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Motivation - Selection/Appraisal

/7

% Despite progress on various technologies to support data management and
dl%ltal_ preservation of email, software support for the core activities of
selection and appraisal remains limited

% Selection/appraisal decisions are based on various patterns

¢ When patterns can be identified algorithmically, software can assist the
process

» LAMs frequently want to take actions that reflect contextual relationships

% Timeline representations and visualizations can also provide useful, high-level
views of materials



Motivation - Email

* About 50 years of email creation

K/
%

Hundreds of billions of messages
generated every day

K/
%

Most has little long-term retention
value, but some absolutely does

K/
%

Despite presence of numerous other
modalities, email still deeply
embedded in activities, serving as
massive source of evidence and
information

7/
L X4

Often found in collections and
acquisitions with other types of
materials

hitp/herstantord. edw' - jheedprojects/enronvl) 5




Review, Appraisal, and Triage of Mail
(RATOM)
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Funded by Andrew W. Mellon Foundation
(2019-2021)

Developing and repurposing software (including
NLP and machine learning) for selection/acf)praisal
in BitCurator environment with hooks an
enhancements to TOMES output

Support iterative processing - information
discovered at various points in the processing
workflow can support further selection, redaction
or description actions

Mapping of timestamp, entity, sensitive features
and other elements across the tools

Ray Tomlinson
Implemented first email program on ARPANET.
Credited with invention of first email system.
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Scope of the project

The RATOM project has had specific development goals designed to serve the needs
of collecting institutions tasked with preparing email collections for public access:

> Development of an integrated Python library to simplify parsing and processing
PST, OST, and mbox email formats

> Building utilities to support entity identification and export reports suitable for
conducting automated and human-directed redaction actions at scale

> Creating an interface allowing processing archivists to browse email collections
and mark messages as suitable for retention

> Exploring methods apply machine learning technigues (by training on _
annotated message collections) to recognize candidate materials for retention



RATOM tools - libratom

Python library to parse and analyze PST, OST, . .
and mbox email formats [ libpff ] [ Clucll ] [ spaCy 3 ]
Library to access the [ it . ] Multi-language NLP
. : . Personal Folder Fil multiprocessing i
Wraps functionality from libpff, Python (PFF) and the Offline processing
mal bOX, and SpaCy 3 Folder File (OFF) Python support
format modules

Extracts and analyzes email message content |

and headers; identifies and classifies entities
identified in email bodies via spaCy [

libratom ]

Scalable open source email processing library

Performance scales with processor core count;

per-core memory usage never exceeds 1.6GB in

default configuration, irrespective of input size
sqglite3 database and derived reports

Current release: 0.6.0
Features generated and stored are VERIFIABLE, REPRODUCIBLE, AND REUSABLE

https://www.github.com/libratom/libratom This facilitates understanding changes in assessments of materials over time.
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https://www.github.com/libratom/libratom

RATOM tools - Iterative Processing Interface

Assist archivists in reviewing email
materials for retention and/or release.

% Import of email accounts from
PSTs and entity identification via

libratom

%  Creation of processing accounts
associated with individual email
users

% Interactive review and tagging of

email messages within these
accounts (e.g. “record”,
“non-record”, “redact”)

«  Export of selected messages as
EML for retention or release

RATOM™

< Back

Folders

Add Folders

Labels

Processed status

@ Al

Processed (o)

Unprocessed (1.162)

Albert Meyers

Inclusive Dates: 2001-04-06 - 2002-02-07

Displaying 12 of 1,162 results

Dates to Keep in mind

Accomplishments and Goals 2001

LV Cogen cut for HE 19
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Export as Records Request
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https://github.com/StateArchivesOfNorthCarolina/ratom-deploy



https://github.com/StateArchivesOfNorthCarolina/ratom-deploy

Data analysis and comparison across time

and corpora versions

Engineering for extensibility and ease
of maintenance

libratom uses SQLAIchemy for SQL / ORM
handling, decoupling the underlying data
model from the schema and sqlite3
databases generated by the CLI tool

A schema to support common use
cases

The current schema focuses on initial triage
and assessment, providing a map of 18
unigue entity types to their locations
(message and file) within a corpus.

EEEEEEE
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INTEGER

size

NTEGER

NTEGER

NTEGER

EEEEEEE




header_field_type

id INTEGER
™" Extracted header
id INTEGER id INTEGER E flelds and Values
text VARCHAR pff_identifier INTEGER
- id INTEGER
label VARCHAR date DATETIME
- value VARCHAR
filepath VARCHAR headers VARCHAR 2
header_field_type_id INTEGER
8 bod VARCHAR
EXtraCted ent|ty i message_id INTEGER

processing_start_time DATETIME

instances (18

categories via spaCy) " Message metadata  stoctment |

file
(optionally contains & RORCE
message body)

id INTEGER mi

Attachment

file_report name VARCHAR

path VARCHAR

.. metadata, MIME
name VARCHAR )
rEaen .. typesvalidated

mds against IANA content
Originating file E types

metadata id
error
name VARCHAR
msg_count INTEGER
value VARCHAR

dbdiagram.io




883381 | the Department of Environmental Protection | ORG | david_delainey_000_1 2.pst | 2325380
883382 | Cellucci| PERSON | david_delainey_000_1 2.pst | 2325380

883383 | the United States | GPE | david_delainey 000 1 2.pst | 2325380

883384 | five | CARDINAL | david_delainey 000 1 2.pst | 2325380

883385 | six | CARDINAL | david_delainey 000 1 2.pst | 2325380

883386 | Jane Swift | PERSON | david_delainey 000 1 2.pst | 2325380

883387 | the Department of Environmental Protection | ORG | david_delainey_000_1 2.pst | 2325380
883388 | six |CARDINAL | david_delainey 000 _1 2.pst | 2325380

883389 | the next few months | DATE | david_delainey_000_1 2.pst | 2325380
883390 | 1.5 | CARDINAL | david_delainev 000 1 2 net | w2325380

883391 | 3 pounds | QUANTITY || Results with the smallest pre-trained model available.
883392 | megawatt-hour | TIME | Accuracy is closer to 90% when using the most recent
883393 | five | CARDINAL | david| transformer-based models

883394 | Sithe Energies, Inc. | ORG [ david_delainey 00U _1_Z.pst [ 2325380 \
Model: Spacy ENTS_P Named entities (precision) - 0.84
en_core_web_sm, trained on ENTS_R Named entities (recall) 0.83
OntoNotes 5, accuracy
evaluation: ENTS_F Named entities (F-score) 0.84

With the libratom CLI, we can load different models (including user trained models) on demand for tasks / languages
11



libratom commands

entities command generates structured db output
from mbox, PST, and OST sources, performing a
full source scan and NER processing

model command provides granular control of
entity identification model(s) in use, including
access to previously released models

report command generates a fast report,
populating the sqlite3 schema without entities
(but optionally including message text and
headers)

emldump provides a mechanism for generating
EML files using JSON structured message id lists
produced by the web app (may also be used
standalone)

M kamwoods@blueash: ~/Research

(venv) kamwoods@blueash -h
Usage: ratom [OPTIONS] COMMAND [ARGS]...

Main command

Options:
--version Show the version and exit.
-h, --help Show this message and exit.

Commands :
emldump Generate .eml files from pst/mbox files.
entities Extract named entities.
model Manage spaCy models.
report Generate mailbox contents report.
(venv) kamwoods@blueash
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[+ kamwoods@blueash: ~/Research

(venv) kamwoods@blueash entities -h
Usage: ratom entities [OPTIONS] [SOURCE]

Extract named entities from a PST or mbox file, or a directory of one or
more PST and mbox files.

If SOURCE is a directory it will be walked recursively. Non-PST and non-
mbox files will be skipped.

Upon success the result will be a new .sqlite3 database file. If an output
path is provided it will be either the output file's parent directory or
the file itself.

If no output path is provided the file will be written in the current
working directory.

Options:
-0, --out <path> Write the output to <path>.
--spacy-model <model> Use a given spaCy model to extract entities.
-m, --include-message-contents Also extract message headers and bodies.
-j, --jobs <n> Use <n> concurrent jobs.
-v, --verbose Increase verbosity (can be repeated).
-p, --progress Show progress.
-h, --help Show this message and exit.
(venv) kamwoods@blueash |




[+ kamwoods@blueash: ~/Research

(venv) kamwoods@blueash model -h
Usage: ratom model [OPTIONS]

Manage spaCy models.

List, install, or upgrade currently installed models. Use the -i and
--version flags together to install a previously released version of a
specific model.

Options:
-1, --list List spaCy models.
-i, --install <model> Install <model>.
-u, --upgrade <model> Upgrade <model>.
--version <version> If used alongside -i/--install, install a given model
version. Otherwise this has no effect.

-h, --help Show this message and exit.
(venv) kamwoods@blueash

Note: This functionality has also been factored out as a
standalone tool for use with other spaCy-dependent
projects. See
https://github.com/carascap/spacy-model-manager



https://github.com/carascap/spacy-model-manager

g kamwoods@azalea: ~/Research

(venv) 3 $ ratom model -1
spaCy model installed version available versions

da core news lg

da_core news md

da_core news_sm

de core news lg

de core news md

de core news sm

de dep news_trf

de pytt bertbasecased lg

de_trf bertbasecased lg

el core news lg

el core news md

el core news sm

en _core web 1g

en _core web md

an_roara vsh _em
.enicoreiwebitrf

SHGCpS LW T

en pytt bertbaseuncased lg

en pytt distilbertbaseuncased 1g

en_pytt robertabase lg

en pytt xlnetbasecased lg

en_trf bertbaseuncased lg

en _trf distilbertbaseuncased 1g

en _trf robertabase lg

en_trf xlnetbasecased lg

en_vectors glove md

en_vectors web lg

es core news lg

es_core news md

€s_core news_sm

es_core web md

es dep news trf

fr _core news 1g

fr_core news md

fr _core news _sm

fr_dep news_trf

fr_depvec web g

it core news lg

it core news md

it core news sm

Sl ol o NN o NoNol

Transformer-based models in spaCy 3.x provide better NER
accuracy. The en_core_web_sm model is loaded by default
when running the CLI provided by libratom 0.6.x (for
minimum download overhead) but any other available model
can be loaded on demand.

https://spacy.io/models/entten_core_web_trf

2.3.0; 2.2.5; 2:2.0; 2:1.8; 2.0.0

3.0.0
3.0.0
3.0.0
3.0.0
3.0.0
3.0.0
3.0.0
211
2.3.0
3.0.0
3.0.0
3.0.0
3.0.0
3.0.0
20N
3.0.0
20153
2.1.0
2.1.0
2idid
2.3.0
2.3.0
2.3.0
2.3.0
1.0.0
2.3.0
3.0.0
3.0.0
3.0.0
1.0.0
3.0.0
3.0.0
3.0.0
3.0.0
3.0.0
1.0.0
3.0.0
3.0.0
3.0.0

e 2e2en 2208 2108, 2000



https://spacy.io/models/en#en_core_web_trf

libratom 0.6.0 processing the Gov. Kaine (Library of

Virginia) sample corpus

Kaine sample corpus: Approximately 12.3GB, includes 1 PST
file containing 79,538 messages

Entity extraction from all 79.5K messages (spaCy
en_core_web_sm model):

16-core Threadripper 2950X: ~24 minutes
32-core Threadripper 3970X: ~13 minutes

Memory usage is bounded for the spaCy configuration and
number of processes. For 32 processes, accessible memory is
~1.6GB/process, resident memory is ~500MB/process on
average.

In libratom 0.6.0, this run yields a 547MB sqlite3 file
(including plaintext message bodies and parsed headers),
containing 3,260,781 entity instances.

virginia

LIBRARY OF VIRGINIA

DIGITAL COLLECTIONS READING ROOM EXHIBITIONS ONLINE CLASSROOM ABOUT VIRGINIA MEMORY

KAINE EMAIL PROJECT @ LVA

'Welcome to the Library of Virginia's Kaine Email Project, where we make accessible the email records from the administration of
overnor Timothy M. Kaine, Virginia's 70th governor (2006-2010). Users can search and view email records from the Governor's Office
net Secretaries; learr

out other public records from the Kaine Administration; go behind the scenes to see how the Library
ailable; and read what others are saying about the collection. The Library of Virginia received
Jes from the Kaine We are p a asing these records in batches, so

O%H INSTITUTE 5 This project is made possible by federal funding provided
o' O o through the Library Services and Technology Act program
MuseumandSLElevrcaEgy administered by the Institute of Museum and Library Services.

https://www.virginiamemory.com/collections/kaine/

Processing messages 100%| | 79538/79538 [13:16<00:00, 99.94 msg/s]

Generating message reports 100%| | 79538/79538 [13:16<00:00, 99.94 msg/s]
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https://www.virginiamemory.com/collections/kaine/

Exploring the output (LVA Kaine corpus sample)

Example 1:

Entity groups by
type, ordered by
count.

sqlite> select count(*), label
from entity group by label_
order by count(*) DESC;
1288056 | PERSON
686345 | ORG

444841 | DATE
362347 | CARDINAL
257576 | GPE

173187 | TIME
60158 | MONEY

32378 |NORP

31311 |ORDINAL
27683 | FAC

27122|L0C
24327 | PERCENT

23698 |WORK_OF _ART
22738 | PRODUCT
14511 | LAW

11194 | EVENT

8163 |QUANTITY

586 | LANGUAGE

sqlite>

Example 2:

Individual text elements
identified by spaCy as
"PERSON" that appear
more than 10,000 times

Note that the NER
rocessor will return
ull names as entities

when they are

encountered.

This particular group of
entities was simply
mentioned onIY by first
or last name a large
number of times in the
collection.

Entity =/= Identity!

sqlite> select count(*), text from
entity where label = 'PERSON'
group by text having count(*) >
10000 order by count(*) DESC;
41480 |Gail

35978|Marilyn

29690 | Jaspen

19033 | Tavenner

18462 |Bill

17264 |Barbara

17077 |Mark

13858 |Wayne

13434|Brian

12723|Rubin

10933 |Craig

10767 | Leighty

10761 |Burns

10371 |Heidi

sqlite>




Exploring the output (LVA Kaine corpus sample)

Example 3:

We can use this
database to
explore data that
might pose issues
for processing..
For example:

All attachments
with identical
names that appear
in the collection
more than 60
times

sqlite> select count(*), name
from attachment group by name
having count(*) > 60 order by
count(*) DESC;

1005 | image@01. jpg
729|image0@ol.gif

303 |Document. pdf
161|Scan@e1.PDF
157|image00@2.jpg
152|image002.gif

108 | IQFormatFile.txt

85|Blank Bkgrd.gif

82|Jane Woods.vcf
79|image003.gif

74|Karen Remley
(karen.remley@vdh.virginia.gov
).vcf

68|Robert A Nebiker.vcf
64|image003. jpg

63|sg-0.gif

61|janderson.vcf

Example 4:

Duplicate names don’t always
mean duplicate files.

Refining the previous query,
we get a better sense of the
degree of (possible)
duplication.

Of the 1005 “image001.jpg”
files identified in the original
guery, 262 have an identical
size of 2,950 bytes. 61 have
an identical size of 3,126
bytes.

Of the 303 “Document.pdf”
files identified in the original
query, 27 have an identical
size of 710,730 bytes.

sqlite> select count(*), name, size
from attachment group by name, size
having count(*) > 25 order by count(*)
DESC;

262|image@01.jpg| 2950
134|image0@l.gif|1564

106 | IQFormatFile.txt|199

85|Blank Bkgrd.gif|145

82|Jane Woods.vcf|163
80|image@0l.gif|3725
79|image@01.jpg|2743

74|Karen Remley
(karen.remley@vdh.virginia.gov).vcf|51
9

68|Robert A Nebiker.vcf|574

35| image@02.gif|73
34|jim.burns.vcf|348

27 |Document.pdf|710730
27|Glazer, Melinda.vcf|294




RATOM tools - Iterative Processing Interface

Assist archivists in reviewing email
materials for retention and/or release.

* Import of email accounts from
PSTs and entity identification via
libratom

* Creation of processing accounts
associated with individual email
users

* Interactive review and tagging of
email messages within these
accounts (e.g. “record”,
“non-record”, “redact”)

* Export of selected messages as
EML for retention or release

RATOM™

< Back

Folders

Add Folders

Labels

Processed status

@ Al

Processed (o)

Unprocessed (1.162)

Albert Meyers

Inclusive Dates: 2001-04-06 - 2002-02-07

Displaying 12 of 1,162 results

Dates to Keep in mind

Accomplishments and Goals 2001

LV Cogen cut for HE 19

0 selected

H
o

5
]z
H B
5

ol=[s
=
e
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Displaying 12 of mnez2

Export as Records Request

v
v

https://github.com/StateArchivesOfNorthCarolina/ratom-deploy

19


https://github.com/StateArchivesOfNorthCarolina/ratom-deploy

Accounts View

Allows users to view
all accounts loaded
into the interface

Multiple .psts can be
associated with an
individual account

Allows view of
inclusive dates,
number of messages
(including number
processed), number
of .psts associated
with the account, and
last modified date on
one screen

[ ] RATOM

&< > C @ ratom.ils.unc.edu

RATOM

My Accounts

Albert Meyers

Inclusive Dates: 2001-04-06 - 2002-02-07

Andrea Ring

Inclusive Dates: 2000-06-06 - 2002-11-30

Andrew Lewis

Inclusive Dates: 1980-01-01 - 2002-02-07

Diana Scholtes

Inclusive Dates: 2001-04-04 - 2002-02-07

Don Baughman

Inclusive Dates: 1980-01-01 - 2002-11-30

Drew Fossum

Complete

New Account

1,162 Unprocessed

Last Modified 2020-05-15

1,013 Unprocessed

Last Modified 2020-05-15

2,668 Unprocessed

Last Modified 2020-05-15

707 Unprocessed

Last Modified 2020-05-15

4,099 Unprocessed

Last Modified 2020-05-15

9,297 Unprocessed

Last Modified 2020-05-15

20




Individual Account

*  Selecting an account
displays an
infinite-scroll view of
individual messages
associated with that
account.

* Green tags indicate
entity classes identified
during processing.

* Blue tags indicate
user-generated classes

e Status dropdown
allows messages to be
marked for retention or
redaction (also appears
in individual message
view).

RATOM

(&) @ ratom.ils.unc.edu/a

RATOM

< Back

Keywords

Folders

Add Folders

Labels

Processed status

@ Al

Processed (o)

Unprocessed (1,013)

Andrea Ring

nclusive Dates: 2000-06-06 - 2002-11-30

Displaying 96 of 1,013 results

Re: 9/00 Purchase from Koch Energy Trading at Sabine Hub

rom: "Andrea Ring'

Re: 9/00 Purchase from Koch Energy Trading at Sabine Hub

From: "Andrea Ring"

Re: Happy Hour for Jennifer Fraser & Sarah Mulholland
From: "Andrea Ring’ | _Person | patE |

Re: Happy Hour for Jennifer Fraser & Sarah Mulholland

0 selected

Displaying 96 of 1013

1,013 Unprocessed

Last Modified 2020-05-15

Export as Records Request

v View

View

v View

<
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RATOM

(&) @ ratom.ils.unc.edu/accou

RATOM

Message View

e Header information
® Libratom generated

tags (green) S6p19, 2000
° U ser Created tags Re: 8/00 Purchase from Koch Energy Trading at Sabine (Henry Hub) - Sitara Deal

(blue)

< Back 37 of 1013 View as plain-text Status v

1:04 PM
To: "Michael Mousteiko'

From: "Andrea Ring"

e Message body (can

be viewed as plain
text or with HTML

m a rku p) | do not show | did any deals outside of EOL with Koch at the Sabine Hub
during this time frame. Sitara deal #369260 refers to EOL deal ID 369298.

e Attachments are

EDRM Enron Email Data Set has been produced in EML, PST and NSF format by ZL Technologies, Inc. This Data Set

> Top of Personal Folders > ring-a > Andrea_Ring_Jun2001 > Notes Folders > Sent

START MESSAGE BODY

l n d ICatEd by fl I e is licensed under a Creative Commons Attribution 3.0 United States License <http: 3.0="" by=""
creativecommons.org="" licenses="" us=""></http:> . To provide attribution, please cite to "ZL Technologies, Inc.
name (http://www.zlti.com)."
kKKK KK KKK

END MESSAGE BODY

37 of 1013
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Tagging and Search

Fields Searched:
Keyword

Folder

Label

Processing status
(processed v.
unprocessed)
Record status
(open, restricted,
needs redaction,
non-record)
Email addresses

Date range

RATOM

(&) @& ratom.ils.unc.edu

RATOM

< Back

@ Al
Open (o)
Restricted (o)
Needs redaction (o)

Non-record (o)

Email addresses

Andrea Ring & 1o

nclusive Dates: 2000-06-06 - 2002-11-30 @ 1

Displaying 24 of 1,013 results

Re: Happy Hour During Gas Fair

From: "Andrea Ring" W ORC]

LAW

'WORK_OF_ART

Status

Re: Happy Hour During Gas Fair
From: "Andrea Ring" M ORG
e
St

[ pesson | oate |
Status

From: "Andrea Ring"

[eerson | oare |

0 selected

Displaying 24 of 1013

Logout

1,013 Unprocessed

Last Modified 2020-05-15

Export as Records Request

v View

View

v View

Kl




Select message audit to chanc X 4+

C @& ratom.ils.unc.edu, Yo

Audit History

Django administration

WELCOME, RATOM@PROTONMAIL.COM. VIEW SITE / CHANGE PASSWORD / LOG OUT

Home > Core » Message audits

Audit histories for
individual Select message audit to change
messages are af T
retalned. By is record
All
Th Is ensu res a Action: | —————m ~v|| Go | 0of 100 selected Yes
No
C | e a r re CO rd Of O rk MESSAGE PROCESSED ~ ISRECORD  DATE PROCESSED UPDATED BY
Initia | p rocessin g (0 22035  Re:AGC Job Posting... o © By/pioces=ed
a Ct I 0 n S a n d O 22034 Revised Draft... () (V] ::S
pOte ntlal Cha nges O 22033 Re:Article... o ° hL:
over time. _ .
O 22032 Re: New Revised Draft Answer - Ignore Pr... [x) ® By account
H O 22031 (<] o All
I n CI u d eS a Ct I o n [(J 22030 Lodi Storage... (<] o e
takens and who By
O 22029 FW: CONFIRMATION: April 20, 2001 Executi... [x] (] Andrew Lewis
petr_fo r m e d t h e B mn — . o Diana Scholtes
aC |On ouston... Don Baughman
0O 22027 Re: Your Law Conference RSVP Form... x] (V] Drew Fossum
Dutch Quigley
O 22026 Submit Your Law Conference RSVP Form... %) (V]
O 22025 (] ©
O 22024 Re: FW: Draft Transwestern Response to F.. [x) (V]
O 22023 Re: Additional Needles capacity... (] (V]
[ 29099 Da: Ohi dat, o o

24




RATOM

Project info, news, and blog posts:

RATOM
httDS ://ratom we b .UNC. ed U/ Review, Appraisal, and Triage of Mail

CO re ||bra ry' Home About ToolsandCode Presentations ML4ARC v Hackathon v  Project Personnel  Advisory Board

Latest release: libratom 0.5.4

h tt p 2: //g I t h u b -com /l I b ra to m /l I b rato m We've recently released libratom 0.5.4, which includes testing to ensure sornimep soem

Find our most recent work o Gittub, and
compatibility with spaCy 3.1, along with various dependency updates. With followus on Twiter.

this release, the libratom CI pipeline has now been rebuilt using GitHub.

Sample Jupyter notebooks: — s e O

https://github.com/libratom/ratom-notebooks

Release news and updates through libratom 0.5.2 RECENTROSIS:

Web Service + Interface: T —

(htps://github.com/libratom), you may have seen a couple of months

release: libratom 0.5.4

months back that we released libratom 0.5.0. This made spaCy 3.0 the
May 26,202 default NLP platform for the tool, providing access to a range of new models

https://github.com/StateArchivesOfNorthCarolina/ratom-deploy ‘ ot amd ey oo, T e o sidd il e o, * BT Htimany g

@RATOM _Project



https://ratom.web.unc.edu/
https://github.com/libratom/libratom
https://github.com/libratom/ratom-notebooks
https://github.com/StateArchivesOfNorthCarolina/ratom-deploy

Releases and Code Quality

Updates and improvements as of 0.6.0: o -

Releases have been generated in tandem with libratom 0.6.0 o
tags on GitHub main branch, tracking all minor
and patch updates (currently 0.6.0).

pip install libratom [N Released: Jun 7,2022

Al | re | ea SeS a Uto m atica | |y p U S h ed tO Py P I . Python library and supporting utilities to parse and process PST and mbox email sources

Cl via GitHub Actions, multi-platform support, Navigaion Project description

Python 3.8, 3.9, and 3.10.
RATOM

D Release history

Codebase tracked with codeclimate to assess .
maintaina b|||ty & Download files libratom

. o Build, Test, Release |passing] codecov [96% | A maintainability SN AT RET)
Code coverage tracked via codecov (currently HEe gt o prsans sl
96%) - effectively all core code is exercised by the # Homepage
test suite

Installation

St Libratom requires Python 3.8 or newer, and can be installed from the Python Package Index. Installing with pip will
. . GitHub statistics: automatically install al required dependencies. These dependencies include a version of libpff that will be compiled
Routine dependency tree checks via dependabot it
P Forks:6 « Ubuntu 18.04LTS and 20.04LTS releases require build-essential, python3, python3-pip, and python3-venv
packages
© Openissues/PRs: 1 « mMacOS 10.14 (and newer) releases require Xcode 11 (or newer), Xcode CLI tools, and Python 3 installed using
View statisticsfor this project via Homebrew (or your preferred method)

2.
Librastes.io &, ox by using suspublie « Windows 10 releases require Visual Studio Code, Build Tools for Visual Studio, and Python 3 installed using
dataset on Google BigQuery 4
Anaconda 3 (or vour nreferred methad)
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