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[1] https://www.nii.ac.jp/today/101/1.html
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2025/1/17



(FZU&IC 7

. F— BRI OBIRY - BRAMEER 3 B KA
HARE (RS IEETEBDERA
- OSSN, SRAFTALAIZZY, BREE®SSH. IE1—FTEDILKDZITBZIIRNTDA
([CRIBEREZIF D CTIELL)
- BEN BB DET DIEREEH TEEEA
« AN/ FIRTER DA ZIED DS >MFICLTULIERIFNEE L L
« NIIT—#E(CERDHBATKNBANREDMUTE D EELLY

2025/1/17



VDT
F—SHESHEIEOBRIRME - BMRAMZEERD



Ht TR LT (~2008)

e D=V A>T DIV AT LDFHEFE
 KEYAREN OIS RA )\ N TESNTULE
« 20078, IS URAZ2INT & (D& TH D AppleWorks) HERFEAR T

« F{EET Microsoft Visio NBric Uz

- B Apple EdD iWork (X 3281 L. AppleWorks XN T 7 1 I)LEEE BN H D Z &2
TR D TLBDH, BIEMEFIRWLICEF UL [

[801R]
- =
=
HhEf#e & [901L] \ 3R 6R
Eﬁfﬁhﬁ)ﬁ '[9_}”':*] 801RTHAY —~3RD2T—e—D)—>~(Fy 28
nilg =] 106L
[811L] 5R
(2RD1 T—e—(D (T Y 155
105L | |
4R iR 8R 9R
————FIT) IRF’T);HIF{T ﬁ' 51PT} 2RDOT—e—D0—>— 61PTY 5P 65 T:HSRT:—@)?QRPT: IRTHBH———
' 107L & 104, G @ o ;r(}?_L IDT_I__H >
=]
a7 1R 112R 114R = 117R 2GRS
—e—>—18LT 18LPTH(I7LT. I?LF’I_-I-(SZFT T2LUOT J: AR -—F:(.GZ PT 64 F’T 11|_T>®-FT 1 LF'TEl-iJ:lT)-@-I—‘—P—
18L 17L 14L 12L 1L
IISR
12LU1 T—e—0 )~ LY 1 iR
113R 116R
16LTHE2) — 120020 LY 2 E#® [2]
1GL

[1] https://ja.wikipedia.org/wiki/AppleWorks
[2] REEE [thiFFEiRm)l| - [EEBOIEEMHETE (TM3) RUEEDRAIHREEICDULVT] (2023) https://company.jr-central.co.jp/chuoshinkansen/procedure/construction3/_pdf/03_9-2-6.pdf
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| Rails Task | Java Task
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[1] http://www.catnets.org/
[2] https://sourceforge.net/projects/catnets/
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e FreeSurfer v4.3.1 & v5.0.0 CETEBHHENELRD
o INODMAIE T 8.8 £6.6% (FH 1.3~64.0%)
 REEHTEETES 2.8 £1.3% (&H 1.1~7.7%)

[1]

[1] Gronenschild EHBM, et al. "The Effects of FreeSurfer Version, Workstation Type, and Macintosh Operating System Version on Anatomical Volume and Cortical Thickness Measurements". PLOS ONE 7(6)
€38234 (2012) https://doi.org/10.1371/journal.pone.0038234
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[3]

[1] https://livingcomputers.org/
[2] https://museum.ipsj.or.jp/library/shozaichi.htmi
[3] Joe Mabel. https://commons.wikimedia.org/wiki/File:Living_Computer_Museum_pano_01.jpg
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Programs, like people, get old. We can't prevent aging, but we can understand its causes,
take steps to limits its effects, temporarily reverse some of the damage it has caused,

and prepare for the day when the software is no longer viable. A sign that the Software
Engineering profession has matured will be that we lose our preoccupation with the first
release and focus on the long term health of our products. Researchers and practitioners
must change their perception of the problems of software development. Only then will
Software Engineering deserve to be called Engineering. — David Lorge Parnas

7075 LIAEERIULIIZENTOL, BILESIEIXTIRWD, ZORREEEEL, 7
D ERMMZB-ODFEREHEL, BN IERIUAZA—VDO—E % —RIIZEEXE, V
TRNI 7 MNETARUREIZREHIEADILIFTEXS, VI NIz VTV V=T U THATED
ik, #EY Y — Z/\@%ﬂ%ﬁ%%ﬁm HEDEHHNZEEMIZEREYTEIIIIREILE,
MEEEERFIL. VI N 7V HEROBBEIIN TR EZ 22T UIRSN, 25U TH]
DT VNIV THIFIZ VYTV T EIEEINBDIZSIIDLWEDIZRS,

[1] David Lorge Parnas. "Software aging". In Proceedings of the 16th international conference on Software engineering (ICSE '94). IEEE Computer Society Press, pp.279-287. 1994.
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+ 20164E. Naturesth' [1500 ADRIEENBIREOEEMITS] &L
DRSS /E[1]
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« FIRER
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[1] Monya Baker, "1,500 scientists lift the lid on reproducibility", Nature vol.533, pp.452-454 (2016) https://doi.org/10.1038/533452a
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HAVE YOU FAILED TO REPRODUCE
AN EXPERIMENT?

Mast scientists have experiancad failure to reproduce results.

® Somaone elsa’s My own

Chermistry

Blology

Physics and |

engineering

Meadicine

Earth and

a 20 40 BO 80 1009,

HAVE YOU EVER TRIED TO PUBLISH
A REPRODUCTION ATTEMPT?

Althaugh only a small proportion of respondents tried to publish
raplication attampts, many had their papars accepted.

# Published @ Falled to publish

S e A
Successiul L1/0
=

|

Unsuccasstul W/
= )
|

Mumbser of respondents from each discipline: [1]
Biology 703, Chemistry 106, Earth and environmental 85,
Medicine 203, Physics and enginesring 236, Other 233
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[1] Christian Collberg and Todd A. Proebsting. "Repeatability in computer systems research". Communications of the ACM, vol.59, issue 3, pp.62-69 (2016). https://doi.org/10.1145/2812803
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mybinder.org
» Jupyter Notebook & IRIFHERLIGHZ

« Jupyter Notebook(d. O3> /A0— K,

TJANE HAS WRITTEN A PAPER

=l - BASED ON HER EXPERIMENTS, STEP @

= O TGiItHUb (CRF

21

TR, SN, MRZOEDDRFIA M
mal. sTERNEZEHEULGHSXEN(CRITTEDIS AT A

3> SHE DESCRIBES THE
EXPERIMENTS AS A

yupyter NOTEBOOK, MIXING:
e &~
~_|~ PROSE
| CODE &
v VISUALIZATION

SHE WOULD LIKE ANYONE TO BE
ABLE TO REPRODUCE, CHECK, AND
IMPROVE HER CALCULATIONS

=] fﬁj AND RESOURCES:
[]
SOURCE CODE,
DATA,
l MEDIA.

sTer @
SHE PUBLISHES THEM SHE MAKES THAT REPOSITORY BINDER—
ON A PUBLICLY READY BY DESCRIBING THE SOFTWARE
HOSTED REPOSITORY REQUIRED TO RUN THE NOTEBOOK

CONFIGURATION \/

-
@
= v
NOTEBOOK

RESOURCES v
L.

EVERYONE CAN NOW RUN AND
REPRODUCE HER COMPUTATIONS

[1] M. Beg et al. "Using Jupyter for Reproducible Scientific Workflows". Computing in Science & Engineering, vol.23, no.02, pp.36-46 (2021). doi: 10.1109/MCSE.2021.3052101

sTer @ @j\
[1]
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Binder (BinderHub + repo2docker)

7—FFOF v

BinderHub Architecture o Repo “ Image Registry
(high-level details) Provider Provides environment images

REPO PULL IMAGE
Users ¢ REGISTER

LAUNCH BUILD USER POD CREATE / CULL PODS
~_ IF REPO HASH REDIRECT USER REDIRECT IF STALE
™~ REPO IS DIFFERENT
WEBSITE

SERVE

Data and I/O

User flow

Trigger action Kubernetes Cluster

[1] https://binderhub.readthedocs.io/en/latest/overview.html

T—FETI

name: ipyvolume
channels:
- conda-forge
dependencies:
- nodejs
- pip:

- traittypes

- traitlets

- ipywidgets>=7.4

- Pillow

- SCipy

- nUMpy
scikit-image>=0.13
requests
ipywebrtc>=0.4
pythreejs>=1.0
matplotlib
- jupyterlab>=0.34
- notebook>=5.3

[2]

22

[2] https://github.com/binder-examples/requirements
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Code Ocean

VYV —XXJ— K,
BlZIZ0 [5T8HTL]

(Compute Capsule) #z1—HY—1H

YERK
« /K& Docker O>F 7

 A—Y-—MEem>1J>UTEE

« Code Ocean ftdD2I = R ET=E

17, RF. 1F
« UIRS FULREBICH D
- DOI =HAI CTiH5
o bt & 227 LB (TR
- Bl BAYR—

[1] https://codeocean.com/explore?page=1&filter=withArticle&field=Engineering

> —4 . RIGIEK

Mathematics

£ Engineering 29| Jun | 2024
Pilot Performance modeling via
observer-based inverse.
Code for the paper titled "Pilot Performance
modeling via observer-based inverse
reinforcement learning” published in IEEE
Transactions on Control Systems Technology

Jared Town &Rushikesh kamalapurkar <\

@ open Capsule
Associated article published in IEEE Transactions on
Control Systems Technology

/Y Engineering 10| May | 2024
On the Sensitivity to Height and Motion
of Bistatic SAR Interferometry -...
Simulations accompanying the "On the
Sensitivity to Height and Motion of Bistatic SAR
Interferometry: A Spectral View" paper.

Andreas Theodsoiou

& Open Capsule

Open Science Library = -
All

Bioinformatics

010 015 020 1025030 035 040 045
Postarlor Class Probablity

/5 Engineering 5| Nov | 2024
Addressing Uncertainty in Online
Alarm Flood Classification Using...

In the dynamic environment of industrial
plants, the management of ala

Gianluca Manca, Franz C. Kunze & Alexa.. €

@ open Capsule
published in IEEE Access

Mixed Differential Causal Effect, 4,,F

/% Engineering 4| May | 2024
Measuring Strength of Joint Causal
Effects

In this capsule, we provide code to reproduce
figures and tables from our publication

Kurt Butler, Guanchao Feng & Petar M. Dj.. <\

(Z Open Capsule

Medical Sciences Social S >

|muu|_

fom Y o |

corrrem
~104 L

[ Ego vehicle

Opponent vehicle

&5 Engineering 27| May | 2024
Ir i A Control il by

Belief-Space Specifications and.

This benchmark showcases an intention-
aware controller for autonomous vehicles
with belief-space specifications using
polynomial chaos expansion (PCE) to solve.

Zengjie Zhang A

(@ open Capsule
Associated article published in arXiv.org

MMIMO AxD SU-MMIMO

ARISON OF M1
& RISON OF

MIMO SU-MMIMO

o in possible
downlin aplink & downlink

Spatial

xin multiplexing

aplink & downlink

Low snectra High snoctral

Engineering 11 May | 2024
Scilab Code for New Results on Single
User Massive MIMO - Correlated...

Achieving high bit rates is the main goal of

wireless technologies like 56 and beyond. This

Kasturi Vasudevan, Surendra Kota, Lov

(@ Open Capsule

Associated article published in [EEE T s on
Geoscience and Remote Sensing

I &

article published in IEEE Transactions on
signal Processing

&

article published in MIMO
Communications - Fundamental Theory,

&

23

Q

A

All Associated with article

&Y Engineering 22| May | 2024
Outage Analysis of Uplink IRS-Assisted
NOMA under Elements Splitting

MATLAB code for the paper with DOI: 10109/
VTC2021-Spring51267.2021.9449027

Bashar Tahir 'y

(2 open Capsule
Associated article published in 2021 IEEE 93rd
Vehicular Technology Conference (VIC2021-...

& )

4% Engineering 14| Aug | 2024
A constrained-based optimization
method for real-time kinematics...

Main code to test the optimization framework

to estimate constrained shoulder and elbow

Marco Caruso et al. 4

(2 Open Capsule

Associated article published in IEEE Access

[1]
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CodeQcean®D7—4SEFT )L

(Ko

Eed Copy of Glycompare: EPO & HMO glyco-motif examples ( Bokan Bao et al. )

Capsule File Edit View Tabs Settings Help Finish editing
o + x B run X | & environm ¥ | = metadata X | B paper_ep X | Bi metadata X | W Fig2_epo_ X | [® Fig3_hme X
1)
=
Core Files @
¥ E metadata 2 47 KB EnVianment
E ¥: metadata.yml 247 KE
s
E ¥ & environment 114KE @
S (3 Dockerfile 7 @ Python (3.7.3, miniconda 4.6.14)
[ postinstall 460E @
¥ M code P conda makes this envirenment a great starting point for installing other languages.
= Ubuntu 18.04 Python
E W Fig2_epo_analysis.ipynb 3941 KE @ /
E ™ Fig3_hmo_analysis.ipynb 344K @
[ LICEMSE 104k8 @ -
i Additional Packages @
¥ run 6318 @
2l Bdata Manage Datasets 96 ME _ _ _
] Custamize the selected environment with any other packages you need. You can also use these package managers to
¥ O example_data 1afasRE install other package managers, such as for different languages. Packages will be installed on the next capsule run.
¥ [ paper_epo 11238 KB Learn more,
» [ output_data 50.77 KB
» [ source_data 616 KE Package Managers Packages
A= h 7.86 KB
paper_hma apt-get ﬁ}l build-essential 12 dubunmt * git-Ifs 2.3.41 % + Add
» [ source_data 7.86 KB
(&} glyroucan_database.json FmETE conda b Cython02212 % jupyter 100 %  matplotlib 210 % networkxz1 % numpy 1164 %
LICENSE 1821 KB
= pandas 0242 X | seabornoso X 0 xird 120 %
[ .gitignore 78 @
pip 42p glypy oz ¥ importdib 104 X | ndex3onizz X
VL TesuTs

Your files will appear in the timeline.
View latest resulrs

Other Files &

Post-Install Script @

If 3 package isn't available via the above package managers, use this script to download, extract and install it. Please
note: this script should not be used to download data and cannot access any capsule folders, Learn more.

& Collaborate

> Reproducible Run

or launch a cloud workstation

o-zme

[ ot
upyter
-~

Timeline

2 You have 1 uncommitted change @

Describe what changed:

Edited metadata.yml

Commit Changes

Kazu YAMAJI on @ 00:01:49 ~
Aug 8, 2020
Finished working in Cloud Waorkstation

View logs @ QOutput 6168

Kazu YAMAJI ran ® 00:00:3
Aug 8, 2020

» [ Run 6862075
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Kazu YAMAJI ran © 00:10:2
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Show Prior History

[1] https://codeocean.com/capsule/1787907/tree/v1
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[1] https://wholetale.org/
[2] https://wholetale.org/#featured

Tale:

A new type of preservable
research object that combines
data, software, and narrative
into a single re-runnable
package.

globus [1]

1 ILLINOIS

LIGO Tutorial

LIGO Detected Gravitational Waves from
Black Holes On September 14, 2015 at 5:51
a.m. Eastern Daylight Time (09:51 UTC), the
twin Laser Interferometer Gravitational-
wave Observatory (LIGO) detectors, located
in Livingston, Louisiana, and Hanford,
Washington, USA both measured ripples in
the fabric of spacetime - gravitational
waves - arriving at the Earth from a
cataclysmic event in the distant universe.

bradypus variegatus microryzomys minutus.

. wain . an
- st . test

Auc: o.868] Auc: 0.994

Replication of a classical -
ecological niche model

MaxEnt modeling for species distribution.
In 2006, Phillps, Anderson and Shapire
revisited estimation methods for
probability density functions in order to
improve predictions for species presence in
a given location. This Tale replicates the
logic and general results of the paper using
the same datasets in a Jupyter Notebook.
In addition to this Tale, one that uses the

4.0
e OLS
35{ e LASSO
e PLS '
S 30
2
o
8§25 .
E
g 2.0 '
= .
£1s
b
£ 1.0
B 7
0.5
0.0
0 1 2 3

Measured Band Gap (eV)

Informatics-aided bandgap
engineering for solar
material

Reproducing "Informatics-aided bandgap
engineering for solar materials" This
notebook shows how to replicate the main
findings of a 2014 paper by Dey et al that
used machine learning to predict the band
gap energies of solar cell materials

Long-term Ecological
Research Panoche Hills
Ecological Reserve

This Tale explores Ephedra california as a
foundation species within the San Joaquin
Desert, California. These data specific to
Panoche Hills Ecological Reserve. Meta-
data provided with published data, and
most measures are self-evident and
standard protocols for research team.
However, canopy decadence is not the
typical Likert net 1-10 scale. It can vary
from 1-10, but this score is estimated by
breaking each canopy, visually into 5
segments, the four cardinal directions and
top, and scoring each as 0 for dead, 1
partial, and 2 for all alive.

Ni

zr A 00

Predicting the Properties of
Inorganic Materials with
Machine Learning

properties of materials. The main focus of
this paper was the construction of general
purpose method to link the composition of
a material (i.e., the fractions of each
element) to its properties, which they found
can be used for as applications such as
identifying candidate solar cell materials.
The notebooks within this tale recreate the
validation tests from the paper and how
the models were used to discover new
materials.

abch ritcaba) rlicabb) ritcanch

ohe.a) - - - abies
'

'
e a) by was

Why-Not-What-If-Prov of
ASP computation within ASP
using PWE

We demonstrate using a ASP encoding for

recording provenance of operations in
computation of a simple ASP.

[2]
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Whole Tale
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Providers

External Data
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Dashboard

| Recipes Metadata mgmt
GitHub Girder
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e A DataGI\E
—*7 —

{ Compufe (k8s clusters @ OpanStack]

Thoo
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Batch Jobs stomge I N

ZMQ/ Celery
- NCSA
Images # #

docker ooch?r |  docker docker
Docksrnaposﬂory 4

[1]

=

[1] Adam Brinckman, et al. "Computing environments for reproducibility: Capturing the “Whole
Tale™. Future Generation Computer Systems, 94, C (2019), 854-867.
https://doi.org/10.1016/j.future.2017.12.029

i
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format: 3
metadata:

name: Humans and Hydrology Test
identifier: '8e475f85-d7af-465f-97a1-198b9%acdc4fb’
authors:

- name: Craig Willis

orcid: https://orcid.org/0000-0002-6148-7196

category: science
description: Test of tale serialization format
illustration: https://raw.githubusercontent.com/whole-tale/.../demo-graph2.jpg
entrypoint: wt_quickstart.ipynb
public: true

data:

- source: DataONE

url: http://cn.dataone.org/cn/v2/resolve/urn:uuid:1d23e155-3ef5-47c6-9612-027c80855e8d
- source: HTTP

url: http://example.com/data.csv

files:

- path: notebooks/wt_quickstart.ipynb

url: https://cn.dataone.org/cn/v2/resolve/urn:uuid: 71359f62-b260-4793-a866-418f7fa73aaa
- path: environment/docker-environment.tar.gz

url: https://cn.dataone.org/cn/v2/resolve/urn:uuid: 71359f62-b260-4793-a866-418f7fa73aaa

environment:

name: Jupyter Notebook
url: https://github.com/whole-tale/jupyter-yt
commit: dc91deafdc959c7edcb8199171b5ac75763323e
icon: https://raw.githubusercontent.com/whole-tale/rstudio-base/master/RStudio-Ball.png
archive: environment/docker-environment.tar.gz
config:
- command: /init
environment: CSP_HOSTS=dashboard.dev.wholetale.org,
port: 8787
targetMount: /home/rstudio/work
user: rstudio
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DAL > RO Y —)L

« J7R= MU (& Materials Cloud Archive

PROVENANCE GRAPH

. Parameters
INPUT I

INPUT

SCF

Distance INPUT
CREATE INPUT e
CREATE )
CalculationNode
Results
Relaxation INPUT Tl
Results .. CREATE
INPUT CREATE s
Param eters. CREATE ~
Relaxed structure O Dict

(a) . (b)

Results

[1] Huber, S.P., Zoupanos, S., Uhrin, M. et al. "AiiDA 1.0, a scalable computational infrastructure for automated reproducible workflows and data provenance". Sci Data 7, 300 (2020).

https://doi.org/10.1038/s41597-020-00638-4

GRAPH QUERY

Initial structure

T ‘O StructurebData
INPUT

sl

[1]
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’ i @ . HTTPS
simulation codes ! g AiiDA engine ‘ AiiDA RESTful API ‘ 4+ P> Web portals
= I Python
I & CIRCUS :
'E i AiiDA core API Scripts
Job schedulers Ly H p -
;- CLI, Shell
| PHETEN é)l{;zw AjiDA Abstract ORM
uilder -
| Runners Data, Calculations, ... -
| HTTPS Progr&?mmatlc
System services | » : G+ retrievers
| 5 ] i (wget, curl)
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. | g
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| 3 ‘Django SQLAIchemy‘
FIG. 1: Schematic overview of the architecture of AiiDA 1.0. [1]

[1] Huber, S.P., Zoupanos, S., Uhrin, M. et al. "AiiDA 1.0, a scalable computational infrastructure
for automated reproducible workflows and data provenance". Sci Data 7, 300 (2020).
https://doi.org/10.1038/s41597-020-00638-4
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ReproZip -
AN RS> TJO0 S LADOETZBIRAIEEILT DI XSI> ROV —)L
« ERE D ReproZip Z/TUCON > RZEFEITIDE, S AFALAO-ILRANL—XE
. I RV DMERkE=N S
« =T 7A), ETURET7AIL (SAT3) . WBEZH. ONX>RSA>2ZED
- HIREH ReproUnzip ZHWT/\> RILZAER L. {REIRIE FTEITID

Packing Step Unpacking Step
L A e e E e e e e e e e EEEEEE_—— |
1 o |
: System Call Provenance Package Package : | E)I(Dpe:ment Environment Research !
| Research Tracing Analysis » | Customization Generation | | Fackage g Setup —> Reproduction |
. I (rpzfile) I
| {command line) | | 1
e
| N (. | L  — . o o Y L L L L L L L — a
: .. » ¥ ) |
| .. — Ry Experiment I
I x| =] 7 Package I Unpackers
| (rpzfile) I -
I YAML Configuration File | directory || chroot || vagrant || docker |Z| [1]
CREATE TABLE processes( CREATE TABLE opened_files( CREATE TABLE executed_files(

id INTEGER NOT NULL PRIMARY KEY, id INTEGER NOT NULL PRIMARY KEY, id INTEGER NOT NULL PRIMARY KEY,

run_id INTEGER NOT NULL, run_id INTEGER NOT NULL, name TEXT NOT NULL,

parent INTEGER, name TEXT NOT NULL, run_id INTEGER NOT NULL,

timestamp INTEGER NOT NULL, timestamp INTEGER NOT NULL, timestamp INTEGER NOT NULL,

is_thread BOOLEAN NOT NULL, mode INTEGER NOT NULL, process INTEGER NOT NULL,

exitcode INTEGER is_directory BOOLEAN NOT NULL, argv TEXT NOT NULL,

); process INTEGER NOT NULL envp TEXT NOT NULL,

); workingdir TEXT NOT NULL

);

[1] Steeves, V., Rampin, R., & Chirigati, F. (2017). Using ReproZip for Reproducibility and Library Services. IASSIST Quarterly, 42(1), 14. https://doi.org/10.29173/iq18
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Repository

Dependencies
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embed link

Pick a style above to generate the citation in the given format [ 1]

[1] https://occam.cs.pitt.edu/

[2] Luis Oliveira, et al. "Supporting Long-term Reproducible Software Execution". First International Workshop on Practical Reproducible Evaluation of Computer Systems (2018).

https://doi.org/10.1145/3214239.3214245
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Software Heritage

c INRTDA—T IRV I NI F7ZESEICETTCUWNE., RE £B5IDIV7—H10

UMD MJZoO-ILLTINTDOATZ U h2EUE
J7A). T«aLOKYU, UEZ3> UU—X

» Software Heritage ID AT T O MMIMGEL. J7AI)ILZ2EET D DAG 1EiE
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Forges software
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Archive

oader
i i
itLa
! : ~ . ]
' \A" Ister ! w | Mercuna Software Heritage
oader
L ]
. svn .
svn
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+
blob storage

LCT @
Package C PAN >

repos Listing

Loading
(full/incremental) & deduplication

K @) Scheduling K’ @)

[1] R. D. Cosmo. "Software Heritage: Why and How We Collect, Preserve and Share All the Software Source Code". IEEE/ACM 40th International Conference on Software Engineering: Software Engineering
in Society, pp.2-2 (2018)
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Software Heritage @7

Origin

+ url: str

snapshots *

—

—SEFIL

[1] R. D. Cosmo, M. Gruenpeter and S. Zacchiroli.

10.1109/MCSE.2019.2963148.

4 * N
A
Snapshot
+ id: shal
*
. branches . parents parents
Release Revision @ DirectoQ_ Content
+ id: shal * 1 F7d shal irector ) entries )
+ author: str  |prancheq + author: str +id: shal » +id: shal
+ name: str » + message: str
+ message: str + tim_estamp:
+ timestamp: datetime
datetime Merkle DAG
. J
[1]

Snapshots
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"Referencing Source Code Artifacts: A Separate Concern in Software Citation". Computing in Science & Engineering, vol. 22, no. 2, pp. 33-43 (2020). doi:
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,
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[1] Heinrichs, B. and Politze, M. "Asynchronous Data Provenance for Research Data in a Distributed System". The 23rd International Conference on Enterprise Information Systems. vol.2, pp.361-367 (2021)
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