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BIRNBAER Python And C++
+ CPythonis a C application

+ Interface through shared libraries and a C API.

+ Extending and embedding - quite similar

+ We use pybindll to reduce the boilerplate
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BIEEBER Extending Python |

1.Add some boilerplate for Python runtime

2.Compile as shared library
3. => Python module!

static inline string_view strip_comments( string_view str ) {
return { str.begin(),
find_terminator( str.begin(), str.end(), Tind_comment() ) };

templates typename Ttr >
inline Itr trim_left( Itr begin, Itr end ) {
return std::find if not( begin, end, RawConsts::is separator() );

template< typename Itr >
inline Itr trim right( Itr begin, Itr end ) {

std::reverse_iterators Ttr > rbegin( end );
std::reverse_iterator< Itr > rend( begin );

return std::find_if_not( rbegin, rend, RawConsts::is_separator() ).base();

inline string view trin( string view str ) {
auto fst = trim_left( str.begin(), str.end() );
auto 1st = trim_right( fst, str.end() );
return { fst, 1st };
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BIEEBER Extending Python |

gcc -o xmath.so -shared add.c -I fusrfincludefpythonS.?l

:~/tmp$ python3

Python 3.7.3 (default, Apr 3 2019, 05:39:12)

[GCC 8.3.8] on linux

Type "help", "copyright", "credits" or "license" for more information.
=>»> import xmath

==> sum = xmath.add(1ee,280)

=>> print(sum)

)ef HEAD_INIT, 300.90

e I

Project ID




BIENBER Enbedding Python

1. Main application is in C/C++
2.Link with Libpython

3. Call out to small snippets of Python code

58 Reading WELSPECS in file /home/hove/work/OPM/opm-tests/spel/SPEICASE2.DATA, line 384
59 Reading COMPDAT in file /home/hove/work/OPM/opm-tests/spel/SPEICASE2.DATA, line 393
60 Reading WCONPROD in file /home/hove/work/OPM/opm-tests/spel/SPEICASE2.DATA, line 403
61 Reading WCONINJE in file /home/hove/work/OPM/opm-tests/spel/SPEICASE2.DATA, line 412
62 Reading TSTEP in file /home/hove/work/OPM/opm-tests/spel/SPEICASE2.DATA, line 420
Warning: Keyword 'ECHO' is not supported by flow
In file /home/hove/work/0PM/opm-tests/spel/SPE1CASE2.DATA, line 105
Warning: Keyword 'ECHO' is not supported by flow
In file /home/hove/work/0PM/opm-tests/spel/SPE1CASE2.DATA, line 105
Saturation Functions Diagnostics=:
System: Black-0il system.
Relative permeability input format: Saturation Family I.
Number of saturation regions: 1
Starting main simulation loop =
Report step 0/120 at day 0/3650, date = 01-Jan-2015
Time step ©, stepsize 1 days, at day ©/31, date = @1-Jan-2015
Time step summary: newton its = 3, linearizations = 4 ( ©.003 sec), linear its = 5 ( 0.001 sec)
Time step 1, stepsize 3 days, at day 1/31, date = ©2-Jan-2015
Time step summary: newton its = 3, linearizations = 4 ( 0.002 sec), linear its = 8 ( 0.001 sec)
Time step 2, stepsize 9 days, at day 4/31, date = ©5-Jan-2015
Time step summary: newton its = 5, linearizations = 6 ( ©.003 sec), linear its = 18 ( 0.002 sec)
Time step 3, stepsize 18 days, at day 13/31, date = 14-Jan-2015
Warning: Keyword 'BASIC' is unhandled for output to file.
Warning: Keyword 'PRES' is unhandled for output to file.
Warning: Keyword 'RS' is unhandled for output to file.
Warning: Keyword 'SGAS' is unhandled for output to file. ;
Warning: Keyword 'WELLS® is unhandled for output to file.
Time step summary: newton its = 5, linearizations = 6 ( ©.003 sec), linear its = 22 ( 0.002 sec)
Warning: Keyword 'BASIC' is unhandled for output to file
Warning: Keyword 'PRES' is unhandled for output to file.
Warning: Keyword 'RS’ is unhandled for output to file.
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BIEEBRER Extending Python - Opm Wrappers

Many of the C++ classes in opm-common are
available in Python

opm.lo.parser

opm.io.ecl state

~.parse( ftname

clipseState(deck

Project ID




BIENBER Enbedding Python - PYINPUT

1. Evaluated parse time.
2 Anvwhere in the deck 100% normal Python code between
-Anywhere in the deck. PYINPUT and PYEND

3. Application objects/state available through contex® object

4. Can manipulate the deck object.

START
AUG

RUNSPEC

DIMENS

PYINPUT
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BIBREBER Enbedding Python - PYACTION

1. Evaluated run time.
2. In the SCHEDULE section

3. Application objects/state available through a richer context object

4. Can manipulate the Schedule object.

PYEND
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BIBNBER Full Simulation In Python

The python wrapper classes are a prerequisite for full
simulations(*) in Python.

=> Next presentation

(*): Currently simulations in Python don’t support embedding Python with the PYINPUT and PYACTION keywords.
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