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- HIERREZRH:
Antibiotics, Will Burtin,
1951

Congra*u'afions,
it only took you |,
65299 seconds
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https://gist.github.com/borgar/cd32f1d804951034b224
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Table 1 Burtin's data. Anubrotic
Bactena Penicillin Smeptomycin Neomyceimn Gram Staining
Aerobacter cerogenes 870 1 16 negative
Brucella abormus 1 2 002 negative
Brucellz anthracic 0.001 0.01 0.007 pozitive
Diplococcus pneumoniae 0.005 11 10 positive
Eschenichia colr 100 04 0.1 nezative
Klebsziella pneumoniae 850 1.2 1 nezative
Mycobactermum tuberculosiz 800 5 2 negative
Proteus vulgariz 3 0.1 0.1 negative
Pseudomonas aeruginosa 850 2 0.4 negatve
Salmonella (Eberthella) nphesa 1 04 0.008 negative
Sabmonella zchormuelleri 10 08 009 negative
Staphvlococcus albus 0.007 0.1 0.001 positive
Staphylococcus qureus 003 0.03 0.001 positive
Streptococcns fecalis 1 1 0.1 positive
Streptococcus hemolyficus 0.001 14 10 positive

Streptococcus viridans 0.005 10 40 positive
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Table 1° Burtin's data. Anubrotic
Bactena Penicillin Steptomycin  Neomycm Gram Staming
Aerobacter aerogenes 870 1 16 negative
Brucellz abormus 1 2 002 negative
Brucellz anthraciz 0.001 0.01 0.007 pozitive
Diplococcus pneumoniae 0.003 11 10 pozitive
Ezchenichia cols 100 0.4 0.1 nezative
Klebzella pueumoniae 850 1.2 1 negative
My cobactermum ruberculosiz 800 5 2 negative
Proteus vulgariz 3 0.1 0.1 negative
Pseudomonas aeruginosa 850 2 0.4 negative
Salmonella (Eberthella) nphosa 1 04 0.008 negative
Sabmonella zchormueller: 10 0.8 009 negative
Staphvlococcus albus 0.007 0.1 0.001 pozitive

taphvlococcus qureus 0.03 0.03 0001 pozitive
Streptococcus fecaliz 1 1 0.1 positive
Streptococcus hemoly micus 0.001 14 10 pozitive
Streptococcus viridans 0.005 10 40 pozitive




How effective
are the drugs?

* If bacteria is gram positive,
Penicillin (BEX) &
Neomycin Gi&EZ) are
most effective

* If bacteria is gram negative,
Neomycin is most effective

ae

IR E ZE%FR: Ulog(MIC)

) o) HEE®E: ERKE
http://mbostock.github.io/protovis/ex/antibiotics-burtin.html Az e
pi//mbostock.github.iofp R, B2 AR
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How do the drugs compare?

Penicillin

Brucella anthracis « NI
Streptoccus hemolyticus + RN
Diplococcus pneumoniae + RSN

Streptococcus viridans + |
Staphylococcus albus +

Staphylococcus aureus +
Streptococcus fecalls +

Brucella abortus -

Salmonella (Eberthella) typhosa -
Proteus vulgaris -

Salmonella schottmueller! -
Escherichia cofi - R

Mycobacterium tuberculosis -
Klebsiella pneumoniae -
Pseudomonas aeruginosa - L300
Aerobacter aerogenes -

HEAER: log(MIC)
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Minimum Inhibitory Concentration (MIC)

004

OR
0.4

Neomycin

0.007
10

Mike Bostock
Stanford CS448B, Winter 2009



B Penicillin (P) WM Streptomycin (S) M Neomycin (N)
minimum inhibitory
concentration

e e How do the bacteria
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compare”?

10
_ ,I.. | '

001 PSN PSN

"o Not a streptococcus! (realized
SN o 1 ~30 years later, 1984), actually

0001 | B SN .

oor P . enterococcus faecalis.

%0 Really a streptococcus!
> o la — (realized ~20 years later, 1974)

001 PSN Staphylococcus
0.001 Salimonella
Proteus Other
vuigaris 4+ Gram positive
1000
100
10
1 g
none PSN PSN PSN

001 lll l | |
0.001
Bacillus Staphylococcus Staphylococcus

anthracis aureus albus
@ ® @&



How do the bacteria compare?

001 4 Streptococcus Bacillus‘ ‘
- hemolyticus anthracis
2 Streptococcus @
= AR Staphyiococcus albus @
s 014 virldans
3 RO Staphylococcus aureus @
§ pneumoniae Py
0 14
g Bruceﬂa/a abortus
<)
5. 3= NSRS Streptococcus .'oca.“@ @ © Samonela
— Streptococcus \ (Ebertheila)
é Staphylococcus Proteus vulgaris typhosa
£ 10 Salmonelia Salmonella schottmuelleri @
= other
=
S 100 , | @ Escherichia coli
o Klebsiella pneumoniae ~
a
1000 Mycobacterium tuberculosis “ @ Pseudomonas aeruginosa
Aerobacter aerogenes
chon 00 “ 1 : o - Wainer & Lysen, “That's
: . - funny...” American
Neomycin minimum inhibitory concentration Scientist. 2009
]

https://www.americanscientist.

org/article/thats-funny
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The most exciting phrase to hear in science, the one that heralds
new discoveries, is not “Eureka” but “That’s funny...”

- Isaac Asimov (1920-1992)
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 FEREUERENANZED, MNMEFMEXRER (GEEIANERR)
“The greatest value of a picture is when it forces us to notice
what we never expected to see.”

- John Tukey




(A =LIE 54

AARBEFNRE JIRTHIR TR BRI AT AR

Y

1T

- FIFF

C‘ZIJ‘[Z’ (ﬁ‘glll alive. ded petes succesived en Bommes del’ Qewde. J..«.mc/aa.a [ compa de- <)\uM|(_ N812.~1813.
Meeadepac M. IMimazd, ’Lwr:dc-c. Genie 'nl 20 Fouls n..;LMA« rﬁ.u,
T zj’nn Ao 20 MNoveude. 1360
Los wouibecs 3, 4 peésenls 4 peidesatid panes Lueguuses o0 gomes cobondes i paivon. i -«Mzs pomecsdinc smille-emmes ; ils domi— de.plus dith en Vavers
Yed Bowas . lvuur—amrbb Domancs, qpeic embicoe m‘)fumf., Lo moin conacqui extontinins I«AM’WM i i doi & deestee f anle awen S puiada
Mltgm,u & WA, Chiers, .l.u@lll’, JLJMW& dp(lmmﬁny u.,&d.m--ul ntduwse Jacol, rﬂumwuja«w e 128 Ockibec
%m‘cﬂb"v’uola‘lp Ls é Anpp .rwfu ooy 2 T Disomierin J'-ln«'u‘ Davensr— 1-“ avaiemi—ete ditachés swe M
»uw-luw D et Qo o Witdox, R sk avec Lasweie .

0 3
. 3
Folotak

Clrndhaiine ‘ £

W“‘
-0 ek

Wil

4
/

Lines ompvasar &s Fronw (ooie &0 20dn Bosnsws)

) ; —_—— st "

4 MOSCOT;

g
% |
]
S
&
§
¥
§

| TABLEAU CRAPHIQUE defs tonpiatute o degiéis &

Lar Csaspusy passent s priop — — -

MIHT

e Vikmer pold. sty \ /’_/41‘9 o
200l 28 9 Lt o
e

TheEs ok

—2 ket O
— 26l 7 X
¥ -’ nex™

Ay por Ragwir, ¥ Fas. J% Rarin SEIV 4 Pare,

[N s —

& AE R\ FIRY R

MBIE: 1812-
1813 F A FE RHR
MR SEEH

Charles Minard,
1869



IR

- QI EZHARBIERIM 5 IFTKIE (visual Representation)
« HIN: IR
« i R
° E*fj_?: éTE)\fEﬁg
« FEMESF
o RINHIE
« DHTEE

o AR BIE




AL ZAL

ZHr Y

U E SR

1l 1] vV
X y X y X y X y
100 8.04 100 9.14 10.0 /.46 8.0 6.58
8.0 6.95 8.0 8.14 8.0 6.77 8.0 5.76
13.0 758 13.0 8.74 13.0 12.74 8.0 7.71
9.0 8.81 9.0 8.77 9.0 7.11 8.0 8.84
11.0 833 11.0 926 11.0 7.81 8.0 8.47
140 99 140 810 140 8.84 8.0 7.04
6.0 7.24 6.0 6.13 6.0 6.08 8.0 5.25
4.0 4.26 4.0 3.10 4.0 5.39 19.0 12.50
120 1084 120 9.13 120 8.15 8.0 5.56
7.0 4.82 7.0 7.26 7.0 6.42 8.0 7.91
5.0 5.68 5.0 4.74 5.0 5.73 8.0 6.89

https://en.wikipedia.org/wiki/Anscombe ‘s_quartet



https://en.wikipedia.org/wiki/Anscombe's_quartet

iR gt

| I 11 1V

Mean(x) 9.00 9.00 9.00 9.00
Mean(y) 7.50 7.50 7.50 7.50
Var(x) 11.00 11.00 11.00 11.00
Var(y) 4.13 4.13 4.12 4.12
Correlation 0.82 0.82 0.82 0.82
Lm intercept 3.00 3.00 3.00 3.00
Lm x effect 0.50 0.50 0.50 0.50




12

L] L] L)

a4 6 8 W 12 W o 18

' L L L L] L] L] 1

4 5 -3 10 12 4 18 18
X3

4 6 B 0 12 14 %

L L L . L L] L

X2
12 1
10
"
] o}
4 4
T 1] 1] - 1] 1] - L]
g 8 10 12 14 6 118
X4



Data volume (ZB)
I_AJ

0.16 0.28 048 08
() L) L) L4 T »- Ll L T L L A »

\§J S ) D O N YD A o5 Ao A S O A0
S N N

Year
Pics copied from Guo, H., Wang, L., Chen, F, & Liang, D. (2014).

Scientific big data and digital earth. Chinese Science Bulletin,
59(35), 5066-5073.
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“The ability to take data—to be able to understand it,

to process it, to extract value from it, to visualize it, to
communicate it —that’s going to be a hugely important
skill in the next decades,... because now we really do
have essentially free and ubiquitous data.”

Hal Varian,Google’s Chief Economist
The McKinsey Quarterly, Jan 2009
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SHTHEIE: Ghost map, John Snow 1854
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New deaths attributed to Covid-19 in European Union, US, Brazil and UK

Seven-day rolling average of new deaths (per 100k)

1.000
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https://tv.cctv.com/2019/12/15/VIDEnf69qsHruG3ATBqICH7R191215.shtml
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