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C

Wieloplatformowy, Strukturalny język programowania niskiego poziomu

W programowaniu systemów pomiarowych wykorzystywany do sterowania i analizy danych



GCC

GNU Compiler Collection (GCC) – zestaw kompilatorów o 

otwartym kodzie źródłowym rozwijany w ramach Projektu GNU. 

Rozpowszechniany jest na licencji GPL oraz LGPL. 

GCC jest podstawowym kompilatorem w systemach 

uniksopodobnych, przy czym szczególnie ważną rolę odgrywa w 

procesie budowy jądra Linuksa.



Obliczenia szeregowe Obliczenia równoległe

„Świat jest bardziej równoległy”
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[host]$ uname -r  

Table 2: Supported Host Operating Systems 

Supported Host OS Versions Kernel Version 

Red Hat* Enterprise Linux* 64-bit 6.6 2.6.32-504 

Red Hat* Enterprise Linux* 64-bit 6.7  2.6.32-573 

Red Hat* Enterprise Linux* 64-bit 7.0 3.10.0-123  

Red Hat* Enterprise Linux* 64-bit 7.1 3.10.0-229  

Red Hat* Enterprise Linux* 64-bit 7.2 3.10.0-327 

SUSE* Linux* Enterprise Server 11 SP4 64-bit 3.0.101-63-default 

SUSE* Linux* Enterprise Server 12 64-bit 3.12.28-4-default 

SUSE* Linux* Enterprise Server 12 SP1 64-bit 3.12.49-11-default 

Section 3.4.3 discusses rebuilding the Intel® MPSS host drivers in the event that the 
host kernel has been patched/upgraded. 

3.1.4 Host Operating System Configuration 

1. The SUSE* Linux* Enterprise Server release kernel must be configured to allow 
non-SUSE* driver modules to be loaded. Edit the /etc/modprobe.d/unsupported-
modules file and set the value of allow_unsupported_modules to 1. 

2. If SELinux* is installed, it must be disabled before installing Intel® MPSS software to 
prevent SELinux* from overriding standard Linux* permissions settings. 

3.1.5 Root Access 

Many tasks described in this document require root access privileges. Verify that you 
have such privileges to the machines you will configure. 

Using sudo to acquire root privileges may result in subtle and undesirable side effects 
and should be done carefully. The sudo command might not retain the non-root 
environment of the caller. This could, for example, lead to using a different PATH 
environment variable than expected, resulting in execution of the wrong code. 

When su is used to become root, the non-root environment is mostly retained. HOME, 
SHELL, USER, and LOGNAME are reset unless the -m switch is given. See the su man 
page for details. 

3.1.6 SSH Access to the Coprocessor 

Secure Shell (SSH) is a connectivity tool for secure remote command line login, 
command execution, and other services between two networked computers. SSH 
enables users to move native applications and data to the coprocessors and move the 
results back. Developers can use SSH to perform native compilation and other software 
development tasks.  
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[host]$ lspci | grep -i Co-processor 

08:00.0 Co-processor: Intel Corporation Device 225c (rev 20)  

Sprawdzenie ustawień BIOS

[host]# lspci -s 08:00.0 –vv 

08:00.0 Co-processor: Intel Corporation Device 225c (rev 20) Subsystem: Intel Corporation Device 2500  

Physical Slot: 4 

Control: I/O+ Mem+ BusMaster+ SpecCycle- MemWINV-  

VGASnoop- ParErr+ Stepping- SERR+ FastB2B- DisINTx+ Status: Cap+ 66MHz- UDF- FastB2B- ParErr-  

DEVSEL=fast >TAbort- <TAbort- <MAbort- >SERR- <PERR- INTx- Latency: 0, Cache Line Size: 64 bytes 

Interrupt: pin A routed to IRQ 56 

Region 0: Memory at 3c7e00000000 (64-bit, prefetchable)  

[size=200000000] 

Region 4: Memory at ec000000 (64-bit, non-prefetchable)  

[size=128K]  

            : <output truncated> 

Sprawdzenie obecności koprocesora



Instalacja sterowników

[host]$ tar xvf mpss-3.7-linux.tar 

[host]$ cd mpss-3.7

Deinstalacja poprzednich wersji

[host]$ rpm -qa | grep -e intel-mic -e mpss 

[host]$ cd $MPSS3X 

[host]# ./uninstall.sh 

Red Hat* Enterprise Linux*  

[host]# yum remove intel-mic\*  

SUSE* Linux* Enterprise Server  

[host]# zypper remove intel-mic\* 



Przebudowa składników

Red Hat* Enterprise Edition (RHEL*)  

[host]# yum install kernel-headers kernel-devel  

Regenerate the Intel® MPSS driver module package:  

[host]$ cd $MPSS37/src/ 

[host]$ rpmbuild --rebuild mpss-modules*.src.rpm   

[host]$ cd $HOME/rpmbuild/RPMS/x86_64 

[host]$ cp mpss-modules*`uname -r`*.rpm $MPSS37/modules  

SUSE* Linux* Enterprise Server (SLES*)  

[host]# zypper install kernel-default-devel rpm-build  

[host]$ cd $MPSS37/src/ 

[host]# rpmbuild --rebuild mpss-modules*.src.rpm  

[host]$ cd /usr/src/packages/RPMS/x86_64 

[host]$ cp mpss-modules*`uname -r`*.rpm $MPSS37/modules  



Instalacja MPSS

[host]$ cd $MPSS37 

[host]$ cp ./modules/*`uname -r`*.rpm . 

Red Hat* Enterprise Linux*  

[host]# yum install *.rpm  

[host]# yum install --nogpgcheck *.rpm 

SUSE* Linux* Enterprise Server  

[host]# zypper install *.rpm 

[host]# modprobe mic 



Aktualizacja pamięci flash koprocesora

[host]# micflash -getversion 

[host]$ micctrl -s 

[host]# micctrl –rw 

[host]# micflash -update -device all 

[host]# micflash -update -device all -smcbootloader (kontroler zarządzania) 



Zainicjowanie MPSS

 [host]$ micctrl --config
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3.4.5 Initialize Intel® MPSS Default Configuration Settings 

Intel® MPSS configuration is based on parameters contained in several configuration 

files. The parameters in /etc/mpss/default.conf are treated as common to all 

coprocessors in the system. In addition, each coprocessor has an associated 

/etc/mpss/micN.conf configuration file, where N is an integer number (0, 1, 2, … , 255) 

that identifies a coprocessor. Each parameter in a coprocessor specific file takes 

precedence in configuring the corresponding coprocessor, overriding default.conf if the 

same parameter is also included in that file. 

The micctrl --initdefaults command creates these files if they do not already exist, and 

populates them with default parameter values. In addition, if a previous configuration 

file exists, but some parameter is not configured, this command will add a default 

configuration value.  

The micctrl --initdefaults command should be performed after the initial Intel® MPSS 

installation and after each subsequent installation of a new software stack release 

The micctrl --initdefaults command will not change existing configuration settings, with 

the following exception: The Intel® MPSS configuration file format is versioned, with the 

version indicated by a Version parameter in the configuration file. If a configuration 

already exists, then micctrl --initdefaults will update the configuration format if 

necessary. The semantics of the updated configuration should be invariant. 

Some users switch between different versions of the software stack. When this is the 

case, and because micctrl --initdefaults does not know how to downgrade a 

configuration from a newer to an older format, it is recommended to make a copy of the 

configuration files before calling micctrl --initdefaults. 

The default configuration produced by the micctrl --initdefaults command is sufficient 

for users who will be using the offload programming model on a workstation. You can 

view a summary of the current configuration parameters with: 

[host]$ micctrl --config 

The following is typical of the default configuration: 

mic0: 
============================================================= 
    Config Version: 1.1 
 
    Linux Kernel:   /usr/share/mpss/boot/bzImage-knightscorner 
    BootOnStart:    Enabled 
    Shutdowntimeout: 300 seconds 
 
    ExtraCommandLine: highres=off 
    PowerManagment: cpufreq_on;corec6_off;pc3_on;pc6_off 
 
Root Device:   Dynamic Ram Filesystem /var/mpss/mic0.image.gz 
from: 
Base:      CPIO /usr/share/mpss/boot/initramfs- 
     knightscorner.cpio.gz 
CommonDir: Directory /var/mpss/common 
Micdir:    Directory /var/mpss/mic0 
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    Network:       Static Pair 
        Hostname:  snhondo-desktop7-mic0.dd.domain.com 
        MIC IP:    172.31.1.1 
        Host IP:   172.31.1.254 
        Net Bits:  24 
        NetMask:   255.255.255.0 
        MtuSize:   64512 
        MIC MAC:   4c:79:ba:15:00:1e 
        Host MAC:  4c:79:ba:15:00:1f 
 
    Cgroup: 
    Memory:    Disabled 
 
    Console:        hvc0 
    VerboseLogging: Disabled 
    CrashDump:      /var/crash/mic 16GB 

The micctrl tool can be used to modify the configuration, and it is also possible to 
modify the configuration by directly editing the Intel® MPSS configuration files. 
Section 3.7.8.2 contains an overview of the configuration process, while later sections 
discuss a variety of configuration tasks. 

3.4.6 Start Intel® MPSS 

With Intel® MPSS installed and the flash and SMC versions up-to-date, the 
coprocessor(s) can be booted. To boot the coprocessor(s), execute the following: 

[host]# 1service mpss start 

Starting the mpss service launches the mpssd daemon, and also boots the installed 
coprocessor(s) if the BootOnStart config option is set to enabled (default). 

The following command configures the mpss service to start when the host OS boots: 

[host]# 1chkconfig mpss on 

This command disables the mpss service from starting when the host OS boots: 

[host]# 1chkconfig mpss off 

See the chkconfig man page for details. 

Note: On RHEL* 7 and SLES* 12, starting the mpss service (systemctl start mpss) on a 
system with a large number of coprocessors can take longer than the default value of 
five minutes of the TimeoutSec parameter in the /etc/systemd/system/mpss.service file. 
In this case it is necessary to increase TimeoutSec to a larger value. 

3.4.7 Validate Base Intel® MPSS Installation 

Having booted all the coprocessors in the system, Intel® MPSS provides utilities that can 
be used to perform basic tests to validate that the installation was performed correctly. 

Appendix I provides troubleshooting advice in the event that problems are encountered 
during installation. 



Uruchomienie koprocesora

[host]# service mpss start 

[host]$ ssh mic0 

[mic0]$ 
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Progress in parallel computation with Xeon Phi architecture

Typical Intel® Xeon PhiTM Based Workstation Configuration 

[dkucharski@zmisp-253 ~]$ lspci | grep Co-processor
03:00.0 Co-processor: Intel Corporation Xeon Phi coprocessor 3120 series (rev 20) 
[dkucharski@zmisp-253 ~]$ micinfo 

MicInfo Utility Log 
Created Mon Nov  7 13:17:08 2016 
 System Info 
  HOST OS   : Linux 
  OS Version  : 3.10.0-327.28.3.el7.x86_64 
  Driver Version  : 3.7.2-1 
  MPSS Version  : 3.7.2 
  Host Physical Memory : 31897 MB 

Device No: 0, Device Name: mice 
 Version 
  Flash Version    : 2.1.02.0391 
  SMC Firmware Version  : 1.17.6900 
  SMC Boot Loader Version  : 1.8.4326 
  Coprocessor OS Version   : 2.6.38.8+mpss3.7.2 
  Device Serial Number   : ADKC32800470 
   
 Cores 

Total No of Active Cores : 57
  Voltage    : 0 uV 
  Frequency   : 1100000 kHz



[dkucharski@zmisp-253 ~]$ gcc '/home/dkucharski/hello.c'    -fopenmp 

[dkucharski@zmisp-253 ~]$ '/home/dkucharski/a.out'  

HOST: Hello world from HOST. I am zmisp-253.mt.put.poznan.pl and I have 12 logical cores. I was called from host: zmisp-253.mt.put.poznan.pl 

[dkucharski@zmisp-253 ~]$ /opt/mpss/3.7.2/sysroots/x86_64-mpsssdk-linux/usr/bin/k1om-mpss-linux/k1om-mpss-linux-gcc '/home/dkucharski/hello.c'    -o hello_mic

[dkucharski@zmisp-253 ~]$ sudo scp hello_mic mic0: 
hello_mic                                     100%   11KB  11.0KB/s   00:00     

[dkucharski@zmisp-253 ~]$ sudo ssh mic0 

[root@zmisp-253-mic0 ~]# ls   
hello_mic 

[root@zmisp-253-mic0 ~]# ./hello_mic 
MIC: Hello world from MIC. I am zmisp-253-mic0.mt.put.poznan.pl and I have 228 logical cores. I was called from host: zmisp-253-mic0.mt.put.poznan.pl 
[[[[[[[[[[[[[[r[root@[root@zmisp-[root@zm[root@zmisp-253-[root@zmisp-253-mic0 ~]# 

Progress in parallel computation with Xeon Phi architecture
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Progress in parallel computation with Xeon Phi architecture

[dkucharski@zmisp-253 ~]$ '/home/dkucharski/helmholtz'  

HELMHOLTZ 
  C/OpenMP version 

  A program which solves the 2D Helmholtz equation.

  This program is being run in parallel. 

  Number of processors available = 12 
  Number of threads =              12

Total number of iterations 101 

  Elapsed wall clock time = 0.185227 

HELMHOLTZ 
  Normal end of execution. 

[dkucharski@zmisp-253 ~]$  

∇2Α + k 2Α = 0



Progress in parallel computation with Xeon Phi architecture
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Invoke the application on the coprocessor: 

[host]$ ssh mic0 /home/<USER>/hello_world 
Hello World 

3.4.7.3.2 “Hello World” Native Execution Using the Intel® C Compiler 

This example is very similar to the previous one, but this time using Intel® C Compiler. 

Note that you will need to install the Intel® Compiler suite to build this example (and the 

follow-on example highlighting offload directives.) See Intel® C and C++ Compilers for 

details on licensing and installation. 

Notice that the Intel® C compiler (icc) is used with an additional flag (-mmic) to indicate 

that the target architecture is the coprocessor. 

[host]$ cat hello_world.c 
#include <stdio.h> 
#include <stdlib.h> 
void 
main() 
{ 
    printf("Hello World \n"); 
} 
[host]$ icc -mmic hello_world.c -o hello_world 

Next, copy the code to the file system on the coprocessor using scp  

[host]$ scp hello_world mic0: 
hello_world            100%   10KB  10.2KB/s   00:00 

Invoke the application on the coprocessor. 

[host]$ ssh mic0 /home/<USER>/hello_world 
Hello World 

3.4.7.3.3 “Hello World” via Compiler Based Offload Directives 

This example demonstrates the use of offload directives to run code on the coprocessor. 

[host]$ cat hello_offload.c 
#include <stdio.h> 
#include <stdlib.h> 
void 
main() 
{ 
    #pragma offload target (mic:0) 
    { 
        printf("hello_world from offloaded code running on the 
coprocessor \n"); 
    } 
} 

To build it, use the Intel® C compiler, as before with -offload flag. 

[host]$ icc -offload hello_offload.c -o hello_offload 
[host]$ icc -offload hello_offload.c -o hello_offload 

[host]$ ./hello_offload 

hello_world from offloaded code running on the coprocessor  



Dziękuję za uwagę


