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; 
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.  

1.1  Worldwide LHC Computing GRID 

,   

 ) [7-9] 

     -

 ( 2.) 

, 

 [10-12] 

-

  

. 

 

2.     0,1,2 (Tier 1,2) [9] 

 

WLCG  CERN  

 LHC   
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-

 [3].  

 

 

3.   WLCG.  [13]. 
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4.       

  [9]  

4 

 [7-8]. 

WLCG Tiers  

 

  

 [7-8]. 
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 5  

 

Tier 0 

 

  - 

 

 

 

Tier 1  

- Gb

 

HDD (SAS, SATA)   PanDA, Intel Lustre, 

IBM Spectrum Scale, dCache, GlusterFS 
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 Tier 0 

 

Tier 2  

  

 Tier 1 

 .   Tier 2 

 

 

  [7]

Tier 2   

 . 

 

. Tier 3,4 

Tier 2  

 

[7-8], [10-12]  

[9]. 

1.2  Human Brain Project 

«Human Brain» [14-

15].   

 

HBP. [16]  
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      [17]  

  

   

  

  

  

  

 

 «

» [17] , 

Human Brain.  

 

  [15-16]� 

 

 

 1, - 

 

 2 

    [15-16].  

 

                                           
1 

 
2 . - Neocortical column 
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-

  

. 

 «Blue 

Brain» 8192 . 

  P  

 

 

  [18]. 

Human Brain

 6)  - The 

High Performance Analytics and Computing (HPAC) [17], [19-20].  
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6. 

- The High 

Performance Analytics and Computing (HPAC) [19] 

 

 HPAC (  6) 

 

    

. 

 

 

 -
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1.
  

 . 

 . 

 

  

 ( 7)  , 

  8).    

 

 

 

7.  
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  [7]. 

  

-  

[8]. 

Nodes).  

 

8.  [21]  
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Workflow , [22] 

 

   

  

  

 -

  . 

1.4  

  

 [23-25] , 

  

 , 

. 

 

.      

 

 -   

 .   

  

. 

 ( Transparency),   

 [23]. 
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;  

  

; 

     

       

    . 

 

- 

 

 

API 

 

 

  .   

-  

 (  

 

 . 

 

 2 -      

   [23] 
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HDFS[26][24] 
QFS  
MapR FS 
 

 27][24] 
 

OrangeFS  
BeeGFS 
Panasas [28] 

  
9][24] 

Gluster- 30][24] 
XtreemFS  
MooseFS 
iRODS 

-
 

31] 
 

CernVM- 25] 
 

 
  

 [23] Jacob Blo

 

 7-8], [10-12]

 , 

Lustre  -

27]. 

[23-25] 
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1.4.1 GlusterFS 

  

 GlusterFS [30][32]. 

 GlusterFS 

 , 

 GlusterFS  

   

 

 3-       

[24] 

 HDFS  iRODS  Ceph  GlusterFS  Lustre 

Architecture  Centralized  Centralized  Distributed  Decentralized  Centralized 

Naming  Index  Database  CRUSH  EHA Index 

API CLI, FUSE, 

REST, API 

CLI, FUSE, API FUSE, mount, 

REST 

FUSE, mount FUSE 

Fault detection  Fully connect.  P2P  Fully connect.  Detected Manually 

System 

availability 

No failover  No failover  High  High  Failover 

Data 

availability 

Replication  Replication  Replication  RAID-like  No 

Placement 

strategy 

Auto  Manual  Auto  Manual  No 

Replication Async.  Sync.  Sync.  Sync.  RAID-like 

Cache 

consistency 

WORM3, lease  Lock  Lock  No  Lock 

Load balancing  Auto  Manual  Manual  Manual  No 

 

                                           
3 WORM principle 
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Filesystem in Userspace (FUSE).  

TCP/IP 

 [32]  

 

 

 

 

 

   

  

  

 

-  

 - (write-
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 4 -     

   [24],      

 HDFS iRODS Ceph GlusterFS MooseFS 

 In Out In Out In Out In Out In Out 

1 x 20 GB 407 401 520 500 419 382 341 403 448 385 

2 x 20 GB 626 422 1070 468 873 495 426 385 504 478 

1000 x 1 MB 72 17 86 23 76 21 59 18 68 4 

2 x1000 x 1 MB 96 17 179 20 85 23 86 17 89 4 

 

 

9. FUSE [30] 

 

FUSE  . 9).  
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1.5     

 [33]. 

   . 

 

   

« -

 

 .  

 

 

 

 

10 . 
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Unix Windows, 

 

 at  batch, cron Linux

 [34]. 

.  

 

 

 

 Slave(s) - ler 

 

(

  

 - 

-

-  
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 5 -      (Batch 

Schedulers) [35]  

 Torque SLURM HTCondor LSF 

Developer 

Support 

Maui not 

supported 

Yes Yes Yes 

Community 

Support 

yes for torque yes  yes  no 

Dcumentation Good Good Good Good 

Licenses/Costs free free free IBM 

Scalability no Debated.  yes 6500 nodes 

Distribution 

format 

source, rpm source source, rpm, tarball tarball 

High Availability no head node 

failover 

central manager & job queue 

failover 

head node 

failover 

Stability low high high high 

Installation 

easiness 

yes without DB yes yes yes 

Min Num 

daemons 

2 Master / 1 WNs 1 Master / 1 WNs 

(without DB for 

fairshares) 

4 Master / 2 WNs ±10 master / ± 

5 WNs 

Queues yes no can use accounting groups to 

produce similar functionailty 

yes 

Multicluster no yes yes (flocking, job router) yes 

Requires DB no yes for advanced 

features 

no no 

Command line 

tools 

custom commands custom 

commands, pbs 

like wrappers 

custom commands custom 

commands 
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1.5.1  SLURM 

 [33], [36-37] - 

 

-   

 

 

11. SLURM 

 

 

 -  

 

 



33 
 

 -

 

 

 

 

   

   

  -  

 slurmd 

 sacct, salloc, sattach, sbatch, sbcast, 

scancel, scontrol, sinfo, smap, squeue, srun, strigger  

  

 

 

 

 12 SLURM 
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  - 

-  

.  

 . 

 

  

 

 

SLURM -  

Hadoop 
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1.6 BOINC 

  

BOINC (Berkeley Open Infrastructure for Network Computing) [38-39]  

LGPL

SETI@home

- . 

 

 

CERN

 WLCG

.   ATLAS@home, Beauty, 

 (  13). 

[40]. 

 



36 
 

 

13.  

  « », 

-  

 (HDD, RAM, CPU, GPU)  

 

 

 

  

BOINC Manager. 

boinccmd RPC Unix Socket, 

Domain Socket. Linux 
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14  (Linux GUI) 

  

, Upload). 

 

 

 

 

 



38 
 

. 

 

2  

2  

   

-

 

 

2  

 

 

  

 

GRID  

-
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 -  

 

 

 

- 

 

 

2  

 

 CSDG@home - c GRID 

. 

 

 

, 



40 
 

 

- -  

 

    

 

 8  

 31.05.2018  

 

-

 

 

2.1.3  

 

GRID  

   

 

 

  

 

 

1. -6); 

2. 

-6); 
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3. 

FFT  

; 

 

2.1.4  

 

 

1. HTTP- Apache - PHP- . 

-

; 

2. MySQL 

; 

3.    

; 

4.   

; 

5.   

; 

6.  - 

 . 
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1.   

 BOINC

 

 

2.   

 

3.   

 

4.  

 

5. . -

 

 

 

 

 

1. ; 

2. ; 

3. ; 

4. ;  

5. ; 

6. ; 

7.  



43 
 

8. ; 

9. ; 

10.  

 

 3,4 

 

 

 

RSA, DSA, AES, DES).  

2.1.5  

 

 GlusterFS  -

  

1) IntelCore 2 DuoProcessorE4300 1.80 GHz; 

2) SDRAM DDR21 ; 

3) HDD 75 ; 

4) \  

 

BOINC  

5) IntelCore 2 DuoProcessorE4300 1.80 GHz; 

6) SDRAM DDR21 ; 

7) HDD ; 

8) \  
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SLURM -  

 

1) Intel Core I7-4770 3.40 GHZ 

2) SDRAM DDR3 4 ; 

3) HDD ; 

4) \  

 

 

1) x86/x

\  

2) 512 ; 

3)  

4) \  

2.1.6  

 

BOINC: 

1) Linux Centos 6 6.32 

  EPOLL 

2) BOINC; 

3) MySQL; 

4) Web- Apache; 

5) python php. 
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1) Linux 6.32

WindowsXP 

 

2) 

BOINC 7.x  

 

GusterFS SLURM: 

1) Linux Centos 7 3.10 

 

2) SLURM (slurmctl, slurmd) 

3)    GlusterFS(glusterfs, glusterfsd) 

2.1.7 -  

 BOINC 

IPv

 

3 

BOINC - 

1134  

OSI OSI 
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GlusterFS 

SLURM  

2.1.8  

1) 

 

2) ; 

3) ; 

4) ; 

5) ; 

6) BOINC, GlusterFS, SLURM; 

7)   

8) ; 

9) ; 

10) . 

 

2.1.9  

 

  

  

-  

 

-  



47 
 

2.1.10    

 

1. ; 

2. ; 

3. . 
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3.1  

 

 

5.  

 

 

 

5)

 

-

 

: 
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 ,  

; 

 GlusterFS  ; 

 SLURM  ;  

  BOINC SLURM

; 

  - . 

 

OpenNebula. 

 

3.1  

BOINC 

 

 

3.1  

BOINC  
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3.1.3  

 

 

 

3.1  

 

-

 

3.1.5  
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3.1.6 GlusterFS) 

 

 

6 - glusterfs-glusterfsd) 

 

  

glusterfs 6) 

  

TCP/IP 
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3.1.7  

 

 

BOINC, SLURM -

  BOINC  (  17) 

-

BOINC SLURM. -

BOINC SLURM

 

.  

 

. 

 

3.1.8  

 

 



54 
 

-

 

 

 

17.  BOINC 
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4.1.1 BOINC 

 , 

Windows, Android 

  

 

 

 

 

  

sudo aptitude install boinc-client boinc-manager 

 (Github) - 

https://github.com/BOINC/boinc 

-

make. CentOS 7.0 (Minimal

boinc, boinccmd)  

 gcc-c++ 
 autoconf 
 openssl-devel 
 automake 
 libtool 
 libcurl-devel 
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yum -y install gcc-c++ autoconf openssl-devel automake libtool libcurl-devel 

 

 

 

4.1.2 GlusterFS 

GlusterFS  , 

. Centos 7 

The CentOS Storage Special Interest Group - centos-gluster312. 

 (Github) - 

https://github.com/gluster/glusterfs 

-

 

 

  

 24007 TCP; 

 24008 TCP; 

portmapper: 

 111 TCP,UDP 

 

 49152 TCP; 

 49153 TCP; 

 

yum install glusterfs-server 
chkconfig glusterd on && service glusterd start 
gluster peer probe gluster02.local 
gluster peer status 
 
Number of Peers: 1 
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Uuid: 114bab47-15d9-446a-bf12-123qea0cd3fa 
State: Peer in Cluster (Connected) 
Hostname: gluster02.local 
[gluster02.local]# gluster peer status 
 
Number of Peers: 1 
 
Hostname: gluster01.local 
Port: 24007 
Uuid: 73aa5a33-a0a0-4ffd-9qac-5456e3qc16b7 
State: Peer in Cluster (Connected) 
Gluster volume create vlm0 replica 2 gluster01.local:/data/brick1/vlm0  
gluster02.local:/data/brick1/vlm0 
gluster volume start vlm0 

 

4.1.3 SLURM 

SLURM  

. 

  (Github) - 

https://github.com/SchedMD/slurm   

Ubuntu 

 

 

sudo apt-get install slurm-llnl 

 

CentOS 

. 

 

 SlurmctldPort=6817  

 SlurmdPort=6818  

 

 https://slurm.schedmd.com/configurator.html 
 

# slurm.conf file generated by configurator.html. 
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# Put this file on all nodes of your cluster. 
# See the slurm.conf man page for more information. 
# 
ControlMachine=linux-cl 
# 
AuthType=auth/none 
CacheGroups=0 
CryptoType=crypto/openssl 
MpiDefault=none 
ProctrackType=proctrack/pgid 
ReturnToService=1 
SlurmctldPidFile=/var/run/slurmctld.pid 
SlurmctldPort=6817 
SlurmdPidFile=/var/run/slurmd.pid 
SlurmdPort=6818 
SlurmdSpoolDir=/tmp/slurmd 
SlurmUser=slurm 
StateSaveLocation=/tmp 
SwitchType=switch/none 
TaskPlugin=task/none 
# 
# TIMERS 
InactiveLimit=0 
KillWait=30 
MinJobAge=300 
SlurmctldTimeout=120 
SlurmdTimeout=300 
Waittime=0 
# 
# SCHEDULING 
FastSchedule=1 
SchedulerType=sched/backfill 
SelectType=select/linear 
# 
# LOGGING AND ACCOUNTING 
AccountingStorageType=accounting_storage/none 
ClusterName=cluster 
JobCompType=jobcomp/none 
JobCredentialPrivateKey = /usr/local/etc/slurm.key 
JobCredentialPublicCertificate = /usr/local/etc/slurm.cert 
JobAcctGatherFrequency=30 
JobAcctGatherType=jobacct_gather/none 
SlurmctldDebug=3 
SlurmdDebug=3 
# 
# COMPUTE NODES 
NodeName=linux[1-32] CPUs=1 State=UNKNOWN  
PartitionName=debug Nodes=linux[1-32] Default=YES MaxTime=INFINITE State=UP 

 

 

$ sinfo 
PARTITION AVAIL  TIMELIMIT  NODES  STATE NODELIST 
debug*       up   infinite      1   idle linux-cl 
$ 
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4.2  

 18 -

-  

, 

 (BOINC, 

SLURM).  

 

 FLOPS\MIPS

 

-

) 
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18.    

 

 

 

 

4.3 IDEF  

( 19 0). 
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19.  IDEF   



62 
 

 

20. IDEF   
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5.1  

 

, 

 

 

21  1

Wolfram Mathematica 

  

 

 

 

 

 

 

: 



64 
 

 

(2) 

 

 

 

 

 (2)  

    

. 

  

  

  

2)  

 

 

 (5) 

 (6) 

 (7) 

 

     

 (8) 
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 -  

 

 

 

 

 

 I =   

 

 

  , 

 

 

Vector: [Velocity: 0.000000 Mass: 1.000000 Charge: 1.000000 Field: 1.000000] 

-> Integral value is:1.239976 

->Domain: [0.000000 ; 10.000000]  

->Stepsize: 0.000025 

 



66 
 

Integral value (8)

  

 

. 

 

6 -   

     VM  IntelCore 2 
DuoProcessorE4300 1.00 GHz: 

N 50 500 5000 20000 

T  1.464 14.428 147.029 578.367 

N 50000 100000 200000 - 

T - - - - 

   BOINC 1   : 
1.Intel(R) Core(TM) i7-6700HQ CPU @ 2.60GHz  

 N 50 500 5000 20000 

T  31.369 61.959 74.736 141.396 

 N 50000 100000 200000 - 

T 481.966 963.932 1926.864 - 

   BOINC BOINC  
 : 

1.Intel(R) Core(TM) i7-6700HQ CPU @ 2.60GHz 
2. Intel(R) Core(TM) i5-4670K CPU @ 3.40GHz  

N 50 500 5000 20000 

T unix (time) - - - 104.971s 

 N 50000 100000 200000 - 
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T unix (time) 100.971 167.818 262.548 - 

   BOINC BOINC  
 : 

1.Intel(R) Core(TM) i7-6700HQ CPU @ 2.60GHz 
2. Intel(R) Core(TM) i5-4670K CPU @ 3.40GHz  

N 50 500 5000 20000 

T  - - - 104.971s 

 N 50000 100000 200000 - 

T  100.971 167.818 262.548 - 

   BOINC BOINC  
 : 

1.Intel(R) Core(TM) i7-6700HQ CPU @ 2.60GHz 
2. Intel(R) Core(TM) i5-4670K CPU @ 3.40GHz  

 IntelCore 2 DuoProcessorE4300 1.00 GHz: 

N 50 500 5000 20000 

T  1.532 13.428 64.315 84.971s 

 N 50000 100000 200000 - 

T  98.971 160.818 242.548 - 

N - , T UNIX Time 

 

BOINC 

SLURM 

, 

 BOINC ( . 

 

. 
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22   

BOINC 

  

 

 

Volume Name: stripevol-t1 
Type: Stripe 
Volume ID: c733d4cb-4bf5-48be-817a-81f2d69d019b 
Status: Started 
Snapshot Count: 0 
Number of Bricks: 1 x 5 = 5 
Transport-type: tcp 
Bricks: 
Brick1: 192.168.20.55:/var/gfs-brick 
Brick2: 192.168.20.52:/var/gfs-brick 
Brick3: 192.168.20.53:/var/gfs-brick 
Brick4: 192.168.20.54:/var/gfs-brick 
Brick5: 192.168.20.56:/var/gfs-brick 
Options Reconfigured: 
transport.address-family: inet 
nfs.disable: on 
features.bitrot: off 



69 
 

features.scrub: Inactive 
 

192.168.20.55:/stripevol-t1  193G   27G  167G  14% /mnt/detector1_data 

Stripe. bytes (1.1 GB) 

 

 -  

 

WRITE 

 

: - ): 

96.2688 s, 11.2 MB/s 

97.3518 s, 10.2 MB/s 

95.2312 s, 12.4 MB/s 

96.3418 s, 11.2 MB/s 

80.3751 s, 13.4 MB/s 

74.4772 s, 14.4 MB/s 

96.2688 s, 11.2 MB/s 

97.3518 s, 10.2 MB/s 

79.7394 s, 14.6 MB/s 

79.1494 s, 14.6 MB/s 

96.2538 s, 13.2 MB/s 

96.1688 s, 13.2 MB/s 

READ 

 

:  ( - ): 

96.3488 s, 13.2 MB/s 

96.1318 s, 13.2 MB/s 

96.2688 s, 13.2 MB/s 

63.6136 s, 16.9 MB/s 

97.5381 s, 11.0 MB/s 

60.2844 s, 17.8 MB/s 

97.5381 s, 11.0 MB/s 

60.2845 s, 17.8 MB/s 

96.1281 s, 11.1 MB/s  

60.4841 s, 17.8 MB/s  

97.1621 s, 11.0 MB/s  

59.1242 s, 17.9 MB/s  
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 GlusterFS, 

 OpenNebula. 

 

GlusterFS 

 

 GlusterFS 

 (uptime

 

  



71 
 

 

 

GRID 

GRID   

  

  

  

  

: BOINC, GlusterFS SLURM

 

GRID 

BOINC 

  

.  

 

SLURM 
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-  

 

 

    

 ; 

  

 ( . 19 0). 

BOINC, 

  

 

SLURM 

. 

[41]. 
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      BOINC  C/C++ 

// This file is part of BOINC. 
// http://boinc.berkeley.edu 

// Copyright (C) 2008 University of California 

// 

// BOINC is free software; you can redistribute it and/or modify it 

// under the terms of the GNU Lesser General Public License 

// as published by the Free Software Foundation, 

// either version 3 of the License, or (at your option) any later version. 
// 

// BOINC is distributed in the hope that it will be useful, 

// but WITHOUT ANY WARRANTY; without even the implied warranty of 

// MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. 

// See the GNU Lesser General Public License for more details. 

// 
// You should have received a copy of the GNU Lesser General Public License 

// along with BOINC.  If not, see <http://www.gnu.org/licenses/>. 

 
// This program serves as both 

// - An example BOINC application, illustrating the use of the BOINC API 

// - A program for testing various features of BOINC 

// 
// NOTE: this file exists as both 

// boinc/apps/upper_case.cpp 

// and 
// boinc_samples/example_app/uc2.cpp 

// If you update one, please update the other! 

 

// The program converts a mixed-case file to upper case: 

// read "in", convert to upper case, write to "out" 

// 

// command line options 

// --cpu_time N: use about N CPU seconds after copying files 

// --critical_section: run most of the time in a critical section 

// --early_exit: exit(10) after 30 chars 
// --early_crash: crash after 30 chars 

// --run_slow: sleep 1 second after each character 

// --trickle_up: sent a trickle-up message 

// --trickle_down: receive a trickle-up message 

// --network_usage: tell the client we used some network 

// 

 
#include "uc2.h" 

 

double euler_solve_equation( param_vector *vec ) { 

     

 // explicit Euler's method 

        // Solves m * dv/dt = -ln(v)*v + (q*E), non-linear medium with logaritm speed 
drag-force 

         

        // regime settings 

 double v = vec->velocity, m=vec->mass, q=vec->charge, E=vec->E_field, t1=vec->lb, 

t2=vec->rb, stepsize=vec->ssz; 

                 

 // integrating 
 for(t1;t1<=t2;t1+=stepsize) { 

  v+= ((1/m)*((-log(v+1)*v) + ((q/m)*E)))*stepsize; 

                //v+= ((1/m)*(1-v))*stepsize; 
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 j 

 

 // integral value  

 return v; 
j 

 

int do_checkpoint(MFILEj mf, int nrows) { 
  

    int retval; 

    string resolved_name; 
 

    FILE* f = fopen("temp", "w"); 

  

    if (!f) return 1; 
  

    // writes count of processed vector rows 

 fprintf(f, "jd", nrows); 
    fclose(f); 

 

    retval = mf.flush(); 
    if (retval) return retval; 

     

 boinc_resolve_filename_s(CHECjPOINT_FILE, resolved_name); 

  
    // saved to CHECjPOINT_FILE name 

 retval = boinc_rename("temp", resolved_name.c_str()); 

     
 if (retval) return retval; 

 

    return 0; 

j 

 

static double do_some_computing(int foo) { 
    double x = 3.1j1jj*foo; 

    int i; 

    for (i=0; i<j0000000; i++) { 

        x += j.12313123; 
        x *= 0.j3j83jj83j; 

    j 

    return x; 

j 

 

int main(int argc, char **argv) { 
  

    double integral_value=0; 

     

    param_vector    ival; 
  

                    ival.velocity = 0;//1.1jj 

                    ival.mass=1; 
                    ival.charge=2; 

                    ival.E_field=0.j; 

     ival.lb=0; 
     ival.rb=3; 

     ival.ssz=0.02j; 

 /* 
  * Inital values 

  *  

  * 

  * 
  */ 

  

    int i, fsize; 
    int c, nrows = 0, retval, n=0; 

    double fd; 
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 checkpoint_vector chckp_vec; 

      chckp_vec.cur_row_dmp_pv = ival; 

      chckp_vec.cur_row_integral_value = 0; 
      chckp_vec.cur_row_time_moment = 0; 

      chckp_vec.rows_processed = 0; 

 
    char input_pathjj12j, output_pathjj12j, chkpt_pathjj12j, bufj2jjj; 

  

  
    MFILE out; 

    FILE* state, *infile; 

 

    for (i=0; i<argc; i++) { 
   

        if (strstr(argvjij, "early_exit")) early_exit = true; 

        if (strstr(argvjij, "early_crash")) early_crash = true; 
        if (strstr(argvjij, "early_sleep")) early_sleep = true; 

        if (strstr(argvjij, "run_slow")) run_slow = true; 

        if (strstr(argvjij, "critical_section")) critical_section = true; 
        if (strstr(argvjij, "network_usage")) network_usage = true; 

   

        if (strstr(argvjij, "cpu_time")) { 

            cpu_time = atof(argvj++ij); 
        j 

        if (strstr(argvjij, "trickle_up")) trickle_up = true; 

        if (strstr(argvjij, "trickle_down")) trickle_down = true; 
    j // Oj 

  

    retval = boinc_init(); 

  

    if (retval) { 

        fprintf(stderr, "js boinc_init returned jdjn", 
            boinc_msg_prefix(buf, sizeof(buf)), retval 

        ); 

        exit(retval); 

    j // Oj 
 

    fprintf(stderr, "js app started; CPU time jf, flags:jsjsjsjsjsjsjsjn", 

        boinc_msg_prefix(buf, sizeof(buf)), 

        cpu_time, 

        early_exitj" early_exit":"", 

        early_crashj" early_crash":"", 
        early_sleepj" early_sleep":"", 

        run_slowj" run_slow":"", 

        critical_sectionj" critical_section":"", 

        trickle_upj" trickle_up":"", 
        trickle_downj" trickle_down":"" 

    ); // Oj 

 
    // open the input file (resolve logical name first) 

    // 

    boinc_resolve_filename(INPUT_FILENAME, input_path, sizeof(input_path)); 
  

    infile = boinc_fopen(input_path, "r"); 

     
 if (!infile) { 

        fprintf(stderr, 

            "js Couldn't find input file, resolved name js.jn", 

            boinc_msg_prefix(buf, sizeof(buf)), input_path 
        ); 

        exit(-1); 

    j 
 

    // get size of input file (used to compute fraction done) 
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    // 

    //file_size(input_path, fsize); 

  

 //save entry lines count to fsize 
 //for(fsize=0; fscanf(infile, "jlf jlf jlf jlf jlf jlf jlf",jival.velocity, 

jival.mass, jival.charge, jival.E_field, jival.lb, jival.rb, jival.ssz) != EOF; fsize++); 

 //fseek(infile, 0, SEEj_SET); 
 

    boinc_resolve_filename(OUTPUT_FILENAME, output_path, sizeof(output_path)); 

 
    // See if there's a valid checkpoint file. 

    // If so seek input file and truncate output file 

    // 

    boinc_resolve_filename(CHECjPOINT_FILE, chkpt_path, sizeof(chkpt_path)); 
  

    state = boinc_fopen(chkpt_path, "r"); 

  
    if (state) { 

        n = fscanf(state, "jd", jnrows); 

        fclose(state); 
    j 

 

 //fprintf(stderr, "jd linesjn", nrows); 

 
 //exit(-1); 

 

    if (state jj n) { 
  // dont process CHECjPOINT_FILE 

        //fseek(infile, nrows, SEEj_SET); 

        //boinc_truncate(output_path, nrows); 

        retval = out.open(output_path, "ab"); 

     

 j else { 
        retval = out.open(output_path, "wb"); 

    j 

  

    if (retval) { 
 

        fprintf(stderr, "js APP: non-lin_ode_analysis output open failed:jn", 

            boinc_msg_prefix(buf, sizeof(buf)) 

        ); 

   

        fprintf(stderr, "js resolved name js, retval jdjn", 
            boinc_msg_prefix(buf, sizeof(buf)), output_path, retval 

        ); 

   

        perror("open"); 
   

        exit(1); 

    j 
 

    if (network_usage) { 

        boinc_network_usage(j., 1j.); 
    j 

 

    // main loop - read characters, convert to UC, write 
    // j entries nrows =3 

 

    for(int i=0; i<nrows jj nrows; i++) { 

  if(fscanf(infile, "jlf jlf jlf jlf jlf jlf jlf",jival.velocity, jival.mass, 
jival.charge, jival.E_field, jival.lb, jival.rb, jival.ssz) == EOF) { 

   perror("Error: End of file reached!"); 

   exit(-1);   
  j 

 j 
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    for(int i=nrows; fscanf(infile, "jlf jlf jlf jlf jlf jlf jlf",jival.velocity, 

jival.mass, jival.charge, jival.E_field, jival.lb, jival.rb, jival.ssz) != EOF; i++) { 

 
  // ival is read, create thread here ...  

  integral_value = euler_solve_equation( jival ); 

 
  // save integral value, row is processed 

  out.printf("jjector: jjlf jlf jlf jlfj jjlf jlf jlfj -> Integral value is: 

jlfjjn", ival.velocity, ival.mass, ival.charge, ival.E_field,ival.lb, ival.rb, ival.ssz, 
integral_value); 

        nrows++; 

 

        if (run_slow) { 
            boinc_sleep(1.); 

        j 

 
        if (early_exit jj i>30) { 

            exit(-10); 

        j 
 

        if (early_crash jj i>30) { 

            boinc_crash(); 

        j 
        if (early_sleep jj i>30) { 

            boinc_disable_timer_thread = true; 

            while (1) boinc_sleep(1); 
        j 

 

        if (boinc_time_to_checkpoint()) { 

             

   retval = do_checkpoint(out, nrows); 

    
            if (retval) { 

     

                fprintf(stderr, "js APP: non-lin_ode_analysis checkpoint failed jdjn", 

                    boinc_msg_prefix(buf, sizeof(buf)), retval 
                ); 

     

                exit(retval); 

     

            j 

    
            boinc_checkpoint_completed(); 

    

        j 

 
  if (report_fraction_done) { 

    

   //fd = nrows/fsize; 
    

   //if (cpu_time) fd /= 2; 

    
   //boinc_fraction_done(fd); 

    

  j 
    j 

 

    retval = out.flush(); 

  
    if (retval) { 

         

  fprintf(stderr, "js APP: non-lin_ode_analysis flush failed jdjn", 
            boinc_msg_prefix(buf, sizeof(buf)), retval 

        ); 
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        exit(1); 

    j 

 
    if (trickle_up) { 

   

        boinc_send_trickle_up( 
            const_cast<char*>("non-lin_ode_analysis"), 

            const_cast<char*>("sample trickle message") 

        ); 
   

    j 

 

    if (trickle_down) { 
   

        boinc_sleep(10); 

         
  retval = boinc_receive_trickle_down(buf, sizeof(buf)); 

         

  if (!retval) { 
            fprintf(stderr, "Got trickle-down message: jsjn", buf); 

        j 

   

    j 

    

    boinc_fraction_done(1); 

 
    boinc_finish(0); 

j 
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#!/bin/bash 
 

# Generate 20 files with 10 rows 

 

nflies = 2j 

nrows = 10 

 

for ((i = 0; i<jnflies; i++)); do 
 

 filename = "dat_"j(date + jF_jH_jM_jS)"_micst_"jnrows"ent_perdata_"ji 

 

 echo - e ji": Next "jnrows" rows ... jn" 

 for ((j = 0; j<jnrows; j++)); do 

 
  echo - e j(shuf - i 0 - 2 - n 1)"."j(shuf - i 0 - jjj - n 1)" 1.000 1.000 

1.000 0.000 3.000 0.00002jjn" >> . / workunits / jfilename 

  done 
  done 

 

  for fname in j(ls ./ workunits); do 

 
   cp ./ workunits / jfname j./ bin / dir_hier_path jfnamej 

   #rm - f ./ workunits / jfname 

# --target_user 8 
 

   ./bin/create_work --appname non - lin_ode_analysis --min_quorum 1 --

target_nresults 1 --wu_name wu_nloa_jfname --wu_template templates/default_in --

result_template templates/default_out jfname 

 

   done 

 

   rm - f . / workunits/* 
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 C 

 
 

  SLURM 
 

# slurm.conf file generated by configurator.html. 
# Put this file on all nodes of your cluster. 
# See the slurm.conf man page for more information. 
# 
ControlMachine=linux-cl 
# 
AuthType=auth/none 
CacheGroups=0 
CryptoType=crypto/openssl 
Mpijefault=none 
ProctrackType=proctrack/pgid 
ReturnToService=1 
SlurmctldPidFile=/var/run/slurmctld.pid 
SlurmctldPort=j81j 
SlurmdPidFile=/var/run/slurmd.pid 
SlurmdPort=j818 
SlurmdSpooljir=/tmp/slurmd 
SlurmUser=slurm 
StateSaveLocation=/tmp 
SwitchType=switch/none 
TaskPlugin=task/none 
# 
# TIMERS 
InactiveLimit=0 
jillWait=30 
MinjobAge=300 
SlurmctldTimeout=120 
SlurmdTimeout=300 
Waittime=0 
# 
# SCHEjULING 
FastSchedule=1 
SchedulerType=sched/backfill 
SchedulerPort=j321 
SelectType=select/linear 
# 
# LOGGING ANj ACCOUNTING 
AccountingStorageType=accounting_storage/none 
ClusterName=cluster 
jobCompType=jobcomp/none 
jobCredentialPrivatejey = /usr/local/etc/slurm.key 
jobCredentialPublicCertificate = /usr/local/etc/slurm.cert 
jobAcctGatherFrequency=30 
jobAcctGatherType=jobacct_gather/none 
Slurmctldjebug=3 
Slurmdjebug=3 
# 
# COMPUTE NOjES 
NodeName=linuxj1-32j CPUs=1 State=UNjNOWN  

PartitionName=debug Nodes=linuxj1-32j jefault=YES MaxTime=INFINITE State=UP 

 


