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User Interaction with openDIEL

Direct Communication

TheopenDIEL (open Distributive
Interoperable Executive Library) aims to
facilitate communication betweenser-
created loosely coupled simulations.

The driver callsthe executive
for each process, supplying
the name of the configuration

Loosely coupled simulations are mostly
serial programs that rely on data points

COMMLIB

from other simulations: these simulations
get their input from and sendutput to . .
other simulations. |

The openDIEL communicates through a
tuple serverbased method, and now is
able to communicate large chunks of
contiguous memory more efficiently
throughdirect communication.

The organization of these simulations Is
organized and facilitated by theorkflow
Implementation of the openDIEL.

A Wrappers around MPI to communicate large chunks of

data

A FunctiondEL_send (nonblocking)JEL_recv (blocking)

Configuration file using direct communication:  Example MPI Communication Code
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andIEL_move (blocking)

A Uses a set afhared boundary conditions in a conceptual
grid, each process having access to a different section of
this grid

A Movement parameters specify poutb-point transfer

s = ( {{ mype < npes-1 )
/* Send my data down to the processor below me; Only npes-1 do this */
nction = "j.':I.CUb'T"; TPI_'SJ:n('jz(&.[‘[I;‘RL][:‘], NC, MPI_FLOAT, mype+l, DOWN, MPI_‘COMM_WORLD); :
315: N l:‘:1;.. tatic": I S&x::ix::;!r;uy data up to the processor above me ; Only npes-1 do this */ MOdIfy IEL ReCV
brgﬁjﬁ - "%iﬁj;goﬁi.a"' MPI ‘Sen('i_(&t[‘:][‘;), NC, MPI FLOAT, mype-1, UP, MPI COMM WORLD) ; . -—
'Izﬁt; ir( o Rcferrzfe.w; dai.a T‘rom UP processor of any source */ boundarles
¢ EE%?%% ,([0,161), ([0,01), ([0,01), ([0,01, e o oty Gitebugts = o DI
: ’ if( mype != npes-1 )
/* Receive new data from DOWN processsor of any socurce */
(Clo,16]1),C[0O,16]1),C[0,16]1),C[0,16]1),C[O,0]1), MPI_ Recv (&t [NRL+1]([1], NCE,: MPI_FLOAT, MPI ANY SOURCE, UP, IEL_Send
(L0,0]1)), MPI_COMM WORLD, &status);
(¢fo,o1),(ro,o1, (fo,161>, (ro,161>, (ro,161), .
([0,1613), Modify
(([D:D]:}:([D:D]):([D:D]):([D:D]:}:([Dslﬁ]:}: - - 1 ;
([0,1613) Example IEL Communication Code Calculationsjl| boundaries
/S Exchange data with the proceas below
f (myRank != HPES - 1)
nt(fuf 161), (0), (1)), IEL_rn-c_w-i:li-i::-:L'f.:_ln'..c;-_.- myRank + 1); IEL_Send
(Lo, 16]), (1), (0)), // Exchange data with the process above IEL reCV
o) 161 G0 ! LE_(myRank != 0) | — Calculati
E%g’ %g%%, E%%’ 8%%’ IEL move ({exec info, myRank - 1); Calculatlon alcuiations

shared_bc_sizes = []
tuple_space_size=0

modu}es=(
function="modep7"
args=Q)
Tibtype="static"
Tibrary="1ibmodep7.a"
splitdir="ep7-rv-workflow"
size=512
points=()
%,
function="modreadvars"
args=C"in.rvi", "monthly")
Tibtype="static"
splitdir="ep7-rv-workflow"
Tibrary="1ibmodreadvars.a"
size=512
goints=()

function="RAnalysis"

args=Q)

Tibtype="static"
Tibrary="1ibRAnalysis.a"
splitdir="ep7-rv-r-workflow"
size=1

points=()

workfTlow:

{
groups:
ep7-readvars:
order=("modep7", "modreadvars")
RAnalysis:
order=("RAnalysis")

}
}

Global Options

Specification of
shared boundary
condition array

sizes and the tuple
space size (number

of processes)

Module Specific
Options

Provided here is
information
specific to each
modaule, such as
identifiers, the
amount of
processes each
module requires,

and any arguments

that should be
passed.

Workflow
Specification

Description of the
workflow to be
executed.

Workflow Use Case: Enerc

shared bc_sizesarray of integers describing the sizes of the The openDIEL provides two methods of communication between
shared boundary condition arrays. processes: Direct communication allows processes to share
tuple_space_sizeuimber of processes the tuple space uses.nqints on an array, while the Tuple Server acts as a place to queue
messages based on tags for other modules to retrieve.

function: Name of module main function
args Arguments to pass to the function

libtype: Shared libraries will be Opened W[ﬂmpen Direct Comm i Tuple Comm : Scalable Tuple Comm
static libraries will be previously linked (existing) e S )

t he symbol named 1 n “fujnct "ok _
size:number of processes this module should use re e Y —— i e 0TS g
oints: describes which SBCs this module may accgss IELINFO, | IELINFO, | Module INFO,

. . . Module INFO, : Module INFO, : Tuple INFO, TM INFO
splitdir: base name of the directory that the module Handle INFO ! Tuple INFO p—
will run in.
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* Synchronous, MPI send and | * Asynchronous exchange, one | + Scalable asynchronous many
receive wrapper : way communication ' to many exchanges

5 iterations
5 iterations

The openDIEL workflow engiaélows users tmrganize

di fferent parts of their
Each group is a set of modules that may operate
sequentially and repeatedly. Modules can communicate
with each other across groups using the Tuple Server or
Direct Communication

Plus Future Work

. I I Workflow/Tuple Server Control Tuple Server Worker
EnergyPIus_ (SingleProgramMultiple Data) o oo [ promer
EnergyPluss a program developed by the DOEto Thetuple serverwill be expanded RIS »
: . e S
model the power consumption of buildings The to reada makefilelike list of \ A A
. . dependenciesind dynamically
Readvars, and an R analysis script to perform processes
. .- - ModMaker
statlstlcalanalysmn the datasetasawhole. TheModMakertoolset will be ported from bashto python and
One groun s used for this case, P - be11 madlg av_ail?blllect).n the PythonPackagéndex(PyP) for an easy,
’ nelinein n
containing EnergyPlus, Readva '(I? el | Selr Srasa II(:‘
and R Analysis (a module that HpIe SEIVET Scating S —
runs arbitrary R scripts). Thetuple serverwill be expandedo |==—===
i IR YLl
EnerayPlus allow multiple processedo operate |- = Lohadls ,
asa singleserver(currentlyeach D'il”frf;‘iﬁmLnduf;b?”fﬁé’fis"fﬁfm e
workfow: Each EP7/Readvars module processe®peratesseparately. Codectodde | Themaode _|_tcut v
{ executes in a separate directory openDIEL GUI T e
" I " quatmnfa. i+Set DIEL Home directory in DIEL Setup tab*
s on & diferent setotnput fes TheopenDIEIGUIwill be {z:ti:f;“:::‘:z;::;zl e
' [ Set Physical Parameters : : :
'[ [ Run Fluid Simulation l i J

}

en7-readvars:

{

}

order=("modep7", "modreadvars”)

RANalysis:

{
}

order=("RAnalysis")

extendedto exposeopenDIEL | =
Read .
Once EP7 is complete, Readvartiiiadl [IRaitdl A GtuE featuresin amore user —_—

extracts the relevant information
from the output files.

After this data Is collected, an R

|

|

friendly package
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