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  JobManager   GridMD 

1  

1.1   
    –   ,   

    ,   ,  
        

.      PBS, SLURN, Globus, 
Condor  . 

   (  ) – ,    -
  . 

  –  ,      -
 .       ,  

    . 
   –  ,   gmJobManager ( . ),  

     GridMD    
    . 

1.2    

 JobManager  -    
wxWidgets (http://www.wxwidgets.org),    L-GPL.  

  Base.    2.8.12  .    
   wxString    wxArrayString 

1.3   ,     JobManager 

typedef char* pSTR; 
typedef const char* pCSTR; 
typedef list<gmJob*> JobList; 
typedef std::map<wxString,wxString> gmExtraParHash; 
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1.4   

 

2    

2.1       

           
     ,     .  
    «  »,       

    ,    GridMD- . -
        ,   -

  gmShell ( . . 1). 

gmShellPlink(pCSTR login = "", pCSTR host = "", pCSTR plink_args = "") 
// jobmngr/plinkshell.h 

    GridMD   Windows     
,     Linux.    (bash 

shell)       SSH    plink.exe 
 pscp.exe   PuTTY (http://www.chiark.greenend.org.uk/~sgtatham/putty/).  -

: login –  , host –   IP   , plink_args – -
      plink.exe  pscp.exe ( .    
 PuTTY).     gmShellPlink  plink_args -

     ,     : 
-pw <password> -      ( ) 

gmShell 

gmShellUnix 

gmSShellUnix 
gmShellPlink gmShellLibssh 

gmJobManager 

gmPBSManager 

gmJSCCGridManager 

gmSLURMManage gmWinAPIManage

. 1.    -     GridMD. 
    .      -

   GridMD (     -
). 

gmShellMinGW

gmShellWin 

gmWinShManager 

gmBShManager 

gmDeisaManager gmNGridManager 

gmJobManagerBase gmJob 

gmShellDeisa 
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-load "<session_name>" -      
 PuTTY 

-i <ssh_key_path> -      

 "-ssh -batch"  ,       plink_args. 

gmShellUnix()  // jobmngr/unixshell.h 
     ,   GridMD  
  Unix/Linux    ,     .  -

     bash shell.  

gmSShellUnix(pCSTR login = "", pCSTR host = "", pCSTR ssh_args = "") 
// jobmngr/unixsshell.h 

     ,   GridMD  
  Unix/Linux,          -

  ssh, scp.    gmShellPlink. 

gmShellLibssh(pCSTR login = "", pCSTR host = "") 
// jobmngr/libsshell.h 

 GridMD     Unix/Linux  Windows,    
       SSH/SCP   
     LibSSH (http://www.libssh.org).   

      gmShellPlink, gmSShellUnix   
      ,       -

 SSH     . 

gmShellWin()  // jobmngr/winshell.h 
 GridMD    Windows,     

      batch-  Windows,    
   –    Win32 API. 

gmShellMinGW(pCSTR bash_path = "bash.exe", pCSTR home_path="") 
// jobmngr/mingwshell.h 

 GridMD    Windows,     
      Minimalist  GNU  for  Windows  (MinGW).   

MinGW     MSYS  (http://www.mingw.org/wiki/MSYS),    
 .      batch- ,  

    bash shell   MinGW MSYS.   bash_path -
     bash.exe   MinGW,   home_path –  

   MinGW MSYS. 

2.2     

  ,    ,   -
   : 

void SetParam(pCSTR par_name, pCSTR par_value) 
void SetParam(pCSTR par_name, int par_value) 
void SetParam(pCSTR par_name, double par_value) 

        par_name   
 par_value  pCSTR, int  double.      int 

 double         .   
    : 
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wxString GetParam(pCSTR par_name) 

     ,   -
 .    ,  ,     , 

   1.  ,     , ,  
        -

 . ,  plink_att_num  int      -
: 
shell.SetParam("plink_att_num", "3"); 
shell.SetParam("plink_att_num", 3); 
shell.SetParam("plink_att_num", 3.0); 

 shell –   .    bool  -
  “0”, “false”  “1”, “true”. 

 1.       . 
 -

 
, 

 
  

 
 

    
rem_tmp_dir* string .gmJobManager    ,    

     
home_dir string        -

 .      ,  . .  
   ,   
       -

    . 
home_dir_win string        -

 ,   -
  Windows (   Windows) 

rem_perm_dir string      ,       
   

$PERM_STORAGE     
 . ,   
      

     
local_remove bool false  =false,      -

  RemoveLocal  
dump_commands bool false       

  stdout   
 gmShellUnix (     Unix- ) 

   
 gmSShellUnix (    Unix-     SSH) 

host string    IP    
login string       
ssh_args string      ssh  scp 
ssh_path string ssh   ssh    
scp_path string scp   scp    

 gmShellPlink (   Linux    PuTTY) 
host string    IP    
login string       
plink_args string       

plink.exe  pscp.exe 
plink_path** string .     plink.exe    
pscp_path** string .     pscp.exe    
plink_att_num int, >= 1 1      -
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plink_retry_delay int, >= 0 3000     
    (  ) 

 gmShellLibssh (    SSH    libssh) 
host string    IP    
login string       
port int, 

1–65535 
22      SSH   

 
knownhosts string     “knownhosts”.    ,   -

 “$HOME/.ssh/knownhosts”. 
host_accept string known  ,   

    (host key) 
 ,   

 : 
known –        
“knownhosts” ( . . ), 
new –      , 
changed –   ,   

     “knownhosts”, 
all –   . 

password string     .   
,     -

    ( . ). 
privkey string         

(private  key)    OpenSSL.    ,  
  “id_dsa”  “id_rsa”  -

 “$HOME/.ssh” 
privkey_pass string       -

 (   ) 
log_verbosity int, 0 – 4 0     

LibSSH:  0  –   ,  4  -  -
  

ssh_timeout int, >=0      -
      ( .  

“SSH_OPTIONS_TIMEOUT”   LibSSH). 
  ,    

    LibSSH. 
conn_att_num int, >= 1 3      -

     
conn_retry_delay int, >= 0 3000     

    (  ) 
 gmShellWin (  batch    Windows- ) 

rem_tmp_dir string $(TEMPDIR)/ 
gmJobManager 

    ,     -
,     

rem_perm_dir string      ,     -
,     

 gmShellMinGW (     Windows-    MinGW) 
rem_tmp_dir string gmJobManager    MinGW,    -

     
home_dir string        -

 MinGW   MinGW ( , 
“/home/username”) 

home_dir_win string        -
 MinGW   Windows ( , 

“c:\\msys\\1.0\\home\\username”) 
bash_path string bash.exe     bash.exe   

MinGW MSYS 
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*           “/”,      
       (    –   ).  

**   plink_path, pscp_path  ,   plink.exe  pscp.exe   
 "C:\Program Files\PuTTY "  "C:\Program Files (x86)\PuTTY ". 

2.3      

        , -
 : 

int gmShell::MkDir(pCSTR remdir) 
    .  Unix/Linux     

   (  “mkdir -p”).   0  -
  . 

int gmShell::MkDirLocal(pCSTR locpath) 
    .   0    -
. 

int gmShell::StageIn( pCSTR locpath, pCSTR rempath, unsigned flags = 0) 
int gmShell::StageOut(pCSTR locpath, pCSTR rempath, unsigned flags = 0) 

  /  locpath     /  rempath 
(StageIn)   /  remfile      -

  /  locpath (StageOut).   rempath   , . .  
  “/”,    ,     

      . ,    -
.              

  “~”,       ,  
  “rem_perm_dir”,    “$PERM_STORAGE”. 

 flags   ,   : 
gmShell::MOVE     ; 

gmShell::TEXT     (LF/CR+LF),  
       

 (Windows/Unix); 

gmShell::RECURSIVE   ; 
gmShell::CREATEPATH    ; 

gmShell::MAYNOTEXIST    . 

  gmShell::TEXT   gmShell::RECURSIVE   
   . 

 : 
rc = StageIn(“c:\file.txt”, “~/newdir/file1.txt”, 
             gmShell::MOVE | gmShell::TEXT | gmShell::CREATEPATH ) 

  ,   “c:\file.txt”    “~/newdir/file1.txt”  -
      “~/newdir”.    

gmShell::CREATEPATH   “/”  “\”   - : 
rc = StageIn(“c:\file.txt”, “newdir/test/”) 

  ,   “c:\file.txt”    “newdir/test/file.txt”  -
   “newdir/test”.        
 gmShell::RECURSIVE: 
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rc = StageIn(“dir\*.txt”, “newdir/test”, gmShell::CREATEPATH)  
rc = StageIn(“dir”, “newdir/test”, gmShell::RECURSIVE | gmShell::CREATEPATH) 

 “newdir/test”     - , . .   -
    “newdir/test/*.txt”   “newdir/test/dir”.  -

    StageOut(). 
  0    . 

int gmShell::StageIn( const wxArrayString& locfiles, pCSTR remdir, 
 unsigned flags = 0) 
int gmShell::StageOut(pCSTR locdir, const wxArrayString& remfiles, 
 unsigned flags = 0); 

  / ,    locfiles,   remfile 
   (StageIn)    /  remfiles  -

  locdir (StageOut).    wxArrayString  .     
 wxWidgets: http://docs.wxwidgets.org/stable/wx_wxarraystring.html#wxarraystring.  -

  ,          , 
     .     -
    “~”  “$PERM_STORAGE”.      -

    “*”  “?”,       
gmShell::RECURSIVE      ,   -

          .  
 0    . 

int gmShell::Remove(pCSTR remfile) 
int gmShell::Remove(const wxArrayString& remfiles) 

    ( )   .    
    /    remfiles.  -

 0    . 

int gmShell::RemoveLocal(pCSTR locpath) 
    ( )   .   “lo-

cal_remove”   false,     .  -
 0    . 

int gmShell::Execute(const wxString& cmd) 
int gmShell::Execute(const wxString& cmd, wxString& out, wxString& err) 

  cmd   .       stdout  
stderr        out  err.   –  

  . 

int gmShell::ExecuteAsync(const wxString& cmd) 
  cmd        out  err.    

   ( , gmShellWin, gmShellMinGW).    
    –   (PID). 

long gmShell::ExecTime() 
long gmShell::TransferTime() 

      ,    
   ,  –    . 
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2.4      

          
,   gmJobManager.        

 .         
     ,   gmShell. 

gmPBSManager(gmShell& shell)  //    jobmngr/pbsmngr.h 
         Portable Batch System (PBS). 

gmSLURMManager(gmShell& shell)  //    jobmngr/slurmmngr.h 
         Simple Linux Utility for Re-

source Management (SLURM). 

gmBShManager(gmShell& shell)  //    jobmngr/bshmngr.h 
   bash shell   .     -

    nohup,        
 . 

gmWinShManager(gmShell& shell)  //    jobmngr/winshmngr.h 
   bash shell  batch-  Windows      

MinGW.        gmShellMinGW. 

gmWinAPIManager(gmShell& shell)  //    jobmngr/ winapimngr.h 
 batch-  Windows    (   ).  

      gmShellWin. 

         -
,     Open,   shell: 
gmPBSManager mngr(); 
mngr.Open(shell); 

        -
: 

gmShell* gmJobManager::GetShell() const 
      

bool gmJobManager::mpi_support () const 
,     MPI- . 

int gmJobManager::required_cmd_set() const 
   ,   

   ,        -
  (bash shell  batch-  Windows),       -

    .     -
        2. 

       ,  
   , . .    SetParam ( .  2.2).  -

   . 3. 
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 2.        . 

Shell 

Job Manager 

gmShell 
Unix 

gmSShell 
Unix 

gmShell 
Plink 

gmShell 
Libssh 

gmShell 
MinGW 

gmShell 
Win 

gmShell 
Deisa 

gmPBSManager + + + + + – – 

gmSLURMManager + + + + + – – 

gmJSCCGridManager + + + + + – – 

gmNGridManager + + + + + – – 

gmBShManager + + + + + – – 

gmWinShManager – – – – + – – 

gmWinAPIManager – – – – – + – 

gmDeisaManager – – – – – – + 

 

 3.       . 
 -

 
, 

 
  

 
 

    
init_job_cmd string   ,       

     -
   .   MPI-  -

  init_job_cmd   -
  (   mpiexec). 

end_job_cmd string   ,       
      

  .  MPI-  -
  end_job_cmd   -
  (   mpiexec). 

pre_subm_cmd string   ,     -
       
 .   stdout  , 

   stderr      
        
    JOB_FAILED. 

jobs_limit int 0     
   .   

      ,  
   JOB_PREPARED.  

=0,      -
,  <0,      

 Submit     
JOB_PREPARED. 

wait_timeout int, >=0 0      Wait  
WaitAll (  ).  =0,     -

. 
wait_delay int, >=0 3000/ 

500(gmWinAPIM
anager) 

,     Wait  
WaitAll     -

  (  ). 
mpi_enabled bool true   MPI- .  =false,  
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 Sumbit  ,   -
 gmJob::mpi,   

save_job_info bool false  =true,      -
    (<rem_temp_dir>/job-

<  >)    info   -
    

 gmPBSManager (     PBS) 
mpi_run_cmd string mpiexec    MPI-  ( -

,    gmJob::mpi). 
qsub_args string     qsub 
pbs_path string      qsub, qstat, qdel 
job_name_prefix string      , -

   –N  qsub 
 gmSLURMManager (     SLURM) 

slurm_cmd_serial string srun        
.   , -

  sbatch. 
slurm_cmd_mpi string srun  ,   slurm_cmd_serial,   MPI-  
sbatch_args string     sbatch 
slurm_path string      sbatch 
job_name_prefix string      , -

   –J  sbatch. 
 gmBShManager (    bash shell    nohup) 

   
 gmWinShManager (  batch-     bash shell   MinGW) 

script_type string windows   : “windows” – batch 
 Windows, “bash” –  bash shell 

stat_read_ntries int, >=1 20    PID   
 stat    

stat_read_delay int, >=0 200     PID  
  stat    ( ) 

 gmWinAPIManager (  batch-   Win32 API) 
kill_ntries  int, >=1 20   ,   -

,    Stop 
kill_delay int, >=0 100    ,  -

  (  ) 

2.5   

        gmJob.  -
     .        -

    ,  :  

gmJob() 
   « » (unmanaged)    ,  

,  . 

    « » (managed)    
  : 

gmJob* gmJobManager::CreateJob() 
            

 Clear, Detach (  )     .   
             

  . 
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2.6     

        gmJob. 

void gmJob::AddInFile(pCSTR src, pCSTR workpath = "", unsigned flags = 0) 
       src     

Submit ( . )        .  src 
          ,   -

   ( .   gmJob::REMOTE).  workpath  -
    /     ,  

workpath –  ,  /         
 .  flags   ,   : 

gmJob::MOVE   /  src  -
; 

gmJob::TEXT     (LF/CR+LF),  -
       -

 (Windows/Unix); 
gmJob::RECURSIVE   ; 

gmJob::REMOTE ,   /  src   
 ,     ; 

gmJob::CREATEPATH        
  ,   workpath,   

 ; 
gmJob::MAYNOTEXIST    . 

    flags    "|", : 
job.AddInFile("localdir/file", "outdir/", gmJob::TEXT | gmJob::CREATEPATH); 

  gmJob::REMOTE,   src       ‘/’, 
      .    

/     “*”  “?”. :    
  gmShell::TEXT     gmJob::RECURSIVE     

  ,          
    .     , 

     AddInFile.   /   -
    ,        AddInFile,   

    gmJob::REMOTE.   gmJob::CREATEPATH 
  gmShell::CREATEPATH   gmShell::StageIn(). 

void gmJob::AddOutFile(pCSTR dst, pCSTR workpath, unsigned flags = 0) 
          workpath, 
    FetchResult ( . )    /  dst 

     .     -
 AddInFile,     gmJob::CREATEPATH    

 dst     .   workpath  -
 “STDOUT”   “STDERR”,     dst      

stdout/stderr.    dst    ,   .   
stdout/stderr   gmJob::TEXT  .  -

 STDOUT/STDERR         
 command ( . ). 
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void gmJob::ClearInFileList() 
void gmJob::ClearOutFileList() 

     ,    AddInFile   AddOut-
File. 

wxString gmJob::command 
,    ,      -

.           -
    .  ,       

   AddInFile,          -
  “./<  >” (   Unix).     ,  

   ‘;’ (  bash shell)  ‘\n’ (  bash shell  batch- ).  -
 , ,     Windows- ,   

   , . .  command    “chmod u+x <  -
>; ./<  >”.         -

 ,  “/usr/bin/perl /my_dir/my_script.pl”.       -
   .  command       -

.   ,        ( ), -
      ,    command    

 . 

bool gmJob::mpi 
 mpi = true,         MPI, . .  com-

mand         mpiexec (   
,      ). 

unsigned gmJob::nproc, gmJob::ppn 
   MPI- : nproc –   , ppn –  -

   . , , nproc = 5,  ppn = 2,      -
   ,        (  2*2+1=5 ).  

     ,     
     . 

unsigned gmJob::walltime 
      .   walltime = 0, 

         -
. 

wxString gmJob::forerunner 
       <ref_job_id>,   -

         <ref_job_id>.  
<ref_job_id>             
Submit      >= JOB_PREPARED.   , 

 ,         
        . 

unsigned gmJob::type 
   ( ) .   : 

gmJob::NORMAL  (  )   gmJob::DUMMY.      
gmJob::DUMMY,     Submit      -
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 ,      JOB_COMPLETED.   
gmJob::DUMMY    forerunner     

      . 

2.7     

    -   gmJob,   
 .        

,       GetState.  

int gmJob::GetState() 
   .  : 

JOB_INIT  (      -
 gmJob); 

JOB_PREPARED    :   -
,    ,    

 ; 
JOB_SUBMITTED     ; 
JOB_QUEUED    ; 
JOB_RUNNING  ; 
JOB_SUSPENDED  ; 
JOB_EXITING       ; 
JOB_COMPLETED         

; 
JOB_HAVERESULT      ; 
JOB_FAILED       . 

   ,           -
 ,   GetState()     ,   -

   . 

int gmJob::LastState() 
      .    

  GetState,          . 

static pCSTR StateName(int state) 
  ,   . 

int gmJob::Submit(gmJobManager& mngr, pCSTR user_id=NULL, bool mktemp=true) 

int gmJob::Submit(pCSTR user_id=NULL, bool mktemp=true) 
         mngr.  

   gmJob        
mngr, . .          .  

  mktemp = true      ,   
    (   Unix mktemp).   

        user_id.  
user_id = NULL,     “void”.   ,  mktemp = false, 

        user_id.  
     ,   , -
           .  

,       ,     
    ,   .     

    ,  ,    Submit 
   .   ,   -
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  .        -
 GetState.   Submit  mngr     gmJob, . . 

    .       -
            -

 JOB_FAILED.          -
   (   ,   jobs_limit),  

   JOB_PREPARED.      , 
  ,      .   -

        JOB_SUBMITTED.  -
   . 

wxString gmJob::GetID() 
   ,    ,    -

  . 

wxString gmJob::GetWorkDir() 
           , 

   ,      . 

gmJob* gmJobManager::JobByID(pCSTR id) const 
gmJob* gmJobManager::operator[](pCSTR id) const  

 JobByID    []      
, : gmJob *myjob = manager["myjob"].    ,  

 NULL. 

int gmJob::Wait() 
          

JOB_COMPLETED, JOB_FAILED       , -
    gmJobManager::wait_timeout (  ).  , 
         ,  

   FetchResult.      
GetState()   ,     . 

int gmJob::FetchResult(bool fWait=true) 
  ,     AddOutFile,   -

           (    
 gmJob::REMOTE).     FetchResult    ,   

   fWait         
gmJobManager::wait_timeout  Wait (fWait=true),    -

      (    -
 ).    (JOB_COMPLETED),    -

   FetchResult     JOB_HAVERESULT,   
   JOB_FAILED.      
    ,     . 

 FetchResult     ,    
JOB_FAILED.       ,  -

   . 
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int gmJob::StageOut(pCSTR dst, pCSTR workpath, unsigned flags = 0) 
  /  workpath      

/  dst        (     
gmJob::REMOTE). ,         

  ,      . 
  0   ,  0   ,   

,     .   workpath   
“STDOUT”  “STDERR”,    dst      stdout/stderr. 

   dst    ,    .    stdout/stderr  
 gmJob::TEXT  . 

void gmJob::Stop() 
  .       -

   JOB_FAILED.   ,     -
. 

void gmJob::Detach() 
   gmJob  ,    , -

    .   gmJob ,  
    JOB_INIT.    -

          , 
         ,     -
.    gmJob  Detach  ,  
    -  . 

void gmJob::Clear() 
  ,    ,     

 ,         -
.   gmJob ,      

JOB_INIT ,  ,         
     .     gmJob,  

 (command, nproc, nthreads, walltime  .),       
,  . 

gmJob* gmJobManager::Restore(pCSTR id) 
   ,         -

    id, ,   ,    
gmJob.       Detach    
gmJob   .    ,    -

    .      
  NULL,        . 

int gmJob::Attach(gmJobManager& mngr, pCSTR id) 
      Restore,    

        gmJob. 
      JOB_INIT,     -

      .    Attach  
gmJob     ,  . 
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2.8     

,    ,  -   -
          , 

    .       
id_prefix,  ,       , -

      .  id_prefix = NULL,   
   .       

     ,   -
 ,    . 

int gmJobManager::WaitAll(pCSTR id_prefix = NULL) 
     : JOB_COMPLETED –    

 , JOB_FAILED –        , 
JOB_INIT –          id_prefix. 

int gmJobManager::FetchAll(bool fWait=true, pCSTR id_prefix = NULL) 
         : 

JOB_HAVERESULT –     , JOB_FAILED –     
   . 

void gmJobManager::StopAll(pCSTR id_prefix = NULL) 
   . 

void gmJobManager::ClearAll(pCSTR id_prefix = NULL) 
 ,    ,    JOB_INIT 

       . 

void gmJobManager::DetachAll(pCSTR id_prefix = NULL) 
   ,    .    -

     gmJobManager. 

JobList gmJobManager::RestoreAll(pCSTR id_prefix = NULL) 
    (  Restore),     -

              
gmJob.    ,      . -

  –  STL list class ( .   JobList   1.3), -
      gmJob. 

JobList gmJobManager::GetJobList(pCSTR id_prefix = NULL) const  
  STL list class,       , 

   . . .    ,  
      ,      -

    . 

3    XML-  

  gridmd.h   gmResourceDescr,    
           -
  /  XML .       -

   init: 
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gmResourceDescr(const int res_type_ = gmRES_DEFAULT_TYPE, 
    const int shell_type_ = gmSHELL_DEFAULT_TYPE, int active_ = 1) 

gmResourceDescr::init(const int res_type_ = gmRES_DEFAULT_TYPE, 
    const int shell_type_ = gmSHELL_DEFAULT_TYPE, int active_ = 1) 
  res_type_     ( . . 4),  shell_type_ –  

  ( . . 5).       Windows -
 res_type_ = gmRES_WINAPI, shell_type_ = gmSHELL_WIN,    

Unix: res_type_ = gmRES_BSH, shell_type_ = gmSHELL_UNIX.  active_   , -
        (     

    gmManager). 
 

 4.      gmResourceDescr  XML-   . 

     res_type_  
gmResourceDescr::init 

  type  
<job_manager>  XML-  

gmPBSManager gmRES_PBS pbs 

gmSLURMManager gmRES_SLURM slurm 

gmBShManager gmRES_BSH bsh 

gmWinShManager gmRES_WSH wsh 

gmWinAPIManager gmRES_WINAPI win 

 

 5.      gmResourceDescr  XML-   . 

     shell_type_ 
 gmResourceDescr::init 

  type   
<session> XML-  

gmShellPlink gmSHELL_PLINK plink 

gmShellUnix gmSHELL_UNIX unix 

gmShellLibssh gmSHELL_LIBSSH libssh 

gmShellMinGW gmSHELL_MINGW mingw 

gmShellWin gmSHELL_WIN cmd 

 

       -  

std::map<wxString,wxString> gmResourceDescr::param 

   . 3. : 
cluster.init(gmRES_PBS, gmSHELL_PLINK, 1); 
cluster.param["save_job_info"]   = "true"; 
cluster.param["jobs_limit"]      = "2"; 
cluster.param["qsub_args"]       = "-q mpi"; 

          gmRe-
sourceDescr::shell    . 1: 

cluster.session.param["rem_tmp_dir"]   = "/home/username/.gmJobManager"; 
cluster.session.param["dump_commands"] = "true"; 
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 “host”  “login”      - ,    
-  : 

cluster.session.host  = "10.0.0.1"; 
cluster.session.login = "username"; 

   GridMD,    gmManager ( -
   .     GridMD),    -

 ,   , ,     
.   ,    gmResourceDescr, -

 : 

int gmManager::add_resource( const gmResourceDescr &rdescr, 
 const string &name) 

  name    . 

C /   /  XML-   : 

int gmManager::save_resources(const char *filename) 

int gmManager::load_resources(const char *filename) 
 filename –   XML- . 

 XML-   : 
<?xml version="1.0" encoding="utf-8"?> 
<flowgraph> 
  <scheduler> 
    <resource name="username@remote_host1" active="1"> 
      <session type="plink" host="10.0.0.1" login="username"> 
        <rem_perm_dir>/home/username/perm_dir</rem_perm_dir> 
        <dump_commands>false</dump_commands> 
        ... 
      </session> 
      <job_manager type="pbs"> 
        <save_job_info>true</save_job_info> 
        <jobs_limit>2</jobs_limit> 
        <qsub_args>-q mpi</qsub_args> 
        ... 
      </job_manager> 
      <application name="workflow_skeletons.exe"> 
        <progdir>/home/username/bin/</progdir> 
        <prefix>export LD_LIBRARY_PATH=/home/username/lib</prefix> 
        <postfix>echo Finished</postfix> 
      </application> 
    </resource> 
    <resource name=" username@remote_host2" active="0"> 
      ... 
    </resource> 
    ... 
  </scheduler> 
</flowgraph> 

     <resource>,   -
    <session>,  <job_manager>   <application>.  type  

<session>     ( . . 5),    <session>  –
      . 1.   “host”  

“login”       <session host=”...”, login=”...”>,     
 <host>  <login>.   <job_manager>   -
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 ( . . 4),    <job_manager> –    -
  . 3. 

 


