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OGF IPR Policies Apply
• “ I acknowledge that participation in this meeting is subject to the OGF Intellectual 

Property Policy.”
• Intellectual Property Notices Note Well:  All statements related to the activities of 

the OGF and addressed to the OGF are subject to all provisions of Appendix B of GFD-C.1, 
which grants to the OGF and its participants certain licenses and rights in such 
statements. Such statements include verbal statements in OGF meetings, as well as 
written and electronic communications made at any time or place, which are addressed to:

• the OGF plenary session, 
• any OGF working group or portion thereof, 
• the OGF Board of Directors, the GFSG, or any member thereof on behalf of the OGF, 
• the ADCOM, or any member thereof on behalf of the ADCOM, 
• any OGF mailing list, including any group list, or any other list functioning under OGF auspices, 
• the OGF Editor or the document authoring and review process 

• Statements made outside of a OGF meeting, mailing list or other function, that are 
clearly not intended to be input to an OGF activity, group or function, are not subject 
to these provisions.

• Excerpt from Appendix B of GFD-C.1: ” Where the OGF knows of rights, or claimed rights, 
the OGF secretariat shall attempt to obtain from the claimant of such rights, a written 
assurance that upon approval by the GFSG of the relevant OGF document(s), any party will 
be able to obtain the right to implement, use and distribute the technology or works 
when implementing, using or distributing technology based upon the specific 
specification(s) under openly specified, reasonable, non-discriminatory terms. The 
working group or research group proposing the use of the technology with respect to 
which the proprietary rights are claimed may assist the OGF secretariat in this effort. 
The results of this procedure shall not affect advancement of document, except that the 
GFSG may defer approval where a delay may facilitate the obtaining of such assurances. 
The results will, however, be recorded by the OGF Secretariat, and made available. The 
GFSG may also direct that a summary of the results be included in any GFD published 
containing the specification.”

• OGF Intellectual Property Policies are adapted from the IETF Intellectual Property 
Policies that support the Internet Standards Process.
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Outline

• SAGA in a Nutshell
• Application­level Interoperability 
• SAGA: Some Practical Details..
• SAGA Overview­II

• Code examples, Functional­package
• Software development

•  C++ (Andre)
• Java (Thilo)
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SAGA in a Nutshell

• Why are there so few grid applications out there?
• A lack of simple, stable, integrated and uniform high­level 
programming interface that provides the most common grid 
programming abstractions?
• Need to hide underlying complexities, varying semantics, 
heterogenities and changes from application  program(er)
• Measure(s) of success:

– Does SAGA enable quick development  of “new” grid applications?

– Does it enable greater functionality using less code?
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Copy a File: Globus GASS
if (source_url.scheme_type == GLOBUS_URL_SCHEME_GSIFTP ||   
    source_url.scheme_type == GLOBUS_URL_SCHEME_FTP    ) {  
  globus_ftp_client_operationattr_init (&source_ftp_attr);  
  globus_gass_copy_attr_set_ftp (&source_gass_copy_attr, 
                                 &source_ftp_attr);      
}                                                           
else {                                                      
  globus_gass_transfer_requestattr_init (&source_gass_attr, 
                                  source_url.scheme);    
  globus_gass_copy_attr_set_gass(&source_gass_copy_attr,    
              &source_gass_attr);                           
}                                                           
 
output_file = globus_libc_open ((char*) target,             
              O_WRONLY | O_TRUNC | O_CREAT,                 
              S_IRUSR  | S_IWUSR | S_IRGRP |                
              S_IWGRP);                                     
if ( output_file == -1 ) {                                  
  printf ("could not open the file \"%s\"\n", target);      
  return (-1);                                              
}                                                           
/* convert stdout to be a globus_io_handle */
if ( globus_io_file_posix_convert (output_file, 0, 
                                  &dest_io_handle)  
     != GLOBUS_SUCCESS) {                                   
  printf ("Error converting the file handle\n");            
  return (-1);                                              
}                                                           
                                                            
result = globus_gass_copy_register_url_to_handle (          
         &gass_copy_handle, (char*)source_URL,              
         &source_gass_copy_attr, &dest_io_handle,           
         my_callback, NULL);                                
if ( result != GLOBUS_SUCCESS ) {                           
  printf ("error: %s\n", globus_object_printable_to_string
          (globus_error_get (result)));                     
  return (-1);                                              
}                                                           
globus_url_destroy  (&source_url);                          
return (0); 
}

int copy_file (char const* source,   char const* target) 
{
globus_url_t                       source_url;
globus_io_handle_t                 dest_io_handle;
globus_ftp_client_operationattr_t  source_ftp_attr;
globus_result_t                    result;
globus_gass_transfer_requestattr_t source_gass_attr;
globus_gass_copy_attr_t            source_gass_copy_attr;
globus_gass_copy_handle_t          gass_copy_handle;
globus_gass_copy_handleattr_t      gass_copy_handleattr;             
globus_ftp_client_handleattr_t     ftp_handleattr;                   
globus_io_attr_t                   io_attr;                          
int                                output_file = -1;                 
                                                                     
if ( globus_url_parse (source_URL, &source_url) != GLOBUS_SUCCESS ) {
  printf ("can not parse source_URL \"%s\"\n", source_URL);          
  return (-1);                                                       
}                                                                    
                                                                     
if ( source_url.scheme_type != GLOBUS_URL_SCHEME_GSIFTP &&           
     source_url.scheme_type != GLOBUS_URL_SCHEME_FTP    &&           
     source_url.scheme_type != GLOBUS_URL_SCHEME_HTTP   &&           
     source_url.scheme_type != GLOBUS_URL_SCHEME_HTTPS  ) {          
  printf ("can not copy from %s - wrong prot\n", source_URL);        
  return (-1);                                                       
}                                                                    
globus_gass_copy_handleattr_init  (&gass_copy_handleattr);           
globus_gass_copy_attr_init        (&source_gass_copy_attr);          
                                                                     
globus_ftp_client_handleattr_init (&ftp_handleattr);                 
globus_io_fileattr_init           (&io_attr);                        
                                                                     
globus_gass_copy_attr_set_io      (&source_gass_copy_attr, &io_attr);
                                   &io_attr);                        
globus_gass_copy_handleattr_set_ftp_attr                             
                                  (&gass_copy_handleattr,            
                                   &ftp_handleattr);                 
globus_gass_copy_handle_init      (&gass_copy_handle,                
                                   &gass_copy_handleattr);           
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Copy a File: SAGA
#include <string>
#include <saga/saga.hpp>

void copy_file(std::string source_url, std::string target_url) 
{
  try {
    saga::file f(source_url);
    f.copy(target_url);
  }
  catch (saga::exception const &e) {
    std::cerr << e.what() << std::endl;
  }
}

• Provides the high level abstraction layer, that application 
programmers need

• Like MapReduce – leave details of distribution etc. out
• Shields details of lower­level m/w system
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Rough Taxonomy of Applications

• Some applications are Grid­unaware and want to remain so
– Use tools/environments (e.g, NanoHub, GridChem)
– May run on Grid­aware/Grid­enabled environments (e.g.  

Condor) or programming environment (e.g, MPICH­G2)
• Some applications are explicitly Grid­aware

– Control, Interact & Exploit distributed systems at the application 
level



© 2006 Open Grid Forum

Application Level Interoperability
• “Service Level Interoperabiltiy” 

• A Bottom­up versus top­down down approach
• “create the infrastructure; then get the applications”

• Specific Applications 
• Application Level Interoperability:

• Other than compiling on a different or new platform, 
there are no further changes required of the application

• Automated, scalable and extensible solution to use 
newresources, and not via bilateral or customized 
arrange­ments

• Semantics of any services that an application depends 
upon are consistent and similar,eg error handling
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The SAGA Landscape
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SAGA v1.0 (almost) – Full Glory
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Packages: Functional vs Non­functional

• Stable Non­functional; extensible functional packages
• Functional use non­functional packages
• Packages define one or more related classes; partial 
implementations implement sub­set of packages
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Job Submission API
01: // Submitting a simple job and wait for completition
02: //
03: saga::job_description jobdef; 
04: jobdef.set_attribute ("Executable", "job.sh");
05:
06: saga::job_service js; 
07: saga::job job = js.create_job ("remote.host.net", jobdef);
08:
09: job.run();
10:
11: while( job.get_state() == saga::job::Running )
12: {
13:   std::cout << “ Job running with ID: “  
14:             << job.get_attribute(“ JobID” ) << std::endl;
15:   sleep(1);
16: }
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SAGA: In action

• file management, job management, remote procedure calls, replica 
management, data streaming
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SAGA Implementation: Some Req

• Non­trivial set of requirements:
– Allow heterogenous middleware to co­exist
– Cope with evolving grid environments; dyn resources
– Future SAGA API extensions 
– Portable, syntactically and semantically platform 

independent; permit latency hiding mechanisms
– Ease of deployment, configuration, multiple­language 

support, documentation etc.
– Provide synchronous, asynchronous & task versions 
Portability, modularity, flexibility, adaptabilty, extensibility
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SAGA API: Towards a Standard

• The need for a standard programming interface
– “Go it alone” versus “Community” model 
–  Reinventing the wheel again, yet again, and again
–  MPI as a useful analogy of community standard
– OGF the natural choice; establish SAGA­RG

•  “Tedium” of the standardisation process?
– Not all technology needs to be standardised upfront 
– Standardisation not a guarantee to success
– Requirements Document 

•  Design and requirements derived from 23 UC
•  Different projects, applications and functionality
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Why Standardize?

• What is the value of implementing standards?
•  For vendors

• meet customer demand for interoperability
•  For developers

• leverage the expertise of other developers
• offer a choice of tools and platforms in order to 

speed implementations
•  For end­users

• reduce the costs and risks of adopting grid 
technology

• get insight into the best practices of the industry at 
large
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Standard APIs vs Protocols
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Implementations 

• OGF Standard: Two independent 
implementations of a specification are required

• LSU: C++ 

• STATUS: Usable, mostly done, In Progress
• VU (Amsterdam): Java 

• Part of the OMII­UK Project
• Builds on EU­GAT project
• STATUS: In progress 
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SAGA  C++ (LSU)
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SAGA Implementation: Extensibility

• Horizontal Extensibility – API Packages
– Current packages: 

• file management, job management, remote procedure calls, 
replica management, data streaming

• Steering, information services, checkpoint in pipeline

• Vertical Extensibility – Middleware Bindings
– Different adaptors for different middleware
– Set of ‘local’ adaptors

• Extensibility for Optimization and Features
– Bulk optimization, modular design
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SAGA: Landscape 
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http://forge.ogf.org/sf/projects/saga­rg
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http://saga.cct.lsu.edu


