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ȷɕɋɜɎɚɎɐɆ ɆəɊɎɘɆ ɇɎɍɓɋɗ-ɕɖɔɜɋɗɗɔɈ
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üȨ ɍɆɊɆɝɆɛ ɆəɊɎɘɆ ɇɎɍɓɋɗ-ɕɖɔɜɋɗɗɔɈ, ɐɆɐ ɕɖɆɈɎɑɔ, ɘɖɋɇəɋɘɗɥ ɈɡɕɔɑɓɋɓɎɋ 

ɗɑɋɊəɤɟɎɛ ɘɖɋɇɔɈɆɓɎɏ:

Åɗɐɔɖɔɗɘɢ (= ɊɋɓɢɉɎ) ɕɖɔɈɋɊɋɓɎɥ ɆəɊɎɘɆ;

ÅɈɔɍɒɔɌɓɔɗɘɢ ɗɆɒɔɗɘɔɥɘɋɑɢɓɔɉɔ ɕɔɊɐɑɤɝɋɓɎɥ ɑɤɇɡɛ ɎɗɘɔɝɓɎɐɔɈ ɊɆɓɓɡɛ;

ÅɈɔɍɒɔɌɓɔɗɘɢ ɗɆɒɔɗɘɔɥɘɋɑɢɓɔɉɔ ɕɖɔɈɋɊɋɓɎɥ ɑɤɇɔɏ ɗɑɔɌɓɔɗɘɎ ɘɖɆɓɗɚɔɖɒɆɜɎɎ 

ɊɆɓɓɡɛ;

ÅɈɔɍɒɔɌɓɔɗɘɢ ɇɡɗɘɖɔɉɔ ɕɖɔɈɋɊɋɓɎɥ ɆɓɆɑɎɘɎɝɋɗɐɎɛ ɎɘɋɖɆɜɎɏ;

ÅɈɔɍɒɔɌɓɔɗɘɢ ɕɔɈɘɔɖɓɔɉɔ ɕɖɔɈɋɊɋɓɎɥ ɆɓɆɑɎɘɎɐɎ ɗ ɕɔɑəɝɋɓɎɋɒ ɎɊɋɓɘɎɝɓɡɛ 

ɖɋɍəɑɢɘɆɘɔɈ;

ÅɕɖɋɊɗɘɆɈɑɋɓɎɋ ɖɋɍəɑɢɘɆɘɔɈ ɆəɊɎɘɆ ɐɖɆɗɎɈɔɒ ɈɎɊɋ Ɏ Ɉ ɖɆɍɑɎɝɓɡɛ ɚɔɖɒɆɘɆɛ.



ȸɎɕɔɈɔɏ ɗɜɋɓɆɖɎɏ Ɉ PMO
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ȵɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɢ Ɉ PMO ɘɆɐɆɥ Ɍɋ ɐɆɐ Ɉɔ Ɉɗɋɛ ɆɐɘɎɈɓɔɗɘɥɛ ɕɔ ɖɆɇɔɘɋ ɗ ɊɆɓɓɡɒɎ



6 ɔɗɓɔɈɓɡɛ çɐəɇɎɐɔɈè
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ȲɋɘɔɊɎɐɆ ɚɔɖɒɎɖɔɈɆɓɎɥ ɎɗɛɔɊɓɡɛ ɊɆɓɓɡɛ

ȰəɇɎɐ #1



ȺɔɖɒɎɖɔɈɆɓɎɋ ɕɖɆɈɎɑɢɓɔɉɔ ɑɔɉɆ
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×Ȫɑɥ ɚɔɖɒɎɖɔɈɆɓɎɥ ɗɔɇɡɘɎɏɓɔɉɔ 

ɑɔɉɆ ȧɎɍɓɋɗ ɗɎɗɘɋɒɆ(-ɡ) ɊɔɑɌɓɡ 

ɚɔɖɒɎɖɔɈɆɘɢ ɘɋɛɓɎɝɋɗɐɎɏ ɑɔɉ, 

əɊɔɈɑɋɘɈɔɖɥɤɟɎɏ ɔɕɖɋɊɋɑɋɓɓɡɒ 

ɘɖɋɇɔɈɆɓɎɥɒ.

×ȫɗɘɢ ɆɕɖɔɇɎɖɔɈɆɓɓɡɏ ɓɆɇɔɖ 

ɖɋɐɔɒɋɓɊɆɜɎɏ.
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Ȯɒɕɔɖɘ ɊɆɓɓɡɛ

ȰəɇɎɐ # 2



Ȯɒɕɔɖɘ ɊɆɓɓɡɛ
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ȺɔɖɒɆɘ ȵɆɐɋɘɡ

.csv (zip csv) readr , vroom, data.table

.xlsx readxl , openxlsx

.json jsonlite , jqr

.xml xml2

.docx docxtractor

REST API httr

ȧȪ(MS SQL, PostgreS , Oracle, 
MySQL, Access, Redis, Clickhouse , 
é)

DBI + driver

Google Sheets googlesheets4

é é



Ȯɒɕɔɖɘ Ɏɍ csv : ɕɖɎɒɋɖ
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Ȯɒɕɔɖɘ Ɏɍ Excel : ɕɖɎɒɋɖ
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ȸɖɆɓɗɚɔɖɒɆɜɎɥ ɊɆɓɓɡɛ. çȩɑɆɉɔɑɡ tidyverse è

ȰəɇɎɐ # 3



ȩɑɆɉɔɑ mutate ïɗɔɍɊɆɓɎɋ ɐɔɑɔɓɐɎ

12



ȩɑɆɉɔɑ group_by ïɉɖəɕɕɎɖɔɈɐɆ ɕɔ ɐɔɑɔɓɐɆɒ, ɉɑɆɉɔɑ summarise ï
ɖɆɗɝɋɘ ɕɔɊɡɘɔɉɆ
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ȩɑɆɉɔɑ select ïɈɡɇɔɖ Ɏ ɕɋɖɋɎɒɋɓɔɈɆɓɎɋ ɐɔɑɔɓɔɐ
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ȩɑɆɉɔɑ filter ïɈɡɇɔɖ ɗɘɖɔɐ ɕɔ əɗɑɔɈɎɤ
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ȩɑɆɉɔɑ arrange ïɗɔɖɘɎɖɔɈɐɆ ɗɘɖɔɐ ɕɔ ɐɔɑɔɓɐɆɒ
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ȺɔɖɒɆɘɓɡɏ ɈɡɈɔɊ
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ȩɖɆɚɎɝɋɗɐɎɏ ɈɡɈɔɊ
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ȵɖɎɒɋɓɥɋɒ çɉɑɆɉɔɑɡè ɘɖɆɓɗɚɔɖɒɆɜɎɎ ɐ ɘɋɒɆɘɎɐɋ process mining

ȶɆɍɉɔɈɔɖɓɆɥ 5-ɘɎ ɒɎɓəɘɐɆ



Ȯɒɕɔɖɘ ɑɔɉɆ ɗɔɇɡɘɎɏ
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ȵɖɥɒɡɋ ɖɆɗɝɋɘɡ ɕɔ ɑɔɉə

21

ÅȵɔɊɗɝɋɘ ɝɎɗɑɆ ɈɛɔɌɊɋɓɎɏ ɐɔɒɕɔɍɎɘɓɔɏ ɆɐɘɎɈɓɔɗɘɎ 

ɓɆ ɔɗɓɔɈɋ activity Ɏ resourse

ÅȰɆɐɆɥ ɆɐɘɎɈɓɔɗɘɢ ɇɡɑɆ ɕɔɗɑɋɊɓɋɏ Ɏ Ɉ ɐɆɐɔɏ ɝɆɗ ɔɓɆ 

ɕɖɔɎɗɛɔɊɎɑɆ?
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ȳɆɇɔɖ ɎɓɗɘɖəɒɋɓɘɔɈ Ɋɑɥ ɕɖɔɈɋɊɋɓɎɥ process mining ɎɗɗɑɋɊɔɈɆɓɎɏ

ȰəɇɎɐ # 4



ȵɆɐɋɘ bupaR : ɓɆɇɔɖ ɎɓɗɘɖəɒɋɓɘɔɈ Ɋɑɥ PM
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https://www.bupar.net/index.html



ȵɖɎɒɋɖ - ɗɔɇɡɘɎɏɓɡɏ ɑɔɉ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ ɗ ɕɆɜɎɋɓɘɆɒɎ
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ȶɋɐɔɓɗɘɖəɎɖəɋɒ ɐɆɖɘə ɕɖɔɜɋɗɗɆ (DFG)
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çȪɔɗɘɆɋɒè ɒɋɘɖɎɐɎ ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɎ ɕɖɔɜɋɗɗɆ
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çTraces èɎɑɎ çCustomer Journey è
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ȴɇɑɋɉɝɋɓɓɡɏ ȦȶȲ Ɋɑɥ ɆɓɆɑɎɍɆ DFG
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ȵɖɋɊɗɘɆɈɑɋɓɎɋ Ɋɑɥ ɕɔɑɢɍɔɈɆɘɋɑɋɏ

ȰəɇɎɐ # 5



ȵɔɕəɑɥɖɓɡɋ ɗɖɋɊɗɘɈɆ ɐɔɒɒəɓɎɐɆɜɎɎ
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üStory - telling ɔɘɝɋɘɡ. ȩɋɓɋɖɆɜɎɥ ɕɔ ɘɖɋɇɔɈɆɓɎɤ ɎɑɎ ɕɔ ɖɆɗɕɎɗɆɓɎɤ ɘɋɐɗɘɔɈɔ-

ɉɖɆɚɎɝɋɗɐɔɉɔ html ɊɔɐəɒɋɓɘɆ, ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔ ɔɗɈɋɟɆɤɟɋɉɔ Ɉɗɋ ɈɆɌɓɡɋ Ɇɗɕɋɐɘɡ Ɋɑɥ 

ɕɔɑɢɍɔɈɆɘɋɑɥ. ȨɔɍɒɔɌɓɔ ɈɐɑɤɝɋɓɎɋ ɣɑɋɒɋɓɘɔɈ ɎɓɘɋɖɆɐɘɎɈɆ (js ɈɎɊɌɋɘɡ).

üȪɆɞɇɔɖɊɓɆ çɘɋɑɋɈɎɍɔɖ Ɉ ɛɔɑɑɋè. ȵɋɖɎɔɊɎɝɋɗɐɎ ɔɇɓɔɈɑɥɋɒɡɏ ɓɆɇɔɖ ɒɋɘɖɎɐ (ɘɆɇɑɎɝɓɔ-

ɉɖɆɚɎɝɋɗɐɎɏ)

üȷɕɋɜɎɆɑɎɍɎɖɔɈɆɓɓɡɏ ȦȶȲ ɕɖɔɊɈɎɓəɘɔɉɔ ɕɔɑɢɍɔɈɆɘɋɑɥ (ɆɓɆɑɎɘɎɐɆ) Ɋɑɥ ɕɖɔɈɋɊɋɓɎɥ 

ɆɓɆɑɎɍɆ ɊɆɓɓɡɛ.

üȨɡɉɖəɍɐɎ Ɉɔ ɈɓɋɞɓɎɏ ɒɎɖ.



Open - source Shiny from RStudio
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