Hogyan fejlesszunk
Python csomagot?

Tanulsagok egy klaszterezd csomag létrehozasabol

Fiilsp Arpad, /) Rollbar .
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Példa

Ujsdgcikkeket csoportositunk tartalom alapjan
Napi 300 ujsagcikket gyljtiink

Feladat: Klaszterezziuk a mai cikkeket!
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Példa (folyt.)

Ujsdgcikkeket csoportositunk tartalom alapjan
Napi 300 ujsagcikket gyljtiink

Feladat: Minden nap klaszterezzuk az 0sszes cikket!

1 honap: ~10 ezer

1 év: ~120 ezer



IncrementalDBSCAN klaszterezes
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Az igéret

Gyorsabb x db pontot hozzatenni N db pont

klaszterezéséhez, mint N+x db pontot klaszterezni

(Ha x sokkal kisebb, mint N)



Az igéret masik oldala

elvenni

Gyorsabb x db pontot hezzatenn+ N db pont
bol N-x
klaszterezéséhez, mint N+xdb pontot klaszterezni

(Ha x sokkal kisebb, mint N)
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Abstract

Clustering algorithms are atiractive for the task of class iden-
tification in spatial databases. However, the application to
large spatial databases rises the following requirements for
clustering algorithms: minimal requirements of domain
knowledge 10 determine the input parameters, discovery of
clusters with arbitrary shape and good efficiency on large da-
tabuses. The well-known clustering algorithms offer no soh-
tion to the combination of these requirements. In this paper.
we present the new clustering algorithm DBSCAN relying on
a density-based notion of dusters which is designed to dis-
cover clusters of arbitrary shape. DBSCAN requires only one
input parameter and supports the user in determining an ap-
propriate value for it. We performed an experimental evalua-
tion of the effectiveness and cfficiency of DBSCAN using
synthetic data and real data of the SEQUOIA 2000 bench-
mark. The results of our experiments demonstrate that (1)
DBSCAN is significantly more effective in discovering clus-
tersof arbitrary shape than the well-known algorithm CLAR-
ANS, and that (2) DBSCAN outperforms CLARANS by a
factor of more than 100 in terms of efficiency.

Keywords: Clustering Algorithms, Arbitrary Shape of Clus-
ters, Efficiency on Large Spatial Databases, Handling Noise.

1. Introduction

S i require the of spatial
data, i.e. data related to space. Spatial Database Systems
(SDBS) (Gueting 1994) are database systems for the man-

are often not known in advance when dealing with large
databases.

(2) Discovery of clusters with arbitrary shape. because the
shape of clusters in spatial databases may be spherical,
drawn-out, linear, elongated etc.

(3) Good efficiency on large databases, i.¢. on databases of
significantly more than just a few thousand objects.

The well-known clustering algorithms offer no solution to

the combination of these requirements. In this paper, we

present the new clustering algorithm DBSCAN. It requires
only one input parameter and supports the user in determin-
ing an appropriate value for it. It discovers clusters of arbi-
trary shape. Finally. DBSCAN is efficient even for large spa-
tial databases. The rest of the paper is organized as follows.
We discuss il in section 2 i
them according to the above requirements. In section 3, we
present our notion of clusters which is based on the concept
of density in the database. Section 4 introduces the algo-
rithm DBSCAN which discovers such clusters in a spatial
database. In section 5, we performed an experimental evalu-
ation of the effectiveness and efficiency of DBSCAN using
synthetic data and data of the SEQUOIA 2000 benchmark.

Section 6 concludes with a summary and some directions for

future research.

2. Clustering Algorithms

J

Ipip install scikit-learn

from sklearn.cluster import DBSCAN



IncrementalDBSCAN implementacio

-

Incremental Clustering for Mining
in a Data Warehousing Environment
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Abstract

Data warehouses provide a great deal of opportu-
nities for performing data mining tasks such as
classification and clustering. Typically, updates
are collected andapplied to the data pe-
riodically in a batch mode, ¢.g., during the night.
Then, all patterns derived from the warehouse by
some data mining algorithm have to be updated as
well. Due to the very large size of the databases, it
is highly desirable to perform these updates incre-
mentally. In this paper, we present the first incre-
mental clustering algorithm. Our algorithm is
based on the clustering algorithm DBSCAN which
is applicable to any datab; ining data from
a metric space, e.g., to a spatial database or to a
WWW-log database. Due to the density-based na-
ture of DBSCAN, the insertion or deletion of an
object affects the current clustering only in the
neighborhood of this object. Thus, efficient algo-
rithms can be given for incremental insertions and

therefore, have built data warehouses. A data warehouse is
a collection of data from multiple sources, integrated into a
common repository and extended by summary information
(such as aggregate views) for the purpose of analysis
[MQM 97]. When speaking of a data warehousing environ-
ment, we do not anticipate any special archi ¢ but we
address an environment with the following two characteris-
tics:

(1) Derived information is present for the purpose of

analysis.

(2) The environment is dynamic, i.e. many updates

oceur.

In such an environment, either manual analyses support-
ed by appropriate visualization tools or (semi)automatic
data mining may be performed. Data mining has been de-
fined as the application of data analysis and discovery algo-
rithms that - under ptabl putational effici
limitations - produce a particular enumeration of patterns
over the data [FPS 96]. Several data mining tasks have been
identified [FPS 96), e.g., clustering, classification and sum-

asization Tunicalsasults of data mini
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Tanacs #1

Ha hasznos és népszerli csomagot akarsz
csinalni, oldj meg egy altalanos problémat,
amit mas még nem oldott meg
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Fejleszto1 kornyezet Git verzidkezelo



Tesztelok

A helyesség ellendrzése

Tesztesetek felallitasa

Az elvart eredményhez hasonlitas
ML kddoknal ez nem trivialis

Pytest: https://pytest.org/



https://pytest.org/

Az elvart eredmeény a cikk alapjan

When inserting an object p into the database D, we can
distinguish the following cases:

(1) (Noise)

UpdSeedyyg is empty, i.e. there are no “new” core objects af-
ter insertion of p. Then, p is a noise object and nothing else
is changed.

(2) (Creation) ‘
UpdSeedy, contains only core objects which did not belong
to a cluster before the insertion of p, i.e. they were noise ob-
jects or equal to p, and a new cluster containing these noise
objects as well as p is created.

(3) (Absorption)

UpdSeedy, contains core objects which were members of
exactly one cluster C before the insertion. The object p and
possibly some noise objects are absorbed into cluster C.

(4) (Merge)

UpdSeedy, contains core objects which were members of
several clusters before the insertion. All these clusters and
the object p are merged into one cluster.




A probléma

A cikk megbizhatatlan...

A cikk szerint ez
zaj pont lesz?!

(1) (Noise)
UpdSeedy,g is empty, i.e. there are no “new” core objects af-
ter insertion of p. Then, p is a noise object and nothing else ‘

is changed.
@

minPts=3



Az elvart eredmény inkabb — a DBSCAN

Legyen az elvart eredmény az,
. . A cikk szerint ez
amit a DBSCAN csinalna zaj pont lesz?!

@
Ebben az esetben: az Uj pont ° ./

legyen hatar pont o

minPts =3



Tesztek

I— __init .py
|— incrementaldbscan.py
L— tests | — 39 unit teszt

D

I_ooo

|— incdbscan
|
|
|
|
|

— pyproject.toml

— README.md
I_ e o o
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Tesztelj sokat, a tesztek meg fogjak
menteni a projektedet
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Ne bizz a cikkben, amit implementalsz
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Profilozok

A kéd hatékonysaganak mérése

Gyorsasag

Memoriahasznalat

line_profiler: link

https://qithub.com/brendangreqq/FlameGraph



https://github.com/pyutils/line_profiler
https://github.com/brendangregg/FlameGraph

line_profiler — sorrél sorra

Total time: 4.10178 s
File: /home/xyz/incdbscan/incdbscan/ inserter.py

Function: insert at line 15

Line # Hits Time Per Hit % Time Line Contents
15 def insert(self, object value):
16 1517 1605591.0 1058.4 39.1 object inserted = self.objects.insert object (object value)
17
18 1517 806.0 0.5 0.0 new core neighbors, old core neighbors = \
19 1517 335443.0 221.1 8.2 self. separate core neighbors by novelty (object inserted)

20




line_profiler — sorrél sorra

Total time: 4.10178 s
File: /home/xyz/incdbscan/incdbscan/ inserter.py

Function: insert at line 15

Line # Hits Time Per Hit % Time Line Contents
15 def insert(self, object value):
16 1517 1605591.0 1058.4 39.1 object_inserted = self.objects.insert object (object_ value)
17
18 1517 806.0 0.5 0.0 new core neighbors, old core neighbors = \
19 1517 335443.0 221.1 8.2 self. separate core neighbors by novelty (object inserted)

20




Time (sec)

Teljesitménymeéreés

Time of methods at certain data set size

0124 __ DBSCAN application

~ |ncrementalDBSCAN insertion

- |ncrementalDBSCAN deletion
0.10 4
0.08 4
0.06 4
0.04 4
0.02 4
0.00 4 e -

0 1000 2000 3000 4000 5000 ' 7000

Data set size

6000

8000




Fejlesztési iranyok

Pontok torlésének gyorsitasa
Jobb adatszerkezettel
Alacsonyabb szint( koddal (pl. Cython)

Pontok hozzaadasa batchekben



Tanacs #4 (kutatéknak) Dpép

Legyen reprodukalhaté az eredményed




Statikus kodelemzok, linterek

Kdodolasi standardok ellenorzése
Egyszer(sitési lehetoségek jelzése

Hibas vagy gyanus kod jelzése

Pylint: https://pylint.pycqa.org



https://pylint.pycqa.org

Csomagolas




Csomagkészités folyamata

Forrasfajlok




Csomagkészités folyamata

Forrasfajlok

Csomagolas

>

Telepités
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Csomagfajl
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Felhasznalok
(korlatozott)



Csomagkészités folyamata

Forrasfajlok

Csomagolas
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Feltoltés
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Publikus
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(pl. PyP], Anaconda)
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Poetry

Fliggdségkezelés

Virtudlis kornyezet kezelése

Buildelés és csomagolas

Publikalas
https://python-poetry.org/



https://python-poetry.org/

Fuggoségkezelés Poetryvel

pyproject.toml

tool .poetry.dependencies

networkx WaZ 5 W

numpy "~1.20.3" .

python ">=3.7.1,<4.0" ¢ PythonlverZIIO
meghatarozasa

scikit-learn nAl L Q"

sortedcontainers "A2.4.0"

xxhash "A2.0.0"




Csomagolas és buildelés Poetryvel

pyproject.toml

build-system
requires "poetry core>=1.0.0"

build-backend "poetry.core.masonry.api"

Csomagolas és buildelés: poetry build




Publikalas Poetryvel

Publikalas a PyPl-ra: poetry publish

Ezek utan barki egy paranccsal telepitheti a csomagot:

pip 1nstall incdbscan



Forraskéd megosztasa

GitHub, Gitlab, Bitbucket, ...

Dontés a license-rol

Pl. BSD 3-Clause License (pl. pandas, scikit-learn)

LICENSE fajl
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Ne hagyd otthon a Poetryt, rengeteg
mindenben segit
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Hirvereés

Linked [}

@ reddit

May 3-4, 2022 - Machine Learning - Data Sc

BUDAPEST ML FORUM




Letoltesi statisztikak

arpad@Latitude:~S pypistats python minor incdbscan
| category | percent | downloads |

| null | 86.84% | 101 |
| 3.8 | 6.14% | 7
| 3.7 | 3.51% | 4 |
| 3.10 | 2.63% | 3
| 3.9 | 0.88% | 1 |
| Total | | 116

Date range: 2022-03-06 - 2022-04-28




Kerdesek?

Elérhetosegek
arpad.fulop.353@gmail.com

https://github.com/DataOmbudsman/incdbscan

https://pypi.org/project/incdbscan/

Presentation template by SlidesCarnival



mailto:arpad.fulop.353@gmail.com
https://github.com/DataOmbudsman/incdbscan
https://pypi.org/project/incdbscan/
http://www.slidescarnival.com/

