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Introduction

Computers are meant to provide insights, not num-

bers. To this end however, the ability to phrase chem-
ical questions in a manner best suited to the efficient
and reproducible workflows is of paramount impor-

tance.
Design Principles

Data generation involves set of known configurations
(say, xyz inputs) and a series of common calculations
whose outputs are required. Computational chemistry
packages tend to be focused on acceleration and setup
details on a per-job scale. wailord, in contrast, con-
siders the outputs of simulations to form a tree, where
the actual run and its inputs are the leaves, and each
layer of the tree structure holds information which is
collated into a single dataframe which is presented to
the user.

wailord leverages tools and methodologies from pro-
gramming language design leading to a robust and
modular tool-chain.

ORCA (version 4) forms the computational core of
the package.

Each segment is unit-tested to ensure reproducible

results, and the design is modular enough to be ex-

panded into more general purpose usage as well.

— __1init__ .py
— cli.py

— __init__.py
— cookies.py

— __1init__.py
— 1np.py

— Lammpstraj.py
— orca.py

— XyZ.py

— utils.py

— wailord.py

— cookiecutter. json
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The appropriate level of
abstraction for computa-
tional chemistry workflows is
that of a domain spe-
cific programming lan-

guage (DSL).
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Parsing Structures

A grammar can be expressed as
a series of tokens (terminal sym-

bols) and non-terminal (syntac-

tic variables) symbols along with
rules defining valid combinations

of these.
2

H -2.8 2.8 0.1
H -5.2 3.4 0.2

grammar_xyz = Grammar(
P
meta = natoms ws coord_block ws?
natoms = number
coord_block = (aline ws)+
aline = (atype ws cline)

atype = ~"[a-zA-Z]" [/ ~"[0-9]"
cline = (float ws float ws float)
float = pm number "." number

o T
number = ~"\\d+"

WS = ~"\\s*"

Generating Inputs

Each "experiment" consists of
multiple single-shot runs; each of
which can take a long time. A top

level experiment is defined as:

: methylene
: singlet_triplet_methylene
: "./labB"
: An experiment to calculate singlet and triplet
states differences at a QCISD(T) 1level
: Rohit
: "2020"
: MIT
: "/home/orca/"
: "orcaST_meth.yml"
: "ch2_6381ppg88_trip.xyz"

Where each run is controlled indi-

vidually.
: True
["UHF", "QCISD", "QCISD(T)"]
["OPT"]
- B6-3811++G*x*
: "inp.xyz"
_ "O :L"
_ "O 3"
: "INUMGRAD"
: True
: True

: "basejob.sh”

With a directory tree generated
by:

waex .cookies.gen_base(
template="basicExperiment”,
absolute=False,
filen="./lab6/expCookieST_meth.yml",

)

Finally pandas data frames can
be extracted from the outputs and
analysis may be carried out say, in

a jupyter notebook.

mdat = waio.orca.genEBASet(Path("buildOuts") /
\ "methylene",

deci=4)

print(mdat.to_latex(index=False,

caption="CH2 energies and angles \
at various levels of theory, with NUMGRAD"))
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