SALSSA - Adding a new Code

The following is a guide on how to add a new code to SALSSA, using the computational
chemistry code NWChem as an example. In general, adding a new code to SALSSA is
composed of the following steps:

* Register Code Processes/Files associated with the new code.

* Register a Job Script Template, used by SALSSA to generate a Job Script for execution of the
new code.

* Create a Compute Machine Configuration for launching a job.

Each of these steps are described in more detail below. The following assumes that
NWChem has already been downloaded and installed. If you would like to follow along
using NWChem, the link above provides access to downloads and installation instructions.

Register Code Processes/Files

The first step in adding a new code is to register the code's new processes and file types with
SALSSA. This registration process captures information about the code allowing SALSSA to
evaluate dependencies, identify input and output file types, perform metadata extraction,
and to correctly construct invocations of the new code.

Registration information is stored in .ini files located in either the User Registry or the
System Registry. The System Registry contains registrations that come with SALSSA. The
User Registry contains registrations defined by a user of SALSSA. Both System and User
registries are loaded when SALSSA start up. If the same process or file type registration is
discovered in both System and User registries, the User registry will take precedence. In this
way, you can create a custom version of a System registration by adding it to your User
Registry. The System Registry should not be modified directly.

Following are locations for the User Registry, based on platform (<home> is the user's home
directory):

* Linux/Mac: <home>/.salssalregistry

*  Windows: <home>\Application Data\salssa\registry

Following are locations for the System Registry (<install_dir> is location where SALSSA was


http://www.nwchem-sw.org/index.php/Main_Page

installed):

* Linux/Mac: <install_dir>/var/salssa/registry

* Windows: <install_dir>/Python25/var/salssalregistry

In the case of NWChem, create a file called nwchem.iniin the User Registry. The only
constraint on the file name is that it include the extension .ini. Add to it the following text
(don't include the line numbers). This same file (without line numbers) can be found in the
Example Files section below:

1
2 ; NWChem Fil e Types
3
4 [application/text/nwheniinput]
5 m me_key=NWCHEM | NPUT
6 nanme=NWChem | nput
7 netadata_extractors = |
8 Extractor("Title", "M\s*title\ls*\x22(.*)\x22.*%$"),
9 1]
10 fil ename_patterns = [ "*.nw' ]
11
12 [application/text/nwmhent out put]
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nwchem.ini contains three sections, where a section identifies the type of resource being
registered. A section is started using bracket notation containing a mime type, which is
used by SALSSA to identify the new process or file type. Lines 4, 12, and 21 each start a new
section identifying an NWChem input file, an NWChem output file, and an NWChem
process respectively. Each section contains key/value pairs called registration keys used to
describe the particular process or file type. As stated earlier, if the same mime type appears
in the System Registry, the User registry will override it. Following is a description of the
different parts of the file, by line number:

1-3

5-10

12

13-16

18- 20
21

22-32

Comrent |lines. The sem -colon character can be used to insert
conments. Anything that appears after the sem -colon character is
consi dered a coment.

Start of a new section, identified by the nmine type
application/text/nwmcheminput. This section describes an NWhem
i nput file.

Regi stration keys and associ ated val ues used to define the NWChem
input file. Registration keys are described bel ow.

Start of a new section, identified by the mnme type
application/text/nwhem output. This section describes an NWChem
out put file.

Regi stration keys and associ ated val ues used to define the NWChem
output file. Registration keys are described bel ow.

Comment | i nes.

Start of a new section, identified by the mne type process/nwhem
Thi s section describes an NWhem process. By convention, SALSSA
assunes all process mne types start with process. Adherence to
this convention is necessary for SALSSA to function properly.

Regi stration keys and associ ated val ues used to define the NWChem
process. Registration keys are described bel ow

This is a simple example demonstrating the process of registering NWChem with SALSSA,
however it only shows a subset of the possible registration keys. Following is the complete
list of user registration keys and how they may be used in the registration process:



Regi strati on keys shared between processes and file types

Key Val ue Type Descri ption

nane string Nane of the resource

m ne_key string Defines a key that can be used in place of a mne type string in
registration files. For large registration files, it nay be easier to
use a mme_key.

wi dget _cl ass string Fully qualified python class used to render resource on the graph

Possi bl e val ues i ncl ude:
* sal ssa. graph. nodes. Si mNode
A simul ati on node. |Inage and nane will appear in the node
representation.
» sal ssa. graph. nodes. Text Node
A text node. Only nane will appear in the node representation
This is the default.

» sal ssa. graph. nodes. | nrageNode
An image node. Only image will appear in the node representation

Regi stration keys for

file types only

Key Val ue Type Descri ption

default _process string Either a process nmine type or a known process mine_key, the indicated
process will be invoked when "activating" (i.e. double-clicking) a
docunent of this registration's mne type.

filenane_patterns list Alist of file name patterns. These patterns are used to automatically
determine a file's mnme type. Value is expressed in python list fornmat.

file contents list A list of regular expressions. These regular expressions are used to
peek inside a file to deternmine its mine type. This is useful if there
is not a unique file nane pattern for the file type, and there is a well
known string inside the file that can be natched with a regul ar
expression. Only the first 1000 bytes of the file are | ooked at. Val ue
is expressed in python list format.

nmet adat a_extractors list A list of Extractor(nanme, regex) class initializations. The Extractor

class is used to extract netadata froma file. Nane is the nane of the
new netadata property, and regex is the regular expression used to
extract the netadata. The exanple NWChem regi stration uses the follow ng
to extract a Title froman input file (an exanple input file nitrogen.nw,
is included in the Exanple Files section at the end of this document):




[
Extractor("Title",

"AMs*titlels*\x22(. *)\x22.*$"),
]

This exanple extracts the string between the pair of double quotes that
follow the keyword title.

Regi strati on keys for

processes onl

y

Key

Val ue Type

Descri ption

application

string

Contains the absolute path |ocation of a |local binary/executable.

Rel ative paths are not supported. If just the application nane is

provi ded, then the PATH environnent variable is searched for the suitable
appl i cation.

The application entry can be a conma-separated list, this allows an
application to be registered on nore than one platform

Exanpl es:
* Jusr/bin/kedit
* C\Program Fil es\ Text pad 4\ Text pad. exe
e tkdiff,c:\Program Fil es\TkDi ff\tkdi ff.exe

process_cat egory

string

The category of a process type. Each new category will show up as a
separate sibling in the task tree. You can further categorize itens using
the slash "/" character (e.g. "stonp/setup", "stonp/analysis") which wll
result in child folders within the task tree

renot abl e

bool ean

Indicates if the resource can be invoked and run remotely. If thisis
i ndi cated, then there is no need to register the "application" field.
This field will then appear as part of the Launch dialog with a target-
machi ne-specific path for the application on the renote nachi ne.

i nputs

list

Identifies the file types that can be used as inputs. Note that the order
of the inputs, if nore than one is given, is enforced. The order wll be
the sane when generating the comand |ine invocation. |Inputs are
specified by nanme and take a nunber of keyword argunents.

Up to 7 key/value pairs can be provided per "lnput" in no particul ar
order. Only the "minetype" is strictly required. Reasonable defaults are
provided for the other fields. Following are the “Input” keys:




m netype (required) : single string or list of strings . Mnme type or
mnme type list of the input resource(s). Mnmes nust be quoted, see
exanpl es bel ow.

« "application/text"
« ["application/text"]
« ["application/text",”another/m nme"]

mandat ory (optional, default True): a bool ean val ue indicating whether or
not the input type is Manadatory or Optional .

flag (optional, default ""): string. A command-line flag or paraneter.
For exanple, sone input files require a flag such as "-i <input-file>".

count (optional, default 1) : integer . The count/nunber of inputs that
are used. Acceptable values are integers. Any negative integer is
interpreted to nean "one or nore"

help (optional, default "") : string. A quoted help string which will be
used by internal GUs. This text will appear on the input w zard.

requi red_nane (optional, default ""): string . Automatically renane the
input file to this given nane. Sone file nanes nmay be arbitrarily naned
until used as inputs. This entry allows themto be renaned autonatically.
This is simlar to synbolically linking to a file in another directory,
such as "restart.10" to "restart".

visible (optional, default True) : boolean. Wether this input should
appear on the command |line. Some prograns require to be run in the same
directory as their inputs. |If there weren't an Input entry, the software
woul dn't know to use them so this is how an I nput can be specified

wi t hout breaking the comand |i ne.

out put s list Li st of outputs by mne type string or mnme_key. This list is used to
tag the generated files with their proper mne type.
files_to_renove string: comma | Comma delimted list of file patterns for files that should be renoved
delinmted after process conpletion. Pertains specifically to renotable processes
list but al so applicable to any process. Default value is ""
output file patterns string: Whi tespace delinmted list of file patterns to save fromthe outputs of a

whi t espace
delimted

list

process. This pertains specifically to (renote) processes but is also
applicable to any process. Default value is * (i.e. all files are saved).




primary_output _filename |string Name of the primary output file for a process.




Register a Job Script Template

SALSSA provides a default job script template (the default job script template is shown in
the Example Files section below). A job script template is used by SALSSA to generate a job
script used to submit jobs for execution. However, if the default template is not adequate
for your code, SALSSA supports the capability for a user to register their own custom
template.

A job script template can apply to a specific code or a code running on a specific compute
machine. Following is the order in which SALSSA will select a job script template (where the
following step takes precedence over the previous. if found), in order to generate the
resulting job script:

1. default template
2. code based template

3. code/compute machine based template

User's can register their job script template by adding it to the User Registry under the sub-
directory jobscripts. Like process and file type registrations described above, user registered
job script templates will take precedence over the System Registry. System registered job
script templates are also under a sub-directory called jobscripts (see above for the location
of the User and System Registries).

The job script template file name must adhere to one of the following naming rules,
otherwise it will be ignored by SALSSA (this is also the order in which templates are
discovered, as mentioned above):

1. File name is default. This file will be recognized as the the default template and will
be used if no other template is discovered. If this is added to the User Registry, it will
override the defaultjob script template provided in the System Registry.

2. File name is <mime type key>, where <mime type key> is the last component of the
processes mime type. This is a code based template. For example, the mime type
value for an NWChem process is process/nwchem. The mime type key, in this case, is
nwchem. A file named nwchem would be discovered by SALSSA.

3. File name is <mime type key>_<hostname> or <mime_type key>_<hostname>_tasks.
This is a code/compute machine based template. <mime type key> is the same as
above, <hostname> is the name of the compute machine, and the suffix tasksis used
if the template applies to task parallel jobs. For example, for a single NWChem job
running on salssa.pnl.gov, the file name nwchem_salssa would be discovered. If it
were a task parallel job, then a file named nwchem_salssa_tasks would be discovered
by SALSSA.

4. File name is <mime type key>_<logical compute machine name> or <mime_type
key>_<logical compute machine name>_tasks. This is a code/compute machine based



template. <mime type key> is the same as above, <logical compute machine name> is
the name a user assigns to a compute machine configuration in the launch dialog,
and the suffix tasks is used if the template applies to task parallel jobs. For example,
for a single NWChem job running on the compute machine configuration named
salssa_nuw, the file name nwchem_salssa_nw would be discovered. If it were a task
parallel job, then a file named nwchem_salssa_nw_tasks would be discovered by
SALSSA.

The job script template itself is a shell script file containing SALSSA variables, which are
substituted with actual values when the job script is generated. In the case of NWChem,
create a file called nwchem in the User Registry under the sub-directory jobscripts, and add
to it the following (this file is also provided in the Example Files section below, without line
numbers):

1 #!/bin/sh
# This is an exanple job sal ssa script tenplate

# for NWChem

2
3
4
5 # Run dos2unix on all text files
6 for f in *

7 do

8 if [ “file $f |grep -c text™ !="0" ]; then
9

dos2uni x $f 2> /dev/ nul

10 fi
11 done
12
13

14 # In the sinple case, the programsinply runs with well known i nput
15 # and out puts whi ch have been registered with SALSSA

16 ##code## >& nwchem out

17

18 # The status nust be witten to a file named status

19 echo $? > status

There are three important sections of this template that need mentioning, and are described
below, by line number:



5-11 Converts a job's text files fromDOS to Unix format. This nust be
included in your tenplate if running SALSSA on a wi ndows platform

16 This is the invocation comand. SALSSA's job script generator will
repl ace the variabl e ##code## with the bi nary executable path
provided in the |aunch dialog along with input paranmeters based on
the the process registration. For exanple, based on the NWChem
registration in the previous section, using nitrogen.nw as the input
file, and using an executabl e binary path of
[ apps/ nmchent bi n/ nachem the val ue of ##code## woul d be:

[ apps/ nwchent bi n/ nachem ni trogen. nw
The new value for this |line would be:
[ apps/ nwmchent bi n/ nachm ni trogen. nw >& nwchem out

nitrogen.nw is provided in the Exanple Files section at the end of
thi s docunent.

19 The status val ue of the invocation command nust be recorded in a
file called status. SALSSA uses this to report status of the job to
t he user.

This is a fairly simple template, demonstrating a single execution of NWChem and only
containing the one SALSSA variable ##code##. Examples of more complex templates can be
found in the System Registry. The other SALSSA variables that may be included in a job
script template are described below:

SALSSA Variables for all job types

Vari abl e Descri ption

##account ## Al l ocati on account

#i#code## I nvocati on conmand

#H#nodes## Nunber of nodes to use

#H#ppn#i# Processors per node

#H#pr ocs## Total nunber of processors requested
##runDi r ## Directory |ocation where code will run

##wal | ti me## Wall time limt

SALSSA Vari abl es for Task Parallel jobs

Vari abl e Descri ption

##di r Li st ## List of run directories for tasks

##nodesTask## |Nunmber of nodes to use per task

##nt asks## Nurber of tasks

##procsTasks## |Total nunber of processors requested per task




Compute Machine Configuration

At this point NWChem should be registered with SALSSA, this includes process and file
types along with a job script template. In order to launch an NWChem job, a compute
machine will need to be configured as part of the launch process.

The following steps outlined below, are a guide to creating a new NWChem job and the
configuration of a compute machine supporting its launch:

1. Startup SALSSA, create a new Study and navigate to it.

2. At this point you should see NWChem in the Tasks panel. It may look similar to the
screen shot below:

Tasks (double-click to create) B &
=~ AnalysisProcess —
gnuplot
wisit
MNWChem
NWChem
~Process
Edit
kate
=~ 5PH ]
SPH
SPH Editor
S5PH Spreadsheet
= 5tomp
Material Generator
(4] D
Log Message

[4]

Double-click the NWChem task to start the wizard.

3. Follow the wizard instructions, stop when you reach the Launch Page. When asked to
provide an input file, use the sample nitrogen.nw provided in the Example Files
section at the end of this document.

4. On the Launch Page, you will need to configure the launch to use the machine where
NWChem was installed. In this example, a workstation configuration is used, as
opposed to a queued machine. Select either a system registered workstation (e.g.



penrose) or user configured workstation and click the Add button.

. Fillin all fields to complete configuration. Ensure Machine Name field is the
compute machine where NWChem was installed and NWChem Binary Path field
contains the absolute path location of the NWChem binary on the compute machine.

. Click Finish. This will launch the NWChem job. Job status and results will be
reported in SALSSA.



Example Files

nwchem.ini (NWChem registration file)

; NWChem Fil e Types

[ application/text/nwhem input]

m me_key=NWCHEM | NPUT

name=NWChem | nput

met adat a_extractors = |
Extractor("Title", "A\s*title\s*\x22(.*)\x22.*%$"),
]

filename_patterns = [ "*.nw' ]

[ application/text/nwheni out put ]
m me_key=NWCHEM OUTPUT
name=NWChem Qut put

filenanme_patterns = [ "nwhemout", ]

file_contents = [ "Northwest Conputational Chem stry Package",

;  NWChem Pr ocess
[ process/ nwmcheni
name=NWChem
process_cat egor y=NWChem
r enot abl e=Tr ue
i nput s=[
I nput (M nmet ype="NWCHEM | NPUT", nandat or y=Tr ue)
]
wi dget _cl ass=sal ssa. gr aph. nodes. Si nNode
outputs = [
" N\CHEM_OUTPUT"
]

primary_out put _fil ename=nwchem out

]



nitrogen.nw (sample NWChem input file)

title "Nitrogen cc-pvdz SCF geonetry optinization"
geometry
n0O0O
n 0O 1.08
end
basi s
n library cc-pvdz
end

task scf optim ze



default (SALSSA's default jobscript template)

#!/ bi n/ sh

# This is a default job salssa script config file

# Run dos2unix on all text files
for f in *
do
if [ "file $f |grep -c text™ != "0" ]; then
dos2uni x $f 2> /dev/ nul
fi

done

# In the sinple case, the programsinply runs with well known i nput
# and output file nanes

# The status must be witten to a file named status

##tcode##

echo $? > status



nwchem (sample jobscript template for nwchem)

#! / bi n/ sh
# This is an exanple job sal ssa script tenplate
# for NWChem

# Run dos2unix on all text files
for f in *
do
if [ "file $f |grep -c text™ !="0" ]; then
dos2uni x $f 2> /dev/ nul
fi

done

# In the sinple case, the programsinply runs with well known i nput
# and out puts which have been regi stered with SALSSA

##code## >& nwchem out

# The status nmust be witten to a file naned status

echo $? > status



