 rc.add_replica(site="local", 1fn="input.txt", pfn=TOP_DIR / "input.txt")
19 rc.write()

21 ### Transformation Catalogiii
22 tc = TransformationCatalog()
23 compute = Transformation(

24 "compute.sh",

25 site="local",

26 pfn=TOP_DIR / "compute.sh",
27 is_stageable=True

28

29 tc.add_transformations(compute)
30 tc.write()

32 ##H# Workflow # it 1t it 1
33 wf = Workflow("office-hours-workflow")

35 in_file = File("input.txt")

36 out_file = File("output.txt")

37 j1 = Job(compute).add_args("OH").add_inputs(in_file).add_outputs(out_file)
38 wf.add_jobs(j1)

39

USC\fiterbi 40 #4 Plan and Run ###H

. . . 41 wf.pl bmit=T wait
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Python API: Putting It All Together

import Pegasus.api; setup

USCViterbi
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E!/usr/bln/env python3
import logging

from pathlib import Path
from Pegasus.api import *

logging.basicConfig(level=logging.INF0)

TOP_DIR = Path(__file__).parent.resolve()

36
37
38
39
40
41

H#it# Properties #HHHHH R R R
props = Properties()

props["pegasus.mode"] = "development"

props.write()

#it#t Replica Catalogiiittitii i 8,
rc = ReplicaCatalog()

rc.add_replica(site="local", 1fn="input.txt", pfn=TOP_DIR / "input.txt")
rc.write()

### Transformation Catalog
tc = TransformationCatalog()
compute = Transformation(
"compute.sh",
site="local",
pfn=TOP_DIR / "compute.sh",
is_stageable=True

tc.add_transformations(compute)
tc.write()

it Workf Low B 8
wf = Workflow("office-hours-workflow")

in_file = File("input.txt")

out_file = File("output.txt")

j1 = Job(compute).add_args("OH").add_inputs(in_file).add_outputs(out_file)
wf.add_jobs(j1)

### Plan and Run
wf.plan(submit=True).wait()
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Python API: Putting It All Together

create properties file (config)

USCViterbi
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E!/usr/bln/env python3
import logging

from pathlib import Path
from Pegasus.api import *

logging.basicConfig(level=logging.INFO)

TOP_DIR = Path(__file__).parent.resolve()

11
12
13

#it# Properties M O
props = Properties()

props["pegasus.mode"] = "development"

props.write()

pegasus.properties

HF Replica CatalLogmrrrmm G S S S

rc = ReplicaCatalog()
rc.add_replica(site="local", 1fn="input.txt", pfn=TOP_DIR / "input.txt")
rc.write()

### Transformation Catalog

tc = TransformationCatalog()
compute = Transformation(
"compute.sh",
site="local",
pfn=TOP_DIR / "compute.sh",
is_stageable=True

tc.add_transformations(compute)
tc.write()

### Workflow

wf = Workflow("office-hours-workflow")

in_file = File("input.txt")

out_file = File("output.txt")

j1 = Job(compute).add_args("OH").add_inputs(in_file).add_outputs(out_file)
wf.add_jobs(j1)

## Plan and Run

wf.plan(submit=True).wait()
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Python API: Putting It All Together

create replica catalog
(specify input files)
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E!/usr/bln/env python3
import logging
from pathlib import Path

from Pegasus.api import *

logging.basicConfig(level=logging.INFO)

TOP_DIR = Path(__file__).parent.resolve()

H#it# Properties #HHHHH R R R
props = Properties()

props["pegasus.mode"] = "development"
props.write()

### Replica Catalog

pegasus.properties

rc = ReplicaCatalog()
rc.add_replica(site="local", 1fn="input.txt", pfn=TOP_DIR / "input.txt")
rc.write()

replicas.yml

### Transformation Catalog
tc = TransformationCatalog()
compute = Transformation(
"compute.sh",
site="local",
pfn=TOP_DIR / "compute.sh",
is_stageable=True

tc.add_transformations(compute)
tc.write()

### Workflow it 1 S
wf = Workflow("office-hours-workflow")

in_file = File("input.txt")

out_file = File("output.txt")

j1 = Job(compute).add_args("OH").add_inputs(in_file).add_outputs(out_file)
wf.add_jobs(j1)

### Plan and Run ##
wf.plan(submit=True).wait()
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Python API: Putting It All Together

create transformation catalog
(specify executables)
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E!/usr/bln/env python3
import logging
from pathlib import Path

1

2

3

4

5 from Pegasus.api import *

6

7 logging.basicConfig(level=logging.INFO)
8
9

TOP_DIR = Path(__file__).parent.resolve()

11 ### Properties BB R R

12 props = Properties()
13 props["pegasus.mode"] = "development"
14 props.write()

16 ### Replica Catalog

pegasus.properties

17 rc = ReplicaCatalog()
18 rc.add_replica(site="local", 1fn="input.txt", pfn=TOP_DIR / "input.txt")
19 rc.write()

replicas.yml

1 ### Transformation Catalogii

22 tc = TransformationCatalog()
23 compute = Transformation(

24 "compute.sh",

25 site="local",

26 pfn=TOP_DIR / "compute.sh",
27 is_stageable=True

28

29 tc.add_transformations(compute)
30 tc.write()

transformations.yml

32 ##H# Workflow

33 wf = Workflow("office-hours-workflow")

35 in_file = File("input.txt")
36 out_file = File("output.txt")

37 j1 = Job(compute).add_args("OH").add_inputs(in_file).add_outputs(out_file)

38 wf.add_jobs(j1)
39

40 ### Plan and Run ##

41 wf.plan(submit=True).wait()



Python API: Puttin

CONOUVI A WN

©

10
11
12
13
14

16

g It All Together

E!/usr/bln/env python3
import logging
from pathlib import Path

from Pegasus.api import *

logging.basicConfig(level=logging.INFO)

TOP_DIR = Path(__file__).parent.resolve()

i Properties U
props = Properties()

props["pegasus.mode"] = "development"
props.write()

### Replica Catalog

pegasus.properties

rc = ReplicaCatalog()
rc.add_replica(site="local", lfn="input.txt", pfn=TOP_DIR / "input.txt")
rc.write()

### Transformation Catalogriii
tc = TransformationCatalog()
compute = Transformation(

"compute.sh",

site="local",

pfn=TOP_DIR / "compute.sh",

is_stageable=True

tc.add_transformations(compute)
tc.write()

build abstract workflow 3

36
37
38

Q

¥

### Workflow 7 i #H i it
wf = Workflow("office-hours-workflow")

in_file = File("input.txt")

out_file = File("output.txt")

j1 = Job(compute).add_args("OH").add_inputs(in_file).add_outputs(out_file)
wf.add_jobs(j1)

USCViterbi 4

. . . 41
Information Sciences Institute

### Plan and Run ##4 it
wf.plan(submit=True).wait()

replicas.yml

transformations.yml
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Python API: Putting It All Together

plan and run workflow

USCViterbi

Information Sciences Institute

E!/usr/bln/env python3
import logging
from pathlib import Path

from Pegasus.api import *

logging.basicConfig(level=logging.INFO)

TOP_DIR = Path(__file__).parent.resolve()

H#it# Properties #HHHHH R R R
props = Properties()

props["pegasus.mode"] = "development"
props.write()

### Replica Catalog

files will be consumed

by pegasus-plan

-

pegasus.properties

~

rc = ReplicaCatalog()
rc.add_replica(site="local", 1fn="input.txt", pfn=TOP_DIR / "input.txt")
rc.write()

### Transformation Catalog
tc = TransformationCatalog()
compute = Transformation(
"compute.sh",
site="local",
pfn=TOP_DIR / "compute.sh",
is_stageable=True

tc.add_transformations(compute)
tc.write()

### Workflow it 1 S
wf = Workflow("office-hours-workflow")

in_file = File("input.txt")

out_file = File("output.txt")

j1 = Job(compute).add_args("OH").add_inputs(in_file).add_outputs(out_file)
wf.add_jobs(j1)

### Plan and Run ##
wf.plan(submit=True).wait()

5/

replicas.yml

transformations.yml

workflow.yml

—/
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Useful Tips: Building Up the Replica Catalog

rc.write()

USCViterbi

Information Sciences Institute

Erom pathlib import Path

input_dir = Path(".").parent / "inputs"
for p in input_dir.iterdir(): —
rc.add_replica(site="local", lfn=p.name, pfn=p.resolve())

rc = ReplicaCatalog() SR

1nputs

from Pegasus.api import * 1

1nput_1.txt
1nput_2.txt
1nput_3.txt
input_4.txt
1nput_5.txt

Loop through input directory and add all files to the Replica Catalog object.

(also see pegasus-plan --input-dir dirl[.,dir2,...1])

60


https://pegasus.isi.edu/documentation/manpages/pegasus-plan.html

Useful Tips: Chaining Jobs Together

wf = Workflow("office-hours")
job_1 = Job("preprocess")
job_1.add_outputs(File("f1"), File("f2"), File("f3"))

job_2 = Job("findrange™)
job_2.add_inputs(*job_1.get_outputs())
job_2.add_outputs(File("f4"), File("f5"))

Co~NO WU H WN

(o)

job_3 = Job("analyze")
job_3.add_inputs(*job_2.get_outputs())
job_3.add_outputs(File("f6"))

[ S S
wWwNRFES

wf.add_jobs(job_1, job_2, job_3)

USCViterbi

Information Sciences Institute

f1

4
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Useful Tips: Chaining Jobs Together

wf = Workflow("office-hours")
job_1 = Job("preprocess")

job_1.add_outputs(File("f1"), File("f2"), File("f3"))

job_2 = Job("findrange™)
job_2.add_inputs(*job_1.get_outputs())
job_2.add_outputs(File("f4"), File("f5"))

CONNO U H WIN|-

(o)

job_3 = Job("analyze")
job_3.add_inputs(*job_2.get_outputs())
job_3.add_outputs(File("f6"))

[ SO
WNRFE

wf.add_jobs(job_1, job_2, job_3)

USCViterbi

Information Sciences Institute
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Useful Tips: Chaining Jobs Together

wf = Workflow("office-hours")
job_1 = Job("preprocess")

job_1.add_outputs(File("f1"), File("f2"), File("f3"))

/

job_2 = Job("findrange™)
job_2.add_inputs(*job_1.get_outputs())
job_2.add_outputs(File("f4"), File("f5"))

OOV HIWIN =

job_3 = Job("analyze")
job_3.add_inputs(*job_2.get_outputs())
job_3.add_outputs(File("f6"))

[ SO
WNRFE

wf.add_jobs(job_1, job_2, job_3)

USCViterbi
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Useful Tips: Chaining Jobs Together

wf = Workflow("office-hours")
job_1 = Job("preprocess")
job_1.add_outputs(File("f1"), File("f2"), File("f3"))

job_2 = Job("findrange™)
job_2.add_inputs(*job_1.get_outputs())
job_2.add_outputs(File("f4"), File("f5"))

o NN OYUNPH WN =

(o)

job_3 = Job("analyze")
job_3.add_inputs(*job_2.get_outputs())
job_3.add_outputs(File("f6"))

[ SO
WNRFE

wf.add_jobs(job_1, job_2, job_3)

USCViterbi

Information Sciences Institute

f1

/1
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Useful Tips: Chaining Jobs Together

wf = Workflow("office-hours")
job_1 = Job("preprocess")

job_2 = Job("findrange™)

job_1.add_outputs(File("f1"), File("f2"), File("f3"))

job_2.add_inputs(*job_1.get_outputs())

f1

_—

job_2.add_outputs(File("f4"), File("f5"))

W oo NS WN =

job_3 = Job("analyze")
job_3.add_inputs(*job_2.get_outputs())
job_3.add_outputs(File("f6"))

[ SO
WNRFE

wf.add_jobs(job_1, job_2, job_3)

USCViterbi

Information Sciences Institute
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Useful Tips: Chaining Jobs Together

wf = Workflow("office-hours")
job_1 = Job("preprocess")
job_1.add_outputs(File("f1"), File("f2"), File("f3"))

job_2 = Job("findrange™)
job_2.add_inputs(*job_1.get_outputs())

job_2.add_outputs(File("f4"), File("f5"))

_

O NGO UVESA WN =

job_3 = Job("analyze")
job_3.add_inputs(*job_2.get_outputs())
job_3.add_outputs(File("f6"))

[ SO
WNRFE

wf.add_jobs(job_1, job_2, job_3)

USCViterbi

Information Sciences Institute
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Useful Tips: Chaining Jobs Together

wf = Workflow("office-hours")
job_1 = Job("preprocess")
job_1.add_outputs(File("f1"), File("f2"), File("f3"))

job_2 = Job("findrange™)
job_2.add_inputs(*job_1.get_outputs())
job_2.add_outputs(File("f4"), File("f5"))

Co~NO WU H WN

(o)

job_3 = Job("analyze")
job_3.add_inputs(*job_2.get_outputs())
job_3.add_outputs(File("f6"))

[ SO
WNRFE

wf.add_jobs(job_1, job_2, job_3)

USCViterbi

Information Sciences Institute
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Useful Tips: Chaining Jobs Together

wf = Workflow("office-hours")
job_1 = Job("preprocess")
job_1.add_outputs(File("f1"), File("f2"), File("f3"))

job_2 = Job("findrange™)
job_2.add_inputs(*job_1.get_outputs())
job_2.add_outputs(File("f4"), File("f5"))

Ooo~NOOWULLHAS WN

job_3 = Job("analyze")

[
()

job_3.add_inputs(*job_2.get_outputs())

job_3.add_outputs(File("f6"))

[ =
w N =

wf.add_jobs(job_1, job_2, job_3)

USCViterbi

Information Sciences Institute
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Useful Tips: Chaining Jobs Together

wf = Workflow("office-hours")
job_1 = Job("preprocess")
job_1.add_outputs(File("f1"), File("f2"), File("f3"))

job_2 = Job("findrange™)
job_2.add_inputs(*job_1.get_outputs())
job_2.add_outputs(File("f4"), File("f5"))

Ooo~NOOWULLHAS WN

job_3 = Job("analyze")
job_3.add_inputs(*job_2.get_outputs())

[
()

—
[

job_3.add_outputs(File("f6"))

[
w N

wf.add_jobs(job_1, job_2, job_3)

USCViterbi

Information Sciences Institute
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Useful Tips: Chaining Jobs Together

wf = Workflow("office-hours")
job_1 = Job("preprocess")
job_1.add_outputs(File("f1"), File("f2"), File("f3"))

job_2 = Job("findrange™)
job_2.add_inputs(*job_1.get_outputs())
job_2.add_outputs(File("f4"), File("f5"))

Ooo~NOOWULLHAS WN

job_3 = Job("analyze")
job_3.add_inputs(*job_2.get_outputs())
job_3.add_outputs(File("f6"))

[ SO
WNRFE

wf.add_jobs(job_1, job_2, job_3)

By default, dependencies are inferred based on
input/output files created/used by each job.

USCViterbi

Information Sciences Institute
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Resources

Migration Notes

- https://pegasus.isi.edu/documentation/user-guide/migration.html
- Python API Reference

- https://pegasus.isi.edu/documentation/reference-guide/api-reference.html
- Pegasus Tutorial

- https://pegasus.isi.edu/documentation/user-guide/tutorial.html

Pegasus Team

- https://pegasus-users.slack.com/archives/CO1KBPSM64S
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& pegasus.isi.edu,

@ incognito

# Pegasus WMS

# » 13. Migration Notes View page source

13. Migration Notes

13.1. Migrating From Pegasus 4.9.X to
Pegasus 5.0

The Pegasus 5.0 Release is a major release of Pegasus with the
adoption of YAML for representation of all major catalogs. In this
_ release, the following are now represented in YAML:
1. Abstract Workflow

2. Replica Catalog

3. Transformation Catalog

4. Site Catalog

5. Kickstart Provenance Records

1. Introduction
2. Installation
3. Tutorial

4. it

Exanple Workiios In addition, 5.0 has a new Python API developed from the grounds
7] ating the abstract workflow and all the
, submit, monitor, analyze, and generate

#pegasus-support 17
Ask the Pegasus Developers a question

Letme aig
i Mats Rynge - Pegasus Team ..

#1/bin/bash

Monday, March 15th v » the Moving From DAX3 to Pegasus.api.

slease follow these instructions to
set -e

DIRS="/nfs/ccg3/scratch-purge-no-
backups/workflow. isi.edu/scratch3/rynge/irri/scratch /nfs/ccgé4/scratch-purge-no-
backups/workflow. isi.edu/scratchz/rynge/irri/scratch”

1 are Python 3 compliant.
2quire Python 3 on workflow submit node
ages for workflow composition and

for DIR in $DIRS; do
cd $DIR
for SUBDIR in ‘1s'; do

cd ~/disk-footprints

copfeuration

if [ ! -e SSUBDIR.rrd ]; then
rrdtool create $SUBDIR.rrd \
--step 900 \
DS:diskusage: GAUGE:7200:0:U \
RRA:AVERAGE :0.5:1:8760 \
RRA:MIN:0.5:24:8760 \
RRA:MAX:0.5:24:8760

fi

# now collect the disk usage and insert it into the RRD

need help optimizing my workflow! Online Office Hours brought me here (2 |

me o o 72

Return to send  Shift + Return to add a new line



https://pegasus.isi.edu/documentation/user-guide/migration.html
https://pegasus.isi.edu/documentation/reference-guide/api-reference.html
https://pegasus.isi.edu/documentation/user-guide/tutorial.html
https://pegasus-users.slack.com/archives/C01KBPSM64S

Pegasus e

Automate recover and debug saentlﬁc computatlons

-:Get Started o

Pegasus Online Office HOUIS «vvvevneinennnnn e
https://pegasus.isi.edu/blog/online-pegasus-office-hours

Bi-monthly basis on the second Friday of the
month, where we address user questions
and also apprise the commun/ty of new
developments.
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Pegasus Website
https:/fpegasus.isi.edu/

Users Mailing List

pegasus-users@isi.edu

Pegasus Website
pegasus-support@isi.edu


https://pegasus.isi.edu/
https://pegasus.isi.edu/blog/online-pegasus-office-hours

