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1. INTRODUCTION

In the BrokerInfo file (created by the RB), the various information concerning a job (chosen CE,
location of the considered data, etc.) is available, so that they can be used by the applications (in
particular to get the handle to the physical file names that the application has to consider).

The Brokerinfo file is wrote relying on the Condor ClassAds, and therefore it can not be so easy
to read and interpret it. We therefore provide a command line tool and a C++ APl (described in the
next chapters) to allow usersto easily parse thisfile.

A first document discussing about Brokerinfo file was [U1]: chapters [2] and [3] come from that
document.

The edg-brokerinfo software is available in the EDG repository ([U2]): edg-brokerinfo*.rpm
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2. BRIEF DESCRIPTION FOR THE NEED OF THE BROKERINFO FILE

When the user specifies in the InputData field of the JDL expression (used when a job is
submitted) the input data selection, the Resource Broker finds out where (in which Storage
Element(s)) these data are physicaly stored, and based on this info, chooses the closest most suitable
Computing Element where to submit the job. Therefore the Resource Broker takes into account the
replica information for scheduling. In the InputData field, the user can specify lists of Logica File
Names and/or GUID or logical file collections LCN.

The Storage Element is chosen considering also the protocol that the application is able to * speak”
(thisis defined in the DataAccessProtocol field of the JDL expression) and “satisfied” by the Storage
Element. Here we give a set of definitions to better understand what follows:

LFN = Logical File Name
It is an arbitrary string corresponding to the logical name of thefile, is an dias to one SFN.
Eg.: Ifn:myfile.dat

GUID = Grid Unique I dentifiers
It isanumber that identify one (and only one) SFN.
EQ: guid:135b7b23-4a6a-11d7-87€7-9d101f8c8b70

LCN = Logical Collection Names
Isalabel for identify an aready defined file collection.
Eg: Icn:Higgs

SFN = Storage File Name

It has the following URL form: sfn://<hostname>/<path>/<filename>, where <hostname> is the
hostname of the Storage Element serving the file, <path> is a protocol independent common path and
<filename> is an arbitrary string which corresponds to the physical name of the file.

Eg.: sfn://sel.cern.ch/dataimyfile.dat
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3. THE BROKER INFO FILE

WP1 and WP2 agreed on a possible approach to this problem: the idea is to “pack up” this
information in afile (.BrokerInfo), which is sent to the job-working directory of the worker node with
the input application sandbox. Here is the format (based on Condor ClassAds) and the content of this
broker info file:

[
Comput i ngEl enmrent =[
nanme="cel.infn.it:2119/jobmanager-pbs-short";
AccessCost=[ time=3456; size=10000 ];
Cl oseSt or ageEl enent s={
[
G ueSASt at eAvai | abl eSpace 10027844;
G ueCESEBI ndCEAccesspoint = "/diskm";
mount = " d ueCESEBi ndCEAccessPoi nt";
nane = "sel.pd.infn.it";

freespace = "d ueSASt at eAvai | abl eSpace”

G ueSASt at eAvai | abl eSpace 10324254;
G ueCESEBI ndCEAccesspoint = "/ di skpd";

mount = " d ueCESEBi ndCEAccessPoi nt " ;
nanme = "se2.pd.infn.it";
freespace = "d ueSASt at eAvai | abl eSpace”
]
}
l;
Dat aAccessProtocol ={ "gridftp" , "file" };

Input FNs={ [ name="Ifn:file76.dat";
SFNs={ "sfn://sel.pd.infn,it/data00/file76.dat",
"sfn://se.cern.ch/cms/m/fil e76.dat" }
1.
[ name="1fn:filex";
SFNs={ "sfn://sel.pd.infn.it/data00/filex",
"sfn://se.in2p3.fr/data/00/filex" }
1.

[ name="Ifn: nndb";
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SFNs={ "sfn://se.cern.ch/cms/ m/cal 1. DB" }

}
St orageEl ements={ [ nane="sel.pd.infn.it";
protocol s={ [ name="gridftp"; port=4444 ],
[ name="file"; port=undefined ] }
1,
[ nanme="se.cern.ch";
protocol s={ [ nanme="gridftp"; port=4444 ],
[ name="rfio"; port=55551] }
1,
[ nanme="se.in2p3.fr";
protocol s={ [ name="gridftp"; port=44551] }

b
Vi rtual Organi zati on=" CV5"
]

CE = Resourceld specifies the identifier of the Computing Element where the job has been dispatched.

DataAccessProtocol = {proto,, proto,, ..., proto,} isthelist of protocols that the application is able “to
speak” (thisisthe value specified as DataAccessProtocol in the JDL expression).

InputFNs isthe list of logical file names specified in the InputData attribute of the JDL expression.

Then, for each logica file name specified in the InputData attribute, the list of all correspondent
physica file names is specified: with Ifn one specifies the LFNs specified in the InputData attribute,
while PFNs is alist of list: the first list represents the physical file names associated to the first logical
file specified in the LFNs list, the second list corresponds to the second LFN, etc...

Then the list SEs is specified: these are Storage Elements storing files specified in the PFNs and/or
LFN2PFN lists.

For each of these storage elements, a list of “supported” protocols (attribute SEProtocols), and, for
each protocol, the correspondent port number (attribute SEPorts) are then provided.

CloseSEs = {SE,, SE,, ..., SE} defines the list of Storage Elements “close” to the Computing Element
where the job has been submitted. We assume that this information is available in the MDS (provided
by the WP4 information providers).

Each storage element is identified by the correspondent full host name.
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For each of these Storage Elements, the mount point to that Storage Element from the Computing
Element where the job has been dispatched (if there is “local access’) is specified: the first element of
the ligt is the mount point for the firs SE specified in the CloseSEs list, the second element

corresponds to the second element of the CloseSEslidt, etc...

Both a command line tool (described in section 4) and a C++ API (described in section 5) is provided,
to allow usersto easily “read” the content of this BrokerInfo file.
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4. USING THE COMMAND LINE INTERFACE

The edg-brokerinfo is the command line tool to “read” the BrokerInfo file.

The edg-brokerinfo command is installed on Ul and WN machines. It is normally located in:
/ opt / edg/ bi n/ edg- br okeri nfo

If this command is called from the shell prompt without specifying any arguments, a message is
returned:

[user@)] # /opt/edg/bin/edg-brokerinfo

/ opt / edg/ bi n/ edg- br okeri nfo: please specify a function with paraneters
use /opt/edg/ bi n/ edg- brokerinfo --help for functions and paraneters |i st

With the - - hel p option, users can get athe list about available flags, functions and arguments:

[user@)I] # edg-brokerinfo --help

Use: # edg-brokerinfo [-v] [-f filenane] function [paraneter] [paraneter]
-v : for verbose, formatted out put
-f : for specify a brokerinfo file

supported funtions are:

./ bi CLI getCE

./ bi CLI get Dat aAccessProtocol
./ bi CLI getl nputData

./ bi CLI get SEs

./ bi CLI getd oseSEs

./ bi CLI get SEMbunt Poi nt <SE>
./ bi CLI get SEFreeSpace <SE>
./bi CLI get LFN2SFN <LFN>

./bi CLI get SEProtocol s <SE>
./ bi CLI getSEPort <SE> <Protocol >
./ bi CLI getVirtual Organization
./ bi CLI get AccessCost
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The commands biCLI getSEMountPoint <SE> and biCLI getSEFreeSpace <SE> return a non-null
output only if <SE> isaclose SE.

Therefore there are two possible flags (-v and -f):

-v : for a verbose, formatted output. The interface gives various information like: the API function
name and namespace, the API returned value (BI_SUCCESS or BlI_ERROR) and, of course, the
desired output value. For example compare the two following outputs (with and without —v flag):

[user@)] # edg-brokerinfo -v getCE

BrokerlInfo:: getBlFileNane(): .Brokerlnfo

Br oker I nfo:: get CE():

-> | xdeOl. pd.infn.it:2119/j obnanager- | sf-gri dol
-> Bl _SUCCESS

[user@)] # edg-brokerinfo getCE
| xdeOl. pd.infn.it:2119/jobmanager-1sf-grid0l

The default is without verbose outpuit.

-f: on Ul let users specify the pathname of the BrokerInfo file, e.g.:

[user@)] # edg-brokerinfo —v —f bi_bile_1 getCE
| xdeOl1. pd.infn.it:2119/j obmanager-1sf-gri dol

There are basically two ways for parsing elements from a BrokerInfo file.
Thefirst oneis directly from the job, and therefore from the WN where the job is running (see
the example in section 4.1).

The second one is from the Ul, and therefore after job execution, after having retrieved the
BrokerInfo file (in section 4.2 an example is provided).

To use the edg-brokerinfo command, the EDG_WL_RB_BROKERINFO must be defined: it should
refer to the pathname of the Brokerlnfo file. If is not defined the interface will give back an error
message. It is not necessary to set this variable in the worker node, since it is “automatically” defined
by the system.

For what concerns the various functions:
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functionName <functionParameter> :

they are explained in detailsin the APl sections (sections 5).

4.1. EXAMPLE: GETTING THE CE ID USING THE EDG-BROKERINFO COMMAND
FROM THE WN

Write a brokerinfo_test 1.jdl file, referring to a job which issues the edg-brokerinfo command to get
the CE where the job has been dispatched, e.g.:

Execut abl e = "/ opt/edg/ bi n/ edg- br okeri nf 0o";
Argunent s = "-v getCE";

St dQut put = "stdout.txt";

St dErr or = "stderr.txt";

Qut put Sandbox = {"stdout.txt","stderr.txt"};

Then submit this job from an Ul machine to the grid:

[ sal coni @estbed009 jdl]$ dg-job-submt -0 Jid brokerinfo test_1.jdl

Connecting to host grid004f.cnaf.infn.it, port 7771
Loggi ng to host grid0O4f.cnaf.infn.it, port 15830

============= dg-j ob-subnit Success
The job has been successfully submtted to the Resource Broker.
Use dg-job-status command to check job current status. Your job identifier (dg_jobld) is:
https://grido04f.cnaf.infn.it:7846/131.154.99. 139/ 124918297052489?gri dO04f.cnaf.infn.it: 7771
The dg_j obld has been saved in the following file:
/ hone/sal coni /jdl/JId

Then retrieve the sandbox files:

[ sal coni @estbed009 jdl]$ dg-job-get-output -i Jid

LR R R R R R R R R R R R R R kR R R R

JOB GET QUTPUT QUTCOMVE

| ST-2000-25182 INTERNAL 12/ 18



Doc. Identifier:

EDG-BROKERINFO USER GUIDE

Date 21/03/03 :

Qut put sandbox files for the job:

https://grid004f. cnaf.infn.it:7846/131.154. 99. 139/ 124918297052489?¢gri d004f.cnaf.infn.it: 7771

have been successfully retrieved and stored in the directory:
/tnp/ 124918297052489

LR R R R R R R R R R kR R R R

Then check the standard output file (i.e. the output of the edg-brokerinfo command):

[ sal coni @estbed009 jdl]$ cat /tnp/124918297052489/ st dout . t xt
Br oker | nf o: : get CE() :

-> testbed008. cnaf.infn.it:2119/j obnanager - pbs-short

-> Bl _SUCCESS

4.2. EXAMPLE: PARSING THE BROKERINFO FILE FROM THE Ul

Write a brokerinfo_test_2.jdl file like this:

Execut abl e = "getBl.sh";
St dQut put = "stdout.txt";
St dError = "stderr.txt";

I nput Sandbox = {"getBIfile.sh "};
Qut put Sandbox = {"stdout.txt",6 "stderr.txt"};

Where getBlfile.sh is a simple bash script like this:

#
# 1/ bin/sh

#

cat $EDG W. RB_BROKERI NFO

which therefore prints in the standard output the content of the BrokerInfo file.
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Submit the job and retrieve the output sandbox files.

[ sal coni @estbed009 jdl]$ dg-job-submit -o Jld brokerinfo_test_2.jdl

Connecting to host grid004f.cnaf.infn.it, port 7771
Logging to host grid0O4f.cnaf.infn.it, port 15830

dg-j ob-submt Success
The job has been successfully submtted to the Resource Broker.

Use dg-job-status command to check job current status. Your job identifier (dg_jobld) is:
https://grid004f.cnaf.infn.it:7846/131.154.99. 139/ 130820297825808?gri d004f. cnaf.infn.it: 7771
The dg_j obld has been saved in the following file:

/ hone/sal coni /jdl/JId

[ sal coni @estbed009 jdl]$ dg-job-get-output -i Jid

R R R R R R R R R R R R R R S R R R R R R R R R R R
JOB GET QUTPUT OUTCOME
Qut put sandbox files for the job:

https://grid004f.cnaf.infn.it:7846/131. 154. 99. 139/ 131239299403696?gri d004f . cnaf.infn.it: 7771

have been successfully retrieved and stored in the directory:
/tnp/ 131239299403696

R RS S S S S S S SRR E R R R R R R R R R R RS S S SRS R R R R R R R R R R R R R R SRR S EEEEEEEEEEEEEEEEEEEEEEEE]

[ sal coni @estbed009 jdl]$ cp /tnp/131239299403696/ st dout . txt file_to_parse

Now the BrokerInfo file is alocd file (file to_parse) and is possible to parse it and to get from it all
the needed information. For exampleit is possible to get the CE id:

[ sal coni @estbed009 jdl]$ edg-brokerinfo —v -f file_to_parse getCE

Broker I nfo: : get CE():
-> testbed008. cnaf.infn.it:2119/j obmanager - pbs-short
-> Bl _SUCCESS

[ sal coni @est bed009 jdl]$
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5. THE BROKERINFO API - C++ CLASS

This is a smple class for parsing the .Brokerinfo file, which contains technica details and
information for running an application. Brokerinfo has been developed like a singleton class, so only
one object's instance can be created in a program context. There isn’'t a public data structure. Its
private data structure contains:

astring BrokerInfoFile_, filled by the value of environment's variable
EDG_WL_RB_BROKERINFO:;

one instance_ handler, used for referencing the BrokerInfo object;
one ClassAd* ad_object for parsing thefile;

The public methods are;

Br oker I nf o* i nstance(void);
returns the handl e of the singleton object.
Bl _Result getCE(std::string& CE);

returns Bl _SUCCESS if the file has a CE paraneter specified,
otherwi se, if operation fails, a Bl _ERROR

The paraneter CE is referenced to CE nane, selected by the Resource
Br oker .

Bl _Result getDataAccessProtocol (std::vector<std::string>& DAPS);

returns Bl _SUCCESS if the file has a DataAccessProtocol paraneter
list specified fromthe user in the JDL file, otherwise, if operation
fails, a Bl _ERROR

The string vector DAPs is referenced to the specified data access
protocol list.

Bl _Result getlnputData(std::vector<sd::string>& |Ds);

returns Bl _SUCCESS if the file has an I nputData paraneter |ist
specified fromthe user in the JDL file, otherwise, if operation
fails, a Bl ERROR

The string vector IDs is referenced to the InputData list: LFN, GU D
or LFC

Bl _Result getLFN2SFN(std::string LFN, std::vector<std::string>&
SFNs) ;

returns Bl _SUCCESS if the file has a LFN to SFNs paraneter list with
correct mapping, otherwise, if operation fails, a Bl _ERROR

The paraneter LFN contains the SFN, GUI D or LCN val ue specified and

the paraneter SFNs will be referenced to the list of storage file
nane mat ched.
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Bl _Result getSEs(std::vector<std::string>& SEs);

returns Bl _SUCCESS if the file has SE paranmeter list, otherwise, if
operation fails, a Bl _ERROR

The paraneter SEs is referenced to the Iist of storage el enent
speci fied by Resource Broker

Bl _Result getSEprotocol s(std::string SE, std::vector<std::string>&
SEPr ot 0s) ;

returns Bl _SUCCESS if the file has SEProtocols paraneter |ist,
otherwi se, if operation fails, a Bl _ERROR

The paraneter SE contai ns one storage el enent nane and paraneter

SEprotocols is referenced to the list of protocols inplenmented on
speci fied SE, values come from ResourceBroker matching.

Bl _Result getSEPort(std::string SE, std::string SEProtocol
std::string& SEPort);

returns Bl _SUCCESS or, if operation fails, a Bl _ERROR

The paraneter SE contains one storage el ement nane and paraneter
SEPr ot ocol contains the protocol nanme, paranmeter SEPort will be

referenced to the value of matching port for that protocol, matching
is done by Resource Broker.

Bl _Result getCl oseSEs(std::vector<std::string>& SES);

returns Bl _SUCCESS or, if operation fails, a Bl _ERROR

The paraneter list SEs will be referenced to the list of the conputer

el ement's nearest storage el ement hosts, values come from Resource
Broker matching and fromlocal CE farm configuration

Bl _Result get SEMbunt Point(std::string CloseSE, std::string& SEMount);
returns Bl _SUCCESS or, if operation fails, a BlI_ERROR

The paraneter Cl oseSE contains one “near” storage el enment nanme and
paraneter SEMount will be referenced to the relative CE NFS nount
poi nt .

Bl _Result get SEFreeSpace(std::string Cl oseSE, std::string&
SEFr eeSpace) ;
returns Bl _SUCCESS or, if operation fails, a Bl _ERROR

The paraneter Cl oseSE contains one “near” storage el enent name and

par anmet er SEFreeSpace is returned and correspond to the anount of
FreeSpace avail able on the SE

Bl _Result getVirtual Organization(std::string& VO ;
Ret urns Bl _SUCCESS or, if operation fails, a Bl _ERROR
The paranenter VO is referenced to user’s Virtual Organization

Bl Result getAccessCost(std::string& tineTotal, std::string&
byt eToTransf);
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Ret urns Bl _SUCCESS or, if operation fails, a Bl _ERROR

Returns the WP2 get AccessCost function output for the the sel ected
CE. The parneter tinmeTotal is referenced with approx. tinme needed to
replicate all files to a near SE and paraneter byteToTransf is
referenced to the approx. data size that nust be replicated.

To link your program with the BrokerInfo library you can use the following example:

g++ nybrokerinfo_program C -g -0 nybrokerinfo_program\
- | ${ EDG_LOCATI ON}/ i ncl ude/ edg- br okerinfo \

-L${EDG LOCATION}/1ib \

- | edg- br okerinfo
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The private nethods inplemented in Brokerlnfo class are:

Br oker | nfo(void);

is the constructor class, this method search and check the
environnment variable and read the brokerinfo file, create and fill

the ClassAd object. If is not possible to parse the file with
speci fi ed PARSE_RULE value a fault assertion will be generated.

Bl _Result searchAD(std::string attrName, std::string& attrExpr,
cl assad: : Cl assAd* cl Ad);

is used for searching for an attribute attrNanme val ue inside a
cl assad obj ect.

void prettyStrList(std::string buffer, std::vector<std::string>&
outList);

converts a string list into a string vector.

void prettyCAdLi st(std::string buffer, std::vector<std::string>&
outList);

converts a classad list into a classad vector.

void prettyString(std::string& outStr);

cl assad: : Cl assAd* parser AD(std::string buffer);

removes quoting (“.”) froma string, if the string is not quoted
| eaves it untouched.
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