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Lightning Overview

« Docs and other answers

* Modules
« Compilers
« Debugging
- DDT
* idev

» perf tools (later)

« Scripting & Not the usual HPC
* Python
* R
« Scala (hadoop/Spark later)
« Matlab (later)
« Java
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Docs and Other Answers

e Docs
o http://psc.edu/index.php/bridges/user-guide/programming-environment
« Rapidly evolving. Your feedback welcome.

* Real People
« http://psc.edu/index.php/home/contact-us#consulting
« Mail / Phone. Backed by expertise. Not a black hole.
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Modules

module avalil
module load
module help

[urbanic@br005 ~]$ module avail

Abinit/7.10.5
blasr/1.3.1
blast/2.2.31
blat/v35
boost/1.60.0
bowtie/1.1.2
bowtie2/2.2.7
cuda/7.5 (default)
detonate/1.10
diamond/0.7.11
discovardenovo/52488
falcon/0.4.1
fastqe/0.11.3
fraggenescan/1.20
gamess/V2014
gaussian/09.E.01
gee/5.3.0 (default)
hmmer/3.1b2
icc/16.0.2 (default)
idba-ud/1.1.1
java/jdk8u73 (default)
java7/jdk7u80
jpeg/9b
matlab/R2016a
maven/3.3.9
maxbin/2.1.1
megan/5.11.3
modiilefilee/Blact /2 2 1

modulefiles/R/3.2.3-mkl
modulefiles/ray/2.3.1
modulefiles/rsem/1.2.21

modulefiles/samtools/0.1.19

modulefiles/signalp/4.1c
modulefiles/slurm/15.08.8

modulefiles/sra-toolkit/2.5.7

modulefiles/tiff/4.0.6
modulefiles/tmhmm/2.0c
modulefiles/trinity/2.0.6
modulefiles/trinity/2.1.1

modulefiles/trinotate/2.0.2
modulefiles/trinotate_db/2.0
modulefiles/velvet/1.2.10-maxk63-big

modulefiles/velvet/1.2.10-maxk63-categld-big

modulefiles/zlib/1.2.8
namd/2.11
netcdf/3.6.2-gcc
netcdf/3.6.2-icc(default)
nwchem/6.6
pbjelly/15.8.24
perl/5.18.4-threads
petsc/3.6.1
petsc/3.6.1-intel (default)
phylosift/1.0.1
picard/2.1.1

png/1.6.21

naee vath/1 0O

N

PITTSBURGH
SUPERCOMPUTING
CENTER



Compilers

-  PGI
 GNU
. Intel (much more to come)
- C
e C++
Q Fortran .
No Matrix
Necessary!
*  MPI
. OpenMPI
. Intel

. MVAPICH2

«  OpenMP
* CUDA / OpenACC(PGI)
+ PGAS?
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Scripting & non-HPC

e Python

* R

 Matlab (more to come)
« Java



Debugging & Profiling

* idev
« Simple interactive access

* Performance Profiling
* Intel (much more to come)

« DDT
e X windows
 Client!

 Great, intuitive GUI
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Example from out MPI course... View Array

St Allinea DDT - Allinea Forge 6.0.2

File Edit View Control Tools Window Help

> u B & 0 & Ee B Br B ' -5 -

Current Group: |All + |Focus on current: % Group  Process  Thread |

Al [o]

Create Groun

ProjectFiles | Fortran Modules | ¥ laplace_mpi.foo [ | Locasls  Currentline(s) | cCurrentStack |
Project Files

Current Line(s)

integer, parameter left=100, right=101

Variable Name | value

250
— 1000

! ual mpi wvariables
Application Cade mype, npes, ierr
/ g status (MPT_STATUS SIZE)
Sources - - +]- temperature_last
! laplace_mpi.fo0 double precis=sion, parameter max temp error—0.01
1 initialize - -
mpi i, j, max iterations, iteration=1
track_progress de, dt_glebal=100.0
1 start time, sStop time
External Code - -

o

double precision, dimension(0:rows+l,0:columns+l) :©: temperature, temperatul

MPI_Init (ierr)
MPI Comm size (MPI_COCMM WORLD, npes, ierr)

lusual mpi startup T

MPI_ Comm_rank (MPT_COMM WORLD, mype, ierr) 4[_|

Type: real(kind=8) {(0: 1001,0: 251)
inpu.. | Brea.. | watc. | Stacks | Evaluate

Input/Output

Expression |Va|ue |

Maximum iteraticns [100-400017

Iteration number: 100 @ ————
595, 9951 &3.33 ( 9396, 9%6): T2_67 ( 957, 3
Max error at iteration 100 was 0_35

Total time was 0_257421000 seconds

N |
Type here (Enter' to send): More =

Ready [Connected to: gomez@bridges. psc.edu
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Visualize...

S Visualization

Eile View Wiewpoint

v [ Process 0
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