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Prehled

* toto cviCeni seznamuje s programovacim jazykem Python a Jupyter
notebooky

* pracujeme s historickymi daty o prazskeé univerzité (1433-1622)



Cile cviceni

* po dokonceni tohoto cviceni budete schopni
* nastavit a spustit Jupyter notebook
 psat a spoustéet kod pro Python v notebooku
 nacitat data a manipulovat s nimi pomoci pandas (modul pro Python)
 vytvaret interaktivni tabulky a vizualizace
» pochopit zakladni strukturu datoveé analyzy v Pythonu



Pozadované nastroje

* JupyterLab na univerzitnim serveru
 https://hpc.troja.mff.cuni.cz:8000
» prihlaste se prostrednictvim CAS



https://hpc.troja.mff.cuni.cz:8000/
https://hpc.troja.mff.cuni.cz:8000/

Dataset: prazska univerzita (1433-1622)

» zdroj: ¢lanek Franti$ka Smahela a Miroslava Truce

 obsah: historicka data o promocich na prazské univerzité a o poctu
ucitelt
 format: XLSX (Excel)

» klicové sloupce
* rok
e pocCet bc. promoci
* poCet mgr. promoci
* pocet ucitelt



Postup

* instalace knihoven - nastaveni prostredi

* nacCteni dat - import z XLSX souboru

 prehled o datech - zakladni statistiky

* transformace - prevod tabulky ze Sirokého na uzky format
* interaktivni vizualizace - grafy v Plotly Express



Zdroj dat

Smahel, Franti$ek - Truc, Miroslav:
Studie k déjinam University Karlovy v letech 1433-1622.

In: Acta Universitatis Carolinae: Historia Universitatis Carolinae Pragensis:

Prispévky k déjinam Univerzity Karlovy, roc€. 4, ¢. 2, 1963, s. 3-60.

Pocet ucitelt, bakalafrskych a mistrovskych promoci na Univerzité Karlové v letech 1433-1622

Rok | BP ([MP| U | Rok |BP |[MP| U | Rok [BP |MP | U | Rok | BP |[MP | U
1433 | 1 - ? (1481 | 11 | 4 | 17 | 1529 | - 7 | 1577 | 28 - |12
1434 | - - ? (1482 - | - |16 |1530 |13 | 4 7 |1578 | 20 - 9
1435 | 3 - |12 |21483 | - | - |17 | 1531 | - - 7 | 1579 | - 8
1436 | - - |12 |1484| 6| - | 17 | 1532 | 13 | - 9 | 1580 | 41 11
1437 | - - |12 |21485| - | 4 | 16 | 1533 | - - 6 | 1581 | 20 | -

1438 | 3 - |12 |1486| 8| - |17 |1534 | 29 | b 7 | 1582 | - 8

1439 | - - |12 | 1487 | 14 | - | 16 | 1535 | 12 | - 7 |1583 | 28 | -

1440 | - 4 |14 |1488| 6| - | 16 | 1536 | - - 9 |1584| - | 11 6
1441 | - - |15 1489 | 16 | - | 15 | 1537 | 17 | - 9 |1585| 31| - | 10
1442 | 9 | - | 14 | 1490 - | 14 | 1538 | - - 9 | 1586 | - - ?
1443 | 6| 7 |15 (1491 | 9| - | 14 | 1539 | - - 9 | 1587 | - - ?
1444 | 11 | 1 | 18 | 1492 | 11 | - | 14 | 1540 | 26 | - 8 |1588| - |10 | ?
1445 | 25 | 3 | 22 (1493 | 11 | 6 | 17 | 1541 | - 9 8 | 1589 | 37 | - ?
1446 | 20 | 1 | 24 | 1494 | - | - | 15 | 1542 | - - 9 | 1590 | - - ?
1447 | 14 | - | 24 | 1495 | 15 | - | 17 | 1543 | 30 - 91591 | 38 | - 7

1448 5 |25 |1496 | - | - | 15 | 1544 | 17 - 1592 | - - ?
1449 | 6| - |17 | 1497 | 10 | - | 14 [ 1545 | - 9 8 1593 | 47 | 10| ?
1450 | 11 | - |47 [ 1498 | 7 | - | 13 | 1546 | 28 - |10 | 1594 | - - ?
1451 3 |18 |1499 | 12 | 2 | 13 [ 1547 | - - 9 | 1595 | 52 | - ?
1452 - | 17 |1500 | 17 | - | 13 | 1548 | 24 - 91596 | - |12 | ?
1453 - |20 |1501| - | - |13 |1549| - - 9 | 1597 | 46 | - ?
1454 | 17 | 6 | 18 1502 | 19 | 3 | 12 [ 1550 | 24 4 7 |1598 | - - ?
1455 - |15 |1503 | - | - |12 | 1551 | - - 711599 | 32 | - 9
1456 4 (21 (1504 | 19 | - | 12 | 1552 | 11 | 10 7 | 1600 | - 8 | 10
1457 | 15| - | 18 |1605| - | 3 | 12 | 1553 | 20 - 91601 |46 | - | 10
1458 | 14 | 11 | 19 | 1506 | 19 | - | 13 [ 1554 | - - 8 | 1602 | - - 9
1459 | 6| - |22 1507 | - | - | 12 [ 1555 | 33 - 91603 | 46 | - | 10
1460 | 16 | 4 |21 |1508| 6 | - | 13 [ 1556 | - 2 8 |1604 | - | 13 8
1461 | 10 | - | 21 |1509 | 10 | - | 12 | 1657 | - - 8 | 1605 | 62 | - 8
1462|113 | 9 |23 | 1510 | - | - | 11 [ 1558 | 38 - 71606 | - | 11 9
1463 | 11 | - |22 1511 | 17 | 1 | 12 [ 1559 | - - 8 | 1607 | 57 | - 8
1464 | - - |21 |1512 | 4 | - |11 | 1560 | 24 - 6 1608 | - | 12 8
1465|110 | 4 | 17 | 1513 | - | 5 | 11 (1561 | - 8 7 1609 | 55 | - 8
1466 | 8 - |15 |1514 | _ | - |11 | 1562 | 25 - 8 1610 | - | 12 | 10
1467 | 14 | 7 | 16 | 1515 | 35 | 4 | 11 [ 1563 | - - 71611 | 61 | - 8
1468 | 13 15 | 1516 | 16 | - | 11 | 1564 | 19 - 8 | 1612 | 38 | 11 | 10
1469 | - - |13 | 1517 | 13 | - | 12 | 1565 | - 7 71613 | 17 | 8 ?
1470 | 5| 6 |18 | 1518 | - | 7 | 12 | 1566 | 28 - 61614 | 33 | 13 | ?
147 | - - | 17 |1519 | 15 | - | 11 | 1567 | - - 91615 |32 | 13 | ?
1472 | 9| - |16 |1520| 5| - | 12 | 1568 | 30 - 91616 | 29 | 15 | ?
1473 | - - |14 |1521 | 17 | - | 10 | 1569 | - 6 8 | 1617 | 27 | 9 ?
1474 | 11 | - | 14 (1522 | 10 | 5 | 11 | 1570 | 26 - 8 | 1618 | 39 | - ?
1475 | - 4 |14 (1523 |19 | - | 10 | 1571 | 15 - 7011619 | 52 | 19 | ?
1476 | 14 | - | 15 | 1524 | 8 | 6 8 | 1572 | - 7 7 |1620| 57 | - ?
1477 | - - |15 | 1525 | - | - 9 | 1573 | 21 - 8| 1621 | - - ?
1478 | 6| - | 16 |1526 | 13 | - 8 | 1574 | _ - 8 | 1622 | - - ?
1479 (12 | - | 16 | 1527 | - | - 9 | 1575 | 37 - 8

1480 | 10 | - | 18 | 1528 | 24 | - 9 | 1576 | - 8 7

BP - bakalarské promoce, MP - mistrovské promoce, U - ucitelé




Data ve formatu MS Excel
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6 1437 12
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8 1439 12
9 1440 4 14
10 1441 15
11 1442 9 14
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13 1444 11 1 18
14 1445 25 3 22
15 1446 20 1 24
16 1447 14 24
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18 1449 6 17
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JupyterLab
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Napovéda k prostredi JupyterLab

* The JupyterLab Interface

""""

lllll


https://jupyterlab-exp.readthedocs.io/en/latest/user/interface.html
https://jupyterlab-exp.readthedocs.io/en/latest/user/interface.html
https://jupyterlab-exp.readthedocs.io/en/latest/user/interface.html
https://jupyterlab-exp.readthedocs.io/en/latest/user/interface.html
https://jupyterlab-exp.readthedocs.io/en/latest/user/files.html
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https://jupyterlab-exp.readthedocs.io/en/latest/user/files.html

Nahrani notebooku na server

* stahnéte si nasledujici soubory z Moodlu
* Smahel_Alma.ipynb (notebook)
* Smahel_Alma.xlsx (zdrojova data)

 pretahnéte je v JupyterLabu do okna vlevo (nadpisy Name,
Modified)
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Otevreni notebooku

* poklepanim otevrete soubor
* Smahel_Alma.ipynb
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Interaktivni vizualizace dat v Pythonu

Instalace potiebnych knihoven

Kazdou burku s kédem je mozné spustit, kdyzZ kliknete do ni a poté nahofe na tlaCitko », pfipadné je mozné pouzit tlaéitko »» (to navic restartuje kernel;
poté spusti bunky jednu po druhé).

Buriky v notebooku byste méli spoustét v pofadi, jak jsou v notebooku, protoze bunky niZze ¢asto pracuji s vysledkem z bunék vyse.
Vedle bunék s kédem jsou zde buriky s markdownem (jako je tato); ty je mozZné editovat po poklepani (ale pfirozené v nich nelze nic spoustét).

Pokud nefunguje spusténi dalSiho kddu po spusténi a provedeni instalace v prvni bufice, restartujte jadro z menu (Kernel / Restart kernel...).

%pip install -Ugq pandas openpyxl itables plotly

Note: you may need to restart the kernel to use updated packages.

Nacdteni dat

Tato bufika nacte data z excelového souboru, ktery jsme pfilozili.
Poté zobrazi nékolik prvnich Fadka.
Na zacatku knihovny je import knihovny pandas . Importujeme ji pod kratkym nazvem pd a pak odkazujeme na jeji funkce, napt. pd.read_excel.

Data mame nactena v proménné data . Jedna se o datovy typ pandas DataFrame .

import pandas as pd

# Nacteni dat
file_path = "Smahel_Alma.x1lsx"

2 2 {88 Python 3 (ipykernel) | Idle <% Initialized (additional servers needed) Mode: Command & Ln1, Col1 Smahel_Alma.ipynb

:



Spusteni bunek v notebooku

* sledujte instrukce primo v notebooku
* kliCové je spusténi bunky s instalaci balicki:
* pip install jupyter pandas openpyxl itables plotly

* vysledny graf by mél vypadat jako ten na nasledujicim snimku



MnoZstvi bakalafskych a magisterskych promoci a pocet uciteld
na Univerzité Karlové v letech 1433-1622
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