A VISUAL REFERENCE : Data visualization comparison

Data visualization comparison,
one dataset, five tools

Twelve visual questions. Sixty complete programs. Actual vector output from PGFplots / TikZ, gnuplot, Asymptote, MetaPost and GMT.

Follow the same people through counts, rates, distributions and age-by-group views. Every row of the comparison uses shared numeric input,
fixed scales and the same statistical definition. The native tools retain their own drawing APIs and typography.

I Last changes: 2026-10-31. Readable, linted source across all five tools, using the verified Titanic archive, version 1.0.1.
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READING THE TOUR

Compare a result, then reproduce it

Choose a question Keep the definition fixed Run the native program

Each chapter starts with five outputs. Read Shared tables fix denominators, bins, quartiles, Download a source-and-data ZIP, unpack it and
across the tools before opening their drawing tied ages, smoothing and circle areas. Font run the command in its README. Every figure
commands. metrics and native export paths can differ. PDF also embeds its complete program and

plotting inputs.

The focused source shows data loading and drawing. Expand the complete program for canvas setup, imports, colours, axis helpers and output
commands. PDF readers see the focused source and captured result; the HTML includes the full source and logs. The tour PDF also embeds the
complete data and preparation kit, including the original CSV and all derived tables. The paired tool tours provide broader syntax references.



Data, provenance and reproducibility

The collection DOI 10.5281/zen0do0.22967792 resolves to the pinned release 10.5281/zenodo0.22983324, version 1.0.1, published 26 September
2026 by Lukas C. Bossert. The archived teaching snapshot contains 2,207 people: 1,317 passengers and 890 crew, with 711 survivors and 1,496
non-survivors. Crew is a separate group alongside the three passenger classes. Recorded female and male categories include children. Two ages are
missing; age plots use 2,205 people. Identical rows are retained because they can represent different people.

The person table's SHA-256 is ab8e88d421a6d1cd54f12c5660f425c21c780e2186652894d8b9c9f740d78650. All six original files are preserved under data/
source/. The preparation script checks the archive's MD5 and SHA-256 digests, recomputes summaries, checks them against all four archived
summaries and writes deterministic tables. Run python3 scripts/prepare-data.py --check to verify them. recipes.json records every column, range and
statistical convention. The data dictionary explains the numeric files. No plotting tool chooses its own estimator or bin edges here.

The raw data and its derivatives retain the archive's No Limit Public License; see data attribution and full NLPL text. Original tour prose and
programs use CCO; the publishing framework retains its CC BY attribution. This historical teaching snapshot supports descriptive comparisons, not
causal claims about survival.



https://doi.org/10.5281/zenodo.22967792
https://doi.org/10.5281/zenodo.22983324

Choosing a tool

PGFplots supplies table-driven axes, prepared boxplots and group plots inside TeX; TikZ fills the grid cells and circles. gnuplot supplies compact
column expressions, boxes, candlesticks, filled curves and variable colour. Asymptote combines typed arrays, paths, pens and composable pictures.
MetaPost expresses geometry and colour interpolation with paths, tables and TeX labels. GMT pipes selected columns into native bar, box-and-
whisker, polygon and symbol modules and manages panels with subplot.

These examples compare source patterns and results. They do not rank speed or claim pixel-identical typography. Computing the statistics once
makes differences in the graphics APIs visible. A separate exercise could compare the tools' native statistical defaults, which would answer a
different question.

The full build requires Python 3, TeX Live with PGFplots, gnuplot, Asymptote, MetaPost, GMT, Ghostscript, Poppler and librsvg. It runs the reviewed
local programs in isolated working directories without network access. A standalone bundle needs only its own engine: pdflatex, gnuplot, asy, mpost
or bash plus GMT/Ghostscript. MetaPost's standalone program emits native SVG; the publisher uses librsvg to make its PDF. Other engines emit PDF;
Poppler creates their SVG previews. All sixty figures have PNG, SVG and PDF downloads.

References

Consult the PGFplots manual, gnuplot documentation, Asymptote manual, MetaPost documentation and GMT documentation for native options. The
shared input files and full programs make every comparison independent of web access after download.



https://ctan.org/pkg/pgfplots
https://gnuplot.sourceforge.net/documentation.html
https://asymptote.sourceforge.io/doc/
https://tug.org/metapost.html
https://docs.generic-mapping-tools.org/latest/

People aboard by class and crew

All 2,207 people; counts include unknown ages.
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VIZ-01-001

PGFplots / TikZ: counts

PGFplots reads the shared count column and draws bars on fixed axes.

Drawing commands Actual PGFplots / TikZ output
\pgfplotstableread{data/classes.tsv}\Data VIZ-01-001
\begin{axis}[ All people: n=2,207

width=345bp, height=175bp, e
scale only axis, at={(55bp,45bp)}, 1,000

anchor=south west, xmin=0.5,

xmax=4.5, ymin=0,

ymax=1000, xtick={1,2,3,4},

ytick={0,200,400,600,800,1000}, xlabel={Passenger class / crew},
ylabel={People}, axis lines=left, 600 -|
tick align=outside, enlargelimits=false,
clip=false, xticklabels={1st,2nd,3rd,Crew}

800

People

] 400
\addplot[ybar,bar shift=0pt,bar width=56bp,fill=Blue,draw=none]
table[x index=0,y index=11{data/classes.tsv};

\end{axis}

200

1st 2nd 3rd Crew

Passenger class / crew
VIZ-01-001 - native vector output

PGFplots / TikZ - exit O

Command or choice Meaning
table + ybar Native drawing method used here.
classes.tsv Shared numeric input; column definitions are in data/

recipes.json.

Fixed ranges Same axis domain and statistical definition in all five
implementations.



VIZ-01-002
gnuplot: counts
Column selection and absolute box width produce the count chart.

Drawing commands

set boxwidth .65 absolute
plot "data/classes.tsv" using 1:2 with boxes lc rgb "#00549f"

Actual gnuplot output

VIZ-01-002 - native vector output
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Command or choice

using 1:2 with boxes

classes. tsv

Fixed ranges

VIZ-01-002

2nd 3rd Crew
Passenger class / crew

Meaning
Native drawing method used here.

Shared numeric input; column definitions are in data/
recipes.json.

Same axis domain and statistical definition in all five
implementations.



VIZ-01-003

Asymptote: counts

Asymptote reads the shared numeric table into typed arrays

Drawing commands

real[J[] d = input("data/classes.tsv").line();
for (int i = 0; i < d.length; ++i) {

real[] v = d[il];

rect(v[0] - .325, 0, v[0] + .325, v[1], Blue);

and draws this chart with paths, pens and physical-size symbols.

Actual Asymptote output
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VIZ-01-003 - native vector output

Asymptote - exit 0

Command or choice Meaning
arrays + native paths Native drawing method used here.
classes.tsv Shared numeric input; column definitions are in data/

recipes.json.

Fixed ranges Same axis domain and statistical definition in all five
implementations.



VIZ-01-004

MetaPost: counts

MetaPost reads numeric fields with gdata and scantokens, then constructs the chart with paths, TeX labels and colour interpolation.

Drawing commands Actual MetaPost output
numeric n, v[1[]; VIZ-01-004
n :=0; o
gdata("data/classes.tsv", c, Allpeore =227

n:=n+1;
for j =1 upto 12:

v[n1[j] := scantokens c[j1;
endfor

1000

800

Dk
for k = 1 upto n: 600

rect(vCk1[1] - .325, @, v[k1[1] + .325, v[k1[2], Blue);
endfor

People

400
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st 2nd 3rd
Passenger class / crew

VIZ-01-004 - native vector output

MetaPost - exit 0

Command or choice Meaning
gdata + paths Native drawing method used here.
classes.tsv Shared numeric input; column definitions are in data/

recipes.json.

Fixed ranges Same axis domain and statistical definition in all five
implementations.



VIZ-01-005

GMT: counts

GMT reads selected columns through its native plotting modules; column expressions are performed by the shown local awk pipeline. The shared tables determine
the statistics.

Drawing commands Actual GMT output

gmt plot data/classes.tsv -i@,1 -Sb56p+b0 -G#00549f -Wop VIZ-01-005

All people: n=2,207

1000

People

st 2nd 3rd Crew
Passenger class / crew

VIZ-01-005 - native vector output

GMT - exit O
Command or choice Meaning
plot -Sb Native drawing method used here.
classes.tsv Shared numeric input; column definitions are in data/
recipes.json.
Fixed ranges Same axis domain and statistical definition in all five

implementations.



Stacked survival counts

Survived plus did not survive equals each group total.
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VIZ-02-001

PGFplots / TikZ: stacked

The orange total forms the top and the blue survivor count forms the lower segment.

Drawing commands Actual PGFplots / TikZ output
\pgfplotstableread{data/classes.tsv}\Data VIZ-02-001
\begin{axis}[ Survived (blue) / did

urvive ue id not survive (orange
width=345bp, height=175bp, (blue) / (orange)
scale only axis, at={(55bp,45bp)}, 1,000

anchor=south west, xmin=0.5,

xmax=4.5, ymin=0,

ymax=1000, xtick={1,2,3,4},

ytick={0,200,400,600,800,1000}, xlabel={Passenger class / crew},
ylabel={People}, axis lines=left, 600 -|
tick align=outside, enlargelimits=false,
clip=false, xticklabels={1st,2nd,3rd,Crew}

800

People

400 |

\addplot[ybar,bar shift=0pt,bar width=56bp,fill=0range,draw=none]
table[x index=0,y index=11{data/classes.tsv}; 200
\addplot[ybar,bar shift=0pt,bar width=56bp,fill=Blue,draw=none]
table[x index=0,y index=21{data/classes.tsv}; 0l

\end{axis} 1st 2nd 3rd Crew
Passenger class / crew

VIZ-02-001 - native vector output

PGFplots / TikZ - exit O

Command or choice Meaning
two ybar layers Native drawing method used here.
classes.tsv Shared numeric input; column definitions are in data/

recipes.json.

Fixed ranges Same axis domain and statistical definition in all five
implementations.



VIZ-02-

gnuplot: stacked

Draw the total in orange, then the survivor count in blue; the remaining upper segment equals non-survivors.

002

Drawing commands

set boxwidth .65 absolute
plot "data/classes.tsv" using 1:2 \

with boxes lc rgb "#f6a800", \
using 1:3 \
with boxes lc rgb "#00549f"

Actual gnuplot output

VIZ-02-002 - native vector output
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Command or choice

overlay boxes

classes. tsv

Fixed ranges

2nd 3rd Crew
Passenger class / crew

Meaning
Native drawing method used here.

Shared numeric input; column definitions are in data/
recipes.json.

Same axis domain and statistical definition in all five
implementations.
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VIZ-02-003

Asymptote: stacked

Asymptote reads the shared numeric table into typed arrays and draws this chart with paths, pens and physical-size symbols.

Drawing commands

real[J[] d = input("data/classes.tsv").line();

for (int i = 0; i < d.length; ++i) {
real[] v = d[il];
rect(v[0] - .325, 0, v[@] + .325, v[1], Orange);
rect(v[0] - .325, 0, v[@] + .325, v[2], Blue);

Actual Asymptote output

VIZ-02-003
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VIZ-02-003 - native vector output

Asymptote - exit 0

Command or choice Meaning
arrays + native paths Native drawing method used here.
classes.tsv Shared numeric input; column definitions are in data/

recipes.json.

Fixed ranges Same axis domain and statistical definition in all five
implementations.
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VIZ-02-004

MetaPost: stacked

MetaPost reads numeric fields with gdata and scantokens, then constructs the chart with paths, TeX labels and colour interpolation.

Drawing commands Actual MetaPost output
numeric n, v[1[]; VIZ-02-004
n := 0; _ .
gdata("data/classes. G, @ Survived (blue) / did not survive (orange)
n:=n+1;

1000
for j =1 upto 12:

v[n1[j] := scantokens c[j1;

endfor 800
Dk
for k = 1 upto n: 600
rect(v[k1[1] - .325, 0, v[k1[1] + .325, v[k]1[2], Orange); 2
rect(v[k1[1] - .325, 0, v[k1[1] + .325, v[k1[3], Blue); =
endfor

200 - -
0
st 2nd 3rd Crew

Passenger class / crew

VIZ-02-004 - native vector output

MetaPost - exit 0

Command or choice Meaning
gdata + paths Native drawing method used here.
classes.tsv Shared numeric input; column definitions are in data/

recipes.json.

Fixed ranges Same axis domain and statistical definition in all five
implementations.
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VIZ-02-005

GMT: stacked

GMT reads selected columns through its native plotting modules; column expressions are performed by the shown local awk pipeline. The shared tables determine
the statistics.

Drawing commands Actual GMT output

gmt plot data/classes.tsv -i0,1 -Sb56p+b0 -G#f6a800 VIZ-02-005
gmt plot data/classes.tsv -i0,2 -Sb56p+b0 -G#00549f

Survived (blue) / did not survive (orange)
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VIZ-02-005 - native vector output

GMT - exit O
Command or choice Meaning
layered plot -Sb Native drawing method used here.
classes.tsv Shared numeric input; column definitions are in data/
recipes.json.
Fixed ranges Same axis domain and statistical definition in all five

implementations.



Survival proportions within groups

Each bar has its own class/crew denominator; n labels retain group sizes.
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VIZ-03-001

PGFplots / TikZ: proportions

A constant 100-percent background and the shared survival rates retain each denominator as a label.

Drawing commands Actual PGFplots / TikZ output

\pgfplotstableread{data/classes.tsv}\Data
\begin{axis}[
width=345bp, height=175bp. Survived (blue) / did not survive (orange)
scale only axis, at={(55bp,45bp)}, 100 - n=324 n=284 n=709
anchor=south west, xmin=0.5,
xmax=4.5, ymin=0,
ymax=100, xtick={1,2,3,4},
ytick={0,25,50,75,100}, xlabel={Passenger class / crew},
ylabel={Share (\%)}, axis lines=left,
tick align=outside, enlargelimits=false,
clip=false, xticklabels={1st,2nd,3rd,Crew}

VIZ-03-001

n=890

75

Share (%)

\addplot[ybar,bar shift=0pt,bar width=56bp,fill=0range,draw=none]
table[x index=0,y expr=100]{data/classes.tsv};
\addplot[ybar,bar shift=0pt,bar width=56bp,fill=Blue,draw=none]
table[x index=0,y index=4]{data/classes.tsv};
\addplot[
only marks,
mark=none,
nodes near coords={
n=\pgfmathprintnumber[fixed,precision=01{\pgfplotspointmetal}},
point meta=explicit
] PGFplots / TikZ - exit O
table[x index=0,y expr=100,meta index=1]{data/classes.tsv};
\end{axis}

1st 2nd 3rd Crew

Passenger class / crew

VIZ-03-001 - native vector output

Command or choice Meaning
y expr + nodes near coords Native drawing method used here.

classes.tsv Shared numeric input; column definitions are in data/
recipes.json.

Fixed ranges Same axis domain and statistical definition in all five
implementations.

18



VIZ-03-002

gnuplot: proportions

The 100-percent base, survival column and denominator labels create a normalized comparison.

Drawing commands Actual gnuplot output
set boxwidth .65 absolute Viz0s-002
plot "data/classes.tsv" using 1:(100) \ ‘
With boxes lc rgb “#f63800"’ \ Survived (blue) / did not survive (orange)
"" using 1:5 \

n=324

with boxes lc rgb "#00549f", \
"" using 1:(100):(sprintf("n=%d", $2)) \
with labels offset 0, .7

Share (%)

1st 2nd 3rd Crew
Passenger class / crew

VIZ-03-002 - native vector output

gnuplot - exit 0

Command or choice Meaning
using expressions + labels Native drawing method used here.
classes.tsv Shared numeric input; column definitions are in data/

recipes.json.

Fixed ranges Same axis domain and statistical definition in all five
implementations.
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VIZ-03-003

Asymptote: proportions

Asymptote reads the shared numeric table into typed arrays and draws this chart with paths, pens and physical-size symbols.

Drawing commands Actual Asymptote output

real[][] d = input("data/classes.tsv").line(); VIZ-03-003

oy e w0 = e L@ e dengien; ssal) Survived (blue) / did not survive (orange)
real[] v = d[i];
rect(v[0] - .325, 0, v[@] + .325, 100, Orange);
rect(v[0] - .325, 0, v[0] + .325, v[4], Blue);
label("n="+string((int)v[1]), P(v[0], 100), N, fontsize(6));

n=324 n=284

Share (%)

2nd 3rd

Passenger class / crew

VIZ-03-003 - native vector output

Asymptote - exit 0

Command or choice Meaning
arrays + native paths Native drawing method used here.
classes.tsv Shared numeric input; column definitions are in data/

recipes.json.

Fixed ranges Same axis domain and statistical definition in all five
implementations.
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VIZ-03-004

MetaPost: proportions

MetaPost reads numeric fields with gdata and scantokens, then constructs the chart with paths, TeX labels and colour interpolation.

Drawing commands

numeric n, v[1[J;
n := 0;
gdata("data/classes.tsv", c,
n:=n+1;
for j = 1 upto 12:
v[n1[j] := scantokens c[j1;
endfor
Dk
for k = 1 upto n:
rect(v[kI[1] - .325, 0, v[kI[1] + .325, 100, Orange);
rect(v[k1[1] - .325, @, v[k1[1] + .325, v[k1[5], Blue);

label.top(("n=" & decimal v[k1[2]1) infont "cmr7", P(v[k1[1], 100));

endfor

Actual MetaPost output

VIZ-03-004

Survived (blue) / did not survive (orange)

Share (%)

VIZ-03-004 - native vector output

MetaPost - exit 0

Command or choice
gdata + paths

classes. tsv

Fixed ranges

n=284 n=709 n=890

2nd 3rd

Passenger class / crew

Meaning
Native drawing method used here.

Shared numeric input; column definitions are in data/
recipes.json.

Same axis domain and statistical definition in all five
implementations.
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VIZ-03-005

GMT: proportions

GMT reads selected columns through its native plotting modules; column expressions are performed by the shown local awk pipeline. The shared tables determine
the statistics.

Drawing commands Actual GMT output

awk '{print $1,100}' data/classes.tsv | gmt plot -Sb56p+b0 -G#f6a800 VIZ-03-005

gmt plot data/classes.tsv -i0,4 -Sb56p+b@ -G#00549f
awk '{print $1,100,"n=" $2}' data/classes.tsv | gmt text -F+f6p+3jBC -D0/4p -N

Survived (blue) / did not survive (orange)

n=324 n=284 n=709 n=890
100

75

50

Share (%)

25 1

st 2nd 3rd Crew
Passenger class / crew

VIZ-03-005 - native vector output

GMT - exit O
Command or choice Meaning
awk + plot -Sb + text Native drawing method used here.
classes. tsv Shared numeric input; column definitions are in data/
recipes.json.
Fixed ranges Same axis domain and statistical definition in all five

implementations.



Survival by recorded sex and group

Female and male categories include children. Labels show the
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VIZ-04-001

PGFplots / TikZ: grouped

Column expressions offset the two series; metadata labels show their separate denominators.

Drawing commands

\pgfplotstableread{data/classes.tsv}\Data
\begin{axis}[
width=345bp, height=175bp,
scale only axis, at={(55bp,45bp)},
anchor=south west, xmin=0.5,
xmax=4.5, ymin=0,
ymax=100, xtick={1,2,3,4},
ytick={0,25,50,75,100}, xlabel={Passenger class / crew},
ylabel={Survived (\%)}, axis lines=left,
tick align=outside, enlargelimits=false,
clip=false, xticklabels={1st,2nd,3rd,Crew}
]
\addplot[
ybar,
bar shift=0pt,
bar width=24bp,
fill=Teal,
draw=none,
nodes near coords={\pgfmathprintnumber[fixed,precision=0]{\pgfplotspointmeta}},
point meta=explicit,
every node near coord/.append style={font=\tiny}
]
table[x expr=\thisrowno{0}+(-0.18),y index=7,meta index=5]{data/classes.tsv};
\addplot[
ybar,
bar shift=0pt,
bar width=24bp,
fill=Blue,
draw=none,
nodes near coords={\pgfmathprintnumber[fixed,precision=0]{\pgfplotspointmeta}},
point meta=explicit,
every node near coord/.append style={font=\tiny}
]
table[x expr=\thisrowno{0}+(0.18),y index=10,meta index=8]{data/classes.tsv};
\end{axis}
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Actual PGFplots / TikZ output

VIZ-04-001 - native vector output

PGFplots / TikZ - exit 0

Command or choice
X expr + explicit metadata
classes. tsv

Fixed ranges

Survived (%)

VI1Z-04-001

Female (teal) / male (blue); labels: n

1st 2nd 3rd Crew

Passenger class / crew

Meaning
Native drawing method used here.
Shared numeric input; column definitions are in data/recipes.json.

Same axis domain and statistical definition in all five implementations.
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VIZ-04-002

gnuplot: grouped

Offset female and male rates to either side of the class centre; keep n visible.

Drawing commands Actual gnuplot output
set boxwidth .28 absolute Vizo-002
plot "data/classes.tsv" using ($1 - .18):8 \
With boxes lc rgb “#00b1b7"’ \ Female (teal) / male (blue); labels: n

"" using ($1 + .18):11 \
with boxes lc rgb "#00549f", \

"" using ($1 - .18):8:(sprintf("%d", $6)) \
with labels offset @, .7 font ",6", \

"' using ($1 + .18):11:(sprintf("%d", $9)) \
with labels offset 0, .7 font ",6"

Survived (%)

1st 2nd 3rd Crew
Passenger class / crew

VIZ-04-002 - native vector output

gnuplot - exit 0

Command or choice Meaning
using shifted columns Native drawing method used here.
classes.tsv Shared numeric input; column definitions are in data/

recipes.json.

Fixed ranges Same axis domain and statistical definition in all five
implementations.
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VIZ-04-003

Asymptote: grouped

Asymptote reads the shared numeric table into typed arrays and draws this chart with paths, pens and physical-size symbols.

Drawing commands Actual Asymptote output

real[J[] d = input("data/classes.tsv").line();
ier Gt i =0 4 < e dandy n Female (teal) / male (blue); labels: n
real[] v = d[i]; T
rect(v[0] - .32, 0, v[0] - .04, v[7], Teal);
rect(v[0] + .04, 0, v[o] + .32, v[10], Blue);
label(string((int)v[51), P(v[@] - .18, v[7]1), N, fontsize(6));
label(string((int)v[81), P(v[@] + .18, v[101), N, fontsize(6));

VIZ-04-003

Survived (%)

1st 2nd 3rd Crew

Passenger class / crew

VIZ-04-003 - native vector output

Asymptote - exit 0

Command or choice Meaning
arrays + native paths Native drawing method used here.
classes.tsv Shared numeric input; column definitions are in data/

recipes.json.

Fixed ranges Same axis domain and statistical definition in all five
implementations.
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VIZ-04-004

MetaPost: grouped

MetaPost reads numeric fields with gdata and scantokens, then constructs the chart with paths, TeX labels and colour interpolation.

Drawing commands Actual MetaPost output
numeric n, v[1[J; VIZ-04-004
n := 0;
Gy I Female (teal) / male (blue); labels: n
n:=n+1;

for j = 1 upto 12:
v[n1[j] := scantokens c[j1;
endfor
Dk
for k = 1 upto n:
rect(v[k1[1] - .32, 0, v[kI[1] - .04, v[k1[8], Teal);
rect(v[kI[1] + .04, @, v[k1[1] + .32, v[k1[11]1, Blue);
label.top(decimal v[k1[6] infont "cmr7", P(v[kI[1] - .18, v[kI[81));
label.top(decimal v[k1[9] infont "cmr7", P(v[kI[1] + .18, v[kI[111));
endfor

Survived (%)

st 2nd 3rd Crew

Passenger class / crew

VIZ-04-004 - native vector output

MetaPost - exit 0

Command or choice Meaning
gdata + paths Native drawing method used here.
classes.tsv Shared numeric input; column definitions are in data/

recipes.json.

Fixed ranges Same axis domain and statistical definition in all five
implementations.
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VIZ-04-005

GMT: grouped

GMT reads selected columns through its native plotting modules; column expressions are performed by the shown local awk pipeline. The shared tables determine
the statistics.

Drawing commands Actual GMT output

awk '{print $1-.18,$8}"' data/classes.tsv | gmt plot -Sb24p+b0 -G#00bl1b7 VIZ-04-005
awk '{print $1+.18,$11}' data/classes.tsv | gmt plot -Sb24p+b@ -G#00549f

awk '{print $1-.18,$8,%$6}' data/classes.tsv | gmt text -F+f6p+3jBC -D@/4p -N
awk '{print $1+.18,$11,$9}' data/classes.tsv | gmt text -F+f6p+jBC -D@/4p -N

Female (teal) / male (blue); labels: n

Survived (%)

st 2nd 3rd Crew
Passenger class / crew

VIZ-04-005 - native vector output

GMT - exit O

Command or choice Meaning

offset bars + text Native drawing method used here.

classes.tsv Shared numeric input; column definitions are in data/
recipes.json.

Fixed ranges Same axis domain and statistical definition in all five

implementations.



A dumbbell comparison of survival

The same eight rates as the grouped bars, joined within each group. Dots do not imply a causal effect.

Fem:

(teal) / male (blue); labels: n
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VIZ-05-001

PGFplots / TikZ: dumbbell

Read each row and connect the two rates in axis coordinates; circles stay a constant physical size.

Drawing commands

\pgfplotstableread{data/classes.tsv}\Data
\begin{axis}[

width=345bp, height=175bp,

scale only axis, at={(55bp,45bp)},

anchor=south west, xmin=0,

xmax=100, ymin=0.5,

ymax=4.5, xtick={@,25,50,75,100},

ytick={1,2,3,4}, xlabel={Survived (\%)},

ylabel={Group}, axis lines=left,

tick align=outside, enlargelimits=false,

clip=false, yticklabels={Crew,3rd,2nd,1st}

]
\pgfplotsextra{

\foreach \i in {0,...,3}{
\pgfplotstablegetelem{\i}{[index]0}\of\Data\let\va\pgfplotsretval
\pgfplotstablegetelem{\i}{[index]1}\of\Data\let\vb\pgfplotsretval
\pgfplotstablegetelem{\i}{[index]2}\of\Data\let\vc\pgfplotsretval
\pgfplotstablegetelem{\i}{[index]13}\of\Data\let\vd\pgfplotsretval
\pgfplotstablegetelem{\i}{[index]4}\of\Data\let\ve\pgfplotsretval
\pgfplotstablegetelem{\i}{[index]5}\of\Data\let\vf\pgfplotsretval
\pgfplotstablegetelem{\i}{[index]16}\of\Data\let\vg\pgfplotsretval
\pgfplotstablegetelem{\i}{[index]7}\of\Data\let\vh\pgfplotsretval
\pgfplotstablegetelem{\i}{[index18}\of\Data\let\vi\pgfplotsretval
\pgfplotstablegetelem{\i}{[index]9}\of\Data\let\vj\pgfplotsretval
\pgfplotstablegetelem{\i}{[index]10}\of\Data\let\vk\pgfplotsretval
\pgfplotstablegetelem{\i}{[index]11}\of\Data\let\vl\pgfplotsretval
\pgfmathsetmacro{\yy}{5-\va}

\draw[gray] (axis cs:\vh,\yy)--(axis cs:\vk,\yy);
\fill[Teal] (axis cs:\vh,\yy) circle[radius=3bpJ;
\fill[Blue] (axis cs:\vk,\yy) circle[radius=3bpJ;
\node[above, font=\tiny] at (axis cs:\vh,\yy) {\vf};
\node[below, font=\tiny] at (axis cs:\vk,\yy) {\vi};
3
3
\end{axis}
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Actual PGFplots / TikZ output

VI1Z-05-001
Female (teal) / male (blue); labels: n
144
1st [ L
180
106
2nd [ L
178
=%
g
0]
216
3rd | R —
493
23
Crew @ ®
867
»
0 25 50 75 100
Survived (%)
VIZ-05-001 - native vector output
PGFplots / TikZ - exit 0
Command or choice Meaning

pgfplotstable + TikZ paths Native drawing method used here.

classes.tsv Shared numeric input; column definitions are in data/recipes.json.

Fixed ranges Same axis domain and statistical definition in all five implementations.



VIZ-05-002

gnuplot: dumbbell

A horizontal vector joins each pair; separate point series retain the sex colours and denominator labels.

Drawing commands

plot "data/classes.tsv" using 11:(5 - $1):($8 - $11):(0) \

with vectors nohead lc rgb "#999999", \
using 8:(5 - $1) \

with points pt 7 ps .8 lc rgb "#00b1b7", \

using 11:(5 - $1) \

with points pt 7 ps .8 lc rgb "#00549f", \

using 8:(5 - $1):(sprintf("%d", $6)) \
with labels offset @, .9 font ",6", \
using 11:(5 - $1):(sprintf("%d", $9)) \
with labels offset 0, -.9 font ",6"

Actual gnuplot output

Female (teal) / male (blue); labels: n

st

2nd

Group

3rd

Crew

VIZ-05-002

144

178

493

25 50 75 100
Survived (%)

VIZ-05-002 - native vector output

gnuplot - exit 0

Command or choice
vectors nohead + points

classes. tsv

Fixed ranges

Meaning
Native drawing method used here.

Shared numeric input; column definitions are in data/
recipes.json.

Same axis domain and statistical definition in all five
implementations.
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VIZ-05-003

Asymptote: dumbbell

Asymptote reads the shared numeric table into typed arrays and draws this chart with paths, pens and physical-size symbols.

Drawing commands Actual Asymptote output

real[J[] d = input("data/classes.tsv").line(); VIZ-05-003
for (int i = 0; i < d.length; ++i) {

real[] v = d[i];

draw(P(v[7]1, 5 - v[@1)--P(v[10], 5 - v[0]), gray(.6));

Female (teal) / male (blue); labels: n

fill(circle(P(v[7], 5 - v[0]), 3), Teal);
fill(circle(P(v[101, 5 - v[01), 3), Blue); 15t % ¢
label(string((int)v[51), P(v[7]1, 5 - v[01), N, fontsize(6));
label(string((int)v[81), P(v[10], 5 - v[0]), S, fontsize(6));
} 2nd ¥ $
[=1
g
3
3rd L —
Crew 8?7 ?
0 25 50 75 100

Survived (%)

VIZ-05-003 - native vector output

Asymptote - exit 0

Command or choice Meaning
arrays + native paths Native drawing method used here.
classes.tsv Shared numeric input; column definitions are in data/

recipes.json.

Fixed ranges Same axis domain and statistical definition in all five
implementations.
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VIZ-05-004

MetaPost: dumbbell

MetaPost reads numeric fields with gdata and scantokens, then constructs the chart with paths, TeX labels and colour interpolation.

Drawing commands Actual MetaPost output
numeric n, v[1[]; VIZ-05-004
n o= 0’ F ! al le (bl labels
‘emale (tea male lue); labels: n
gdata("data/classes.tsv", c, (tea) [l (i)
n:=n+1;
for j =1 upto 12: L4
v[n1[j] := scantokens c[j]; Ist % ¢
endfor
Dk X
- IR()
for k = 1 upto n: ond X S &
draw P(v[kI[81, 5 - v[k1[11)--P(v[k1[11]1, 5 - v[kI[1]) withcolor .6white; %
fill fullcircle scaled 6 shifted P(v[kI[81, 5 - v[kI[11) withcolor Teal; 3 26
fill fullcircle scaled 6 shifted P(v[k1[11]1, 5 - v[kI[1]) withcolor Blue; drd b5 @
label.top(decimal v[k1[6] infont "emr7", P(v[kI[81, 5 - v[kI[11));
label.bot(decimal v[k1[9] infont "cmr7", P(v[kI[11], 5 - v[kI[1D));
endfor Crew & 3
0 25 50 75 100
Survived (%)
VIZ-05-004 - native vector output
MetaPost - exit 0
Command or choice Meaning
gdata + paths Native drawing method used here.
classes.tsv Shared numeric input; column definitions are in data/
recipes.json.
Fixed ranges Same axis domain and statistical definition in all five

implementations.
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VIZ-05-005

GMT: dumbbell

GMT reads selected columns through its native plotting modules; column expressions are performed by the shown local awk pipeline. The shared tables determine

the statistics.

Drawing commands

awk
awk
awk
awk
awk

'{print ">";print $8,5-$1;print $11,5-$1}' data/classes.tsv | gmt plot -Wlp,gray
'{print $8,5-$1}' data/classes.tsv | gmt plot -Sc6p -G#00b1b7

"{print $11,5-$1}"' data/classes.tsv | gmt plot -Sc6p -G#00549f

"{print $8,5-$1,$6}"' data/classes.tsv | gmt text -F+f6p+jBC -D0/4p

"{print $11,5-$1,$9}' data/classes.tsv | gmt text -F+f6p+3jTC -D0/-4p

Actual GMT output

VIZ-05-005
Female (teal) / male (blue); labels: n
144
1st @ @
180
106
2nd [ L )
178
3
o
(6]
216
3rd [ L )
493
23
Crew [ L
867
0 2‘5 5‘0 7‘5 160
Survived (%)
VIZ-05-005 - native vector output
GMT - exit O
Command or choice Meaning

segments + -Sc symbols

classes. tsv

Fixed ranges

Native drawing method used here.

Shared numeric input; column definitions are in data/
recipes.json.

Same axis domain and statistical definition in all five
implementations.
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Age distribution in three-year bins

Known ages only: n=2,205. Bins are [0,3), [3,6),

0 0
30 45

Age (years)
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50 |
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0 1

0 =
60 75

5

PGFplots / Tikz
VIZ-06-001

VIZ-06-004

Known ages: n=2,205; 2 ages missing

300

People

Age (years)

MetaPost
VIZ-06-004

... [72,75); fractional ages are not rounded.

ViZ06-002

Known ages: n=2.205;2 ages missing

Age (years)

gnuplot
VIZ-06-002

VIZ-06-005

Known ages: n=2,205; 2 ages missing

300

45 75
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GMT
VIZ-06-005
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VIZ-06-001

PGFplots / TikZ: histogram

The shared three-year bins become bars of width 13.8 bp on a 75-year axis.

Drawing commands Actual PGFplots / TikZ output

\begin{axis}[ VIZ-06-001
width=345bp, height=175bp,
scale only axis, at={(55bp,45bp)},
anchor=south west, xmin=0,
xmax=75, ymin=0,
ymax=300, xtick={0,15,30,45,60,75}, 250 |

ytick={0,50,100,150,200,250,300}, xlabel={Age (years)},
ylabel={People}, axis lines=left, 200 |
tick align=outside, enlargelimits=false,
clip=false 150
1
\addplot[ybar,bar shift=0pt,bar width=13.8bp,fill=Blue,draw=white,line width=.2bp] 100 4
table[x index=0,y index=31{data/ages.tsv};
\end{axis} 0 | I III
, INmm | L[ [ -
0 1 30 45 60 75

1
5

Known ages: n=2,205; 2 ages missing

300 —

People

Age (years)
VIZ-06-001 - native vector output

PGFplots / TikZ - exit O

Command or choice Meaning
table + fixed bar width Native drawing method used here.
ages.tsv Shared numeric input; column definitions are in data/

recipes.json.

Fixed ranges Same axis domain and statistical definition in all five
implementations.



VIZ-06-002

gnuplot: histogram

Draw pre-binned counts at the shared bin centres; no engine-specific histogram binning occurs.

Drawing commands

set boxwidth 3 absolute
plot "data/ages.tsv" using 1:4 with boxes lc rgb "#00549f"

Actual gnuplot output

VIZ-06-002

Known ages: n=2,205; 2 ages missing

300

Age (years)

VIZ-06-002 - native vector output

gnuplot - exit 0

Command or choice Meaning
boxwidth 3 absolute Native drawing method used here.
ages.tsv Shared numeric input; column definitions are in data/

recipes.json.

Fixed ranges Same axis domain and statistical definition in all five
implementations.
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VIZ-06-003

Asymptote: histogram

Asymptote reads the shared numeric table into typed arrays and draws this chart with paths, pens and physical-size symbols.

Drawing commands

real[J[] d = input("data/ages.tsv").line();
for (int i = 0; i < d.length; ++i) {

real[] v = d[il];

rect(v[1]1, @, v[21, v[3]1, Blue);

Actual Asymptote output

VIZ-06-003

Known ages: n=2,205; 2 ages missing

300

People

VIZ-06-003 - native vector output

Asymptote - exit 0

Command or choice
arrays + native paths

ages.tsv

Fixed ranges

75

Age (years)

Meaning
Native drawing method used here.

Shared numeric input; column definitions are in data/
recipes.json.

Same axis domain and statistical definition in all five
implementations.
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VIZ-06-004

MetaPost: histogram

MetaPost reads numeric fields with gdata and scantokens, then constructs the chart with paths, TeX labels and colour interpolation.

Drawing commands Actual MetaPost output
numeric n, v[1[]; VIZ-06-004
w 8= 0; Know: ¢ n—2.205: 2 ages missing
edata"data/ages. tsv", c, nown ages: n=2,205; 2 ages missing
n:=n+1; 300
for j =1 upto 10:
v[n1[j] := scantokens c[j1; 250
endfor
), 200

for k = 1 upto n:
rect(v[k1[2]1, 0, v[k1[3]1, v[k1[4], Blue);
endfor

150

People

100

50

K63

Age (years)
VIZ-06-004 - native vector output
MetaPost - exit 0
Command or choice Meaning
gdata + paths Native drawing method used here.
ages.tsv Shared numeric input; column definitions are in data/
recipes.json.
Fixed ranges Same axis domain and statistical definition in all five

implementations.
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VIZ-06-005

GMT: histogram

GMT reads selected columns through its native plotting modules; column expressions are performed by the shown local awk pipeline. The shared tables determine

the statistics.

Drawing commands

gmt plot data/ages.tsv -i0,3 -Sb13.8p+b0 -G#00549f

Actual GMT output

People

VIZ-06-005

Known ages: n=2,205; 2 ages missing

300 1

45

Age (years)

VIZ-06-005 - native vector output

GMT - exit 0

Command or choice Meaning

plot -Sb Native drawing method used here.

ages.tsv Shared numeric input; column definitions are in data/

Fixed ranges

recipes.json.

Same axis domain and statistical definition in all five
implementations.
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The empirical cumulative age distribution

Right-continuous ECDF of all 2,205 known ages. Shared vertices group tied ages and make step conventions identical.
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VIZ-07-001

PGFplots / TikZ: ecdf

Plot the precomputed vertical-and-horizontal vertices directly, preserving ties

Drawing commands

\begin{axis}[
width=345bp, height=175bp,
scale only axis, at={(55bp,45bp)},
anchor=south west, xmin=0,
xmax=75, ymin=0,
ymax=1, xtick={0,15,30,45,60,75},
ytick={0,0.25,0.5,0.75,1}, xlabel={Age (years)},
ylabel={Cumulative fraction}, axis lines=left,
tick align=outside, enlargelimits=false,
clip=false
1
\addplot[Blue, thick,no marks]
table[x index=0,y index=11{data/ecdf.tsv};
\end{axis}

and right continuity.

Actual PGFplots / TikZ output

VIZ-07-001

Known ages: n=2,205; 2 ages missing

0.75

0.5

Cumulative fraction

15 30 45 60 75
Age (years)

VIZ-07-001 - native vector output

PGFplots / TikZ - exit O

Command or choice
table + line path

ecdf. tsv

Fixed ranges

Meaning
Native drawing method used here.

Shared numeric input; column definitions are in data/
recipes.json.

Same axis domain and statistical definition in all five
implementations.
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VIZ-07-002

gnuplot: ecdf

The shared explicit step vertices make an ordinary line plot an exact empirical CDF.

Drawing commands

plot "data/ecdf.tsv" using 1:2 with lines 1w 1.4 lc rgb "#00549f"

Actual gnuplot output

VIZ-07-002

Known ages: n=2,205; 2 ages missing

05

Cumulative fraction

0.25

Age (years)

VIZ-07-002 - native vector output

gnuplot - exit 0

Command or choice Meaning

with lines Native drawing method used here.

Shared numeric input; column definitions are in data/
recipes.json.

ecdf. tsv

Same axis domain and statistical definition in all five
implementations.

Fixed ranges
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VIZ-07-003

Asymptote: ecdf

Asymptote reads the shared numeric table into typed arrays and draws this chart with paths, pens and physical-size symbols.

Drawing commands Actual Asymptote output

real[J[] d = input("data/ecdf.tsv").line(); VIZ-07-003

path curve = P(d[@][0], d[@1[11);

for (int i = 1; i < d.length; ++i)
curve = curve--P(d[i1[0], d[i1[11);

draw(curve, Blue + linewidth(1));

Known ages: n=2,205; 2 ages missing

0.75

Cumulative fraction

15 30 45 60 75
Age (years)

VIZ-07-003 - native vector output

Asymptote - exit 0

Command or choice Meaning
arrays + native paths Native drawing method used here.
ecdf.tsv Shared numeric input; column definitions are in data/

recipes.json.

Fixed ranges Same axis domain and statistical definition in all five
implementations.
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VIZ-07-004

MetaPost: ecdf

MetaPost reads numeric fields with gdata and scantokens, then constructs the chart with paths, TeX labels and colour interpolation.

Drawing commands Actual MetaPost output
numeric n, v[1[]; VIZ-07-004
n := 0; . - s missing
gdata("data/ecdf. sy e Known ages: n=2,205; 2 ages missing

n:=n+1;
for j = 1 upto 2:
v[n1[j] := scantokens c[j1;
endfor 015
Dk
path curve;
curve := P(v[11[11, v[11[2]);
for k = 2 upto n:
curve := curve--P(v[kI[1], v[kI[2D);
endfor
draw curve withpen pencircle scaled 1 withcolor Blue;

Cumulative fraction

0.25

Age (years)

VIZ-07-004 - native vector output

MetaPost - exit 0

Command or choice Meaning
gdata + paths Native drawing method used here.
ecdf.tsv Shared numeric input; column definitions are in data/

recipes.json.

Fixed ranges Same axis domain and statistical definition in all five
implementations.
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VIZ-07-005

GMT: ecdf

GMT reads selected columns through its native plotting modules; column expressions are performed by the shown local awk pipeline. The shared tables determine

the statistics.

Drawing commands

gmt plot data/ecdf.tsv -i@,1 -W1p,#00549f

Actual GMT output

Known ages: n=2,205; 2 ages missing

1.00 1

0.75

0.50

Cumulative fraction

0.25

0.00 T

VIZ-07-005

VIZ-07-005 - native vector output

GMT - exit O

Command or choice
plot -W

ecdf.tsv

Fixed ranges

T T T 1

30 45 60 75
Age (years)

Meaning
Native drawing method used here.

Shared numeric input; column definitions are in data/
recipes.json.

Same axis domain and statistical definition in all five
implementations.

48



Five-number age summaries

Whiskers are minimum and maximum. Quartiles use linear interpolation at p*(n-1); no automatic outlier rule is applied.
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VIZ-08-001

PGFplots / TikZ: box

PGFplots consumes shared minimum, quartiles, median and maximum without recalculating them.

Drawing commands

\pgfplotstableread{data/boxes.tsv}\Data
\begin{axis}[
width=345bp, height=175bp,
scale only axis, at={(55bp,45bp)},
anchor=south west, xmin=0.5,
xmax=4.5, ymin=0,
ymax=75, xtick={1,2,3,4},
ytick={0,15,30,45,60,75}, xlabel={Passenger class / crew},
ylabel={Age (years)}, axis lines=left,
tick align=outside, enlargelimits=false,
clip=false, xticklabels={1st,2nd,3rd,Crew}
]

\pgfplotsinvokeforeach{0,...,3}{\def\i{#1}
\pgfplotstablegetelem{\i}{[index]0}\of\Data\let\va\pgfplotsretval
\pgfplotstablegetelem{\i}{[index]1}\of\Data\let\vb\pgfplotsretval
\pgfplotstablegetelem{\i}{[index]2}\of\Data\let\vc\pgfplotsretval
\pgfplotstablegetelem{\i}{[index]3}\of\Data\let\vd\pgfplotsretval
\pgfplotstablegetelem{\i}{[index]4}\of\Data\let\ve\pgfplotsretval
\pgfplotstablegetelem{\i}{[index]5}\of\Data\let\vf\pgfplotsretval
\pgfplotstablegetelem{\i}{[index16}\of\Data\let\vg\pgfplotsretval
\edef\boxcommand{\noexpand\addplot+[

boxplot prepared={
draw position=\va,
lower whisker=\vb,
lower quartile=\vc,
median=\vd,
upper quartile=\ve,
upper whisker=\vf
By
boxplot/draw direction=y,
boxplot/box extend=.5,
fill=Wash,
draw=Blue
]
coordinates {};}
\boxcommand
3
\end{axis}
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Actual PGFplots / TikZ output

VIZ-08-001

Whiskers: min/max; box: Q1/median/Q3

60 -

45 |

Age (years)

30 |

15 |

T
1st 2nd 3rd Crew

Passenger class / crew

VIZ-08-001 - native vector output

PGFplots / TikZ - exit 0

Command or choice Meaning

boxplot prepared Native drawing method used here.

boxes.tsv Shared numeric input; column definitions are in data/recipes.json.

Fixed ranges Same axis domain and statistical definition in all five implementations.



VIZ-08-002

gnuplot: box

Map shared quartiles and extrema to candlestick geometry; a second layer draws the median.

Drawing commands Actual gnuplot output

VIZ-08-002

set boxwidth .5 absolute
set style fill solid 1 border lc rgb "#00549f"
plot "data/boxes.tsv" using 1:3:2:6:5 \
with candlesticks whiskerbars .5 1w 1 lc rgb "#00549f" fc rgb "#e8f1fa", \
"" using 1:4:4:4:4 \ — T
with candlesticks 1w 1.4 1lc rgb "#00549f" -

Whiskers: minimax; box: Q1/median/Q3

s
&

Age (years)

@
&

1st 2nd 3rd Crew
Passenger class / crew

VIZ-08-002 - native vector output

gnuplot - exit 0

Command or choice Meaning
candlesticks + whiskerbars Native drawing method used here.
boxes.tsv Shared numeric input; column definitions are in data/

recipes.json.

Fixed ranges Same axis domain and statistical definition in all five
implementations.
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VIZ-08-003

Asymptote: box

Asymptote reads the shared numeric table into typed arrays and draws this

Drawing commands

real[J[] d = input("data/boxes.tsv").line();
for (int i = 0; i < d.length; ++i) {
real[] v = d[il];
draw(P(v[0], v[11)--P(v[0], v[51), Blue);
for (int j =1; j<=5; j += 4)
draw(P(v[0] - .15, v[j1)--P(v[@] + .15, v[j1), Blue);
rect(v[0] - .25, v[2], v[0] + .25, v[4], Wash);
draw(P(v[0] - .25, v[21)--P(v[@] + .25, v[21)--P(v[0] + .25, v[4]1)--P(v[0] -
v[41)--cycle, Blue);
draw(P(v[0] - .25, v[3]1)--P(v[0] + .25, v[3]1), Blue);

.25,

chart with paths, pens and physical-size symbols.

Actual Asymptote output

VIZ-08-003
Whiskers: min/max; box: Q1/median/Q3

75 -

60

45

Age (years)

15

1st 2nd 3rd Crew

Passenger class / crew

VIZ-08-003 - native vector output

Asymptote - exit 0

Command or choice Meaning

arrays + native paths Native drawing method used here.

Shared numeric input; column definitions are in data/
recipes.json.

boxes. tsv

Same axis domain and statistical definition in all five

Fixed ranges
implementations.
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VIZ-08-004

MetaPost: box

MetaPost reads numeric fields with gdata and scantokens, then constructs the chart with paths, TeX labels and colour interpolation.

Drawing commands

numeric n, v[1[];
n :=0;
gdata("data/boxes.tsv", c,
n:=n+1;
for j =1 upto 7:
v[n1[j] := scantokens c[j1;
endfor
Dk
for k = 1 upto n:
draw P(v[kI[1]1, v[kI[21)--P(v[k1[1], v[k1[61) withcolor Blue;
for j = 2 step 4 until 6:
draw P(v[k1[1] - .15, v[k]I[j1)--P(v[kI[1] + .15, v[k1[j]) withcolor Blue;
endfor
rect(v[kI[1] - .25, v[kI[31, v[k1[11 + .25, v[k1[5], Wash);
draw P(vLkI[1] - .25, v[kI[31)--P(v[k1[1] + .25, v[kI[31)--P(v[kI[1] + .25,
v[kI[51)--P(v[k]I[1] - .25, v[kI[5]1)--cycle withcolor Blue;
draw P(v[k1[1] - .25, v[k1[41)--P(v[k1[1] + .25, v[k1[41) withcolor Blue;
endfor

Actual MetaPost output

Age (years)

VIZ-08-004 - native vector output

60

45

30

15

VIZ-08-004

Whiskers: min/max; box: Q1/median/Q3

st

MetaPost - exit 0

Command or choice

gdata + paths

boxes. tsv

Fixed ranges

2nd 3rd Crew

Passenger class / crew

Meaning
Native drawing method used here.

Shared numeric input; column definitions are in data/
recipes.json.

Same axis domain and statistical definition in all five
implementations.
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VIZ-08-005

GMT: box

GMT reads selected columns through its native plotting modules; column expressions are performed by the shown local awk pipeline. The shared tables determine

the statistics.

Drawing commands

gmt plot data/boxes.tsv -i0,3,1,2,4,5 -EY+w43p/26p+p0.8p,#00549f -G#edf1fa
-W1p, #00549f

Actual GMT output

Whiskers: min/max; box: Q1/median/Q3

759

60

VIZ-08-005

st

VIZ-08-005 - native vector output

GMT - exit O

Command or choice
plot -EY

boxes. tsv

Fixed ranges

2nd 3rd Crew
Passenger class / crew

Meaning
Native drawing method used here.

Shared numeric input; column definitions are in data/
recipes.json.

Same axis domain and statistical definition in all five
implementations.
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Violin densities with a shared bandwidth

Gaussian KDE, bandwidth 3 years, equal area per group and one common width factor. Curves are displayed over ages 0-75.

The Gaussian kernels integrate to one per group before display clipping. The display is limited to 0-75 years without boundary correction or renormalization; the
small tail beyond this range is omitted. Width is not scaled by group size.

VIZ-09-001 Vzos oz VIZ-09-003
Gaussian KDE: bandwidth 3 years; common width scale Gaussian| KDE: bandwidth 3 years; common width scale Gaussian KDE: bandwidth 3 years; common width scale

7 75
60 e 60
4 a5 7 5
3 30
15 | 15
0 . ' ! j ’ st 20 ad s 2nd 3rd

1st 2nd 3rd Crew

745 _ 7 Et
K 7 H
g £ g
& < &
< 30 30 =

Crew
Passenger class / crew Passenger class / crew
PGFplots / Tikz gnuplot Asymptote
VIZ-09-001 VIZ-09-002 VIZ-09-003
VIZ-09-004 VIZ-09-005
Gaussian KDE: bandwidth 3 years; common width scale Gaussian KDE: bandwidth 3 years; common width scale
75 75
60 60
5 15 B4
% 30 §’ 30
15 15
0 1st 2nd 3rd Crew 0 1st 2nd 3rd Crew
Passenger class / crew
Passenger class / crew
MetaPost GMT
VIZ-09-004 VIZ-09-005
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VIZ-09-001
PGFplots / TikZ: violin
Four shared KDE polygons become closed filled paths; PGFplots handles only axes and geometry.

Drawing commands Actual PGFplots / TikZ output

\begin{axis}[ VIZ-09-001
width=345bp, height=175bp,
scale only axis, at={(55bp,45bp)},

anchor=south west, xmin=0.5, 5
xmax=4.5, ymin=0,
ymax=75, xtick={1,2,3,4},
ytick={0,15,30,45,60,75}, xlabel={Passenger class / crew}, 60
ylabel={Age (years)}, axis lines=left,
tick align=outside, enlargelimits=false, 45
clip=false, xticklabels={1st,2nd,3rd,Crew}
1
\addplot[fill=Wash,draw=Blue, thin] 7
table[x index=0,y index=1]{data/violin-1.tsv} \closedcycle;
\addplot[fill=Wash,draw=Blue, thin] 15
table[x index=0,y index=1]{data/violin-2.tsv} \closedcycle;
\addplot[fill=Wash,draw=Blue, thin] 0 :
2nd 3rd

Gaussian KDE: bandwidth 3 years; common width scale

Age (years)

table[x index=0,y index=11]{data/violin-3.tsv} \closedcycle; 1st Crew
\addplot[fill=Wash,draw=Blue,thin] Passenger class / crew
table[x index=0,y index=11]{data/violin-4.tsv} \closedcycle;
\end{axis} VIZ-09-001 - native vector output
PGFplots / TikZ - exit O
Command or choice Meaning
closedcycle Native drawing method used here.
violin-1.tsv Shared numeric input; column definitions are in data/
recipes.json.
Fixed ranges Same axis domain and statistical definition in all five

implementations.



VIZ-09-002

gnuplot: violin

Read four prepared polygon boundaries and fill their closed interiors.

Drawing commands Actual gnuplot output

plot "data/violin-1.tsv" using 1:2 \ V1Z:09-002

with filledcurves closed fc rgb "#e8f1fa" lc rgb "#00549f", \
"data/violin-2.tsv" using 1:2 \

with filledcurves closed fc rgb "#e8f1fa" lc rgb "#00549f", \

"data/violin-3.tsv" using 1:2 \ "
with filledcurves closed fc rgb "#e8f1fa" lc rgb "#00549f", \
"data/violin-4.tsv" using 1:2 \ &0
with filledcurves closed fc rgb "#e8f1fa" lc rgb "#00549f", \
"data/violin-1.tsv" using 1:2 \ 5
with lines lc rgb "#00549f", \
"data/violin-2.tsv" using 1:2 \
with lines lc rgb "#00549f", \ *
"data/violin-3.tsv" using 1:2 \
with lines lc rgb "#00549f", \ 1
"data/violin-4.tsv" using 1:2 \
with lines lc rgb "#00549f" o
1st 2nd 3rd

Passenger class / crew

Gaussian KDE: bandwidth 3 years; common width scale

Age (years)

Crew

VIZ-09-002 - native vector output

gnuplot - exit 0

Command or choice Meaning
filledcurves closed Native drawing method used here.
violin-1.tsv Shared numeric input; column definitions are in data/

recipes.json.

Fixed ranges Same axis domain and statistical definition in all five
implementations.
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VIZ-09-003
Asymptote: violin
Asymptote reads the shared numeric table into typed arrays and draws this chart with paths, pens and physical-size symbols.

Drawing commands Actual Asymptote output

for (int j = 1; j <= 4; ++j) { VI1Z-09-003
real[1[] v = input("data/violin-"+string(j)+".tsv").line();
Gaussian KDE: bandwidth 3 years; common width scale
path curve = P(v[0][0], v[0I[11);
for (int i = 1; i < v.length; ++i) 5
curve = curve--P(v[il[0l, v[il[1D);
filldraw(curve--cycle, Wash, Blue);
} 60
. 15
g
=
Q.
2 30
15
0 1st 2nd 3rd Crew

Passenger class / crew

VIZ-09-003 - native vector output

Asymptote - exit 0

Command or choice Meaning

arrays + native paths Native drawing method used here.

Shared numeric input; column definitions are in data/
recipes.json.

violin-1.tsv

Same axis domain and statistical definition in all five

Fixed ranges
implementations.

59



VIZ-09-004

MetaPost: violin

MetaPost reads numeric fields with gdata and scantokens, then constructs the chart with paths, TeX labels and colour interpolation.

Drawing commands

path curve;
gdata("data/violin-1.tsv", c,
if 1 =1:
curve := P(scantokens c1, scantokens c2);
else:
curve := curve--P(scantokens c1, scantokens c2);
fi
)8

fill curve--cycle withcolor Wash;
draw curve--cycle withcolor Blue;
gdata("data/violin-2.tsv", c,

if i =1:

curve := P(scantokens c1, scantokens c2);
else:

curve := curve--P(scantokens c1, scantokens c2);
fi

)8

fill curve--cycle withcolor Wash;
draw curve--cycle withcolor Blue;
gdata("data/violin-3.tsv", c,

if i =1:

curve := P(scantokens c1, scantokens c2);
else:

curve := curve--P(scantokens c1, scantokens c2);
fi

)8

fill curve--cycle withcolor Wash;
draw curve--cycle withcolor Blue;
gdata("data/violin-4.tsv", c,

if i =1:

curve := P(scantokens c1, scantokens c2);
else:

curve := curve--P(scantokens c1, scantokens c2);
fi

)8
fill curve--cycle withcolor Wash;
draw curve--cycle withcolor Blue;
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Actual MetaPost output

VIZ-09-004
Gaussian KDE: bandwidth 3 years; common width scale
75
60
,;,? 45
g
)
&
< 30
15
0
Ist 2nd 3rd Crew

Passenger class / crew
VIZ-09-004 - native vector output

MetaPost - exit 0

Command or choice Meaning

gdata + paths Native drawing method used here.
violin-1.tsv Shared numeric input; column definitions are in data/recipes.json.
Fixed ranges Same axis domain and statistical definition in all five implementations.



VIZ-09-005

GMT: violin

GMT reads selected columns through its native plotting modules; column expressions are performed by the shown local awk pipeline. The shared tables determine

the statistics.

Drawing commands

for group in 1 2 3 4; do

gmt plot "data/violin-$group.tsv" -L -G#e8f1fa -W.7p,#00549f
done

Actual GMT output

759

60

VIZ-09-005

Gaussian KDE: bandwidth 3 years; common width scale

0

st 2nd 3rd Crew
Passenger class / crew

VIZ-09-005 - native vector output

GMT - exit 0
Command or choice Meaning
plot -L Native drawing method used here.

violin-1.tsv

Fixed ranges

Shared numeric input; column definitions are in data/
recipes.json.

Same axis domain and statistical definition in all five
implementations.
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Survival across age bands and groups

Cells use identical three-year bands and group denominators. Twelve n=0 cells are grey, not zero-percent survival.
Use this together with sample sizes: an extreme percentage in a sparse age band is less stable than the same percentage among many people. The blue endpoint is

VIZ-10-003

always 100 percent and the light endpoint is always zero.

viz10002

Survived: 0% (light) to 100% (blue); grey: n=0

Survived: 0% (light) to 100% (blue); grey: n=0 Survived: 0% (igh) 1 100% e rey: =0
| rEE e ]
o w0 , 0 50 100%

o 50 100%

VIZ-10-001

1st

I I )
0 15 30 45 60 75 30 rgo band ears) 45 75 75
Age band (years)
Age band (years)
PGFplots / Tikz gnuplot Asymptote
VIZ-10-001 VIZ-10-002 VIZ-10-003
VIZ-10-004 VIZ-10-005

Survived: 0% (light) to 100% (blue); grey: n=0 Survived: 0% (light) to 100% (blue); grey: n=0
50 100%

100%

Group

30 45 75
Age band (years)

30 45

Age band (vears)
MetaPost GMT
VIZ-10-004 VIZ-10-005
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VIZ-10-001

PGFplots / TikZ: heatmap

TikZ fills each cell using a continuous light-to-blue scale; empty cells get a separate grey fill.

Drawing commands

\pgfplotstableread{data/cells.tsv}\Data
\begin{axis}[

width=345bp, height=175bp,

scale only axis, at={(55bp,45bp)},

anchor=south west, xmin=0,

xmax=75, ymin=0.5,

ymax=4.5, xtick={0,15,30,45,60,75},

ytick={1,2,3,4}, xlabel={Age band (years)},

ylabel={Group}, axis lines=left,

tick align=outside, enlargelimits=false,

clip=false, yticklabels={Crew,3rd,2nd,1st}

]
\pgfplotsextra{

\foreach \i in {0,...,993}{
\pgfplotstablegetelem{\i}{[index]0}\of\Data\let\va\pgfplotsretval
\pgfplotstablegetelem{\i}{[index]1}\of\Data\let\vb\pgfplotsretval
\pgfplotstablegetelem{\i}{[index]2}\of\Data\let\vc\pgfplotsretval
\pgfplotstablegetelem{\i}{[index]13}\of\Data\let\vd\pgfplotsretval
\pgfplotstablegetelem{\i}{[index]4}\of\Data\let\ve\pgfplotsretval
\pgfplotstablegetelem{\i}{[index]5}\of\Data\let\vf\pgfplotsretval
\pgfmathsetmacro{\x1}{\va-1.5}

\pgfmathsetmacro{\xr}{\va+1.5}

\pgfmathsetmacro{\yl}{\vb-.53}

\pgfmathsetmacro{\yr}{\vb+.53}

\ifdim\vc pt<ept
\def\shade{Missing}

\else
\edef\shade{Blue!\vc!Wash}

\fi

\path[fill=\shade] (axis cs:\x1,\yl) rectangle (axis cs:\xr,\yr);

3
3
\end{axis}
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Actual PGFplots / TikZ output

VI1Z-10-001
Survived: 0% (light) to 100% (blue); grey: n=0
B
0 50 100%
1st
2nd
[N
g
S
3rd
Crew
!
0 15 30 45 60 75
Age band (years)
VIZ-10-001 - native vector output
PGFplots / TikZ - exit 0
Command or choice Meaning

axis cs + colour mixing Native drawing method used here.

cells.tsv Shared numeric input; column definitions are in data/recipes.json.

Fixed ranges Same axis domain and statistical definition in all five implementations.



VIZ-10-002

gnuplot: heatmap

Explicit cell limits prevent interpolation between bins; a grey background preserves empty cells.

Drawing commands Actual gnuplot output
set object 1 rect from @, .5 to 75, 4.5 behind fc rgb "#ececed" fs solid 1.0 noborder Viz-10-002
plot "data/cells.tsv" using 1:2:($1 - 1.5):($1 + 1.5):($2 - .5):($2 + .5):($3 <0 ? 1 . -
' B :u
/0 : $3)\ o s o0

with boxxyerrorbars lc palette

Group

0 15 30 45 60 75
Age band (years)

VIZ-10-002 - native vector output

gnuplot - exit 0

Command or choice Meaning
boxxyerrorbars + palette Native drawing method used here.
cells.tsv Shared numeric input; column definitions are in data/

recipes.json.

Fixed ranges Same axis domain and statistical definition in all five
implementations.
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VIZ-10-003

Asymptote: heatmap

Asymptote reads the shared numeric table into typed arrays and draws this chart with paths, pens and physical-size symbols.

Drawing commands Actual Asymptote output
real[][] d = input("data/cells.tsv").line(); VIZ-10-003
for (int i = 0; i < d.length; ++i) {
. Survived: 0% (light) to 100% (blue); grey: n=0
real[] v = d[i]; B ]
pen shade = v[3] == 0 ? Missing : (1 - v[2] / 100) * Wash + (v[2] / 100) * Blue; 0 50 100%

rect(v[0] - 1.5, v[1] - .5, v[@] + 1.5, v[1] + .5, shade);

Group

Crew

0 15 30 45 60 75

Age band (years)

VIZ-10-003 - native vector output

Asymptote - exit 0

Command or choice Meaning
arrays + native paths Native drawing method used here.
cells.tsv Shared numeric input; column definitions are in data/

recipes.json.

Fixed ranges Same axis domain and statistical definition in all five
implementations.



VIZ-10-004

MetaPost: heatmap

MetaPost reads numeric fields with gdata and scantokens, then constructs the chart with paths, TeX labels and colour interpolation.

Drawing commands

numeric n, v[1[];
n := 0;
gdata("data/cells.tsv", c,
n:=n+1;
for j = 1 upto 6:
v[n1[j] := scantokens c[j1;
endfor
Dk
for k = 1 upto n:
rect(v[kI[1] - 1.5, v[k1[2] - .5, v[k1[1] + 1.5, v[k1[2] + .5,
if v[k1[4] = o:
Missing
else:
(v[kI[3]1 / 100)[Wash, Blue]
fi
g

endfor

Actual MetaPost output

0

Group

Crew

VI1Z-10-004
Survived: 0% (light) to 100% (blue); grey: n=0
]
100%
15 30 45 60 K6l

Age band (years)

VIZ-10-004 - native vector output

MetaPost - exit 0

Command or choice
gdata + paths

cells.tsv

Fixed ranges

Meaning
Native drawing method used here.

Shared numeric input; column definitions are in data/
recipes.json.

Same axis domain and statistical definition in all five
implementations.
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VIZ-10-005

GMT: heatmap

GMT reads selected columns through its native plotting modules; column expressions are performed by the shown local awk pipeline. The shared tables determine

the statistics.

Drawing commands

gmt plot data/cells.tsv -i0,1 -Sr13.8p/43.75p -G#ececed
awk '$4>0 {print $1,$2,$3}"' data/cells.tsv |
gmt plot -Sr13.8p/43.75p -Cdata/survival.cpt

Actual GMT output

Survived: 0% (light) to 100% (blue); grey: n=0

L |
0 50

Group

Crew

VIZ-10-005

100%

VIZ-10-005 - native vector output

GMT - exit O

Command or choice
plot -Sr + CPT

cells.tsv

Fixed ranges

30 45 60 75
Age band (years)

Meaning
Native drawing method used here.

Shared numeric input; column definitions are in data/
recipes.json.

Same axis domain and statistical definition in all five
implementations.



Add sample size to the survival grid

Colour shows survival percentage; circle area is proportional to n. Empty cells are omitted; diameter is 14*sqrt(n/max_n) points.

Use this together with sample sizes: an extreme percentage in a sparse age band is less stable than the same percentage among many people.

always 100 percent and the light endpoint is always zero.

VIZ-11-001
Colour: survival 0-100%; circle area: n
] . [ ] [ ]
0 w0 100% - 50 asi00
st + - o+ . e © 0000000000 o d
2nd e o e Ld ° ©
B
3rd |{® @
Crew |
T T T T Y
0 15 30 45 60 75
Age band (years)
PGFplots / Tikz
VIZ-11-001
VIZ-11-004

Colour: survival 0-100%; circle area: n
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B
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H
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o 15 30 45 60
Age band (vears)
MetaPost
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viz11-002

Colour: survival 0-100%; circle area: n
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50 100%

The blue endpoint is

VIZ-11-003
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gnuplot Asymptote
VIZ-11-002 VIZ-11-003
VIZ-11-005
Colour: survival 0-100%; circle area: n
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VIZ-11-005

70



VIZ-11-001

PGFplots / TikZ: bubble

Read shared diameters, halve them for TikZ radii, and mix colour from

Drawing commands

\pgfplotstableread{data/cells. tsv}\Data
\begin{axis}[

width=345bp, height=175bp,

scale only axis, at={(55bp,45bp)},

anchor=south west, xmin=0,

xmax=75, ymin=0.5,

ymax=4.5, xtick={0,15,30,45,60,75},

ytick={1,2,3,4}, xlabel={Age band (years)},

ylabel={Group}, axis lines=left,

tick align=outside, enlargelimits=false,

clip=false, yticklabels={Crew,3rd,2nd,1st}

]
\pgfplotsextra{

\foreach \i in {0,...,99}{
\pgfplotstablegetelem{\i}{[index]0}\of\Data\let\va\pgfplotsretval
\pgfplotstablegetelem{\i}{[index]1}\of\Data\let\vb\pgfplotsretval
\pgfplotstablegetelem{\i}{[index]2}\of\Data\let\vc\pgfplotsretval
\pgfplotstablegetelem{\i}{[index]3}\of\Data\let\vd\pgfplotsretval
\pgfplotstablegetelem{\i}{[indexJ4}\of\Data\let\ve\pgfplotsretval
\pgfplotstablegetelem{\i}{[index15}\of\Data\let\vf\pgfplotsretval
\ifdim\vd pt>0pt

\pgfmathsetmacro{\rr}{\vf/2}
\fill[Blue!\vc!Wash] (axis cs:\va,\vb) circle[radius=\rr bp];
\fi
3
}
\end{axis}

survival percentage.

Actual PGFplots / TikZ output

VIZ-11-001
Colour: survival 0-100%; circle area: n
L CE e ° ® ‘.
o 50 100% n=10 n=50 n=100
st + + + « o © @ © © 00600000 ¢ o °
2nd | ® e e °« o o ° °
(=
5
2
o
3rd [
Crew —
T T T T d
0 15 30 45 60 75

VIZ-11-001 - native vector output

PGFplots / TikZ - exit O

Command or choice
circle radius in bp

cells.tsv

Fixed ranges

Age band (years)

Meaning
Native drawing method used here.

Shared numeric input; column definitions are in data/
recipes.json.

Same axis domain and statistical definition in all five
implementations.
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VIZ-11-002

gnuplot: bubble

Convert shared physical diameters to x-axis radii; circle area remains proportional to cell count.

Drawing commands

plot "data/cells.tsv" using 1:2:($6 / 2 x 75 / 345):($4 ==07? 1/ 0 :

with circles lc palette

$3) \

Actual gnuplot output

VIZ-11-002

Colour: survival 0-100%; circle area: n

0

st

2nd] @ o

Group

310 @

Crew

.
50

100% n=10 n=50 n=100

15 30 45 60 75
Age band (years)

VIZ-11-002 - native vector output

gnuplot - exit 0

Command or choice
with circles + palette

cells.tsv

Fixed ranges

Meaning
Native drawing method used here.

Shared numeric input; column definitions are in data/
recipes.json.

Same axis domain and statistical definition in all five
implementations.
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VIZ-11-003

Asymptote: bubble

Asymptote reads the shared numeric table into typed arrays and draws this chart with paths, pens and physical-size symbols.

Drawing commands

real[J[] d = input("data/cells.tsv").line();
for (int i = 0; i < d.length; ++i) {
real[] v = d[il];
if (v[3] > 0) fill(circle(P(v[0], v[11), v[5] / 2),
(1 - v[2] /7 100) * Wash + (v[2] / 100) * Blue);

Actual Asymptote output

VIZ-11-003
Colour: survival 0-100%; circle area: n
L ° ([ ] .
0 50 100% n=10 n=50 n=100
Ist[« - - -+ + o © @ © ®© ® © OO 00 0O ¢ o °
2nd| ® e e o o o ° °
[=1
g
O
3rd [ ]
Crew
0 15 30 45 60 75
Age band (years)
VIZ-11-003 - native vector output
Asymptote - exit 0
Command or choice Meaning
arrays + native paths Native drawing method used here.
cells.tsv Shared numeric input; column definitions are in data/
recipes.json.
Fixed ranges Same axis domain and statistical definition in all five

implementations.
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VIZ-11-004

MetaPost: bubble

MetaPost reads numeric fields with gdata and scantokens, then constructs the chart with paths, TeX labels and colour interpolation.

Drawing commands

numeric n, v[1[];
n :=0;
gdata("data/cells.tsv", c,
n:=n+1;
for j = 1 upto 6:
v[n1[j] := scantokens c[j1;
endfor
Dk
for k = 1 upto n:
if v[k1[4]1 > o:
fill fullcircle scaled v[k][6] shifted P(v[kI[1]1, v[kI[21)
withcolor (v[k1[3] / 100)[Wash, Bluel;
fi
endfor

Actual MetaPost output

VIZ-11-004
Colour: survival 0-100%; circle area: n
D ° [ ] ‘.
0 50 100% n=10 n=50 n=100
Istf« « + - « o © @ © © © 06 00 00 ¢ o
2nd| @ e o o o o ° °
=
g
O]
3rd [ ]
Crew
0 15 30 45 60 75
Age band (years)
VIZ-11-004 - native vector output
MetaPost - exit 0
Command or choice Meaning
gdata + paths Native drawing method used here.
cells.tsv Shared numeric input; column definitions are in data/
recipes.json.
Fixed ranges Same axis domain and statistical definition in all five

implementations.
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VIZ-11-005

GMT: bubble

GMT reads selected columns through its native plotting modules; column expressions are performed by the shown local awk pipeline. The shared tables determine

the statistics.

Drawing commands

# GMT variable circle diameters are centimetres; 72 bp = 1 inch.

awk '$4>0 {print $1,$2,$3,$6/72%2.54}"' data/cells.tsv | gmt plot -Sc -Cdata/

survival.cpt

Actual GMT output

VIZ-11-005
Colour: survival 0-100%; circle area: n
] °
0 50 100% n=10 n=50 n=100
tst{: - - - - e 0o ® 0 00000000 o o
ond{e e e ¢ o o
Q
=]
<}
6]
3rd [ ]
Crew
T T T T 1
0 15 30 45 60 75
Age band (years)

VIZ-11-005 - native vector output

GMT - exit O

Command or choice
plot -Sc + CPT

cells.tsv

Fixed ranges

Meaning
Native drawing method used here.

Shared numeric input; column definitions are in data/
recipes.json.

Same axis domain and statistical definition in all five
implementations.



Age counts as four small multiples

Four panels share the same age bins and a 0-200 count scale. Each panel represents one passenger class or crew membership.

Unlike independently autoscaled panels, the common count scale preserves differences in group size. Known-age panel totals are 323, 284, 708 and 890.

Known ages; common bins and common count scale

1st (n=323)
200
E]
2 00
g
~
N T R .
o 25 50 5
Age (years)
3rd (n=708)

Age (years)

PGFplots / Tikz

VIZ-12-001
Known ages s and it scl
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gnuplot
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VIZ-12-005
Known ages; common bins and common count scale
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Known ages; common bins and common count scale

Asymptote
VIZ-12-003

Age (vears)
3rd

100 I
0, -

Age (vears)

Crew
200
100 .
0 25 50 75
Age (vears)

76



VIZ-12-001

PGFplots / TikZ: facets

A native 2-by-2 group plot fixes the same ranges and bins in every panel.

Drawing commands

\begin{scope}[shift={(55bp, 155bp)}]
\begin{groupplot}[

group style={group size=2 by 2,horizontal sep=40bp,vertical sep=42bp},
anchor=south west, width=150bp,
height=65bp, scale only axis,
xmin=0, xmax=75,
ymin=0, ymax=200,
xtick={0,25,50,75}, ytick={0,100,2003,
axis lines=left, tick label style={font=\tiny},
title style={font=\small}, xlabel={Age (years)},
ylabel={People}

\nextgroupplot[title={1st (n=323)}]
\addplot[ybar,bar shift=0pt,bar width=6bp,fill=Blue,draw=white,line width=.2bp]
table[x index=0,y index=61{data/ages.tsv};
\nextgroupplot[title={2nd (n=284)}]
\addplot[ybar,bar shift=0pt,bar width=6bp,fill=Blue,draw=white,line width=.2bp]
table[x index=0,y index=71{data/ages.tsv};
\nextgroupplot[title={3rd (n=708)}]
\addplot[ybar,bar shift=0pt,bar width=6bp,fill=Blue,draw=white,line width=.2bp]
table[x index=0,y index=81{data/ages.tsv};
\nextgroupplot[title={Crew (n=890)}]
\addplot[ybar,bar shift=0pt,bar width=6bp,fill=Blue,draw=white,line width=.2bp]
table[x index=0,y index=91{data/ages.tsv};
\end{groupplot}
\end{scope}

Actual PGFplots / TikZ output

People

People

People
- e

100

0

Known ages; ¢

VIZ-12-001

ommon bins and common count scale

1st (n=323) 2nd (n=284)

25

3rd (n=708) Crew

100

People

. ——-.-...l..l.-.--———ﬂ o w--——-.llll..--——————n“

50 75 0 25 50 75

Age (years) Age Eyeagsg)o)
n=

50 75 0 25 50 75

Age (years) Age (years)

VIZ-12-001 - native vector output

PGFplots / TikZ - exit O

Command or choice

groupplot

ages.tsv

Fixed ranges

Meaning
Native drawing method used here.

Shared numeric input; column definitions are in data/
recipes.json.

Same axis domain and statistical definition in all five
implementations.
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VIZ-12-002

gnuplot: facets

Four native plots reuse the same ranges and corresponding class columns.

Drawing commands Actual gnuplot output

set boxwidth 3 absolute Viz12:002

unset label 2

set multiplot

set yrange [0:200] 200 st 200 2nd

set ytics 100

set xtics 25

set lmargin at screen 0.13095238095238096

set rmargin at screen 0.4880952380952381

set bmargin at screen 0.5535714285714286 °'025_"*50'__“75 °'025'—-""_;¥75

set tmargin at screen 0.7857142857142857 Age (years) Age (years)

set title "Ist" offset 0, -.5 ad

plot "data/ages.tsv" using 1:7 with boxes lc rgb "#00549f" 0 e

set lmargin at screen 0.5952380952380952

set rmargin at screen 0.9523809523809523

set bmargin at screen 0.5535714285714286

set tmargin at screen 0.7857142857142857 0 o
. ] 25 50 75 0 25 50 75

set title "2nd" offset 0, -.5 Age (years) Age (years)

plot "data/ages.tsv" using 1:8 with boxes lc rgb "#00549f"

set lmargin at screen 0.13095238095238096

set rmargin at screen 0.4880952380952381

set bmargin at screen 0.17142857142857143

set tmargin at screen 0.4035714285714286

100

People
3
8
People

Crew

100

People
=)
8
People

VIZ-12-002 - native vector output

set title "3rd" offset @, -.5 gnuplot - exit 0

plot "data/ages.tsv" using 1:9 with boxes lc rgb "#00549f"

set lmargin at screen 0.5952380952380952 Command or choice Meaning

set rmargin at screen 0.9523809523809523

set bmargin at screen 0.17142857142857143 multiplot Native drawing method used here.

set tmargin at screen 0.4035714285714286
set title "Crew" offset 0, -.5
plot "data/ages.tsv" using 1:10 with boxes lc rgb "#00549f"

unset multiplot Fixed ranges Same axis domain and statistical definition in all five
implementations.

ages.tsv Shared numeric input; column definitions are in data/
recipes.json.



VIZ-12-003

Asymptote: facets

Asymptote draws four separate pictures and translates them into a common canvas, preserving each panel scale.

Drawing commands

real[J[] d = input("data/ages.tsv").line();
string[] names = {"1st", "2nd", "3rd", "Crew"};
for (int j = 0; j < 4; ++j) {
real x = 55 + 195 * (j%2), y = 155 - 107 * floor(j / 2);
picture panel;
draw(panel, (@, 65)--(0, 0)--(150, 0), gray(.4));
for (int t = 0; t <= 75; t += 25)
label(panel, string(t), (2 x t, @), S, fontsize(6));
for (int t = 0; t <= 200; t += 100)
label(panel, string(t), (@, 65 * t / 200), W, fontsize(6));
label(panel, names[j], (75, 76), fontsize(8));
label(panel, "Age (years)", (75, -20), fontsize(7));
for (int i = 0; i < d.length; ++i) {
real[] v = d[i];
fill(panel, box((2 * v[1], @), (2 * v[2], 65 *x v[6 + j] / 200)), Blue);
¥
add(shift(x, y) * panel);

Actual Asymptote output

100

100

0

VIZ-12-003

Known ages; common bins and common count scale

Ist 2nd
200

100

25 50 7! 0

5 25 50 75

Age (years) Age (years)
3rd Crew
200
I 100
0 -
0 25 50 75 0 25 50 75
Age (years) Age (years)

VIZ-12-003 - native vector output

Asymptote - exit 0

Command or choice Meaning
arrays + native paths Native drawing method used here.
ages.tsv Shared numeric input; column definitions are in data/

Fixed ranges

recipes.json.

Same axis domain and statistical definition in all five
implementations.
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VIiZ-12-004

MetaPost: facets

MetaPost composes four native pictures on the same canvas, using a common scale and a separate count column for each group.

Drawing commands

numeric n, v[1[1;
n :=0;
gdata("data/ages.tsv", c,

);

n:=n+1;
for j =1 upto 10:

v[n][j] := scantokens c[j];
endfor

picture panel;
for m = @ upto 3:

panel := nullpicture;
addto panel doublepath (0, 65)--(0, 0)--(150, 0) withcolor .4white;
for t = @0 step 25 until 75:
addto panel also thelabel.bot(decimal t infont "cmr7", (2t, 0));
endfor
for t = @0 step 100 until 200:
addto panel also thelabel.lft(decimal t infont "cmr7", (@, 65t / 200));
endfor
addto panel also thelabel(btex Age (years) etex scaled .7, (75, -20));
for k = 1 upto n:
addto panel contour (2v[k1[21, 0)--(2v[k1[31, 0)--(2v[k1[3],
65vLkI[7 + m] / 200)--(2v[k][2], 65v[kI[7 + m] / 200)--cycle
withcolor Blue;
endfor
if m=0:
addto panel also thelabel(btex 1st etex scaled .8, (75, 76));
fi
if m=1:
addto panel also thelabel(btex 2nd etex scaled .8, (75, 76));
fi
if m=2:
addto panel also thelabel(btex 3rd etex scaled .8, (75, 76));
fi
if m= 3:
addto panel also thelabel(btex Crew etex scaled .8, (75, 76));
fi
draw panel shifted (55 + 195 * (m mod 2), 155 - 107 * floor(m / 2));

endfor
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Actual MetaPost output

Known ages; common bins and common count scale

1st
200

100

VIZ-12-004

2nd
200

100

0 ___*__ 0 W L_ _
0 25 50 75 25 50 75
Age (years) Age (years)
3rd Crew
200 200
100
75 0 25 50 75
Age (years) Age (years)
VIZ-12-004 - native vector output
MetaPost - exit 0
Command or choice Meaning
gdata + paths Native drawing method used here.
ages.tsv Shared numeric input; column definitions are in data/recipes.json.

Fixed ranges Same axis domain and statistical definition in all five implementations.



VIZ-12-005

GMT: facets

GMT reads selected columns through its native plotting modules; column expressions are performed by the shown local awk pipeline. The shared tables determine

the statistics.

Drawing commands

gmt subplot begin 2x2 -Fs150p/65p -M20p/21p -X55p -Y45p

gmt subplot set 0

gmt basemap -R0/75/0/200 -JX? -Bpxa25+1"Age (years)"
gmt plot data/ages.tsv -i0,6 -Sb6p+b@ -G#00549f

gmt subplot set 1

gmt basemap -R0/75/0/200 -JX? -Bpxa25+1"Age (years)"
gmt plot data/ages.tsv -i@,7 -Sb6p+b@ -G#00549f

gmt subplot set 2

gmt basemap -R0/75/0/200 -JX? -Bpxa25+1"Age (years)"
gmt plot data/ages.tsv -i0,8 -Sb6p+b@ -G#00549f

gmt subplot set 3

gmt basemap -R0/75/0/200 -JX? -Bpxa25+1"Age (years)"
gmt plot data/ages.tsv -i0,9 -Sb6p+b@ -G#00549f

gmt subplot end

-Bpyal00+1People

-Bpyal00+1People

-Bpyal00+1People

-Bpyal00+1People

-BWS+t"1st"

-BWS+t"2nd"

-BWS+t"3rd"

-BWS+t"Crew"

Actual GMT output

VIZ-12-005
Known ages; common bins and common count scale
1st 2nd
200 200
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0
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VIZ-12-005 - native vector output

GMT - exit O

Command or choice
subplot

ages. tsv

Fixed ranges

Meaning
Native drawing method used here.

Shared numeric input; column definitions are in data/
recipes.json.

Same axis domain and statistical definition in all five
implementations.



e VIZ-01-001 -

Example and command index

PGFplots / TikZ: counts

e VIZ-01-002 -

gnuplot: counts

e VIZ-01-003

- Asymptote: counts

e VIZ-01-004 -

MetaPost: counts

e VIZ-01-005 -

GMT: counts

e VIZ-02-001 -

PGFplots / TikZ: stacked

e VIZ-02-002 -

gnuplot: stacked

e VIZ-02-003

- Asymptote: stacked

e VIZ-02-004 -

MetaPost: stacked

e VIZ-02-005 -

GMT: stacked

e VIZ-03-001 -

PGFplots / TikZ: proportions

e VIZ-03-002 -

gnuplot: proportions

e VIZ-03-003

- Asymptote: proportions

e VIZ-03-004 -

MetaPost: proportions

e VIZ-03-005 -

GMT: proportions

e VIZ-04-001 -

PGFplots / TikZ: grouped

e VIZ-04-002 -

gnuplot: grouped

e VIZ-04-003

- Asymptote: grouped

e VIZ-04-004 -

MetaPost: grouped

e VIZ-04-005 -

GMT: grouped

e VIZ-05-001 -

PGFplots / TikZ: dumbbell

e VIZ-05-002 -

gnuplot: dumbbell

e VIZ-05-003

- Asymptote: dumbbell

e VIZ-05-004 -

MetaPost: dumbbell

e VIZ-05-005 -

GMT: dumbbell

e VIZ-06-001 -

PGFplots / TikZ: histogram

e VIZ-06-002 -

gnuplot: histogram

e VIZ-06-003

- Asymptote: histogram

e VIZ-06-004 -

MetaPost: histogram

e VIZ-06-005 -

GMT: histogram

e VIZ-07-001 -

PGFplots / TikZ: ecdf

e VIZ-07-002 -

gnuplot: ecdf

e VIZ-07-003

- Asymptote: ecdf

e VIZ-07-004 -

MetaPost: ecdf

e VIZ-07-005 -

GMT: ecdf

e VIZ-08-001 -

PGFplots / TikZ: box

e VIZ-08-002 -

gnuplot: box

e VIZ-08-003

- Asymptote: box

e VIZ-08-004 -

MetaPost: box

e VIZ-08-005 -

GMT: box

e VIZ-09-001 -

PGFplots / TikZ: violin

e VIZ-09-002 -

gnuplot: violin

e VIZ-09-003

- Asymptote: violin

e VIZ-09-004 -

MetaPost: violin

e VIZ-09-005 -

GMT: violin

e VIZ-10-001 -

PGFplots / TikZ: heatmap

e VIZ-10-002 -

gnuplot: heatmap

e VIZ-10-003

- Asymptote: heatmap

e VIZ-10-004 -

MetaPost: heatmap

e VIZ-10-005 -

GMT: heatmap

e VIZ-11-001 -

PGFplots / TikZ: bubble

e VIZ-11-002 -

gnuplot: bubble

e VIZ-11-003

- Asymptote: bubble

e VIZ-11-004 -

MetaPost: bubble

e VIZ-11-005 -

GMT: bubble

e VIZ-12-001 -

PGFplots / TikZ: facets

e VIZ-12-002 -

gnuplot: facets

e VIZ-12-003

- Asymptote: facets

o VIZ-12-004 -

MetaPost: facets

e VIZ-12-005 -

GMT: facets

- License scope and third-party notices.

Original prose and programs: CCO 1.0. Structure and publishing framework: CC BY 4.0 by Lukas C. Bossert. Repository source - Publishing framework source
Titanic data and derived tables: NLPL; data attribution.
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#+TITLE: Data visualization comparison: one Titanic dataset, five tools
#+LANGUAGE: en

* One dataset, five ways to draw
:PROPERTIES:
:CUSTOM_ID: VIZ-00-001
:GUIDE_ROLE: cover
:END:
Twelve visual questions. Sixty complete programs. Actual vector output from PGFplots / TikZ, gnuplot, Asymptote, MetaPost and GMT.

Follow the same people through counts, rates, distributions and age-by-group views. Every row of the comparison uses shared numeric input, fixed scales and the same statistical definition. The native tools retain their own drawing APIs and typography.

#+begin_last-changes
*Last changes: 2026-10-31.* Readable, linted source across all five tools, using the verified Titanic archive, version 1.0.1.
#+end_last-changes

* Reading the comparison
:PROPERTIES:
:CUSTOM_ID: VIZ-00-002
:GUIDE_ROLE: reading
:GUIDE_TITLE: Compare a result, then reproduce it
:END:
#+begin_flow
#+begin_way
*Choose a question*

Each chapter starts with five outputs. Read across the tools before opening their drawing commands.
#+end_way
#+begin_way
*Keep the definition fixed*

Shared tables fix denominators, bins, quartiles, tied ages, smoothing and circle areas. Font metrics and native export paths can differ.
#+end_way
#+begin_way
*Run the native program*

Download a source-and-data ZIP, unpack it and run the command in its README. Every figure PDF also embeds its complete program and plotting inputs.
#+end_way
#+end_flow

The focused source shows data loading and drawing. Expand the complete program for canvas setup, imports, colours, axis helpers and output commands. PDF readers see the focused source and captured result; the HTML includes the full source and logs. The tour PDF also embeds the complete data and preparation kit, including the original CSV and all derived tables. The paired tool tours provide broader syntax references.

* Data, provenance and reproducibility
:PROPERTIES:
:CUSTOM_ID: VIZ-00-003
:END:
The collection DOI [[https://doi.org/10.5281/zenodo.22967792][10.5281/zenodo.22967792]] resolves to the pinned release [[https://doi.org/10.5281/zenodo.22983324][10.5281/zenodo.22983324]], version 1.0.1, published 26 September 2026 by Lukas C. Bossert. The archived teaching snapshot contains 2,207 people: 1,317 passengers and 890 crew, with 711 survivors and 1,496 non-survivors. Crew is a separate group alongside the three passenger classes. Recorded female and male categories include children. Two ages are missing; age plots use 2,205 people. Identical rows are retained because they can represent different people.

The person table's SHA-256 is =ab8e88d421a6d1cd54f12c5660f425c21c780e2186652894d8b9c9f740d78650=. All six original files are preserved under [[file:data/source/][data/source/]]. The preparation script checks the archive's MD5 and SHA-256 digests, recomputes summaries, checks them against all four archived summaries and writes deterministic tables. Run =python3 scripts/prepare-data.py --check= to verify them. [[file:data/recipes.json][recipes.json]] records every column, range and statistical convention. [[file:data/README.md][The data dictionary]] explains the numeric files. No plotting tool chooses its own estimator or bin edges here.

The raw data and its derivatives retain the archive's No Limit Public License; see [[file:LICENSES/TITANIC-DATA-NOTICE.md][data attribution]] and [[file:LICENSES/NLPL.txt][full NLPL text]]. Original tour prose and programs use CC0; the publishing framework retains its CC BY attribution. This historical teaching snapshot supports descriptive comparisons, not causal claims about survival.

* Choosing a tool
:PROPERTIES:
:CUSTOM_ID: VIZ-00-004
:END:
PGFplots supplies table-driven axes, prepared boxplots and group plots inside TeX; TikZ fills the grid cells and circles. gnuplot supplies compact column expressions, boxes, candlesticks, filled curves and variable colour. Asymptote combines typed arrays, paths, pens and composable pictures. MetaPost expresses geometry and colour interpolation with paths, tables and TeX labels. GMT pipes selected columns into native bar, box-and-whisker, polygon and symbol modules and manages panels with subplot.

These examples compare source patterns and results. They do not rank speed or claim pixel-identical typography. Computing the statistics once makes differences in the graphics APIs visible. A separate exercise could compare the tools' native statistical defaults, which would answer a different question.

The full build requires Python 3, TeX Live with PGFplots, gnuplot, Asymptote, MetaPost, GMT, Ghostscript, Poppler and librsvg. It runs the reviewed local programs in isolated working directories without network access. A standalone bundle needs only its own engine: =pdflatex=, =gnuplot=, =asy=, =mpost= or =bash= plus GMT/Ghostscript. MetaPost's standalone program emits native SVG; the publisher uses librsvg to make its PDF. Other engines emit PDF; Poppler creates their SVG previews. All sixty figures have PNG, SVG and PDF downloads.

* References
:PROPERTIES:
:CUSTOM_ID: VIZ-00-005
:END:
Consult the [[https://ctan.org/pkg/pgfplots][PGFplots manual]], [[https://gnuplot.sourceforge.net/documentation.html][gnuplot documentation]], [[https://asymptote.sourceforge.io/doc/][Asymptote manual]], [[https://tug.org/metapost.html][MetaPost documentation]] and [[https://docs.generic-mapping-tools.org/latest/][GMT documentation]] for native options. The shared input files and full programs make every comparison independent of web access after download.

* People aboard by class and crew
:PROPERTIES:
:CUSTOM_ID: VIZ-01-000
:CHAPTER: 01
:END:
All 2,207 people; counts include unknown ages.

** VIZ-01-001 | PGFplots / TikZ: counts
:PROPERTIES:
:CUSTOM_ID: VIZ-01-001
:ENGINE: pgfplots
:SCENARIO: counts
:DATA_FILES: data/classes.tsv
:END:
PGFplots reads the shared count column and draws bars on fixed axes.

#+name: VIZ-01-001
#+begin_src latex :tangle no
\documentclass[tikz,border=0pt]{standalone}
\usepackage{pgfplots,pgfplotstable}
\usepgfplotslibrary{statistics,groupplots}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Wash}{HTML}{E8F1FA}
\definecolor{Missing}{HTML}{ECECED}
\begin{document}
  \begin{tikzpicture}[font=\fontsize{8}{10}\selectfont]
    \path[use as bounding box,fill=white] (0,0) rectangle (420bp,280bp);
    \node[anchor=north east] at (414bp,272bp) {VIZ-01-001};
    \node[anchor=west,font=\fontsize{7}{9}\selectfont] at
      (55bp,246bp) {All people: n=2,207};
% BEGIN EXAMPLE
    \pgfplotstableread{data/classes.tsv}\Data
    \begin{axis}[
        width=345bp, height=175bp,
        scale only axis, at={(55bp,45bp)},
        anchor=south west, xmin=0.5,
        xmax=4.5, ymin=0,
        ymax=1000, xtick={1,2,3,4},
        ytick={0,200,400,600,800,1000}, xlabel={Passenger class / crew},
        ylabel={People}, axis lines=left,
        tick align=outside, enlargelimits=false,
        clip=false, xticklabels={1st,2nd,3rd,Crew}
    ]
      \addplot[ybar,bar shift=0pt,bar width=56bp,fill=Blue,draw=none]
      table[x index=0,y index=1]{data/classes.tsv};
    \end{axis}
% END EXAMPLE
  \end{tikzpicture}
\end{document}
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =table + ybar= | Native drawing method used here. |
| =classes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-01-002 | gnuplot: counts
:PROPERTIES:
:CUSTOM_ID: VIZ-01-002
:ENGINE: gnuplot
:SCENARIO: counts
:DATA_FILES: data/classes.tsv
:END:
Column selection and absolute box width produce the count chart.

#+name: VIZ-01-002
#+begin_src gnuplot :tangle no
set terminal pdfcairo size 5.833333in, 3.888889in font "Helvetica,8"
set output "VIZ-01-002.pdf"
set lmargin at screen 0.13095238095238096
set rmargin at screen 0.9523809523809523
set bmargin at screen 0.16071428571428573
set tmargin at screen 0.7857142857142857
set xrange [0.5:4.5]
set yrange [0:1000]
set xtics ("1st" 1, "2nd" 2, "3rd" 3, "Crew" 4)
set ytics ("0" 0, "200" 200, "400" 400, "600" 600, "800" 800, "1000" 1000)
set xlabel "Passenger class / crew"
set ylabel "People"
set border 3
set tics out nomirror
unset key
set style fill solid 1.0 noborder
set label 1 "VIZ-01-002" at screen .985, .97 right
set label 2 "All people: n=2,207" at screen .13, .88 left font ",7"
set palette defined (0 "#e8f1fa", 100 "#00549f")
set cbrange [0:100]
unset colorbox
# BEGIN EXAMPLE
set boxwidth .65 absolute
plot "data/classes.tsv" using 1:2 with boxes lc rgb "#00549f"
# END EXAMPLE
unset output
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =using 1:2 with boxes= | Native drawing method used here. |
| =classes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-01-003 | Asymptote: counts
:PROPERTIES:
:CUSTOM_ID: VIZ-01-003
:ENGINE: asymptote
:SCENARIO: counts
:DATA_FILES: data/classes.tsv
:END:
Asymptote reads the shared numeric table into typed arrays and draws this chart with paths, pens and physical-size symbols.

#+name: VIZ-01-003
#+begin_src asymptote :tangle no
import graph;
size(420bp, 280bp, IgnoreAspect);
defaultpen(fontsize(8));
pen Blue = rgb(0, 84 / 255, 159 / 255), Teal = rgb(0, 177 / 255, 183 / 255);
pen Orange = rgb(246 / 255, 168 / 255, 0), Wash = rgb(232 / 255, 241 / 255, 250 / 255);
pen Missing = rgb(236 / 255, 236 / 255, 237 / 255);
pair P(real x, real y) {
    return (55 + 345 * (x - (0.5)) / (4.0), 45 + 175 * (y - (0)) / (1000));
}
void rect(real x, real y, real xx, real yy, pen p) {
    fill(P(x, y)--P(xx, y)--P(xx, yy)--P(x, yy)--cycle, p);
}
fill(box((0, 0), (420, 280)), white);
label("VIZ-01-003", (414, 272), SW, fontsize(8));
label("All people: n=2,207", (55, 246), E, fontsize(7));
draw(P(0.5, 1000)--P(0.5, 0)--P(4.5, 0), gray(.4));
label("1st", P(1, 0), S, fontsize(7));
label("2nd", P(2, 0), S, fontsize(7));
label("3rd", P(3, 0), S, fontsize(7));
label("Crew", P(4, 0), S, fontsize(7));
label("0", P(0.5, 0), W, fontsize(7));
label("200", P(0.5, 200), W, fontsize(7));
label("400", P(0.5, 400), W, fontsize(7));
label("600", P(0.5, 600), W, fontsize(7));
label("800", P(0.5, 800), W, fontsize(7));
label("1000", P(0.5, 1000), W, fontsize(7));
label("Passenger class / crew", (227.5, 13), fontsize(8));
label(rotate(90) * Label("People"), (13, 132), fontsize(8));
// BEGIN EXAMPLE
real[][] d = input("data/classes.tsv").line();
for (int i = 0; i < d.length; ++i) {
    real[] v = d[i];
    rect(v[0] - .325, 0, v[0] + .325, v[1], Blue);
}
// END EXAMPLE
shipout("VIZ-01-003", bbox(0));
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =arrays + native paths= | Native drawing method used here. |
| =classes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-01-004 | MetaPost: counts
:PROPERTIES:
:CUSTOM_ID: VIZ-01-004
:ENGINE: metapost
:SCENARIO: counts
:DATA_FILES: data/classes.tsv
:END:
MetaPost reads numeric fields with gdata and scantokens, then constructs the chart with paths, TeX labels and colour interpolation.

#+name: VIZ-01-004
#+begin_src metapost :tangle no
input graph;
prologues := 3;
outputformat := "svg";
outputtemplate := "VIZ-01-004.svg";
color Blue, Teal, Orange, Wash, Missing;
Blue := (0, 84 / 255, 159 / 255);
Teal := (0, 177 / 255, 183 / 255);
Orange := (246 / 255, 168 / 255, 0);
Wash := (232 / 255, 241 / 255, 250 / 255);
Missing := (236 / 255, 236 / 255, 237 / 255);
vardef P(expr x, y) =
    (55 + 345 * (x - (0.5)) / (4.0), 45 + 175 * (y - (0)) / (1000))
enddef;
def rect(expr x, y, xx, yy, col) =
    fill P(x, y)--P(xx, y)--P(xx, yy)--P(x, yy)--cycle withcolor col;
enddef;
beginfig(1);
    fill unitsquare xscaled 420 yscaled 280 withcolor white;
    label.llft("VIZ-01-004" infont "cmr8", (414, 272));
    label.rt(btex All people: n=2,207 etex scaled .65, (55, 246));
    draw P(0.5, 1000)--P(0.5, 0)--P(4.5, 0) withcolor .4white;
    label.bot(btex 1st etex scaled .7, P(1, 0));
    label.bot(btex 2nd etex scaled .7, P(2, 0));
    label.bot(btex 3rd etex scaled .7, P(3, 0));
    label.bot(btex Crew etex scaled .7, P(4, 0));
    label.lft(btex 0 etex scaled .7, P(0.5, 0));
    label.lft(btex 200 etex scaled .7, P(0.5, 200));
    label.lft(btex 400 etex scaled .7, P(0.5, 400));
    label.lft(btex 600 etex scaled .7, P(0.5, 600));
    label.lft(btex 800 etex scaled .7, P(0.5, 800));
    label.lft(btex 1000 etex scaled .7, P(0.5, 1000));
    label(btex Passenger class / crew etex scaled .8, (227.5, 13));
    label(btex People etex scaled .8 rotated 90, (13, 132));
% BEGIN EXAMPLE
    numeric n, v[][];
    n := 0;
    gdata("data/classes.tsv", c,
        n := n + 1;
        for j = 1 upto 12:
            v[n][j] := scantokens c[j];
        endfor
    );
    for k = 1 upto n:
        rect(v[k][1] - .325, 0, v[k][1] + .325, v[k][2], Blue);
    endfor
% END EXAMPLE
    setbounds currentpicture to unitsquare xscaled 420 yscaled 280;
endfig;
end.
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =gdata + paths= | Native drawing method used here. |
| =classes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-01-005 | GMT: counts
:PROPERTIES:
:CUSTOM_ID: VIZ-01-005
:ENGINE: gmt
:SCENARIO: counts
:DATA_FILES: data/classes.tsv data/classes-x.txt
:END:
GMT reads selected columns through its native plotting modules; column expressions are performed by the shown local awk pipeline. The shared tables determine the statistics.

#+name: VIZ-01-005
#+begin_src bash :tangle no
#!/usr/bin/env bash
set -euo pipefail
export GMT_USERDIR="$PWD/.gmt"
mkdir -p "$GMT_USERDIR"
gmt begin VIZ-01-005 pdf
gmt set \
  FONT_ANNOT_PRIMARY 7p \
  FONT_LABEL 8p \
  FONT_TITLE 8p \
  MAP_TITLE_OFFSET 4p \
  MAP_FRAME_TYPE plain \
  MAP_TICK_LENGTH_PRIMARY 3p
gmt plot -R0/420/0/280 -JX420p/280p -Gwhite -W0p <<'CANVAS'
0 0
420 0
420 280
0 280
CANVAS
gmt text -F+f8p+jTR <<'ID'
414 272 VIZ-01-005
ID
gmt text -F+f7p+jML <<'LEGEND'
55 246 All people: n=2,207
LEGEND
gmt basemap -R0.5/4.5/0/1000 -JX345p/175p -X55p -Y45p \
  -Bpxcdata/classes-x.txt+l"Passenger class / crew" -Bpya200+l"People" -BWS
# BEGIN EXAMPLE
gmt plot data/classes.tsv -i0,1 -Sb56p+b0 -G#00549f -W0p
# END EXAMPLE
gmt end
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =plot -Sb= | Native drawing method used here. |
| =classes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

* Stacked survival counts
:PROPERTIES:
:CUSTOM_ID: VIZ-02-000
:CHAPTER: 02
:END:
Survived plus did not survive equals each group total.

** VIZ-02-001 | PGFplots / TikZ: stacked
:PROPERTIES:
:CUSTOM_ID: VIZ-02-001
:ENGINE: pgfplots
:SCENARIO: stacked
:DATA_FILES: data/classes.tsv
:END:
The orange total forms the top and the blue survivor count forms the lower segment.

#+name: VIZ-02-001
#+begin_src latex :tangle no
\documentclass[tikz,border=0pt]{standalone}
\usepackage{pgfplots,pgfplotstable}
\usepgfplotslibrary{statistics,groupplots}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Wash}{HTML}{E8F1FA}
\definecolor{Missing}{HTML}{ECECED}
\begin{document}
  \begin{tikzpicture}[font=\fontsize{8}{10}\selectfont]
    \path[use as bounding box,fill=white] (0,0) rectangle (420bp,280bp);
    \node[anchor=north east] at (414bp,272bp) {VIZ-02-001};
    \node[anchor=west,font=\fontsize{7}{9}\selectfont] at
      (55bp,246bp) {Survived (blue) / did not survive (orange)};
% BEGIN EXAMPLE
    \pgfplotstableread{data/classes.tsv}\Data
    \begin{axis}[
        width=345bp, height=175bp,
        scale only axis, at={(55bp,45bp)},
        anchor=south west, xmin=0.5,
        xmax=4.5, ymin=0,
        ymax=1000, xtick={1,2,3,4},
        ytick={0,200,400,600,800,1000}, xlabel={Passenger class / crew},
        ylabel={People}, axis lines=left,
        tick align=outside, enlargelimits=false,
        clip=false, xticklabels={1st,2nd,3rd,Crew}
    ]
      \addplot[ybar,bar shift=0pt,bar width=56bp,fill=Orange,draw=none]
      table[x index=0,y index=1]{data/classes.tsv};
      \addplot[ybar,bar shift=0pt,bar width=56bp,fill=Blue,draw=none]
      table[x index=0,y index=2]{data/classes.tsv};
    \end{axis}
% END EXAMPLE
  \end{tikzpicture}
\end{document}
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =two ybar layers= | Native drawing method used here. |
| =classes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-02-002 | gnuplot: stacked
:PROPERTIES:
:CUSTOM_ID: VIZ-02-002
:ENGINE: gnuplot
:SCENARIO: stacked
:DATA_FILES: data/classes.tsv
:END:
Draw the total in orange, then the survivor count in blue; the remaining upper segment equals non-survivors.

#+name: VIZ-02-002
#+begin_src gnuplot :tangle no
set terminal pdfcairo size 5.833333in, 3.888889in font "Helvetica,8"
set output "VIZ-02-002.pdf"
set lmargin at screen 0.13095238095238096
set rmargin at screen 0.9523809523809523
set bmargin at screen 0.16071428571428573
set tmargin at screen 0.7857142857142857
set xrange [0.5:4.5]
set yrange [0:1000]
set xtics ("1st" 1, "2nd" 2, "3rd" 3, "Crew" 4)
set ytics ("0" 0, "200" 200, "400" 400, "600" 600, "800" 800, "1000" 1000)
set xlabel "Passenger class / crew"
set ylabel "People"
set border 3
set tics out nomirror
unset key
set style fill solid 1.0 noborder
set label 1 "VIZ-02-002" at screen .985, .97 right
set label 2 "Survived (blue) / did not survive (orange)" at screen .13, .88 left font \
    ",7"
set palette defined (0 "#e8f1fa", 100 "#00549f")
set cbrange [0:100]
unset colorbox
# BEGIN EXAMPLE
set boxwidth .65 absolute
plot "data/classes.tsv" using 1:2 \
        with boxes lc rgb "#f6a800", \
     "" using 1:3 \
        with boxes lc rgb "#00549f"
# END EXAMPLE
unset output
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =overlay boxes= | Native drawing method used here. |
| =classes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-02-003 | Asymptote: stacked
:PROPERTIES:
:CUSTOM_ID: VIZ-02-003
:ENGINE: asymptote
:SCENARIO: stacked
:DATA_FILES: data/classes.tsv
:END:
Asymptote reads the shared numeric table into typed arrays and draws this chart with paths, pens and physical-size symbols.

#+name: VIZ-02-003
#+begin_src asymptote :tangle no
import graph;
size(420bp, 280bp, IgnoreAspect);
defaultpen(fontsize(8));
pen Blue = rgb(0, 84 / 255, 159 / 255), Teal = rgb(0, 177 / 255, 183 / 255);
pen Orange = rgb(246 / 255, 168 / 255, 0), Wash = rgb(232 / 255, 241 / 255, 250 / 255);
pen Missing = rgb(236 / 255, 236 / 255, 237 / 255);
pair P(real x, real y) {
    return (55 + 345 * (x - (0.5)) / (4.0), 45 + 175 * (y - (0)) / (1000));
}
void rect(real x, real y, real xx, real yy, pen p) {
    fill(P(x, y)--P(xx, y)--P(xx, yy)--P(x, yy)--cycle, p);
}
fill(box((0, 0), (420, 280)), white);
label("VIZ-02-003", (414, 272), SW, fontsize(8));
label("Survived (blue) / did not survive (orange)", (55, 246), E, fontsize(7));
draw(P(0.5, 1000)--P(0.5, 0)--P(4.5, 0), gray(.4));
label("1st", P(1, 0), S, fontsize(7));
label("2nd", P(2, 0), S, fontsize(7));
label("3rd", P(3, 0), S, fontsize(7));
label("Crew", P(4, 0), S, fontsize(7));
label("0", P(0.5, 0), W, fontsize(7));
label("200", P(0.5, 200), W, fontsize(7));
label("400", P(0.5, 400), W, fontsize(7));
label("600", P(0.5, 600), W, fontsize(7));
label("800", P(0.5, 800), W, fontsize(7));
label("1000", P(0.5, 1000), W, fontsize(7));
label("Passenger class / crew", (227.5, 13), fontsize(8));
label(rotate(90) * Label("People"), (13, 132), fontsize(8));
// BEGIN EXAMPLE
real[][] d = input("data/classes.tsv").line();
for (int i = 0; i < d.length; ++i) {
    real[] v = d[i];
    rect(v[0] - .325, 0, v[0] + .325, v[1], Orange);
    rect(v[0] - .325, 0, v[0] + .325, v[2], Blue);
}
// END EXAMPLE
shipout("VIZ-02-003", bbox(0));
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =arrays + native paths= | Native drawing method used here. |
| =classes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-02-004 | MetaPost: stacked
:PROPERTIES:
:CUSTOM_ID: VIZ-02-004
:ENGINE: metapost
:SCENARIO: stacked
:DATA_FILES: data/classes.tsv
:END:
MetaPost reads numeric fields with gdata and scantokens, then constructs the chart with paths, TeX labels and colour interpolation.

#+name: VIZ-02-004
#+begin_src metapost :tangle no
input graph;
prologues := 3;
outputformat := "svg";
outputtemplate := "VIZ-02-004.svg";
color Blue, Teal, Orange, Wash, Missing;
Blue := (0, 84 / 255, 159 / 255);
Teal := (0, 177 / 255, 183 / 255);
Orange := (246 / 255, 168 / 255, 0);
Wash := (232 / 255, 241 / 255, 250 / 255);
Missing := (236 / 255, 236 / 255, 237 / 255);
vardef P(expr x, y) =
    (55 + 345 * (x - (0.5)) / (4.0), 45 + 175 * (y - (0)) / (1000))
enddef;
def rect(expr x, y, xx, yy, col) =
    fill P(x, y)--P(xx, y)--P(xx, yy)--P(x, yy)--cycle withcolor col;
enddef;
beginfig(1);
    fill unitsquare xscaled 420 yscaled 280 withcolor white;
    label.llft("VIZ-02-004" infont "cmr8", (414, 272));
    label.rt(btex Survived (blue) / did not survive (orange) etex scaled .65, (55,
        246));
    draw P(0.5, 1000)--P(0.5, 0)--P(4.5, 0) withcolor .4white;
    label.bot(btex 1st etex scaled .7, P(1, 0));
    label.bot(btex 2nd etex scaled .7, P(2, 0));
    label.bot(btex 3rd etex scaled .7, P(3, 0));
    label.bot(btex Crew etex scaled .7, P(4, 0));
    label.lft(btex 0 etex scaled .7, P(0.5, 0));
    label.lft(btex 200 etex scaled .7, P(0.5, 200));
    label.lft(btex 400 etex scaled .7, P(0.5, 400));
    label.lft(btex 600 etex scaled .7, P(0.5, 600));
    label.lft(btex 800 etex scaled .7, P(0.5, 800));
    label.lft(btex 1000 etex scaled .7, P(0.5, 1000));
    label(btex Passenger class / crew etex scaled .8, (227.5, 13));
    label(btex People etex scaled .8 rotated 90, (13, 132));
% BEGIN EXAMPLE
    numeric n, v[][];
    n := 0;
    gdata("data/classes.tsv", c,
        n := n + 1;
        for j = 1 upto 12:
            v[n][j] := scantokens c[j];
        endfor
    );
    for k = 1 upto n:
        rect(v[k][1] - .325, 0, v[k][1] + .325, v[k][2], Orange);
        rect(v[k][1] - .325, 0, v[k][1] + .325, v[k][3], Blue);
    endfor
% END EXAMPLE
    setbounds currentpicture to unitsquare xscaled 420 yscaled 280;
endfig;
end.
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =gdata + paths= | Native drawing method used here. |
| =classes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-02-005 | GMT: stacked
:PROPERTIES:
:CUSTOM_ID: VIZ-02-005
:ENGINE: gmt
:SCENARIO: stacked
:DATA_FILES: data/classes.tsv data/classes-x.txt
:END:
GMT reads selected columns through its native plotting modules; column expressions are performed by the shown local awk pipeline. The shared tables determine the statistics.

#+name: VIZ-02-005
#+begin_src bash :tangle no
#!/usr/bin/env bash
set -euo pipefail
export GMT_USERDIR="$PWD/.gmt"
mkdir -p "$GMT_USERDIR"
gmt begin VIZ-02-005 pdf
gmt set \
  FONT_ANNOT_PRIMARY 7p \
  FONT_LABEL 8p \
  FONT_TITLE 8p \
  MAP_TITLE_OFFSET 4p \
  MAP_FRAME_TYPE plain \
  MAP_TICK_LENGTH_PRIMARY 3p
gmt plot -R0/420/0/280 -JX420p/280p -Gwhite -W0p <<'CANVAS'
0 0
420 0
420 280
0 280
CANVAS
gmt text -F+f8p+jTR <<'ID'
414 272 VIZ-02-005
ID
gmt text -F+f7p+jML <<'LEGEND'
55 246 Survived (blue) / did not survive (orange)
LEGEND
gmt basemap -R0.5/4.5/0/1000 -JX345p/175p -X55p -Y45p \
  -Bpxcdata/classes-x.txt+l"Passenger class / crew" -Bpya200+l"People" -BWS
# BEGIN EXAMPLE
gmt plot data/classes.tsv -i0,1 -Sb56p+b0 -G#f6a800
gmt plot data/classes.tsv -i0,2 -Sb56p+b0 -G#00549f
# END EXAMPLE
gmt end
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =layered plot -Sb= | Native drawing method used here. |
| =classes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

* Survival proportions within groups
:PROPERTIES:
:CUSTOM_ID: VIZ-03-000
:CHAPTER: 03
:END:
Each bar has its own class/crew denominator; n labels retain group sizes.

** VIZ-03-001 | PGFplots / TikZ: proportions
:PROPERTIES:
:CUSTOM_ID: VIZ-03-001
:ENGINE: pgfplots
:SCENARIO: proportions
:DATA_FILES: data/classes.tsv
:END:
A constant 100-percent background and the shared survival rates retain each denominator as a label.

#+name: VIZ-03-001
#+begin_src latex :tangle no
\documentclass[tikz,border=0pt]{standalone}
\usepackage{pgfplots,pgfplotstable}
\usepgfplotslibrary{statistics,groupplots}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Wash}{HTML}{E8F1FA}
\definecolor{Missing}{HTML}{ECECED}
\begin{document}
  \begin{tikzpicture}[font=\fontsize{8}{10}\selectfont]
    \path[use as bounding box,fill=white] (0,0) rectangle (420bp,280bp);
    \node[anchor=north east] at (414bp,272bp) {VIZ-03-001};
    \node[anchor=west,font=\fontsize{7}{9}\selectfont] at
      (55bp,246bp) {Survived (blue) / did not survive (orange)};
% BEGIN EXAMPLE
    \pgfplotstableread{data/classes.tsv}\Data
    \begin{axis}[
        width=345bp, height=175bp,
        scale only axis, at={(55bp,45bp)},
        anchor=south west, xmin=0.5,
        xmax=4.5, ymin=0,
        ymax=100, xtick={1,2,3,4},
        ytick={0,25,50,75,100}, xlabel={Passenger class / crew},
        ylabel={Share (\%)}, axis lines=left,
        tick align=outside, enlargelimits=false,
        clip=false, xticklabels={1st,2nd,3rd,Crew}
    ]
      \addplot[ybar,bar shift=0pt,bar width=56bp,fill=Orange,draw=none]
      table[x index=0,y expr=100]{data/classes.tsv};
      \addplot[ybar,bar shift=0pt,bar width=56bp,fill=Blue,draw=none]
      table[x index=0,y index=4]{data/classes.tsv};
      \addplot[
        only marks,
        mark=none,
        nodes near coords={
          n=\pgfmathprintnumber[fixed,precision=0]{\pgfplotspointmeta}},
        point meta=explicit
      ]
      table[x index=0,y expr=100,meta index=1]{data/classes.tsv};
    \end{axis}
% END EXAMPLE
  \end{tikzpicture}
\end{document}
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =y expr + nodes near coords= | Native drawing method used here. |
| =classes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-03-002 | gnuplot: proportions
:PROPERTIES:
:CUSTOM_ID: VIZ-03-002
:ENGINE: gnuplot
:SCENARIO: proportions
:DATA_FILES: data/classes.tsv
:END:
The 100-percent base, survival column and denominator labels create a normalized comparison.

#+name: VIZ-03-002
#+begin_src gnuplot :tangle no
set terminal pdfcairo size 5.833333in, 3.888889in font "Helvetica,8"
set output "VIZ-03-002.pdf"
set lmargin at screen 0.13095238095238096
set rmargin at screen 0.9523809523809523
set bmargin at screen 0.16071428571428573
set tmargin at screen 0.7857142857142857
set xrange [0.5:4.5]
set yrange [0:100]
set xtics ("1st" 1, "2nd" 2, "3rd" 3, "Crew" 4)
set ytics ("0" 0, "25" 25, "50" 50, "75" 75, "100" 100)
set xlabel "Passenger class / crew"
set ylabel "Share (%)"
set border 3
set tics out nomirror
unset key
set style fill solid 1.0 noborder
set label 1 "VIZ-03-002" at screen .985, .97 right
set label 2 "Survived (blue) / did not survive (orange)" at screen .13, .88 left font \
    ",7"
set palette defined (0 "#e8f1fa", 100 "#00549f")
set cbrange [0:100]
unset colorbox
# BEGIN EXAMPLE
set boxwidth .65 absolute
plot "data/classes.tsv" using 1:(100) \
        with boxes lc rgb "#f6a800", \
     "" using 1:5 \
        with boxes lc rgb "#00549f", \
     "" using 1:(100):(sprintf("n=%d", $2)) \
        with labels offset 0, .7
# END EXAMPLE
unset output
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =using expressions + labels= | Native drawing method used here. |
| =classes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-03-003 | Asymptote: proportions
:PROPERTIES:
:CUSTOM_ID: VIZ-03-003
:ENGINE: asymptote
:SCENARIO: proportions
:DATA_FILES: data/classes.tsv
:END:
Asymptote reads the shared numeric table into typed arrays and draws this chart with paths, pens and physical-size symbols.

#+name: VIZ-03-003
#+begin_src asymptote :tangle no
import graph;
size(420bp, 280bp, IgnoreAspect);
defaultpen(fontsize(8));
pen Blue = rgb(0, 84 / 255, 159 / 255), Teal = rgb(0, 177 / 255, 183 / 255);
pen Orange = rgb(246 / 255, 168 / 255, 0), Wash = rgb(232 / 255, 241 / 255, 250 / 255);
pen Missing = rgb(236 / 255, 236 / 255, 237 / 255);
pair P(real x, real y) {
    return (55 + 345 * (x - (0.5)) / (4.0), 45 + 175 * (y - (0)) / (100));
}
void rect(real x, real y, real xx, real yy, pen p) {
    fill(P(x, y)--P(xx, y)--P(xx, yy)--P(x, yy)--cycle, p);
}
fill(box((0, 0), (420, 280)), white);
label("VIZ-03-003", (414, 272), SW, fontsize(8));
label("Survived (blue) / did not survive (orange)", (55, 246), E, fontsize(7));
draw(P(0.5, 100)--P(0.5, 0)--P(4.5, 0), gray(.4));
label("1st", P(1, 0), S, fontsize(7));
label("2nd", P(2, 0), S, fontsize(7));
label("3rd", P(3, 0), S, fontsize(7));
label("Crew", P(4, 0), S, fontsize(7));
label("0", P(0.5, 0), W, fontsize(7));
label("25", P(0.5, 25), W, fontsize(7));
label("50", P(0.5, 50), W, fontsize(7));
label("75", P(0.5, 75), W, fontsize(7));
label("100", P(0.5, 100), W, fontsize(7));
label("Passenger class / crew", (227.5, 13), fontsize(8));
label(rotate(90) * Label("Share (\%)"), (13, 132), fontsize(8));
// BEGIN EXAMPLE
real[][] d = input("data/classes.tsv").line();
for (int i = 0; i < d.length; ++i) {
    real[] v = d[i];
    rect(v[0] - .325, 0, v[0] + .325, 100, Orange);
    rect(v[0] - .325, 0, v[0] + .325, v[4], Blue);
    label("n="+string((int)v[1]), P(v[0], 100), N, fontsize(6));
}
// END EXAMPLE
shipout("VIZ-03-003", bbox(0));
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =arrays + native paths= | Native drawing method used here. |
| =classes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-03-004 | MetaPost: proportions
:PROPERTIES:
:CUSTOM_ID: VIZ-03-004
:ENGINE: metapost
:SCENARIO: proportions
:DATA_FILES: data/classes.tsv
:END:
MetaPost reads numeric fields with gdata and scantokens, then constructs the chart with paths, TeX labels and colour interpolation.

#+name: VIZ-03-004
#+begin_src metapost :tangle no
input graph;
prologues := 3;
outputformat := "svg";
outputtemplate := "VIZ-03-004.svg";
color Blue, Teal, Orange, Wash, Missing;
Blue := (0, 84 / 255, 159 / 255);
Teal := (0, 177 / 255, 183 / 255);
Orange := (246 / 255, 168 / 255, 0);
Wash := (232 / 255, 241 / 255, 250 / 255);
Missing := (236 / 255, 236 / 255, 237 / 255);
vardef P(expr x, y) =
    (55 + 345 * (x - (0.5)) / (4.0), 45 + 175 * (y - (0)) / (100))
enddef;
def rect(expr x, y, xx, yy, col) =
    fill P(x, y)--P(xx, y)--P(xx, yy)--P(x, yy)--cycle withcolor col;
enddef;
beginfig(1);
    fill unitsquare xscaled 420 yscaled 280 withcolor white;
    label.llft("VIZ-03-004" infont "cmr8", (414, 272));
    label.rt(btex Survived (blue) / did not survive (orange) etex scaled .65, (55,
        246));
    draw P(0.5, 100)--P(0.5, 0)--P(4.5, 0) withcolor .4white;
    label.bot(btex 1st etex scaled .7, P(1, 0));
    label.bot(btex 2nd etex scaled .7, P(2, 0));
    label.bot(btex 3rd etex scaled .7, P(3, 0));
    label.bot(btex Crew etex scaled .7, P(4, 0));
    label.lft(btex 0 etex scaled .7, P(0.5, 0));
    label.lft(btex 25 etex scaled .7, P(0.5, 25));
    label.lft(btex 50 etex scaled .7, P(0.5, 50));
    label.lft(btex 75 etex scaled .7, P(0.5, 75));
    label.lft(btex 100 etex scaled .7, P(0.5, 100));
    label(btex Passenger class / crew etex scaled .8, (227.5, 13));
    label(btex Share (\%) etex scaled .8 rotated 90, (13, 132));
% BEGIN EXAMPLE
    numeric n, v[][];
    n := 0;
    gdata("data/classes.tsv", c,
        n := n + 1;
        for j = 1 upto 12:
            v[n][j] := scantokens c[j];
        endfor
    );
    for k = 1 upto n:
        rect(v[k][1] - .325, 0, v[k][1] + .325, 100, Orange);
        rect(v[k][1] - .325, 0, v[k][1] + .325, v[k][5], Blue);
        label.top(("n=" & decimal v[k][2]) infont "cmr7", P(v[k][1], 100));
    endfor
% END EXAMPLE
    setbounds currentpicture to unitsquare xscaled 420 yscaled 280;
endfig;
end.
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =gdata + paths= | Native drawing method used here. |
| =classes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-03-005 | GMT: proportions
:PROPERTIES:
:CUSTOM_ID: VIZ-03-005
:ENGINE: gmt
:SCENARIO: proportions
:DATA_FILES: data/classes.tsv data/classes-x.txt
:END:
GMT reads selected columns through its native plotting modules; column expressions are performed by the shown local awk pipeline. The shared tables determine the statistics.

#+name: VIZ-03-005
#+begin_src bash :tangle no
#!/usr/bin/env bash
set -euo pipefail
export GMT_USERDIR="$PWD/.gmt"
mkdir -p "$GMT_USERDIR"
gmt begin VIZ-03-005 pdf
gmt set \
  FONT_ANNOT_PRIMARY 7p \
  FONT_LABEL 8p \
  FONT_TITLE 8p \
  MAP_TITLE_OFFSET 4p \
  MAP_FRAME_TYPE plain \
  MAP_TICK_LENGTH_PRIMARY 3p
gmt plot -R0/420/0/280 -JX420p/280p -Gwhite -W0p <<'CANVAS'
0 0
420 0
420 280
0 280
CANVAS
gmt text -F+f8p+jTR <<'ID'
414 272 VIZ-03-005
ID
gmt text -F+f7p+jML <<'LEGEND'
55 246 Survived (blue) / did not survive (orange)
LEGEND
gmt basemap -R0.5/4.5/0/100 -JX345p/175p -X55p -Y45p \
  -Bpxcdata/classes-x.txt+l"Passenger class / crew" -Bpya25+l"Share (%)" -BWS
# BEGIN EXAMPLE
awk '{print $1,100}' data/classes.tsv | gmt plot -Sb56p+b0 -G#f6a800
gmt plot data/classes.tsv -i0,4 -Sb56p+b0 -G#00549f
awk '{print $1,100,"n=" $2}' data/classes.tsv | gmt text -F+f6p+jBC -D0/4p -N
# END EXAMPLE
gmt end
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =awk + plot -Sb + text= | Native drawing method used here. |
| =classes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

* Survival by recorded sex and group
:PROPERTIES:
:CUSTOM_ID: VIZ-04-000
:CHAPTER: 04
:END:
Female and male categories include children. Labels show the eight denominators, including only 23 female crew.

** VIZ-04-001 | PGFplots / TikZ: grouped
:PROPERTIES:
:CUSTOM_ID: VIZ-04-001
:ENGINE: pgfplots
:SCENARIO: grouped
:DATA_FILES: data/classes.tsv
:END:
Column expressions offset the two series; metadata labels show their separate denominators.

#+name: VIZ-04-001
#+begin_src latex :tangle no
\documentclass[tikz,border=0pt]{standalone}
\usepackage{pgfplots,pgfplotstable}
\usepgfplotslibrary{statistics,groupplots}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Wash}{HTML}{E8F1FA}
\definecolor{Missing}{HTML}{ECECED}
\begin{document}
  \begin{tikzpicture}[font=\fontsize{8}{10}\selectfont]
    \path[use as bounding box,fill=white] (0,0) rectangle (420bp,280bp);
    \node[anchor=north east] at (414bp,272bp) {VIZ-04-001};
    \node[anchor=west,font=\fontsize{7}{9}\selectfont] at
      (55bp,246bp) {Female (teal) / male (blue); labels: n};
% BEGIN EXAMPLE
    \pgfplotstableread{data/classes.tsv}\Data
    \begin{axis}[
        width=345bp, height=175bp,
        scale only axis, at={(55bp,45bp)},
        anchor=south west, xmin=0.5,
        xmax=4.5, ymin=0,
        ymax=100, xtick={1,2,3,4},
        ytick={0,25,50,75,100}, xlabel={Passenger class / crew},
        ylabel={Survived (\%)}, axis lines=left,
        tick align=outside, enlargelimits=false,
        clip=false, xticklabels={1st,2nd,3rd,Crew}
    ]
      \addplot[
        ybar,
        bar shift=0pt,
        bar width=24bp,
        fill=Teal,
        draw=none,
        nodes near coords={\pgfmathprintnumber[fixed,precision=0]{\pgfplotspointmeta}},
        point meta=explicit,
        every node near coord/.append style={font=\tiny}
      ]
      table[x expr=\thisrowno{0}+(-0.18),y index=7,meta index=5]{data/classes.tsv};
      \addplot[
        ybar,
        bar shift=0pt,
        bar width=24bp,
        fill=Blue,
        draw=none,
        nodes near coords={\pgfmathprintnumber[fixed,precision=0]{\pgfplotspointmeta}},
        point meta=explicit,
        every node near coord/.append style={font=\tiny}
      ]
      table[x expr=\thisrowno{0}+(0.18),y index=10,meta index=8]{data/classes.tsv};
    \end{axis}
% END EXAMPLE
  \end{tikzpicture}
\end{document}
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =x expr + explicit metadata= | Native drawing method used here. |
| =classes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-04-002 | gnuplot: grouped
:PROPERTIES:
:CUSTOM_ID: VIZ-04-002
:ENGINE: gnuplot
:SCENARIO: grouped
:DATA_FILES: data/classes.tsv
:END:
Offset female and male rates to either side of the class centre; keep n visible.

#+name: VIZ-04-002
#+begin_src gnuplot :tangle no
set terminal pdfcairo size 5.833333in, 3.888889in font "Helvetica,8"
set output "VIZ-04-002.pdf"
set lmargin at screen 0.13095238095238096
set rmargin at screen 0.9523809523809523
set bmargin at screen 0.16071428571428573
set tmargin at screen 0.7857142857142857
set xrange [0.5:4.5]
set yrange [0:100]
set xtics ("1st" 1, "2nd" 2, "3rd" 3, "Crew" 4)
set ytics ("0" 0, "25" 25, "50" 50, "75" 75, "100" 100)
set xlabel "Passenger class / crew"
set ylabel "Survived (%)"
set border 3
set tics out nomirror
unset key
set style fill solid 1.0 noborder
set label 1 "VIZ-04-002" at screen .985, .97 right
set label 2 "Female (teal) / male (blue); labels: n" at screen .13, .88 left font ",7"
set palette defined (0 "#e8f1fa", 100 "#00549f")
set cbrange [0:100]
unset colorbox
# BEGIN EXAMPLE
set boxwidth .28 absolute
plot "data/classes.tsv" using ($1 - .18):8 \
        with boxes lc rgb "#00b1b7", \
     "" using ($1 + .18):11 \
        with boxes lc rgb "#00549f", \
     "" using ($1 - .18):8:(sprintf("%d", $6)) \
        with labels offset 0, .7 font ",6", \
     "" using ($1 + .18):11:(sprintf("%d", $9)) \
        with labels offset 0, .7 font ",6"
# END EXAMPLE
unset output
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =using shifted columns= | Native drawing method used here. |
| =classes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-04-003 | Asymptote: grouped
:PROPERTIES:
:CUSTOM_ID: VIZ-04-003
:ENGINE: asymptote
:SCENARIO: grouped
:DATA_FILES: data/classes.tsv
:END:
Asymptote reads the shared numeric table into typed arrays and draws this chart with paths, pens and physical-size symbols.

#+name: VIZ-04-003
#+begin_src asymptote :tangle no
import graph;
size(420bp, 280bp, IgnoreAspect);
defaultpen(fontsize(8));
pen Blue = rgb(0, 84 / 255, 159 / 255), Teal = rgb(0, 177 / 255, 183 / 255);
pen Orange = rgb(246 / 255, 168 / 255, 0), Wash = rgb(232 / 255, 241 / 255, 250 / 255);
pen Missing = rgb(236 / 255, 236 / 255, 237 / 255);
pair P(real x, real y) {
    return (55 + 345 * (x - (0.5)) / (4.0), 45 + 175 * (y - (0)) / (100));
}
void rect(real x, real y, real xx, real yy, pen p) {
    fill(P(x, y)--P(xx, y)--P(xx, yy)--P(x, yy)--cycle, p);
}
fill(box((0, 0), (420, 280)), white);
label("VIZ-04-003", (414, 272), SW, fontsize(8));
label("Female (teal) / male (blue); labels: n", (55, 246), E, fontsize(7));
draw(P(0.5, 100)--P(0.5, 0)--P(4.5, 0), gray(.4));
label("1st", P(1, 0), S, fontsize(7));
label("2nd", P(2, 0), S, fontsize(7));
label("3rd", P(3, 0), S, fontsize(7));
label("Crew", P(4, 0), S, fontsize(7));
label("0", P(0.5, 0), W, fontsize(7));
label("25", P(0.5, 25), W, fontsize(7));
label("50", P(0.5, 50), W, fontsize(7));
label("75", P(0.5, 75), W, fontsize(7));
label("100", P(0.5, 100), W, fontsize(7));
label("Passenger class / crew", (227.5, 13), fontsize(8));
label(rotate(90) * Label("Survived (\%)"), (13, 132), fontsize(8));
// BEGIN EXAMPLE
real[][] d = input("data/classes.tsv").line();
for (int i = 0; i < d.length; ++i) {
    real[] v = d[i];
    rect(v[0] - .32, 0, v[0] - .04, v[7], Teal);
    rect(v[0] + .04, 0, v[0] + .32, v[10], Blue);
    label(string((int)v[5]), P(v[0] - .18, v[7]), N, fontsize(6));
    label(string((int)v[8]), P(v[0] + .18, v[10]), N, fontsize(6));
}
// END EXAMPLE
shipout("VIZ-04-003", bbox(0));
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =arrays + native paths= | Native drawing method used here. |
| =classes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-04-004 | MetaPost: grouped
:PROPERTIES:
:CUSTOM_ID: VIZ-04-004
:ENGINE: metapost
:SCENARIO: grouped
:DATA_FILES: data/classes.tsv
:END:
MetaPost reads numeric fields with gdata and scantokens, then constructs the chart with paths, TeX labels and colour interpolation.

#+name: VIZ-04-004
#+begin_src metapost :tangle no
input graph;
prologues := 3;
outputformat := "svg";
outputtemplate := "VIZ-04-004.svg";
color Blue, Teal, Orange, Wash, Missing;
Blue := (0, 84 / 255, 159 / 255);
Teal := (0, 177 / 255, 183 / 255);
Orange := (246 / 255, 168 / 255, 0);
Wash := (232 / 255, 241 / 255, 250 / 255);
Missing := (236 / 255, 236 / 255, 237 / 255);
vardef P(expr x, y) =
    (55 + 345 * (x - (0.5)) / (4.0), 45 + 175 * (y - (0)) / (100))
enddef;
def rect(expr x, y, xx, yy, col) =
    fill P(x, y)--P(xx, y)--P(xx, yy)--P(x, yy)--cycle withcolor col;
enddef;
beginfig(1);
    fill unitsquare xscaled 420 yscaled 280 withcolor white;
    label.llft("VIZ-04-004" infont "cmr8", (414, 272));
    label.rt(btex Female (teal) / male (blue); labels: n etex scaled .65, (55, 246));
    draw P(0.5, 100)--P(0.5, 0)--P(4.5, 0) withcolor .4white;
    label.bot(btex 1st etex scaled .7, P(1, 0));
    label.bot(btex 2nd etex scaled .7, P(2, 0));
    label.bot(btex 3rd etex scaled .7, P(3, 0));
    label.bot(btex Crew etex scaled .7, P(4, 0));
    label.lft(btex 0 etex scaled .7, P(0.5, 0));
    label.lft(btex 25 etex scaled .7, P(0.5, 25));
    label.lft(btex 50 etex scaled .7, P(0.5, 50));
    label.lft(btex 75 etex scaled .7, P(0.5, 75));
    label.lft(btex 100 etex scaled .7, P(0.5, 100));
    label(btex Passenger class / crew etex scaled .8, (227.5, 13));
    label(btex Survived (\%) etex scaled .8 rotated 90, (13, 132));
% BEGIN EXAMPLE
    numeric n, v[][];
    n := 0;
    gdata("data/classes.tsv", c,
        n := n + 1;
        for j = 1 upto 12:
            v[n][j] := scantokens c[j];
        endfor
    );
    for k = 1 upto n:
        rect(v[k][1] - .32, 0, v[k][1] - .04, v[k][8], Teal);
        rect(v[k][1] + .04, 0, v[k][1] + .32, v[k][11], Blue);
        label.top(decimal v[k][6] infont "cmr7", P(v[k][1] - .18, v[k][8]));
        label.top(decimal v[k][9] infont "cmr7", P(v[k][1] + .18, v[k][11]));
    endfor
% END EXAMPLE
    setbounds currentpicture to unitsquare xscaled 420 yscaled 280;
endfig;
end.
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =gdata + paths= | Native drawing method used here. |
| =classes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-04-005 | GMT: grouped
:PROPERTIES:
:CUSTOM_ID: VIZ-04-005
:ENGINE: gmt
:SCENARIO: grouped
:DATA_FILES: data/classes.tsv data/classes-x.txt
:END:
GMT reads selected columns through its native plotting modules; column expressions are performed by the shown local awk pipeline. The shared tables determine the statistics.

#+name: VIZ-04-005
#+begin_src bash :tangle no
#!/usr/bin/env bash
set -euo pipefail
export GMT_USERDIR="$PWD/.gmt"
mkdir -p "$GMT_USERDIR"
gmt begin VIZ-04-005 pdf
gmt set \
  FONT_ANNOT_PRIMARY 7p \
  FONT_LABEL 8p \
  FONT_TITLE 8p \
  MAP_TITLE_OFFSET 4p \
  MAP_FRAME_TYPE plain \
  MAP_TICK_LENGTH_PRIMARY 3p
gmt plot -R0/420/0/280 -JX420p/280p -Gwhite -W0p <<'CANVAS'
0 0
420 0
420 280
0 280
CANVAS
gmt text -F+f8p+jTR <<'ID'
414 272 VIZ-04-005
ID
gmt text -F+f7p+jML <<'LEGEND'
55 246 Female (teal) / male (blue); labels: n
LEGEND
gmt basemap -R0.5/4.5/0/100 -JX345p/175p -X55p -Y45p \
  -Bpxcdata/classes-x.txt+l"Passenger class / crew" -Bpya25+l"Survived (%)" -BWS
# BEGIN EXAMPLE
awk '{print $1-.18,$8}' data/classes.tsv | gmt plot -Sb24p+b0 -G#00b1b7
awk '{print $1+.18,$11}' data/classes.tsv | gmt plot -Sb24p+b0 -G#00549f
awk '{print $1-.18,$8,$6}' data/classes.tsv | gmt text -F+f6p+jBC -D0/4p -N
awk '{print $1+.18,$11,$9}' data/classes.tsv | gmt text -F+f6p+jBC -D0/4p -N
# END EXAMPLE
gmt end
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =offset bars + text= | Native drawing method used here. |
| =classes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

* A dumbbell comparison of survival
:PROPERTIES:
:CUSTOM_ID: VIZ-05-000
:CHAPTER: 05
:END:
The same eight rates as the grouped bars, joined within each group. Dots do not imply a causal effect.

** VIZ-05-001 | PGFplots / TikZ: dumbbell
:PROPERTIES:
:CUSTOM_ID: VIZ-05-001
:ENGINE: pgfplots
:SCENARIO: dumbbell
:DATA_FILES: data/classes.tsv
:END:
Read each row and connect the two rates in axis coordinates; circles stay a constant physical size.

#+name: VIZ-05-001
#+begin_src latex :tangle no
\documentclass[tikz,border=0pt]{standalone}
\usepackage{pgfplots,pgfplotstable}
\usepgfplotslibrary{statistics,groupplots}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Wash}{HTML}{E8F1FA}
\definecolor{Missing}{HTML}{ECECED}
\begin{document}
  \begin{tikzpicture}[font=\fontsize{8}{10}\selectfont]
    \path[use as bounding box,fill=white] (0,0) rectangle (420bp,280bp);
    \node[anchor=north east] at (414bp,272bp) {VIZ-05-001};
    \node[anchor=west,font=\fontsize{7}{9}\selectfont] at
      (55bp,246bp) {Female (teal) / male (blue); labels: n};
% BEGIN EXAMPLE
    \pgfplotstableread{data/classes.tsv}\Data
    \begin{axis}[
        width=345bp, height=175bp,
        scale only axis, at={(55bp,45bp)},
        anchor=south west, xmin=0,
        xmax=100, ymin=0.5,
        ymax=4.5, xtick={0,25,50,75,100},
        ytick={1,2,3,4}, xlabel={Survived (\%)},
        ylabel={Group}, axis lines=left,
        tick align=outside, enlargelimits=false,
        clip=false, yticklabels={Crew,3rd,2nd,1st}
    ]
      \pgfplotsextra{
        \foreach \i in {0,...,3}{
          \pgfplotstablegetelem{\i}{[index]0}\of\Data\let\va\pgfplotsretval
          \pgfplotstablegetelem{\i}{[index]1}\of\Data\let\vb\pgfplotsretval
          \pgfplotstablegetelem{\i}{[index]2}\of\Data\let\vc\pgfplotsretval
          \pgfplotstablegetelem{\i}{[index]3}\of\Data\let\vd\pgfplotsretval
          \pgfplotstablegetelem{\i}{[index]4}\of\Data\let\ve\pgfplotsretval
          \pgfplotstablegetelem{\i}{[index]5}\of\Data\let\vf\pgfplotsretval
          \pgfplotstablegetelem{\i}{[index]6}\of\Data\let\vg\pgfplotsretval
          \pgfplotstablegetelem{\i}{[index]7}\of\Data\let\vh\pgfplotsretval
          \pgfplotstablegetelem{\i}{[index]8}\of\Data\let\vi\pgfplotsretval
          \pgfplotstablegetelem{\i}{[index]9}\of\Data\let\vj\pgfplotsretval
          \pgfplotstablegetelem{\i}{[index]10}\of\Data\let\vk\pgfplotsretval
          \pgfplotstablegetelem{\i}{[index]11}\of\Data\let\vl\pgfplotsretval
          \pgfmathsetmacro{\yy}{5-\va}
          \draw[gray] (axis cs:\vh,\yy)--(axis cs:\vk,\yy);
          \fill[Teal] (axis cs:\vh,\yy) circle[radius=3bp];
          \fill[Blue] (axis cs:\vk,\yy) circle[radius=3bp];
          \node[above,font=\tiny] at (axis cs:\vh,\yy) {\vf};
          \node[below,font=\tiny] at (axis cs:\vk,\yy) {\vi};
        }
      }
    \end{axis}
% END EXAMPLE
  \end{tikzpicture}
\end{document}
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =pgfplotstable + TikZ paths= | Native drawing method used here. |
| =classes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-05-002 | gnuplot: dumbbell
:PROPERTIES:
:CUSTOM_ID: VIZ-05-002
:ENGINE: gnuplot
:SCENARIO: dumbbell
:DATA_FILES: data/classes.tsv
:END:
A horizontal vector joins each pair; separate point series retain the sex colours and denominator labels.

#+name: VIZ-05-002
#+begin_src gnuplot :tangle no
set terminal pdfcairo size 5.833333in, 3.888889in font "Helvetica,8"
set output "VIZ-05-002.pdf"
set lmargin at screen 0.13095238095238096
set rmargin at screen 0.9523809523809523
set bmargin at screen 0.16071428571428573
set tmargin at screen 0.7857142857142857
set xrange [0:100]
set yrange [0.5:4.5]
set xtics ("0" 0, "25" 25, "50" 50, "75" 75, "100" 100)
set ytics ("Crew" 1, "3rd" 2, "2nd" 3, "1st" 4)
set xlabel "Survived (%)"
set ylabel "Group"
set border 3
set tics out nomirror
unset key
set style fill solid 1.0 noborder
set label 1 "VIZ-05-002" at screen .985, .97 right
set label 2 "Female (teal) / male (blue); labels: n" at screen .13, .88 left font ",7"
set palette defined (0 "#e8f1fa", 100 "#00549f")
set cbrange [0:100]
unset colorbox
# BEGIN EXAMPLE
plot "data/classes.tsv" using 11:(5 - $1):($8 - $11):(0) \
        with vectors nohead lc rgb "#999999", \
     "" using 8:(5 - $1) \
        with points pt 7 ps .8 lc rgb "#00b1b7", \
     "" using 11:(5 - $1) \
        with points pt 7 ps .8 lc rgb "#00549f", \
     "" using 8:(5 - $1):(sprintf("%d", $6)) \
        with labels offset 0, .9 font ",6", \
     "" using 11:(5 - $1):(sprintf("%d", $9)) \
        with labels offset 0, -.9 font ",6"
# END EXAMPLE
unset output
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =vectors nohead + points= | Native drawing method used here. |
| =classes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-05-003 | Asymptote: dumbbell
:PROPERTIES:
:CUSTOM_ID: VIZ-05-003
:ENGINE: asymptote
:SCENARIO: dumbbell
:DATA_FILES: data/classes.tsv
:END:
Asymptote reads the shared numeric table into typed arrays and draws this chart with paths, pens and physical-size symbols.

#+name: VIZ-05-003
#+begin_src asymptote :tangle no
import graph;
size(420bp, 280bp, IgnoreAspect);
defaultpen(fontsize(8));
pen Blue = rgb(0, 84 / 255, 159 / 255), Teal = rgb(0, 177 / 255, 183 / 255);
pen Orange = rgb(246 / 255, 168 / 255, 0), Wash = rgb(232 / 255, 241 / 255, 250 / 255);
pen Missing = rgb(236 / 255, 236 / 255, 237 / 255);
pair P(real x, real y) {
    return (55 + 345 * (x - (0)) / (100), 45 + 175 * (y - (0.5)) / (4.0));
}
void rect(real x, real y, real xx, real yy, pen p) {
    fill(P(x, y)--P(xx, y)--P(xx, yy)--P(x, yy)--cycle, p);
}
fill(box((0, 0), (420, 280)), white);
label("VIZ-05-003", (414, 272), SW, fontsize(8));
label("Female (teal) / male (blue); labels: n", (55, 246), E, fontsize(7));
draw(P(0, 4.5)--P(0, 0.5)--P(100, 0.5), gray(.4));
label("0", P(0, 0.5), S, fontsize(7));
label("25", P(25, 0.5), S, fontsize(7));
label("50", P(50, 0.5), S, fontsize(7));
label("75", P(75, 0.5), S, fontsize(7));
label("100", P(100, 0.5), S, fontsize(7));
label("Crew", P(0, 1), W, fontsize(7));
label("3rd", P(0, 2), W, fontsize(7));
label("2nd", P(0, 3), W, fontsize(7));
label("1st", P(0, 4), W, fontsize(7));
label("Survived (\%)", (227.5, 13), fontsize(8));
label(rotate(90) * Label("Group"), (13, 132), fontsize(8));
// BEGIN EXAMPLE
real[][] d = input("data/classes.tsv").line();
for (int i = 0; i < d.length; ++i) {
    real[] v = d[i];
    draw(P(v[7], 5 - v[0])--P(v[10], 5 - v[0]), gray(.6));
    fill(circle(P(v[7], 5 - v[0]), 3), Teal);
    fill(circle(P(v[10], 5 - v[0]), 3), Blue);
    label(string((int)v[5]), P(v[7], 5 - v[0]), N, fontsize(6));
    label(string((int)v[8]), P(v[10], 5 - v[0]), S, fontsize(6));
}
// END EXAMPLE
shipout("VIZ-05-003", bbox(0));
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =arrays + native paths= | Native drawing method used here. |
| =classes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-05-004 | MetaPost: dumbbell
:PROPERTIES:
:CUSTOM_ID: VIZ-05-004
:ENGINE: metapost
:SCENARIO: dumbbell
:DATA_FILES: data/classes.tsv
:END:
MetaPost reads numeric fields with gdata and scantokens, then constructs the chart with paths, TeX labels and colour interpolation.

#+name: VIZ-05-004
#+begin_src metapost :tangle no
input graph;
prologues := 3;
outputformat := "svg";
outputtemplate := "VIZ-05-004.svg";
color Blue, Teal, Orange, Wash, Missing;
Blue := (0, 84 / 255, 159 / 255);
Teal := (0, 177 / 255, 183 / 255);
Orange := (246 / 255, 168 / 255, 0);
Wash := (232 / 255, 241 / 255, 250 / 255);
Missing := (236 / 255, 236 / 255, 237 / 255);
vardef P(expr x, y) =
    (55 + 345 * (x - (0)) / (100), 45 + 175 * (y - (0.5)) / (4.0))
enddef;
def rect(expr x, y, xx, yy, col) =
    fill P(x, y)--P(xx, y)--P(xx, yy)--P(x, yy)--cycle withcolor col;
enddef;
beginfig(1);
    fill unitsquare xscaled 420 yscaled 280 withcolor white;
    label.llft("VIZ-05-004" infont "cmr8", (414, 272));
    label.rt(btex Female (teal) / male (blue); labels: n etex scaled .65, (55, 246));
    draw P(0, 4.5)--P(0, 0.5)--P(100, 0.5) withcolor .4white;
    label.bot(btex 0 etex scaled .7, P(0, 0.5));
    label.bot(btex 25 etex scaled .7, P(25, 0.5));
    label.bot(btex 50 etex scaled .7, P(50, 0.5));
    label.bot(btex 75 etex scaled .7, P(75, 0.5));
    label.bot(btex 100 etex scaled .7, P(100, 0.5));
    label.lft(btex Crew etex scaled .7, P(0, 1));
    label.lft(btex 3rd etex scaled .7, P(0, 2));
    label.lft(btex 2nd etex scaled .7, P(0, 3));
    label.lft(btex 1st etex scaled .7, P(0, 4));
    label(btex Survived (\%) etex scaled .8, (227.5, 13));
    label(btex Group etex scaled .8 rotated 90, (13, 132));
% BEGIN EXAMPLE
    numeric n, v[][];
    n := 0;
    gdata("data/classes.tsv", c,
        n := n + 1;
        for j = 1 upto 12:
            v[n][j] := scantokens c[j];
        endfor
    );
    for k = 1 upto n:
        draw P(v[k][8], 5 - v[k][1])--P(v[k][11], 5 - v[k][1]) withcolor .6white;
        fill fullcircle scaled 6 shifted P(v[k][8], 5 - v[k][1]) withcolor Teal;
        fill fullcircle scaled 6 shifted P(v[k][11], 5 - v[k][1]) withcolor Blue;
        label.top(decimal v[k][6] infont "cmr7", P(v[k][8], 5 - v[k][1]));
        label.bot(decimal v[k][9] infont "cmr7", P(v[k][11], 5 - v[k][1]));
    endfor
% END EXAMPLE
    setbounds currentpicture to unitsquare xscaled 420 yscaled 280;
endfig;
end.
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =gdata + paths= | Native drawing method used here. |
| =classes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-05-005 | GMT: dumbbell
:PROPERTIES:
:CUSTOM_ID: VIZ-05-005
:ENGINE: gmt
:SCENARIO: dumbbell
:DATA_FILES: data/classes.tsv data/classes-y.txt
:END:
GMT reads selected columns through its native plotting modules; column expressions are performed by the shown local awk pipeline. The shared tables determine the statistics.

#+name: VIZ-05-005
#+begin_src bash :tangle no
#!/usr/bin/env bash
set -euo pipefail
export GMT_USERDIR="$PWD/.gmt"
mkdir -p "$GMT_USERDIR"
gmt begin VIZ-05-005 pdf
gmt set \
  FONT_ANNOT_PRIMARY 7p \
  FONT_LABEL 8p \
  FONT_TITLE 8p \
  MAP_TITLE_OFFSET 4p \
  MAP_FRAME_TYPE plain \
  MAP_TICK_LENGTH_PRIMARY 3p
gmt plot -R0/420/0/280 -JX420p/280p -Gwhite -W0p <<'CANVAS'
0 0
420 0
420 280
0 280
CANVAS
gmt text -F+f8p+jTR <<'ID'
414 272 VIZ-05-005
ID
gmt text -F+f7p+jML <<'LEGEND'
55 246 Female (teal) / male (blue); labels: n
LEGEND
gmt basemap -R0/100/0.5/4.5 -JX345p/175p -X55p -Y45p -Bpxa25+l"Survived (%)" \
  -Bpycdata/classes-y.txt+l"Group" -BWS
# BEGIN EXAMPLE
awk '{print ">";print $8,5-$1;print $11,5-$1}' data/classes.tsv | gmt plot -W1p,gray
awk '{print $8,5-$1}' data/classes.tsv | gmt plot -Sc6p -G#00b1b7
awk '{print $11,5-$1}' data/classes.tsv | gmt plot -Sc6p -G#00549f
awk '{print $8,5-$1,$6}' data/classes.tsv | gmt text -F+f6p+jBC -D0/4p
awk '{print $11,5-$1,$9}' data/classes.tsv | gmt text -F+f6p+jTC -D0/-4p
# END EXAMPLE
gmt end
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =segments + -Sc symbols= | Native drawing method used here. |
| =classes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

* Age distribution in three-year bins
:PROPERTIES:
:CUSTOM_ID: VIZ-06-000
:CHAPTER: 06
:END:
Known ages only: n=2,205. Bins are [0,3), [3,6), ... [72,75); fractional ages are not rounded.

** VIZ-06-001 | PGFplots / TikZ: histogram
:PROPERTIES:
:CUSTOM_ID: VIZ-06-001
:ENGINE: pgfplots
:SCENARIO: histogram
:DATA_FILES: data/ages.tsv
:END:
The shared three-year bins become bars of width 13.8 bp on a 75-year axis.

#+name: VIZ-06-001
#+begin_src latex :tangle no
\documentclass[tikz,border=0pt]{standalone}
\usepackage{pgfplots,pgfplotstable}
\usepgfplotslibrary{statistics,groupplots}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Wash}{HTML}{E8F1FA}
\definecolor{Missing}{HTML}{ECECED}
\begin{document}
  \begin{tikzpicture}[font=\fontsize{8}{10}\selectfont]
    \path[use as bounding box,fill=white] (0,0) rectangle (420bp,280bp);
    \node[anchor=north east] at (414bp,272bp) {VIZ-06-001};
    \node[anchor=west,font=\fontsize{7}{9}\selectfont] at
      (55bp,246bp) {Known ages: n=2,205; 2 ages missing};
% BEGIN EXAMPLE
    \begin{axis}[
        width=345bp, height=175bp,
        scale only axis, at={(55bp,45bp)},
        anchor=south west, xmin=0,
        xmax=75, ymin=0,
        ymax=300, xtick={0,15,30,45,60,75},
        ytick={0,50,100,150,200,250,300}, xlabel={Age (years)},
        ylabel={People}, axis lines=left,
        tick align=outside, enlargelimits=false,
        clip=false
    ]
      \addplot[ybar,bar shift=0pt,bar width=13.8bp,fill=Blue,draw=white,line width=.2bp]
      table[x index=0,y index=3]{data/ages.tsv};
    \end{axis}
% END EXAMPLE
  \end{tikzpicture}
\end{document}
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =table + fixed bar width= | Native drawing method used here. |
| =ages.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-06-002 | gnuplot: histogram
:PROPERTIES:
:CUSTOM_ID: VIZ-06-002
:ENGINE: gnuplot
:SCENARIO: histogram
:DATA_FILES: data/ages.tsv
:END:
Draw pre-binned counts at the shared bin centres; no engine-specific histogram binning occurs.

#+name: VIZ-06-002
#+begin_src gnuplot :tangle no
set terminal pdfcairo size 5.833333in, 3.888889in font "Helvetica,8"
set output "VIZ-06-002.pdf"
set lmargin at screen 0.13095238095238096
set rmargin at screen 0.9523809523809523
set bmargin at screen 0.16071428571428573
set tmargin at screen 0.7857142857142857
set xrange [0:75]
set yrange [0:300]
set xtics ("0" 0, "15" 15, "30" 30, "45" 45, "60" 60, "75" 75)
set ytics ("0" 0, "50" 50, "100" 100, "150" 150, "200" 200, "250" 250, "300" 300)
set xlabel "Age (years)"
set ylabel "People"
set border 3
set tics out nomirror
unset key
set style fill solid 1.0 noborder
set label 1 "VIZ-06-002" at screen .985, .97 right
set label 2 "Known ages: n=2,205; 2 ages missing" at screen .13, .88 left font ",7"
set palette defined (0 "#e8f1fa", 100 "#00549f")
set cbrange [0:100]
unset colorbox
# BEGIN EXAMPLE
set boxwidth 3 absolute
plot "data/ages.tsv" using 1:4 with boxes lc rgb "#00549f"
# END EXAMPLE
unset output
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =boxwidth 3 absolute= | Native drawing method used here. |
| =ages.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-06-003 | Asymptote: histogram
:PROPERTIES:
:CUSTOM_ID: VIZ-06-003
:ENGINE: asymptote
:SCENARIO: histogram
:DATA_FILES: data/ages.tsv
:END:
Asymptote reads the shared numeric table into typed arrays and draws this chart with paths, pens and physical-size symbols.

#+name: VIZ-06-003
#+begin_src asymptote :tangle no
import graph;
size(420bp, 280bp, IgnoreAspect);
defaultpen(fontsize(8));
pen Blue = rgb(0, 84 / 255, 159 / 255), Teal = rgb(0, 177 / 255, 183 / 255);
pen Orange = rgb(246 / 255, 168 / 255, 0), Wash = rgb(232 / 255, 241 / 255, 250 / 255);
pen Missing = rgb(236 / 255, 236 / 255, 237 / 255);
pair P(real x, real y) {
    return (55 + 345 * (x - (0)) / (75), 45 + 175 * (y - (0)) / (300));
}
void rect(real x, real y, real xx, real yy, pen p) {
    fill(P(x, y)--P(xx, y)--P(xx, yy)--P(x, yy)--cycle, p);
}
fill(box((0, 0), (420, 280)), white);
label("VIZ-06-003", (414, 272), SW, fontsize(8));
label("Known ages: n=2,205; 2 ages missing", (55, 246), E, fontsize(7));
draw(P(0, 300)--P(0, 0)--P(75, 0), gray(.4));
label("0", P(0, 0), S, fontsize(7));
label("15", P(15, 0), S, fontsize(7));
label("30", P(30, 0), S, fontsize(7));
label("45", P(45, 0), S, fontsize(7));
label("60", P(60, 0), S, fontsize(7));
label("75", P(75, 0), S, fontsize(7));
label("0", P(0, 0), W, fontsize(7));
label("50", P(0, 50), W, fontsize(7));
label("100", P(0, 100), W, fontsize(7));
label("150", P(0, 150), W, fontsize(7));
label("200", P(0, 200), W, fontsize(7));
label("250", P(0, 250), W, fontsize(7));
label("300", P(0, 300), W, fontsize(7));
label("Age (years)", (227.5, 13), fontsize(8));
label(rotate(90) * Label("People"), (13, 132), fontsize(8));
// BEGIN EXAMPLE
real[][] d = input("data/ages.tsv").line();
for (int i = 0; i < d.length; ++i) {
    real[] v = d[i];
    rect(v[1], 0, v[2], v[3], Blue);
}
// END EXAMPLE
shipout("VIZ-06-003", bbox(0));
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =arrays + native paths= | Native drawing method used here. |
| =ages.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-06-004 | MetaPost: histogram
:PROPERTIES:
:CUSTOM_ID: VIZ-06-004
:ENGINE: metapost
:SCENARIO: histogram
:DATA_FILES: data/ages.tsv
:END:
MetaPost reads numeric fields with gdata and scantokens, then constructs the chart with paths, TeX labels and colour interpolation.

#+name: VIZ-06-004
#+begin_src metapost :tangle no
input graph;
prologues := 3;
outputformat := "svg";
outputtemplate := "VIZ-06-004.svg";
color Blue, Teal, Orange, Wash, Missing;
Blue := (0, 84 / 255, 159 / 255);
Teal := (0, 177 / 255, 183 / 255);
Orange := (246 / 255, 168 / 255, 0);
Wash := (232 / 255, 241 / 255, 250 / 255);
Missing := (236 / 255, 236 / 255, 237 / 255);
vardef P(expr x, y) =
    (55 + 345 * (x - (0)) / (75), 45 + 175 * (y - (0)) / (300))
enddef;
def rect(expr x, y, xx, yy, col) =
    fill P(x, y)--P(xx, y)--P(xx, yy)--P(x, yy)--cycle withcolor col;
enddef;
beginfig(1);
    fill unitsquare xscaled 420 yscaled 280 withcolor white;
    label.llft("VIZ-06-004" infont "cmr8", (414, 272));
    label.rt(btex Known ages: n=2,205; 2 ages missing etex scaled .65, (55, 246));
    draw P(0, 300)--P(0, 0)--P(75, 0) withcolor .4white;
    label.bot(btex 0 etex scaled .7, P(0, 0));
    label.bot(btex 15 etex scaled .7, P(15, 0));
    label.bot(btex 30 etex scaled .7, P(30, 0));
    label.bot(btex 45 etex scaled .7, P(45, 0));
    label.bot(btex 60 etex scaled .7, P(60, 0));
    label.bot(btex 75 etex scaled .7, P(75, 0));
    label.lft(btex 0 etex scaled .7, P(0, 0));
    label.lft(btex 50 etex scaled .7, P(0, 50));
    label.lft(btex 100 etex scaled .7, P(0, 100));
    label.lft(btex 150 etex scaled .7, P(0, 150));
    label.lft(btex 200 etex scaled .7, P(0, 200));
    label.lft(btex 250 etex scaled .7, P(0, 250));
    label.lft(btex 300 etex scaled .7, P(0, 300));
    label(btex Age (years) etex scaled .8, (227.5, 13));
    label(btex People etex scaled .8 rotated 90, (13, 132));
% BEGIN EXAMPLE
    numeric n, v[][];
    n := 0;
    gdata("data/ages.tsv", c,
        n := n + 1;
        for j = 1 upto 10:
            v[n][j] := scantokens c[j];
        endfor
    );
    for k = 1 upto n:
        rect(v[k][2], 0, v[k][3], v[k][4], Blue);
    endfor
% END EXAMPLE
    setbounds currentpicture to unitsquare xscaled 420 yscaled 280;
endfig;
end.
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =gdata + paths= | Native drawing method used here. |
| =ages.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-06-005 | GMT: histogram
:PROPERTIES:
:CUSTOM_ID: VIZ-06-005
:ENGINE: gmt
:SCENARIO: histogram
:DATA_FILES: data/ages.tsv
:END:
GMT reads selected columns through its native plotting modules; column expressions are performed by the shown local awk pipeline. The shared tables determine the statistics.

#+name: VIZ-06-005
#+begin_src bash :tangle no
#!/usr/bin/env bash
set -euo pipefail
export GMT_USERDIR="$PWD/.gmt"
mkdir -p "$GMT_USERDIR"
gmt begin VIZ-06-005 pdf
gmt set \
  FONT_ANNOT_PRIMARY 7p \
  FONT_LABEL 8p \
  FONT_TITLE 8p \
  MAP_TITLE_OFFSET 4p \
  MAP_FRAME_TYPE plain \
  MAP_TICK_LENGTH_PRIMARY 3p
gmt plot -R0/420/0/280 -JX420p/280p -Gwhite -W0p <<'CANVAS'
0 0
420 0
420 280
0 280
CANVAS
gmt text -F+f8p+jTR <<'ID'
414 272 VIZ-06-005
ID
gmt text -F+f7p+jML <<'LEGEND'
55 246 Known ages: n=2,205; 2 ages missing
LEGEND
gmt basemap -R0/75/0/300 -JX345p/175p -X55p -Y45p -Bpxa15+l"Age (years)" \
  -Bpya50+l"People" -BWS
# BEGIN EXAMPLE
gmt plot data/ages.tsv -i0,3 -Sb13.8p+b0 -G#00549f
# END EXAMPLE
gmt end
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =plot -Sb= | Native drawing method used here. |
| =ages.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

* The empirical cumulative age distribution
:PROPERTIES:
:CUSTOM_ID: VIZ-07-000
:CHAPTER: 07
:END:
Right-continuous ECDF of all 2,205 known ages. Shared vertices group tied ages and make step conventions identical.

** VIZ-07-001 | PGFplots / TikZ: ecdf
:PROPERTIES:
:CUSTOM_ID: VIZ-07-001
:ENGINE: pgfplots
:SCENARIO: ecdf
:DATA_FILES: data/ecdf.tsv
:END:
Plot the precomputed vertical-and-horizontal vertices directly, preserving ties and right continuity.

#+name: VIZ-07-001
#+begin_src latex :tangle no
\documentclass[tikz,border=0pt]{standalone}
\usepackage{pgfplots,pgfplotstable}
\usepgfplotslibrary{statistics,groupplots}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Wash}{HTML}{E8F1FA}
\definecolor{Missing}{HTML}{ECECED}
\begin{document}
  \begin{tikzpicture}[font=\fontsize{8}{10}\selectfont]
    \path[use as bounding box,fill=white] (0,0) rectangle (420bp,280bp);
    \node[anchor=north east] at (414bp,272bp) {VIZ-07-001};
    \node[anchor=west,font=\fontsize{7}{9}\selectfont] at
      (55bp,246bp) {Known ages: n=2,205; 2 ages missing};
% BEGIN EXAMPLE
    \begin{axis}[
        width=345bp, height=175bp,
        scale only axis, at={(55bp,45bp)},
        anchor=south west, xmin=0,
        xmax=75, ymin=0,
        ymax=1, xtick={0,15,30,45,60,75},
        ytick={0,0.25,0.5,0.75,1}, xlabel={Age (years)},
        ylabel={Cumulative fraction}, axis lines=left,
        tick align=outside, enlargelimits=false,
        clip=false
    ]
      \addplot[Blue,thick,no marks]
      table[x index=0,y index=1]{data/ecdf.tsv};
    \end{axis}
% END EXAMPLE
  \end{tikzpicture}
\end{document}
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =table + line path= | Native drawing method used here. |
| =ecdf.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-07-002 | gnuplot: ecdf
:PROPERTIES:
:CUSTOM_ID: VIZ-07-002
:ENGINE: gnuplot
:SCENARIO: ecdf
:DATA_FILES: data/ecdf.tsv
:END:
The shared explicit step vertices make an ordinary line plot an exact empirical CDF.

#+name: VIZ-07-002
#+begin_src gnuplot :tangle no
set terminal pdfcairo size 5.833333in, 3.888889in font "Helvetica,8"
set output "VIZ-07-002.pdf"
set lmargin at screen 0.13095238095238096
set rmargin at screen 0.9523809523809523
set bmargin at screen 0.16071428571428573
set tmargin at screen 0.7857142857142857
set xrange [0:75]
set yrange [0:1]
set xtics ("0" 0, "15" 15, "30" 30, "45" 45, "60" 60, "75" 75)
set ytics ("0" 0, "0.25" 0.25, "0.5" 0.5, "0.75" 0.75, "1" 1)
set xlabel "Age (years)"
set ylabel "Cumulative fraction"
set border 3
set tics out nomirror
unset key
set style fill solid 1.0 noborder
set label 1 "VIZ-07-002" at screen .985, .97 right
set label 2 "Known ages: n=2,205; 2 ages missing" at screen .13, .88 left font ",7"
set palette defined (0 "#e8f1fa", 100 "#00549f")
set cbrange [0:100]
unset colorbox
# BEGIN EXAMPLE
plot "data/ecdf.tsv" using 1:2 with lines lw 1.4 lc rgb "#00549f"
# END EXAMPLE
unset output
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =with lines= | Native drawing method used here. |
| =ecdf.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-07-003 | Asymptote: ecdf
:PROPERTIES:
:CUSTOM_ID: VIZ-07-003
:ENGINE: asymptote
:SCENARIO: ecdf
:DATA_FILES: data/ecdf.tsv
:END:
Asymptote reads the shared numeric table into typed arrays and draws this chart with paths, pens and physical-size symbols.

#+name: VIZ-07-003
#+begin_src asymptote :tangle no
import graph;
size(420bp, 280bp, IgnoreAspect);
defaultpen(fontsize(8));
pen Blue = rgb(0, 84 / 255, 159 / 255), Teal = rgb(0, 177 / 255, 183 / 255);
pen Orange = rgb(246 / 255, 168 / 255, 0), Wash = rgb(232 / 255, 241 / 255, 250 / 255);
pen Missing = rgb(236 / 255, 236 / 255, 237 / 255);
pair P(real x, real y) {
    return (55 + 345 * (x - (0)) / (75), 45 + 175 * (y - (0)) / (1));
}
void rect(real x, real y, real xx, real yy, pen p) {
    fill(P(x, y)--P(xx, y)--P(xx, yy)--P(x, yy)--cycle, p);
}
fill(box((0, 0), (420, 280)), white);
label("VIZ-07-003", (414, 272), SW, fontsize(8));
label("Known ages: n=2,205; 2 ages missing", (55, 246), E, fontsize(7));
draw(P(0, 1)--P(0, 0)--P(75, 0), gray(.4));
label("0", P(0, 0), S, fontsize(7));
label("15", P(15, 0), S, fontsize(7));
label("30", P(30, 0), S, fontsize(7));
label("45", P(45, 0), S, fontsize(7));
label("60", P(60, 0), S, fontsize(7));
label("75", P(75, 0), S, fontsize(7));
label("0", P(0, 0), W, fontsize(7));
label("0.25", P(0, 0.25), W, fontsize(7));
label("0.5", P(0, 0.5), W, fontsize(7));
label("0.75", P(0, 0.75), W, fontsize(7));
label("1", P(0, 1), W, fontsize(7));
label("Age (years)", (227.5, 13), fontsize(8));
label(rotate(90) * Label("Cumulative fraction"), (13, 132), fontsize(8));
// BEGIN EXAMPLE
real[][] d = input("data/ecdf.tsv").line();
path curve = P(d[0][0], d[0][1]);
for (int i = 1; i < d.length; ++i)
    curve = curve--P(d[i][0], d[i][1]);
draw(curve, Blue + linewidth(1));
// END EXAMPLE
shipout("VIZ-07-003", bbox(0));
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =arrays + native paths= | Native drawing method used here. |
| =ecdf.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-07-004 | MetaPost: ecdf
:PROPERTIES:
:CUSTOM_ID: VIZ-07-004
:ENGINE: metapost
:SCENARIO: ecdf
:DATA_FILES: data/ecdf.tsv
:END:
MetaPost reads numeric fields with gdata and scantokens, then constructs the chart with paths, TeX labels and colour interpolation.

#+name: VIZ-07-004
#+begin_src metapost :tangle no
input graph;
prologues := 3;
outputformat := "svg";
outputtemplate := "VIZ-07-004.svg";
color Blue, Teal, Orange, Wash, Missing;
Blue := (0, 84 / 255, 159 / 255);
Teal := (0, 177 / 255, 183 / 255);
Orange := (246 / 255, 168 / 255, 0);
Wash := (232 / 255, 241 / 255, 250 / 255);
Missing := (236 / 255, 236 / 255, 237 / 255);
vardef P(expr x, y) =
    (55 + 345 * (x - (0)) / (75), 45 + 175 * (y - (0)) / (1))
enddef;
def rect(expr x, y, xx, yy, col) =
    fill P(x, y)--P(xx, y)--P(xx, yy)--P(x, yy)--cycle withcolor col;
enddef;
beginfig(1);
    fill unitsquare xscaled 420 yscaled 280 withcolor white;
    label.llft("VIZ-07-004" infont "cmr8", (414, 272));
    label.rt(btex Known ages: n=2,205; 2 ages missing etex scaled .65, (55, 246));
    draw P(0, 1)--P(0, 0)--P(75, 0) withcolor .4white;
    label.bot(btex 0 etex scaled .7, P(0, 0));
    label.bot(btex 15 etex scaled .7, P(15, 0));
    label.bot(btex 30 etex scaled .7, P(30, 0));
    label.bot(btex 45 etex scaled .7, P(45, 0));
    label.bot(btex 60 etex scaled .7, P(60, 0));
    label.bot(btex 75 etex scaled .7, P(75, 0));
    label.lft(btex 0 etex scaled .7, P(0, 0));
    label.lft(btex 0.25 etex scaled .7, P(0, 0.25));
    label.lft(btex 0.5 etex scaled .7, P(0, 0.5));
    label.lft(btex 0.75 etex scaled .7, P(0, 0.75));
    label.lft(btex 1 etex scaled .7, P(0, 1));
    label(btex Age (years) etex scaled .8, (227.5, 13));
    label(btex Cumulative fraction etex scaled .8 rotated 90, (13, 132));
% BEGIN EXAMPLE
    numeric n, v[][];
    n := 0;
    gdata("data/ecdf.tsv", c,
        n := n + 1;
        for j = 1 upto 2:
            v[n][j] := scantokens c[j];
        endfor
    );
    path curve;
    curve := P(v[1][1], v[1][2]);
    for k = 2 upto n:
        curve := curve--P(v[k][1], v[k][2]);
    endfor
    draw curve withpen pencircle scaled 1 withcolor Blue;
% END EXAMPLE
    setbounds currentpicture to unitsquare xscaled 420 yscaled 280;
endfig;
end.
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =gdata + paths= | Native drawing method used here. |
| =ecdf.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-07-005 | GMT: ecdf
:PROPERTIES:
:CUSTOM_ID: VIZ-07-005
:ENGINE: gmt
:SCENARIO: ecdf
:DATA_FILES: data/ecdf.tsv
:END:
GMT reads selected columns through its native plotting modules; column expressions are performed by the shown local awk pipeline. The shared tables determine the statistics.

#+name: VIZ-07-005
#+begin_src bash :tangle no
#!/usr/bin/env bash
set -euo pipefail
export GMT_USERDIR="$PWD/.gmt"
mkdir -p "$GMT_USERDIR"
gmt begin VIZ-07-005 pdf
gmt set \
  FONT_ANNOT_PRIMARY 7p \
  FONT_LABEL 8p \
  FONT_TITLE 8p \
  MAP_TITLE_OFFSET 4p \
  MAP_FRAME_TYPE plain \
  MAP_TICK_LENGTH_PRIMARY 3p
gmt plot -R0/420/0/280 -JX420p/280p -Gwhite -W0p <<'CANVAS'
0 0
420 0
420 280
0 280
CANVAS
gmt text -F+f8p+jTR <<'ID'
414 272 VIZ-07-005
ID
gmt text -F+f7p+jML <<'LEGEND'
55 246 Known ages: n=2,205; 2 ages missing
LEGEND
gmt basemap -R0/75/0/1 -JX345p/175p -X55p -Y45p -Bpxa15+l"Age (years)" \
  -Bpya0.25+l"Cumulative fraction" -BWS
# BEGIN EXAMPLE
gmt plot data/ecdf.tsv -i0,1 -W1p,#00549f
# END EXAMPLE
gmt end
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =plot -W= | Native drawing method used here. |
| =ecdf.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

* Five-number age summaries
:PROPERTIES:
:CUSTOM_ID: VIZ-08-000
:CHAPTER: 08
:END:
Whiskers are minimum and maximum. Quartiles use linear interpolation at p*(n-1); no automatic outlier rule is applied.

** VIZ-08-001 | PGFplots / TikZ: box
:PROPERTIES:
:CUSTOM_ID: VIZ-08-001
:ENGINE: pgfplots
:SCENARIO: box
:DATA_FILES: data/boxes.tsv
:END:
PGFplots consumes shared minimum, quartiles, median and maximum without recalculating them.

#+name: VIZ-08-001
#+begin_src latex :tangle no
\documentclass[tikz,border=0pt]{standalone}
\usepackage{pgfplots,pgfplotstable}
\usepgfplotslibrary{statistics,groupplots}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Wash}{HTML}{E8F1FA}
\definecolor{Missing}{HTML}{ECECED}
\begin{document}
  \begin{tikzpicture}[font=\fontsize{8}{10}\selectfont]
    \path[use as bounding box,fill=white] (0,0) rectangle (420bp,280bp);
    \node[anchor=north east] at (414bp,272bp) {VIZ-08-001};
    \node[anchor=west,font=\fontsize{7}{9}\selectfont] at
      (55bp,246bp) {Whiskers: min/max; box: Q1/median/Q3};
% BEGIN EXAMPLE
    \pgfplotstableread{data/boxes.tsv}\Data
    \begin{axis}[
        width=345bp, height=175bp,
        scale only axis, at={(55bp,45bp)},
        anchor=south west, xmin=0.5,
        xmax=4.5, ymin=0,
        ymax=75, xtick={1,2,3,4},
        ytick={0,15,30,45,60,75}, xlabel={Passenger class / crew},
        ylabel={Age (years)}, axis lines=left,
        tick align=outside, enlargelimits=false,
        clip=false, xticklabels={1st,2nd,3rd,Crew}
    ]
      \pgfplotsinvokeforeach{0,...,3}{\def\i{#1}
        \pgfplotstablegetelem{\i}{[index]0}\of\Data\let\va\pgfplotsretval
        \pgfplotstablegetelem{\i}{[index]1}\of\Data\let\vb\pgfplotsretval
        \pgfplotstablegetelem{\i}{[index]2}\of\Data\let\vc\pgfplotsretval
        \pgfplotstablegetelem{\i}{[index]3}\of\Data\let\vd\pgfplotsretval
        \pgfplotstablegetelem{\i}{[index]4}\of\Data\let\ve\pgfplotsretval
        \pgfplotstablegetelem{\i}{[index]5}\of\Data\let\vf\pgfplotsretval
        \pgfplotstablegetelem{\i}{[index]6}\of\Data\let\vg\pgfplotsretval
        \edef\boxcommand{\noexpand\addplot+[
          boxplot prepared={
            draw position=\va,
            lower whisker=\vb,
            lower quartile=\vc,
            median=\vd,
            upper quartile=\ve,
            upper whisker=\vf
          },
          boxplot/draw direction=y,
          boxplot/box extend=.5,
          fill=Wash,
          draw=Blue
        ]
        coordinates {};}
        \boxcommand
      }
    \end{axis}
% END EXAMPLE
  \end{tikzpicture}
\end{document}
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =boxplot prepared= | Native drawing method used here. |
| =boxes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-08-002 | gnuplot: box
:PROPERTIES:
:CUSTOM_ID: VIZ-08-002
:ENGINE: gnuplot
:SCENARIO: box
:DATA_FILES: data/boxes.tsv
:END:
Map shared quartiles and extrema to candlestick geometry; a second layer draws the median.

#+name: VIZ-08-002
#+begin_src gnuplot :tangle no
set terminal pdfcairo size 5.833333in, 3.888889in font "Helvetica,8"
set output "VIZ-08-002.pdf"
set lmargin at screen 0.13095238095238096
set rmargin at screen 0.9523809523809523
set bmargin at screen 0.16071428571428573
set tmargin at screen 0.7857142857142857
set xrange [0.5:4.5]
set yrange [0:75]
set xtics ("1st" 1, "2nd" 2, "3rd" 3, "Crew" 4)
set ytics ("0" 0, "15" 15, "30" 30, "45" 45, "60" 60, "75" 75)
set xlabel "Passenger class / crew"
set ylabel "Age (years)"
set border 3
set tics out nomirror
unset key
set style fill solid 1.0 noborder
set label 1 "VIZ-08-002" at screen .985, .97 right
set label 2 "Whiskers: min/max; box: Q1/median/Q3" at screen .13, .88 left font ",7"
set palette defined (0 "#e8f1fa", 100 "#00549f")
set cbrange [0:100]
unset colorbox
# BEGIN EXAMPLE
set boxwidth .5 absolute
set style fill solid 1 border lc rgb "#00549f"
plot "data/boxes.tsv" using 1:3:2:6:5 \
        with candlesticks whiskerbars .5 lw 1 lc rgb "#00549f" fc rgb "#e8f1fa", \
     "" using 1:4:4:4:4 \
        with candlesticks lw 1.4 lc rgb "#00549f"
# END EXAMPLE
unset output
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =candlesticks + whiskerbars= | Native drawing method used here. |
| =boxes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-08-003 | Asymptote: box
:PROPERTIES:
:CUSTOM_ID: VIZ-08-003
:ENGINE: asymptote
:SCENARIO: box
:DATA_FILES: data/boxes.tsv
:END:
Asymptote reads the shared numeric table into typed arrays and draws this chart with paths, pens and physical-size symbols.

#+name: VIZ-08-003
#+begin_src asymptote :tangle no
import graph;
size(420bp, 280bp, IgnoreAspect);
defaultpen(fontsize(8));
pen Blue = rgb(0, 84 / 255, 159 / 255), Teal = rgb(0, 177 / 255, 183 / 255);
pen Orange = rgb(246 / 255, 168 / 255, 0), Wash = rgb(232 / 255, 241 / 255, 250 / 255);
pen Missing = rgb(236 / 255, 236 / 255, 237 / 255);
pair P(real x, real y) {
    return (55 + 345 * (x - (0.5)) / (4.0), 45 + 175 * (y - (0)) / (75));
}
void rect(real x, real y, real xx, real yy, pen p) {
    fill(P(x, y)--P(xx, y)--P(xx, yy)--P(x, yy)--cycle, p);
}
fill(box((0, 0), (420, 280)), white);
label("VIZ-08-003", (414, 272), SW, fontsize(8));
label("Whiskers: min/max; box: Q1/median/Q3", (55, 246), E, fontsize(7));
draw(P(0.5, 75)--P(0.5, 0)--P(4.5, 0), gray(.4));
label("1st", P(1, 0), S, fontsize(7));
label("2nd", P(2, 0), S, fontsize(7));
label("3rd", P(3, 0), S, fontsize(7));
label("Crew", P(4, 0), S, fontsize(7));
label("0", P(0.5, 0), W, fontsize(7));
label("15", P(0.5, 15), W, fontsize(7));
label("30", P(0.5, 30), W, fontsize(7));
label("45", P(0.5, 45), W, fontsize(7));
label("60", P(0.5, 60), W, fontsize(7));
label("75", P(0.5, 75), W, fontsize(7));
label("Passenger class / crew", (227.5, 13), fontsize(8));
label(rotate(90) * Label("Age (years)"), (13, 132), fontsize(8));
// BEGIN EXAMPLE
real[][] d = input("data/boxes.tsv").line();
for (int i = 0; i < d.length; ++i) {
    real[] v = d[i];
    draw(P(v[0], v[1])--P(v[0], v[5]), Blue);
    for (int j = 1; j <= 5; j += 4)
        draw(P(v[0] - .15, v[j])--P(v[0] + .15, v[j]), Blue);
    rect(v[0] - .25, v[2], v[0] + .25, v[4], Wash);
    draw(P(v[0] - .25, v[2])--P(v[0] + .25, v[2])--P(v[0] + .25, v[4])--P(v[0] - .25,
        v[4])--cycle, Blue);
    draw(P(v[0] - .25, v[3])--P(v[0] + .25, v[3]), Blue);
}
// END EXAMPLE
shipout("VIZ-08-003", bbox(0));
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =arrays + native paths= | Native drawing method used here. |
| =boxes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-08-004 | MetaPost: box
:PROPERTIES:
:CUSTOM_ID: VIZ-08-004
:ENGINE: metapost
:SCENARIO: box
:DATA_FILES: data/boxes.tsv
:END:
MetaPost reads numeric fields with gdata and scantokens, then constructs the chart with paths, TeX labels and colour interpolation.

#+name: VIZ-08-004
#+begin_src metapost :tangle no
input graph;
prologues := 3;
outputformat := "svg";
outputtemplate := "VIZ-08-004.svg";
color Blue, Teal, Orange, Wash, Missing;
Blue := (0, 84 / 255, 159 / 255);
Teal := (0, 177 / 255, 183 / 255);
Orange := (246 / 255, 168 / 255, 0);
Wash := (232 / 255, 241 / 255, 250 / 255);
Missing := (236 / 255, 236 / 255, 237 / 255);
vardef P(expr x, y) =
    (55 + 345 * (x - (0.5)) / (4.0), 45 + 175 * (y - (0)) / (75))
enddef;
def rect(expr x, y, xx, yy, col) =
    fill P(x, y)--P(xx, y)--P(xx, yy)--P(x, yy)--cycle withcolor col;
enddef;
beginfig(1);
    fill unitsquare xscaled 420 yscaled 280 withcolor white;
    label.llft("VIZ-08-004" infont "cmr8", (414, 272));
    label.rt(btex Whiskers: min/max; box: Q1/median/Q3 etex scaled .65, (55, 246));
    draw P(0.5, 75)--P(0.5, 0)--P(4.5, 0) withcolor .4white;
    label.bot(btex 1st etex scaled .7, P(1, 0));
    label.bot(btex 2nd etex scaled .7, P(2, 0));
    label.bot(btex 3rd etex scaled .7, P(3, 0));
    label.bot(btex Crew etex scaled .7, P(4, 0));
    label.lft(btex 0 etex scaled .7, P(0.5, 0));
    label.lft(btex 15 etex scaled .7, P(0.5, 15));
    label.lft(btex 30 etex scaled .7, P(0.5, 30));
    label.lft(btex 45 etex scaled .7, P(0.5, 45));
    label.lft(btex 60 etex scaled .7, P(0.5, 60));
    label.lft(btex 75 etex scaled .7, P(0.5, 75));
    label(btex Passenger class / crew etex scaled .8, (227.5, 13));
    label(btex Age (years) etex scaled .8 rotated 90, (13, 132));
% BEGIN EXAMPLE
    numeric n, v[][];
    n := 0;
    gdata("data/boxes.tsv", c,
        n := n + 1;
        for j = 1 upto 7:
            v[n][j] := scantokens c[j];
        endfor
    );
    for k = 1 upto n:
        draw P(v[k][1], v[k][2])--P(v[k][1], v[k][6]) withcolor Blue;
        for j = 2 step 4 until 6:
            draw P(v[k][1] - .15, v[k][j])--P(v[k][1] + .15, v[k][j]) withcolor Blue;
        endfor
        rect(v[k][1] - .25, v[k][3], v[k][1] + .25, v[k][5], Wash);
        draw P(v[k][1] - .25, v[k][3])--P(v[k][1] + .25, v[k][3])--P(v[k][1] + .25,
            v[k][5])--P(v[k][1] - .25, v[k][5])--cycle withcolor Blue;
        draw P(v[k][1] - .25, v[k][4])--P(v[k][1] + .25, v[k][4]) withcolor Blue;
    endfor
% END EXAMPLE
    setbounds currentpicture to unitsquare xscaled 420 yscaled 280;
endfig;
end.
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =gdata + paths= | Native drawing method used here. |
| =boxes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-08-005 | GMT: box
:PROPERTIES:
:CUSTOM_ID: VIZ-08-005
:ENGINE: gmt
:SCENARIO: box
:DATA_FILES: data/boxes.tsv data/classes-x.txt
:END:
GMT reads selected columns through its native plotting modules; column expressions are performed by the shown local awk pipeline. The shared tables determine the statistics.

#+name: VIZ-08-005
#+begin_src bash :tangle no
#!/usr/bin/env bash
set -euo pipefail
export GMT_USERDIR="$PWD/.gmt"
mkdir -p "$GMT_USERDIR"
gmt begin VIZ-08-005 pdf
gmt set \
  FONT_ANNOT_PRIMARY 7p \
  FONT_LABEL 8p \
  FONT_TITLE 8p \
  MAP_TITLE_OFFSET 4p \
  MAP_FRAME_TYPE plain \
  MAP_TICK_LENGTH_PRIMARY 3p
gmt plot -R0/420/0/280 -JX420p/280p -Gwhite -W0p <<'CANVAS'
0 0
420 0
420 280
0 280
CANVAS
gmt text -F+f8p+jTR <<'ID'
414 272 VIZ-08-005
ID
gmt text -F+f7p+jML <<'LEGEND'
55 246 Whiskers: min/max; box: Q1/median/Q3
LEGEND
gmt basemap -R0.5/4.5/0/75 -JX345p/175p -X55p -Y45p \
  -Bpxcdata/classes-x.txt+l"Passenger class / crew" -Bpya15+l"Age (years)" -BWS
# BEGIN EXAMPLE
gmt plot data/boxes.tsv -i0,3,1,2,4,5 -EY+w43p/26p+p0.8p,#00549f -G#e8f1fa -W1p,#00549f
# END EXAMPLE
gmt end
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =plot -EY= | Native drawing method used here. |
| =boxes.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

* Violin densities with a shared bandwidth
:PROPERTIES:
:CUSTOM_ID: VIZ-09-000
:CHAPTER: 09
:END:
Gaussian KDE, bandwidth 3 years, equal area per group and one common width factor. Curves are displayed over ages 0â��75.

The Gaussian kernels integrate to one per group before display clipping. The display is limited to 0â��75 years without boundary correction or renormalization; the small tail beyond this range is omitted. Width is not scaled by group size.

** VIZ-09-001 | PGFplots / TikZ: violin
:PROPERTIES:
:CUSTOM_ID: VIZ-09-001
:ENGINE: pgfplots
:SCENARIO: violin
:DATA_FILES: data/violin-1.tsv data/violin-2.tsv data/violin-3.tsv data/violin-4.tsv
:END:
Four shared KDE polygons become closed filled paths; PGFplots handles only axes and geometry.

#+name: VIZ-09-001
#+begin_src latex :tangle no
\documentclass[tikz,border=0pt]{standalone}
\usepackage{pgfplots,pgfplotstable}
\usepgfplotslibrary{statistics,groupplots}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Wash}{HTML}{E8F1FA}
\definecolor{Missing}{HTML}{ECECED}
\begin{document}
  \begin{tikzpicture}[font=\fontsize{8}{10}\selectfont]
    \path[use as bounding box,fill=white] (0,0) rectangle (420bp,280bp);
    \node[anchor=north east] at (414bp,272bp) {VIZ-09-001};
    \node[anchor=west,font=\fontsize{7}{9}\selectfont] at
      (55bp,246bp) {Gaussian KDE: bandwidth 3 years; common width scale};
% BEGIN EXAMPLE
    \begin{axis}[
        width=345bp, height=175bp,
        scale only axis, at={(55bp,45bp)},
        anchor=south west, xmin=0.5,
        xmax=4.5, ymin=0,
        ymax=75, xtick={1,2,3,4},
        ytick={0,15,30,45,60,75}, xlabel={Passenger class / crew},
        ylabel={Age (years)}, axis lines=left,
        tick align=outside, enlargelimits=false,
        clip=false, xticklabels={1st,2nd,3rd,Crew}
    ]
      \addplot[fill=Wash,draw=Blue,thin]
      table[x index=0,y index=1]{data/violin-1.tsv} \closedcycle;
      \addplot[fill=Wash,draw=Blue,thin]
      table[x index=0,y index=1]{data/violin-2.tsv} \closedcycle;
      \addplot[fill=Wash,draw=Blue,thin]
      table[x index=0,y index=1]{data/violin-3.tsv} \closedcycle;
      \addplot[fill=Wash,draw=Blue,thin]
      table[x index=0,y index=1]{data/violin-4.tsv} \closedcycle;
    \end{axis}
% END EXAMPLE
  \end{tikzpicture}
\end{document}
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =closedcycle= | Native drawing method used here. |
| =violin-1.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-09-002 | gnuplot: violin
:PROPERTIES:
:CUSTOM_ID: VIZ-09-002
:ENGINE: gnuplot
:SCENARIO: violin
:DATA_FILES: data/violin-1.tsv data/violin-2.tsv data/violin-3.tsv data/violin-4.tsv
:END:
Read four prepared polygon boundaries and fill their closed interiors.

#+name: VIZ-09-002
#+begin_src gnuplot :tangle no
set terminal pdfcairo size 5.833333in, 3.888889in font "Helvetica,8"
set output "VIZ-09-002.pdf"
set lmargin at screen 0.13095238095238096
set rmargin at screen 0.9523809523809523
set bmargin at screen 0.16071428571428573
set tmargin at screen 0.7857142857142857
set xrange [0.5:4.5]
set yrange [0:75]
set xtics ("1st" 1, "2nd" 2, "3rd" 3, "Crew" 4)
set ytics ("0" 0, "15" 15, "30" 30, "45" 45, "60" 60, "75" 75)
set xlabel "Passenger class / crew"
set ylabel "Age (years)"
set border 3
set tics out nomirror
unset key
set style fill solid 1.0 noborder
set label 1 "VIZ-09-002" at screen .985, .97 right
set label 2 "Gaussian KDE: bandwidth 3 years; common width scale" at screen .13, .88 \
    left font ",7"
set palette defined (0 "#e8f1fa", 100 "#00549f")
set cbrange [0:100]
unset colorbox
# BEGIN EXAMPLE
plot "data/violin-1.tsv" using 1:2 \
        with filledcurves closed fc rgb "#e8f1fa" lc rgb "#00549f", \
     "data/violin-2.tsv" using 1:2 \
        with filledcurves closed fc rgb "#e8f1fa" lc rgb "#00549f", \
     "data/violin-3.tsv" using 1:2 \
        with filledcurves closed fc rgb "#e8f1fa" lc rgb "#00549f", \
     "data/violin-4.tsv" using 1:2 \
        with filledcurves closed fc rgb "#e8f1fa" lc rgb "#00549f", \
     "data/violin-1.tsv" using 1:2 \
        with lines lc rgb "#00549f", \
     "data/violin-2.tsv" using 1:2 \
        with lines lc rgb "#00549f", \
     "data/violin-3.tsv" using 1:2 \
        with lines lc rgb "#00549f", \
     "data/violin-4.tsv" using 1:2 \
        with lines lc rgb "#00549f"
# END EXAMPLE
unset output
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =filledcurves closed= | Native drawing method used here. |
| =violin-1.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-09-003 | Asymptote: violin
:PROPERTIES:
:CUSTOM_ID: VIZ-09-003
:ENGINE: asymptote
:SCENARIO: violin
:DATA_FILES: data/violin-1.tsv data/violin-2.tsv data/violin-3.tsv data/violin-4.tsv
:END:
Asymptote reads the shared numeric table into typed arrays and draws this chart with paths, pens and physical-size symbols.

#+name: VIZ-09-003
#+begin_src asymptote :tangle no
import graph;
size(420bp, 280bp, IgnoreAspect);
defaultpen(fontsize(8));
pen Blue = rgb(0, 84 / 255, 159 / 255), Teal = rgb(0, 177 / 255, 183 / 255);
pen Orange = rgb(246 / 255, 168 / 255, 0), Wash = rgb(232 / 255, 241 / 255, 250 / 255);
pen Missing = rgb(236 / 255, 236 / 255, 237 / 255);
pair P(real x, real y) {
    return (55 + 345 * (x - (0.5)) / (4.0), 45 + 175 * (y - (0)) / (75));
}
void rect(real x, real y, real xx, real yy, pen p) {
    fill(P(x, y)--P(xx, y)--P(xx, yy)--P(x, yy)--cycle, p);
}
fill(box((0, 0), (420, 280)), white);
label("VIZ-09-003", (414, 272), SW, fontsize(8));
label("Gaussian KDE: bandwidth 3 years; common width scale", (55, 246), E, fontsize(7));
draw(P(0.5, 75)--P(0.5, 0)--P(4.5, 0), gray(.4));
label("1st", P(1, 0), S, fontsize(7));
label("2nd", P(2, 0), S, fontsize(7));
label("3rd", P(3, 0), S, fontsize(7));
label("Crew", P(4, 0), S, fontsize(7));
label("0", P(0.5, 0), W, fontsize(7));
label("15", P(0.5, 15), W, fontsize(7));
label("30", P(0.5, 30), W, fontsize(7));
label("45", P(0.5, 45), W, fontsize(7));
label("60", P(0.5, 60), W, fontsize(7));
label("75", P(0.5, 75), W, fontsize(7));
label("Passenger class / crew", (227.5, 13), fontsize(8));
label(rotate(90) * Label("Age (years)"), (13, 132), fontsize(8));
// BEGIN EXAMPLE
for (int j = 1; j <= 4; ++j) {
    real[][] v = input("data/violin-"+string(j)+".tsv").line();
    path curve = P(v[0][0], v[0][1]);
    for (int i = 1; i < v.length; ++i)
        curve = curve--P(v[i][0], v[i][1]);
    filldraw(curve--cycle, Wash, Blue);
}
// END EXAMPLE
shipout("VIZ-09-003", bbox(0));
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =arrays + native paths= | Native drawing method used here. |
| =violin-1.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-09-004 | MetaPost: violin
:PROPERTIES:
:CUSTOM_ID: VIZ-09-004
:ENGINE: metapost
:SCENARIO: violin
:DATA_FILES: data/violin-1.tsv data/violin-2.tsv data/violin-3.tsv data/violin-4.tsv
:END:
MetaPost reads numeric fields with gdata and scantokens, then constructs the chart with paths, TeX labels and colour interpolation.

#+name: VIZ-09-004
#+begin_src metapost :tangle no
input graph;
prologues := 3;
outputformat := "svg";
outputtemplate := "VIZ-09-004.svg";
color Blue, Teal, Orange, Wash, Missing;
Blue := (0, 84 / 255, 159 / 255);
Teal := (0, 177 / 255, 183 / 255);
Orange := (246 / 255, 168 / 255, 0);
Wash := (232 / 255, 241 / 255, 250 / 255);
Missing := (236 / 255, 236 / 255, 237 / 255);
vardef P(expr x, y) =
    (55 + 345 * (x - (0.5)) / (4.0), 45 + 175 * (y - (0)) / (75))
enddef;
def rect(expr x, y, xx, yy, col) =
    fill P(x, y)--P(xx, y)--P(xx, yy)--P(x, yy)--cycle withcolor col;
enddef;
beginfig(1);
    fill unitsquare xscaled 420 yscaled 280 withcolor white;
    label.llft("VIZ-09-004" infont "cmr8", (414, 272));
    label.rt(btex Gaussian KDE: bandwidth 3 years; common width scale etex scaled .65,
        (55, 246));
    draw P(0.5, 75)--P(0.5, 0)--P(4.5, 0) withcolor .4white;
    label.bot(btex 1st etex scaled .7, P(1, 0));
    label.bot(btex 2nd etex scaled .7, P(2, 0));
    label.bot(btex 3rd etex scaled .7, P(3, 0));
    label.bot(btex Crew etex scaled .7, P(4, 0));
    label.lft(btex 0 etex scaled .7, P(0.5, 0));
    label.lft(btex 15 etex scaled .7, P(0.5, 15));
    label.lft(btex 30 etex scaled .7, P(0.5, 30));
    label.lft(btex 45 etex scaled .7, P(0.5, 45));
    label.lft(btex 60 etex scaled .7, P(0.5, 60));
    label.lft(btex 75 etex scaled .7, P(0.5, 75));
    label(btex Passenger class / crew etex scaled .8, (227.5, 13));
    label(btex Age (years) etex scaled .8 rotated 90, (13, 132));
% BEGIN EXAMPLE
    path curve;
    gdata("data/violin-1.tsv", c,
        if i = 1:
            curve := P(scantokens c1, scantokens c2);
        else:
            curve := curve--P(scantokens c1, scantokens c2);
        fi
    );
    fill curve--cycle withcolor Wash;
    draw curve--cycle withcolor Blue;
    gdata("data/violin-2.tsv", c,
        if i = 1:
            curve := P(scantokens c1, scantokens c2);
        else:
            curve := curve--P(scantokens c1, scantokens c2);
        fi
    );
    fill curve--cycle withcolor Wash;
    draw curve--cycle withcolor Blue;
    gdata("data/violin-3.tsv", c,
        if i = 1:
            curve := P(scantokens c1, scantokens c2);
        else:
            curve := curve--P(scantokens c1, scantokens c2);
        fi
    );
    fill curve--cycle withcolor Wash;
    draw curve--cycle withcolor Blue;
    gdata("data/violin-4.tsv", c,
        if i = 1:
            curve := P(scantokens c1, scantokens c2);
        else:
            curve := curve--P(scantokens c1, scantokens c2);
        fi
    );
    fill curve--cycle withcolor Wash;
    draw curve--cycle withcolor Blue;
% END EXAMPLE
    setbounds currentpicture to unitsquare xscaled 420 yscaled 280;
endfig;
end.
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =gdata + paths= | Native drawing method used here. |
| =violin-1.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-09-005 | GMT: violin
:PROPERTIES:
:CUSTOM_ID: VIZ-09-005
:ENGINE: gmt
:SCENARIO: violin
:DATA_FILES: data/violin-1.tsv data/violin-2.tsv data/violin-3.tsv data/violin-4.tsv data/classes-x.txt
:END:
GMT reads selected columns through its native plotting modules; column expressions are performed by the shown local awk pipeline. The shared tables determine the statistics.

#+name: VIZ-09-005
#+begin_src bash :tangle no
#!/usr/bin/env bash
set -euo pipefail
export GMT_USERDIR="$PWD/.gmt"
mkdir -p "$GMT_USERDIR"
gmt begin VIZ-09-005 pdf
gmt set \
  FONT_ANNOT_PRIMARY 7p \
  FONT_LABEL 8p \
  FONT_TITLE 8p \
  MAP_TITLE_OFFSET 4p \
  MAP_FRAME_TYPE plain \
  MAP_TICK_LENGTH_PRIMARY 3p
gmt plot -R0/420/0/280 -JX420p/280p -Gwhite -W0p <<'CANVAS'
0 0
420 0
420 280
0 280
CANVAS
gmt text -F+f8p+jTR <<'ID'
414 272 VIZ-09-005
ID
gmt text -F+f7p+jML <<'LEGEND'
55 246 Gaussian KDE: bandwidth 3 years; common width scale
LEGEND
gmt basemap -R0.5/4.5/0/75 -JX345p/175p -X55p -Y45p \
  -Bpxcdata/classes-x.txt+l"Passenger class / crew" -Bpya15+l"Age (years)" -BWS
# BEGIN EXAMPLE
for group in 1 2 3 4; do
  gmt plot "data/violin-$group.tsv" -L -G#e8f1fa -W.7p,#00549f
done
# END EXAMPLE
gmt end
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =plot -L= | Native drawing method used here. |
| =violin-1.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

* Survival across age bands and groups
:PROPERTIES:
:CUSTOM_ID: VIZ-10-000
:CHAPTER: 10
:END:
Cells use identical three-year bands and group denominators. Twelve n=0 cells are grey, not zero-percent survival.

Use this together with sample sizes: an extreme percentage in a sparse age band is less stable than the same percentage among many people. The blue endpoint is always 100 percent and the light endpoint is always zero.

** VIZ-10-001 | PGFplots / TikZ: heatmap
:PROPERTIES:
:CUSTOM_ID: VIZ-10-001
:ENGINE: pgfplots
:SCENARIO: heatmap
:DATA_FILES: data/cells.tsv
:END:
TikZ fills each cell using a continuous light-to-blue scale; empty cells get a separate grey fill.

#+name: VIZ-10-001
#+begin_src latex :tangle no
\documentclass[tikz,border=0pt]{standalone}
\usepackage{pgfplots,pgfplotstable}
\usepgfplotslibrary{statistics,groupplots}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Wash}{HTML}{E8F1FA}
\definecolor{Missing}{HTML}{ECECED}
\begin{document}
  \begin{tikzpicture}[font=\fontsize{8}{10}\selectfont]
    \path[use as bounding box,fill=white] (0,0) rectangle (420bp,280bp);
    \node[anchor=north east] at (414bp,272bp) {VIZ-10-001};
    \node[anchor=west,font=\fontsize{7}{9}\selectfont] at
      (55bp,246bp) {Survived: 0\% (light) to 100\% (blue); grey: n=0};
    \path[fill=Blue!2.5!Wash] (55bp,231bp) rectangle (61bp,237bp);
    \path[fill=Blue!7.5!Wash] (61bp,231bp) rectangle (67bp,237bp);
    \path[fill=Blue!12.5!Wash] (67bp,231bp) rectangle (73bp,237bp);
    \path[fill=Blue!17.5!Wash] (73bp,231bp) rectangle (79bp,237bp);
    \path[fill=Blue!22.5!Wash] (79bp,231bp) rectangle (85bp,237bp);
    \path[fill=Blue!27.500000000000004!Wash] (85bp,231bp) rectangle (91bp,237bp);
    \path[fill=Blue!32.5!Wash] (91bp,231bp) rectangle (97bp,237bp);
    \path[fill=Blue!37.5!Wash] (97bp,231bp) rectangle (103bp,237bp);
    \path[fill=Blue!42.5!Wash] (103bp,231bp) rectangle (109bp,237bp);
    \path[fill=Blue!47.5!Wash] (109bp,231bp) rectangle (115bp,237bp);
    \path[fill=Blue!52.5!Wash] (115bp,231bp) rectangle (121bp,237bp);
    \path[fill=Blue!57.49999999999999!Wash] (121bp,231bp) rectangle (127bp,237bp);
    \path[fill=Blue!62.5!Wash] (127bp,231bp) rectangle (133bp,237bp);
    \path[fill=Blue!67.5!Wash] (133bp,231bp) rectangle (139bp,237bp);
    \path[fill=Blue!72.5!Wash] (139bp,231bp) rectangle (145bp,237bp);
    \path[fill=Blue!77.5!Wash] (145bp,231bp) rectangle (151bp,237bp);
    \path[fill=Blue!82.5!Wash] (151bp,231bp) rectangle (157bp,237bp);
    \path[fill=Blue!87.5!Wash] (157bp,231bp) rectangle (163bp,237bp);
    \path[fill=Blue!92.5!Wash] (163bp,231bp) rectangle (169bp,237bp);
    \path[fill=Blue!97.5!Wash] (169bp,231bp) rectangle (175bp,237bp);
    \node[font=\tiny,anchor=north] at (55bp,230bp) {0};
    \node[font=\tiny,anchor=north] at (115bp,230bp) {50};
    \node[font=\tiny,anchor=north] at (175bp,230bp) {100\%};
% BEGIN EXAMPLE
    \pgfplotstableread{data/cells.tsv}\Data
    \begin{axis}[
        width=345bp, height=175bp,
        scale only axis, at={(55bp,45bp)},
        anchor=south west, xmin=0,
        xmax=75, ymin=0.5,
        ymax=4.5, xtick={0,15,30,45,60,75},
        ytick={1,2,3,4}, xlabel={Age band (years)},
        ylabel={Group}, axis lines=left,
        tick align=outside, enlargelimits=false,
        clip=false, yticklabels={Crew,3rd,2nd,1st}
    ]
      \pgfplotsextra{
        \foreach \i in {0,...,99}{
          \pgfplotstablegetelem{\i}{[index]0}\of\Data\let\va\pgfplotsretval
          \pgfplotstablegetelem{\i}{[index]1}\of\Data\let\vb\pgfplotsretval
          \pgfplotstablegetelem{\i}{[index]2}\of\Data\let\vc\pgfplotsretval
          \pgfplotstablegetelem{\i}{[index]3}\of\Data\let\vd\pgfplotsretval
          \pgfplotstablegetelem{\i}{[index]4}\of\Data\let\ve\pgfplotsretval
          \pgfplotstablegetelem{\i}{[index]5}\of\Data\let\vf\pgfplotsretval
          \pgfmathsetmacro{\xl}{\va-1.5}
          \pgfmathsetmacro{\xr}{\va+1.5}
          \pgfmathsetmacro{\yl}{\vb-.5}
          \pgfmathsetmacro{\yr}{\vb+.5}
          \ifdim\vc pt<0pt
            \def\shade{Missing}
          \else
            \edef\shade{Blue!\vc!Wash}
          \fi
          \path[fill=\shade] (axis cs:\xl,\yl) rectangle (axis cs:\xr,\yr);
        }
      }
    \end{axis}
% END EXAMPLE
  \end{tikzpicture}
\end{document}
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =axis cs + colour mixing= | Native drawing method used here. |
| =cells.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-10-002 | gnuplot: heatmap
:PROPERTIES:
:CUSTOM_ID: VIZ-10-002
:ENGINE: gnuplot
:SCENARIO: heatmap
:DATA_FILES: data/cells.tsv
:END:
Explicit cell limits prevent interpolation between bins; a grey background preserves empty cells.

#+name: VIZ-10-002
#+begin_src gnuplot :tangle no
set terminal pdfcairo size 5.833333in, 3.888889in font "Helvetica,8"
set output "VIZ-10-002.pdf"
set lmargin at screen 0.13095238095238096
set rmargin at screen 0.9523809523809523
set bmargin at screen 0.16071428571428573
set tmargin at screen 0.7857142857142857
set xrange [0:75]
set yrange [0.5:4.5]
set xtics ("0" 0, "15" 15, "30" 30, "45" 45, "60" 60, "75" 75)
set ytics ("Crew" 1, "3rd" 2, "2nd" 3, "1st" 4)
set xlabel "Age band (years)"
set ylabel "Group"
set border 3
set tics out nomirror
unset key
set style fill solid 1.0 noborder
set label 1 "VIZ-10-002" at screen .985, .97 right
set label 2 "Survived: 0% (light) to 100% (blue); grey: n=0" at screen .13, .88 left \
    font ",7"
set palette defined (0 "#e8f1fa", 100 "#00549f")
set cbrange [0:100]
unset colorbox
set object 20 rect from screen 0.13095238095238096, 0.825 to screen \
    0.14523809523809525, 0.8464285714285714 front fc rgb "#e2edf8" fs solid 1 noborder
set object 21 rect from screen 0.14523809523809525, 0.825 to screen \
    0.1595238095238095, 0.8464285714285714 front fc rgb "#d7e5f3" fs solid 1 noborder
set object 22 rect from screen 0.1595238095238095, 0.825 to screen \
    0.1738095238095238, 0.8464285714285714 front fc rgb "#cbddef" fs solid 1 noborder
set object 23 rect from screen 0.1738095238095238, 0.825 to screen \
    0.1880952380952381, 0.8464285714285714 front fc rgb "#bfd6ea" fs solid 1 noborder
set object 24 rect from screen 0.1880952380952381, 0.825 to screen \
    0.20238095238095238, 0.8464285714285714 front fc rgb "#b4cee6" fs solid 1 noborder
set object 25 rect from screen 0.20238095238095238, 0.825 to screen \
    0.21666666666666667, 0.8464285714285714 front fc rgb "#a8c6e1" fs solid 1 noborder
set object 26 rect from screen 0.21666666666666667, 0.825 to screen \
    0.23095238095238096, 0.8464285714285714 front fc rgb "#9dbedc" fs solid 1 noborder
set object 27 rect from screen 0.23095238095238096, 0.825 to screen \
    0.24523809523809523, 0.8464285714285714 front fc rgb "#91b6d8" fs solid 1 noborder
set object 28 rect from screen 0.24523809523809523, 0.825 to screen \
    0.25952380952380955, 0.8464285714285714 front fc rgb "#85aed3" fs solid 1 noborder
set object 29 rect from screen 0.25952380952380955, 0.825 to screen \
    0.27380952380952384, 0.8464285714285714 front fc rgb "#7aa6cf" fs solid 1 noborder
set object 30 rect from screen 0.27380952380952384, 0.825 to screen \
    0.28809523809523807, 0.8464285714285714 front fc rgb "#6e9fca" fs solid 1 noborder
set object 31 rect from screen 0.28809523809523807, 0.825 to screen \
    0.30238095238095236, 0.8464285714285714 front fc rgb "#6397c6" fs solid 1 noborder
set object 32 rect from screen 0.30238095238095236, 0.825 to screen \
    0.31666666666666665, 0.8464285714285714 front fc rgb "#578fc1" fs solid 1 noborder
set object 33 rect from screen 0.31666666666666665, 0.825 to screen \
    0.33095238095238094, 0.8464285714285714 front fc rgb "#4b87bd" fs solid 1 noborder
set object 34 rect from screen 0.33095238095238094, 0.825 to screen \
    0.34523809523809523, 0.8464285714285714 front fc rgb "#407fb8" fs solid 1 noborder
set object 35 rect from screen 0.34523809523809523, 0.825 to screen \
    0.3595238095238095, 0.8464285714285714 front fc rgb "#3477b3" fs solid 1 noborder
set object 36 rect from screen 0.3595238095238095, 0.825 to screen \
    0.3738095238095238, 0.8464285714285714 front fc rgb "#296faf" fs solid 1 noborder
set object 37 rect from screen 0.3738095238095238, 0.825 to screen \
    0.3880952380952381, 0.8464285714285714 front fc rgb "#1d68aa" fs solid 1 noborder
set object 38 rect from screen 0.3880952380952381, 0.825 to screen \
    0.4023809523809524, 0.8464285714285714 front fc rgb "#1160a6" fs solid 1 noborder
set object 39 rect from screen 0.4023809523809524, 0.825 to screen \
    0.4166666666666667, 0.8464285714285714 front fc rgb "#0658a1" fs solid 1 noborder
set label 105 "0" at screen 0.13095238095238096, 0.8035714285714286 center font ",6" \
    front
set label 165 "50" at screen 0.27380952380952384, 0.8035714285714286 center font ",6" \
    front
set label 225 "100%" at screen 0.4166666666666667, 0.8035714285714286 center font \
    ",6" front
# BEGIN EXAMPLE
set object 1 rect from 0, .5 to 75, 4.5 behind fc rgb "#ececed" fs solid 1.0 noborder
plot "data/cells.tsv" using 1:2:($1 - 1.5):($1 + 1.5):($2 - .5):($2 + .5):($3 < 0 ? 1 \
    / 0 : $3) \
        with boxxyerrorbars lc palette
# END EXAMPLE
unset output
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =boxxyerrorbars + palette= | Native drawing method used here. |
| =cells.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-10-003 | Asymptote: heatmap
:PROPERTIES:
:CUSTOM_ID: VIZ-10-003
:ENGINE: asymptote
:SCENARIO: heatmap
:DATA_FILES: data/cells.tsv
:END:
Asymptote reads the shared numeric table into typed arrays and draws this chart with paths, pens and physical-size symbols.

#+name: VIZ-10-003
#+begin_src asymptote :tangle no
import graph;
size(420bp, 280bp, IgnoreAspect);
defaultpen(fontsize(8));
pen Blue = rgb(0, 84 / 255, 159 / 255), Teal = rgb(0, 177 / 255, 183 / 255);
pen Orange = rgb(246 / 255, 168 / 255, 0), Wash = rgb(232 / 255, 241 / 255, 250 / 255);
pen Missing = rgb(236 / 255, 236 / 255, 237 / 255);
pair P(real x, real y) {
    return (55 + 345 * (x - (0)) / (75), 45 + 175 * (y - (0.5)) / (4.0));
}
void rect(real x, real y, real xx, real yy, pen p) {
    fill(P(x, y)--P(xx, y)--P(xx, yy)--P(x, yy)--cycle, p);
}
fill(box((0, 0), (420, 280)), white);
label("VIZ-10-003", (414, 272), SW, fontsize(8));
label("Survived: 0\% (light) to 100\% (blue); grey: n=0", (55, 246), E, fontsize(7));
fill(box((55, 231), (61, 237)), 0.975 * Wash + 0.025 * Blue);
fill(box((61, 231), (67, 237)), 0.925 * Wash + 0.075 * Blue);
fill(box((67, 231), (73, 237)), 0.875 * Wash + 0.125 * Blue);
fill(box((73, 231), (79, 237)), 0.825 * Wash + 0.175 * Blue);
fill(box((79, 231), (85, 237)), 0.775 * Wash + 0.225 * Blue);
fill(box((85, 231), (91, 237)), 0.725 * Wash + 0.275 * Blue);
fill(box((91, 231), (97, 237)), 0.675 * Wash + 0.325 * Blue);
fill(box((97, 231), (103, 237)), 0.625 * Wash + 0.375 * Blue);
fill(box((103, 231), (109, 237)), 0.575 * Wash + 0.425 * Blue);
fill(box((109, 231), (115, 237)), 0.525 * Wash + 0.475 * Blue);
fill(box((115, 231), (121, 237)), 0.475 * Wash + 0.525 * Blue);
fill(box((121, 231), (127, 237)), 0.42500000000000004 * Wash + 0.575 * Blue);
fill(box((127, 231), (133, 237)), 0.375 * Wash + 0.625 * Blue);
fill(box((133, 231), (139, 237)), 0.32499999999999996 * Wash + 0.675 * Blue);
fill(box((139, 231), (145, 237)), 0.275 * Wash + 0.725 * Blue);
fill(box((145, 231), (151, 237)), 0.22499999999999998 * Wash + 0.775 * Blue);
fill(box((151, 231), (157, 237)), 0.17500000000000004 * Wash + 0.825 * Blue);
fill(box((157, 231), (163, 237)), 0.125 * Wash + 0.875 * Blue);
fill(box((163, 231), (169, 237)), 0.07499999999999996 * Wash + 0.925 * Blue);
fill(box((169, 231), (175, 237)), 0.025000000000000022 * Wash + 0.975 * Blue);
label("0", (55, 230), S, fontsize(6));
label("50", (115, 230), S, fontsize(6));
label("100\%", (175, 230), S, fontsize(6));
draw(P(0, 4.5)--P(0, 0.5)--P(75, 0.5), gray(.4));
label("0", P(0, 0.5), S, fontsize(7));
label("15", P(15, 0.5), S, fontsize(7));
label("30", P(30, 0.5), S, fontsize(7));
label("45", P(45, 0.5), S, fontsize(7));
label("60", P(60, 0.5), S, fontsize(7));
label("75", P(75, 0.5), S, fontsize(7));
label("Crew", P(0, 1), W, fontsize(7));
label("3rd", P(0, 2), W, fontsize(7));
label("2nd", P(0, 3), W, fontsize(7));
label("1st", P(0, 4), W, fontsize(7));
label("Age band (years)", (227.5, 13), fontsize(8));
label(rotate(90) * Label("Group"), (13, 132), fontsize(8));
// BEGIN EXAMPLE
real[][] d = input("data/cells.tsv").line();
for (int i = 0; i < d.length; ++i) {
    real[] v = d[i];
    pen shade = v[3] == 0 ? Missing : (1 - v[2] / 100) * Wash + (v[2] / 100) * Blue;
    rect(v[0] - 1.5, v[1] - .5, v[0] + 1.5, v[1] + .5, shade);
}
// END EXAMPLE
shipout("VIZ-10-003", bbox(0));
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =arrays + native paths= | Native drawing method used here. |
| =cells.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-10-004 | MetaPost: heatmap
:PROPERTIES:
:CUSTOM_ID: VIZ-10-004
:ENGINE: metapost
:SCENARIO: heatmap
:DATA_FILES: data/cells.tsv
:END:
MetaPost reads numeric fields with gdata and scantokens, then constructs the chart with paths, TeX labels and colour interpolation.

#+name: VIZ-10-004
#+begin_src metapost :tangle no
input graph;
prologues := 3;
outputformat := "svg";
outputtemplate := "VIZ-10-004.svg";
color Blue, Teal, Orange, Wash, Missing;
Blue := (0, 84 / 255, 159 / 255);
Teal := (0, 177 / 255, 183 / 255);
Orange := (246 / 255, 168 / 255, 0);
Wash := (232 / 255, 241 / 255, 250 / 255);
Missing := (236 / 255, 236 / 255, 237 / 255);
vardef P(expr x, y) =
    (55 + 345 * (x - (0)) / (75), 45 + 175 * (y - (0.5)) / (4.0))
enddef;
def rect(expr x, y, xx, yy, col) =
    fill P(x, y)--P(xx, y)--P(xx, yy)--P(x, yy)--cycle withcolor col;
enddef;
beginfig(1);
    fill unitsquare xscaled 420 yscaled 280 withcolor white;
    label.llft("VIZ-10-004" infont "cmr8", (414, 272));
    label.rt(btex Survived: 0\% (light) to 100\% (blue); grey: n=0 etex scaled .65, (55,
        246));
    fill unitsquare xscaled 6 yscaled 6 shifted (55, 231) withcolor 0.025[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (61, 231) withcolor 0.075[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (67, 231) withcolor 0.125[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (73, 231) withcolor 0.175[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (79, 231) withcolor 0.225[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (85, 231) withcolor 0.275[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (91, 231) withcolor 0.325[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (97, 231) withcolor 0.375[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (103, 231) withcolor 0.425[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (109, 231) withcolor 0.475[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (115, 231) withcolor 0.525[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (121, 231) withcolor 0.575[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (127, 231) withcolor 0.625[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (133, 231) withcolor 0.675[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (139, 231) withcolor 0.725[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (145, 231) withcolor 0.775[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (151, 231) withcolor 0.825[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (157, 231) withcolor 0.875[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (163, 231) withcolor 0.925[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (169, 231) withcolor 0.975[Wash, Blue];
    label.bot(btex 0 etex scaled .6, (55, 230));
    label.bot(btex 50 etex scaled .6, (115, 230));
    label.bot(btex 100\% etex scaled .6, (175, 230));
    draw P(0, 4.5)--P(0, 0.5)--P(75, 0.5) withcolor .4white;
    label.bot(btex 0 etex scaled .7, P(0, 0.5));
    label.bot(btex 15 etex scaled .7, P(15, 0.5));
    label.bot(btex 30 etex scaled .7, P(30, 0.5));
    label.bot(btex 45 etex scaled .7, P(45, 0.5));
    label.bot(btex 60 etex scaled .7, P(60, 0.5));
    label.bot(btex 75 etex scaled .7, P(75, 0.5));
    label.lft(btex Crew etex scaled .7, P(0, 1));
    label.lft(btex 3rd etex scaled .7, P(0, 2));
    label.lft(btex 2nd etex scaled .7, P(0, 3));
    label.lft(btex 1st etex scaled .7, P(0, 4));
    label(btex Age band (years) etex scaled .8, (227.5, 13));
    label(btex Group etex scaled .8 rotated 90, (13, 132));
% BEGIN EXAMPLE
    numeric n, v[][];
    n := 0;
    gdata("data/cells.tsv", c,
        n := n + 1;
        for j = 1 upto 6:
            v[n][j] := scantokens c[j];
        endfor
    );
    for k = 1 upto n:
        rect(v[k][1] - 1.5, v[k][2] - .5, v[k][1] + 1.5, v[k][2] + .5,
        if v[k][4] = 0:
            Missing
        else:
            (v[k][3] / 100)[Wash, Blue]
        fi
        );
    endfor
% END EXAMPLE
    setbounds currentpicture to unitsquare xscaled 420 yscaled 280;
endfig;
end.
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =gdata + paths= | Native drawing method used here. |
| =cells.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-10-005 | GMT: heatmap
:PROPERTIES:
:CUSTOM_ID: VIZ-10-005
:ENGINE: gmt
:SCENARIO: heatmap
:DATA_FILES: data/cells.tsv data/classes-y.txt data/survival.cpt
:END:
GMT reads selected columns through its native plotting modules; column expressions are performed by the shown local awk pipeline. The shared tables determine the statistics.

#+name: VIZ-10-005
#+begin_src bash :tangle no
#!/usr/bin/env bash
set -euo pipefail
export GMT_USERDIR="$PWD/.gmt"
mkdir -p "$GMT_USERDIR"
gmt begin VIZ-10-005 pdf
gmt set \
  FONT_ANNOT_PRIMARY 7p \
  FONT_LABEL 8p \
  FONT_TITLE 8p \
  MAP_TITLE_OFFSET 4p \
  MAP_FRAME_TYPE plain \
  MAP_TICK_LENGTH_PRIMARY 3p
gmt plot -R0/420/0/280 -JX420p/280p -Gwhite -W0p <<'CANVAS'
0 0
420 0
420 280
0 280
CANVAS
gmt text -F+f8p+jTR <<'ID'
414 272 VIZ-10-005
ID
gmt text -F+f7p+jML <<'LEGEND'
55 246 Survived: 0% (light) to 100% (blue); grey: n=0
LEGEND
echo "58 234" | gmt plot -Sr6p/6p -G#e2edf8
echo "64 234" | gmt plot -Sr6p/6p -G#d7e5f3
echo "70 234" | gmt plot -Sr6p/6p -G#cbddef
echo "76 234" | gmt plot -Sr6p/6p -G#bfd6ea
echo "82 234" | gmt plot -Sr6p/6p -G#b4cee6
echo "88 234" | gmt plot -Sr6p/6p -G#a8c6e1
echo "94 234" | gmt plot -Sr6p/6p -G#9dbedc
echo "100 234" | gmt plot -Sr6p/6p -G#91b6d8
echo "106 234" | gmt plot -Sr6p/6p -G#85aed3
echo "112 234" | gmt plot -Sr6p/6p -G#7aa6cf
echo "118 234" | gmt plot -Sr6p/6p -G#6e9fca
echo "124 234" | gmt plot -Sr6p/6p -G#6397c6
echo "130 234" | gmt plot -Sr6p/6p -G#578fc1
echo "136 234" | gmt plot -Sr6p/6p -G#4b87bd
echo "142 234" | gmt plot -Sr6p/6p -G#407fb8
echo "148 234" | gmt plot -Sr6p/6p -G#3477b3
echo "154 234" | gmt plot -Sr6p/6p -G#296faf
echo "160 234" | gmt plot -Sr6p/6p -G#1d68aa
echo "166 234" | gmt plot -Sr6p/6p -G#1160a6
echo "172 234" | gmt plot -Sr6p/6p -G#0658a1
echo "55 229 0" | gmt text -F+f6p+jTC
echo "115 229 50" | gmt text -F+f6p+jTC
echo "175 229 100%" | gmt text -F+f6p+jTC
gmt basemap -R0/75/0.5/4.5 -JX345p/175p -X55p -Y45p -Bpxa15+l"Age band (years)" \
  -Bpycdata/classes-y.txt+l"Group" -BWS
# BEGIN EXAMPLE
gmt plot data/cells.tsv -i0,1 -Sr13.8p/43.75p -G#ececed
awk '$4>0 {print $1,$2,$3}' data/cells.tsv |
  gmt plot -Sr13.8p/43.75p -Cdata/survival.cpt
# END EXAMPLE
gmt end
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =plot -Sr + CPT= | Native drawing method used here. |
| =cells.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

* Add sample size to the survival grid
:PROPERTIES:
:CUSTOM_ID: VIZ-11-000
:CHAPTER: 11
:END:
Colour shows survival percentage; circle area is proportional to n. Empty cells are omitted; diameter is 14*sqrt(n/max_n) points.

Use this together with sample sizes: an extreme percentage in a sparse age band is less stable than the same percentage among many people. The blue endpoint is always 100 percent and the light endpoint is always zero.

** VIZ-11-001 | PGFplots / TikZ: bubble
:PROPERTIES:
:CUSTOM_ID: VIZ-11-001
:ENGINE: pgfplots
:SCENARIO: bubble
:DATA_FILES: data/cells.tsv
:END:
Read shared diameters, halve them for TikZ radii, and mix colour from survival percentage.

#+name: VIZ-11-001
#+begin_src latex :tangle no
\documentclass[tikz,border=0pt]{standalone}
\usepackage{pgfplots,pgfplotstable}
\usepgfplotslibrary{statistics,groupplots}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Wash}{HTML}{E8F1FA}
\definecolor{Missing}{HTML}{ECECED}
\begin{document}
  \begin{tikzpicture}[font=\fontsize{8}{10}\selectfont]
    \path[use as bounding box,fill=white] (0,0) rectangle (420bp,280bp);
    \node[anchor=north east] at (414bp,272bp) {VIZ-11-001};
    \node[anchor=west,font=\fontsize{7}{9}\selectfont] at
      (55bp,246bp) {Colour: survival 0-100\%; circle area: n};
    \path[fill=Blue!2.5!Wash] (55bp,231bp) rectangle (61bp,237bp);
    \path[fill=Blue!7.5!Wash] (61bp,231bp) rectangle (67bp,237bp);
    \path[fill=Blue!12.5!Wash] (67bp,231bp) rectangle (73bp,237bp);
    \path[fill=Blue!17.5!Wash] (73bp,231bp) rectangle (79bp,237bp);
    \path[fill=Blue!22.5!Wash] (79bp,231bp) rectangle (85bp,237bp);
    \path[fill=Blue!27.500000000000004!Wash] (85bp,231bp) rectangle (91bp,237bp);
    \path[fill=Blue!32.5!Wash] (91bp,231bp) rectangle (97bp,237bp);
    \path[fill=Blue!37.5!Wash] (97bp,231bp) rectangle (103bp,237bp);
    \path[fill=Blue!42.5!Wash] (103bp,231bp) rectangle (109bp,237bp);
    \path[fill=Blue!47.5!Wash] (109bp,231bp) rectangle (115bp,237bp);
    \path[fill=Blue!52.5!Wash] (115bp,231bp) rectangle (121bp,237bp);
    \path[fill=Blue!57.49999999999999!Wash] (121bp,231bp) rectangle (127bp,237bp);
    \path[fill=Blue!62.5!Wash] (127bp,231bp) rectangle (133bp,237bp);
    \path[fill=Blue!67.5!Wash] (133bp,231bp) rectangle (139bp,237bp);
    \path[fill=Blue!72.5!Wash] (139bp,231bp) rectangle (145bp,237bp);
    \path[fill=Blue!77.5!Wash] (145bp,231bp) rectangle (151bp,237bp);
    \path[fill=Blue!82.5!Wash] (151bp,231bp) rectangle (157bp,237bp);
    \path[fill=Blue!87.5!Wash] (157bp,231bp) rectangle (163bp,237bp);
    \path[fill=Blue!92.5!Wash] (163bp,231bp) rectangle (169bp,237bp);
    \path[fill=Blue!97.5!Wash] (169bp,231bp) rectangle (175bp,237bp);
    \node[font=\tiny,anchor=north] at (55bp,230bp) {0};
    \node[font=\tiny,anchor=north] at (115bp,230bp) {50};
    \node[font=\tiny,anchor=north] at (175bp,230bp) {100\%};
    \fill[Blue] (280bp,235bp) circle[radius=1.987866419864727bp];
    \node[font=\tiny,anchor=north] at (280bp,227bp) {n=10};
    \fill[Blue] (325bp,235bp) circle[radius=4.445004445006667bp];
    \node[font=\tiny,anchor=north] at (325bp,227bp) {n=50};
    \fill[Blue] (370bp,235bp) circle[radius=6.286185570937121bp];
    \node[font=\tiny,anchor=north] at (370bp,227bp) {n=100};
% BEGIN EXAMPLE
    \pgfplotstableread{data/cells.tsv}\Data
    \begin{axis}[
        width=345bp, height=175bp,
        scale only axis, at={(55bp,45bp)},
        anchor=south west, xmin=0,
        xmax=75, ymin=0.5,
        ymax=4.5, xtick={0,15,30,45,60,75},
        ytick={1,2,3,4}, xlabel={Age band (years)},
        ylabel={Group}, axis lines=left,
        tick align=outside, enlargelimits=false,
        clip=false, yticklabels={Crew,3rd,2nd,1st}
    ]
      \pgfplotsextra{
        \foreach \i in {0,...,99}{
          \pgfplotstablegetelem{\i}{[index]0}\of\Data\let\va\pgfplotsretval
          \pgfplotstablegetelem{\i}{[index]1}\of\Data\let\vb\pgfplotsretval
          \pgfplotstablegetelem{\i}{[index]2}\of\Data\let\vc\pgfplotsretval
          \pgfplotstablegetelem{\i}{[index]3}\of\Data\let\vd\pgfplotsretval
          \pgfplotstablegetelem{\i}{[index]4}\of\Data\let\ve\pgfplotsretval
          \pgfplotstablegetelem{\i}{[index]5}\of\Data\let\vf\pgfplotsretval
          \ifdim\vd pt>0pt
            \pgfmathsetmacro{\rr}{\vf/2}
            \fill[Blue!\vc!Wash] (axis cs:\va,\vb) circle[radius=\rr bp];
          \fi
        }
      }
    \end{axis}
% END EXAMPLE
  \end{tikzpicture}
\end{document}
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =circle radius in bp= | Native drawing method used here. |
| =cells.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-11-002 | gnuplot: bubble
:PROPERTIES:
:CUSTOM_ID: VIZ-11-002
:ENGINE: gnuplot
:SCENARIO: bubble
:DATA_FILES: data/cells.tsv
:END:
Convert shared physical diameters to x-axis radii; circle area remains proportional to cell count.

#+name: VIZ-11-002
#+begin_src gnuplot :tangle no
set terminal pdfcairo size 5.833333in, 3.888889in font "Helvetica,8"
set output "VIZ-11-002.pdf"
set lmargin at screen 0.13095238095238096
set rmargin at screen 0.9523809523809523
set bmargin at screen 0.16071428571428573
set tmargin at screen 0.7857142857142857
set xrange [0:75]
set yrange [0.5:4.5]
set xtics ("0" 0, "15" 15, "30" 30, "45" 45, "60" 60, "75" 75)
set ytics ("Crew" 1, "3rd" 2, "2nd" 3, "1st" 4)
set xlabel "Age band (years)"
set ylabel "Group"
set border 3
set tics out nomirror
unset key
set style fill solid 1.0 noborder
set label 1 "VIZ-11-002" at screen .985, .97 right
set label 2 "Colour: survival 0-100%; circle area: n" at screen .13, .88 left font ",7"
set palette defined (0 "#e8f1fa", 100 "#00549f")
set cbrange [0:100]
unset colorbox
set object 20 rect from screen 0.13095238095238096, 0.825 to screen \
    0.14523809523809525, 0.8464285714285714 front fc rgb "#e2edf8" fs solid 1 noborder
set object 21 rect from screen 0.14523809523809525, 0.825 to screen \
    0.1595238095238095, 0.8464285714285714 front fc rgb "#d7e5f3" fs solid 1 noborder
set object 22 rect from screen 0.1595238095238095, 0.825 to screen \
    0.1738095238095238, 0.8464285714285714 front fc rgb "#cbddef" fs solid 1 noborder
set object 23 rect from screen 0.1738095238095238, 0.825 to screen \
    0.1880952380952381, 0.8464285714285714 front fc rgb "#bfd6ea" fs solid 1 noborder
set object 24 rect from screen 0.1880952380952381, 0.825 to screen \
    0.20238095238095238, 0.8464285714285714 front fc rgb "#b4cee6" fs solid 1 noborder
set object 25 rect from screen 0.20238095238095238, 0.825 to screen \
    0.21666666666666667, 0.8464285714285714 front fc rgb "#a8c6e1" fs solid 1 noborder
set object 26 rect from screen 0.21666666666666667, 0.825 to screen \
    0.23095238095238096, 0.8464285714285714 front fc rgb "#9dbedc" fs solid 1 noborder
set object 27 rect from screen 0.23095238095238096, 0.825 to screen \
    0.24523809523809523, 0.8464285714285714 front fc rgb "#91b6d8" fs solid 1 noborder
set object 28 rect from screen 0.24523809523809523, 0.825 to screen \
    0.25952380952380955, 0.8464285714285714 front fc rgb "#85aed3" fs solid 1 noborder
set object 29 rect from screen 0.25952380952380955, 0.825 to screen \
    0.27380952380952384, 0.8464285714285714 front fc rgb "#7aa6cf" fs solid 1 noborder
set object 30 rect from screen 0.27380952380952384, 0.825 to screen \
    0.28809523809523807, 0.8464285714285714 front fc rgb "#6e9fca" fs solid 1 noborder
set object 31 rect from screen 0.28809523809523807, 0.825 to screen \
    0.30238095238095236, 0.8464285714285714 front fc rgb "#6397c6" fs solid 1 noborder
set object 32 rect from screen 0.30238095238095236, 0.825 to screen \
    0.31666666666666665, 0.8464285714285714 front fc rgb "#578fc1" fs solid 1 noborder
set object 33 rect from screen 0.31666666666666665, 0.825 to screen \
    0.33095238095238094, 0.8464285714285714 front fc rgb "#4b87bd" fs solid 1 noborder
set object 34 rect from screen 0.33095238095238094, 0.825 to screen \
    0.34523809523809523, 0.8464285714285714 front fc rgb "#407fb8" fs solid 1 noborder
set object 35 rect from screen 0.34523809523809523, 0.825 to screen \
    0.3595238095238095, 0.8464285714285714 front fc rgb "#3477b3" fs solid 1 noborder
set object 36 rect from screen 0.3595238095238095, 0.825 to screen \
    0.3738095238095238, 0.8464285714285714 front fc rgb "#296faf" fs solid 1 noborder
set object 37 rect from screen 0.3738095238095238, 0.825 to screen \
    0.3880952380952381, 0.8464285714285714 front fc rgb "#1d68aa" fs solid 1 noborder
set object 38 rect from screen 0.3880952380952381, 0.825 to screen \
    0.4023809523809524, 0.8464285714285714 front fc rgb "#1160a6" fs solid 1 noborder
set object 39 rect from screen 0.4023809523809524, 0.825 to screen \
    0.4166666666666667, 0.8464285714285714 front fc rgb "#0658a1" fs solid 1 noborder
set label 105 "0" at screen 0.13095238095238096, 0.8035714285714286 center font ",6" \
    front
set label 165 "50" at screen 0.27380952380952384, 0.8035714285714286 center font ",6" \
    front
set label 225 "100%" at screen 0.4166666666666667, 0.8035714285714286 center font \
    ",6" front
set object 90 circle at screen 0.6666666666666666, 0.8392857142857143 size screen \
    0.0047330152853922065 front fc rgb "#00549f" fs solid 1 noborder
set label 90 "n=10" at screen 0.6666666666666666, 0.7928571428571428 center font ",6" \
    front
set object 130 circle at screen 0.7738095238095238, 0.8392857142857143 size screen \
    0.010583343916682541 front fc rgb "#00549f" fs solid 1 noborder
set label 130 "n=50" at screen 0.7738095238095238, 0.7928571428571428 center font \
    ",6" front
set object 180 circle at screen 0.8809523809523809, 0.8392857142857143 size screen \
    0.01496710850223124 front fc rgb "#00549f" fs solid 1 noborder
set label 180 "n=100" at screen 0.8809523809523809, 0.7928571428571428 center font \
    ",6" front
# BEGIN EXAMPLE
plot "data/cells.tsv" using 1:2:($6 / 2 * 75 / 345):($4 == 0 ? 1 / 0 : $3) \
        with circles lc palette
# END EXAMPLE
unset output
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =with circles + palette= | Native drawing method used here. |
| =cells.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-11-003 | Asymptote: bubble
:PROPERTIES:
:CUSTOM_ID: VIZ-11-003
:ENGINE: asymptote
:SCENARIO: bubble
:DATA_FILES: data/cells.tsv
:END:
Asymptote reads the shared numeric table into typed arrays and draws this chart with paths, pens and physical-size symbols.

#+name: VIZ-11-003
#+begin_src asymptote :tangle no
import graph;
size(420bp, 280bp, IgnoreAspect);
defaultpen(fontsize(8));
pen Blue = rgb(0, 84 / 255, 159 / 255), Teal = rgb(0, 177 / 255, 183 / 255);
pen Orange = rgb(246 / 255, 168 / 255, 0), Wash = rgb(232 / 255, 241 / 255, 250 / 255);
pen Missing = rgb(236 / 255, 236 / 255, 237 / 255);
pair P(real x, real y) {
    return (55 + 345 * (x - (0)) / (75), 45 + 175 * (y - (0.5)) / (4.0));
}
void rect(real x, real y, real xx, real yy, pen p) {
    fill(P(x, y)--P(xx, y)--P(xx, yy)--P(x, yy)--cycle, p);
}
fill(box((0, 0), (420, 280)), white);
label("VIZ-11-003", (414, 272), SW, fontsize(8));
label("Colour: survival 0-100\%; circle area: n", (55, 246), E, fontsize(7));
fill(box((55, 231), (61, 237)), 0.975 * Wash + 0.025 * Blue);
fill(box((61, 231), (67, 237)), 0.925 * Wash + 0.075 * Blue);
fill(box((67, 231), (73, 237)), 0.875 * Wash + 0.125 * Blue);
fill(box((73, 231), (79, 237)), 0.825 * Wash + 0.175 * Blue);
fill(box((79, 231), (85, 237)), 0.775 * Wash + 0.225 * Blue);
fill(box((85, 231), (91, 237)), 0.725 * Wash + 0.275 * Blue);
fill(box((91, 231), (97, 237)), 0.675 * Wash + 0.325 * Blue);
fill(box((97, 231), (103, 237)), 0.625 * Wash + 0.375 * Blue);
fill(box((103, 231), (109, 237)), 0.575 * Wash + 0.425 * Blue);
fill(box((109, 231), (115, 237)), 0.525 * Wash + 0.475 * Blue);
fill(box((115, 231), (121, 237)), 0.475 * Wash + 0.525 * Blue);
fill(box((121, 231), (127, 237)), 0.42500000000000004 * Wash + 0.575 * Blue);
fill(box((127, 231), (133, 237)), 0.375 * Wash + 0.625 * Blue);
fill(box((133, 231), (139, 237)), 0.32499999999999996 * Wash + 0.675 * Blue);
fill(box((139, 231), (145, 237)), 0.275 * Wash + 0.725 * Blue);
fill(box((145, 231), (151, 237)), 0.22499999999999998 * Wash + 0.775 * Blue);
fill(box((151, 231), (157, 237)), 0.17500000000000004 * Wash + 0.825 * Blue);
fill(box((157, 231), (163, 237)), 0.125 * Wash + 0.875 * Blue);
fill(box((163, 231), (169, 237)), 0.07499999999999996 * Wash + 0.925 * Blue);
fill(box((169, 231), (175, 237)), 0.025000000000000022 * Wash + 0.975 * Blue);
label("0", (55, 230), S, fontsize(6));
label("50", (115, 230), S, fontsize(6));
label("100\%", (175, 230), S, fontsize(6));
fill(circle((280, 235), 1.987866419864727), Blue);
label("n=10", (280, 227), S, fontsize(6));
fill(circle((325, 235), 4.445004445006667), Blue);
label("n=50", (325, 227), S, fontsize(6));
fill(circle((370, 235), 6.286185570937121), Blue);
label("n=100", (370, 227), S, fontsize(6));
draw(P(0, 4.5)--P(0, 0.5)--P(75, 0.5), gray(.4));
label("0", P(0, 0.5), S, fontsize(7));
label("15", P(15, 0.5), S, fontsize(7));
label("30", P(30, 0.5), S, fontsize(7));
label("45", P(45, 0.5), S, fontsize(7));
label("60", P(60, 0.5), S, fontsize(7));
label("75", P(75, 0.5), S, fontsize(7));
label("Crew", P(0, 1), W, fontsize(7));
label("3rd", P(0, 2), W, fontsize(7));
label("2nd", P(0, 3), W, fontsize(7));
label("1st", P(0, 4), W, fontsize(7));
label("Age band (years)", (227.5, 13), fontsize(8));
label(rotate(90) * Label("Group"), (13, 132), fontsize(8));
// BEGIN EXAMPLE
real[][] d = input("data/cells.tsv").line();
for (int i = 0; i < d.length; ++i) {
    real[] v = d[i];
    if (v[3] > 0) fill(circle(P(v[0], v[1]), v[5] / 2),
        (1 - v[2] / 100) * Wash + (v[2] / 100) * Blue);
}
// END EXAMPLE
shipout("VIZ-11-003", bbox(0));
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =arrays + native paths= | Native drawing method used here. |
| =cells.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-11-004 | MetaPost: bubble
:PROPERTIES:
:CUSTOM_ID: VIZ-11-004
:ENGINE: metapost
:SCENARIO: bubble
:DATA_FILES: data/cells.tsv
:END:
MetaPost reads numeric fields with gdata and scantokens, then constructs the chart with paths, TeX labels and colour interpolation.

#+name: VIZ-11-004
#+begin_src metapost :tangle no
input graph;
prologues := 3;
outputformat := "svg";
outputtemplate := "VIZ-11-004.svg";
color Blue, Teal, Orange, Wash, Missing;
Blue := (0, 84 / 255, 159 / 255);
Teal := (0, 177 / 255, 183 / 255);
Orange := (246 / 255, 168 / 255, 0);
Wash := (232 / 255, 241 / 255, 250 / 255);
Missing := (236 / 255, 236 / 255, 237 / 255);
vardef P(expr x, y) =
    (55 + 345 * (x - (0)) / (75), 45 + 175 * (y - (0.5)) / (4.0))
enddef;
def rect(expr x, y, xx, yy, col) =
    fill P(x, y)--P(xx, y)--P(xx, yy)--P(x, yy)--cycle withcolor col;
enddef;
beginfig(1);
    fill unitsquare xscaled 420 yscaled 280 withcolor white;
    label.llft("VIZ-11-004" infont "cmr8", (414, 272));
    label.rt(btex Colour: survival 0-100\%; circle area: n etex scaled .65, (55, 246));
    fill unitsquare xscaled 6 yscaled 6 shifted (55, 231) withcolor 0.025[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (61, 231) withcolor 0.075[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (67, 231) withcolor 0.125[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (73, 231) withcolor 0.175[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (79, 231) withcolor 0.225[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (85, 231) withcolor 0.275[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (91, 231) withcolor 0.325[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (97, 231) withcolor 0.375[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (103, 231) withcolor 0.425[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (109, 231) withcolor 0.475[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (115, 231) withcolor 0.525[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (121, 231) withcolor 0.575[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (127, 231) withcolor 0.625[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (133, 231) withcolor 0.675[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (139, 231) withcolor 0.725[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (145, 231) withcolor 0.775[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (151, 231) withcolor 0.825[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (157, 231) withcolor 0.875[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (163, 231) withcolor 0.925[Wash, Blue];
    fill unitsquare xscaled 6 yscaled 6 shifted (169, 231) withcolor 0.975[Wash, Blue];
    label.bot(btex 0 etex scaled .6, (55, 230));
    label.bot(btex 50 etex scaled .6, (115, 230));
    label.bot(btex 100\% etex scaled .6, (175, 230));
    fill fullcircle scaled 3.975732839729454 shifted (280, 235) withcolor Blue;
    label.bot(btex n=10 etex scaled .6, (280, 227));
    fill fullcircle scaled 8.890008890013334 shifted (325, 235) withcolor Blue;
    label.bot(btex n=50 etex scaled .6, (325, 227));
    fill fullcircle scaled 12.572371141874243 shifted (370, 235) withcolor Blue;
    label.bot(btex n=100 etex scaled .6, (370, 227));
    draw P(0, 4.5)--P(0, 0.5)--P(75, 0.5) withcolor .4white;
    label.bot(btex 0 etex scaled .7, P(0, 0.5));
    label.bot(btex 15 etex scaled .7, P(15, 0.5));
    label.bot(btex 30 etex scaled .7, P(30, 0.5));
    label.bot(btex 45 etex scaled .7, P(45, 0.5));
    label.bot(btex 60 etex scaled .7, P(60, 0.5));
    label.bot(btex 75 etex scaled .7, P(75, 0.5));
    label.lft(btex Crew etex scaled .7, P(0, 1));
    label.lft(btex 3rd etex scaled .7, P(0, 2));
    label.lft(btex 2nd etex scaled .7, P(0, 3));
    label.lft(btex 1st etex scaled .7, P(0, 4));
    label(btex Age band (years) etex scaled .8, (227.5, 13));
    label(btex Group etex scaled .8 rotated 90, (13, 132));
% BEGIN EXAMPLE
    numeric n, v[][];
    n := 0;
    gdata("data/cells.tsv", c,
        n := n + 1;
        for j = 1 upto 6:
            v[n][j] := scantokens c[j];
        endfor
    );
    for k = 1 upto n:
        if v[k][4] > 0:
            fill fullcircle scaled v[k][6] shifted P(v[k][1], v[k][2])
                withcolor (v[k][3] / 100)[Wash, Blue];
        fi
    endfor
% END EXAMPLE
    setbounds currentpicture to unitsquare xscaled 420 yscaled 280;
endfig;
end.
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =gdata + paths= | Native drawing method used here. |
| =cells.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-11-005 | GMT: bubble
:PROPERTIES:
:CUSTOM_ID: VIZ-11-005
:ENGINE: gmt
:SCENARIO: bubble
:DATA_FILES: data/cells.tsv data/classes-y.txt data/survival.cpt
:END:
GMT reads selected columns through its native plotting modules; column expressions are performed by the shown local awk pipeline. The shared tables determine the statistics.

#+name: VIZ-11-005
#+begin_src bash :tangle no
#!/usr/bin/env bash
set -euo pipefail
export GMT_USERDIR="$PWD/.gmt"
mkdir -p "$GMT_USERDIR"
gmt begin VIZ-11-005 pdf
gmt set \
  FONT_ANNOT_PRIMARY 7p \
  FONT_LABEL 8p \
  FONT_TITLE 8p \
  MAP_TITLE_OFFSET 4p \
  MAP_FRAME_TYPE plain \
  MAP_TICK_LENGTH_PRIMARY 3p
gmt plot -R0/420/0/280 -JX420p/280p -Gwhite -W0p <<'CANVAS'
0 0
420 0
420 280
0 280
CANVAS
gmt text -F+f8p+jTR <<'ID'
414 272 VIZ-11-005
ID
gmt text -F+f7p+jML <<'LEGEND'
55 246 Colour: survival 0-100%; circle area: n
LEGEND
echo "58 234" | gmt plot -Sr6p/6p -G#e2edf8
echo "64 234" | gmt plot -Sr6p/6p -G#d7e5f3
echo "70 234" | gmt plot -Sr6p/6p -G#cbddef
echo "76 234" | gmt plot -Sr6p/6p -G#bfd6ea
echo "82 234" | gmt plot -Sr6p/6p -G#b4cee6
echo "88 234" | gmt plot -Sr6p/6p -G#a8c6e1
echo "94 234" | gmt plot -Sr6p/6p -G#9dbedc
echo "100 234" | gmt plot -Sr6p/6p -G#91b6d8
echo "106 234" | gmt plot -Sr6p/6p -G#85aed3
echo "112 234" | gmt plot -Sr6p/6p -G#7aa6cf
echo "118 234" | gmt plot -Sr6p/6p -G#6e9fca
echo "124 234" | gmt plot -Sr6p/6p -G#6397c6
echo "130 234" | gmt plot -Sr6p/6p -G#578fc1
echo "136 234" | gmt plot -Sr6p/6p -G#4b87bd
echo "142 234" | gmt plot -Sr6p/6p -G#407fb8
echo "148 234" | gmt plot -Sr6p/6p -G#3477b3
echo "154 234" | gmt plot -Sr6p/6p -G#296faf
echo "160 234" | gmt plot -Sr6p/6p -G#1d68aa
echo "166 234" | gmt plot -Sr6p/6p -G#1160a6
echo "172 234" | gmt plot -Sr6p/6p -G#0658a1
echo "55 229 0" | gmt text -F+f6p+jTC
echo "115 229 50" | gmt text -F+f6p+jTC
echo "175 229 100%" | gmt text -F+f6p+jTC
echo "280 235" | gmt plot -Sc3.975732839729454p -G#00549f
echo "280 227 n=10" | gmt text -F+f6p+jTC
echo "325 235" | gmt plot -Sc8.890008890013334p -G#00549f
echo "325 227 n=50" | gmt text -F+f6p+jTC
echo "370 235" | gmt plot -Sc12.572371141874243p -G#00549f
echo "370 227 n=100" | gmt text -F+f6p+jTC
gmt basemap -R0/75/0.5/4.5 -JX345p/175p -X55p -Y45p -Bpxa15+l"Age band (years)" \
  -Bpycdata/classes-y.txt+l"Group" -BWS
# BEGIN EXAMPLE
# GMT variable circle diameters are centimetres; 72 bp = 1 inch.
awk '$4>0 {print $1,$2,$3,$6/72*2.54}' data/cells.tsv | gmt plot -Sc -Cdata/survival.cpt
# END EXAMPLE
gmt end
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =plot -Sc + CPT= | Native drawing method used here. |
| =cells.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

* Age counts as four small multiples
:PROPERTIES:
:CUSTOM_ID: VIZ-12-000
:CHAPTER: 12
:END:
Four panels share the same age bins and a 0â��200 count scale. Each panel represents one passenger class or crew membership.

Unlike independently autoscaled panels, the common count scale preserves differences in group size. Known-age panel totals are 323, 284, 708 and 890.

** VIZ-12-001 | PGFplots / TikZ: facets
:PROPERTIES:
:CUSTOM_ID: VIZ-12-001
:ENGINE: pgfplots
:SCENARIO: facets
:DATA_FILES: data/ages.tsv
:END:
A native 2-by-2 group plot fixes the same ranges and bins in every panel.

#+name: VIZ-12-001
#+begin_src latex :tangle no
\documentclass[tikz,border=0pt]{standalone}
\usepackage{pgfplots,pgfplotstable}
\usepgfplotslibrary{statistics,groupplots}
\pgfplotsset{compat=1.18}
\definecolor{Blue}{HTML}{00549F}
\definecolor{Teal}{HTML}{00B1B7}
\definecolor{Orange}{HTML}{F6A800}
\definecolor{Wash}{HTML}{E8F1FA}
\definecolor{Missing}{HTML}{ECECED}
\begin{document}
  \begin{tikzpicture}[font=\fontsize{8}{10}\selectfont]
    \path[use as bounding box,fill=white] (0,0) rectangle (420bp,280bp);
    \node[anchor=north east] at (414bp,272bp) {VIZ-12-001};
    \node[anchor=west,font=\fontsize{7}{9}\selectfont] at
      (55bp,246bp) {Known ages; common bins and common count scale};
% BEGIN EXAMPLE
    \begin{scope}[shift={(55bp,155bp)}]
      \begin{groupplot}[
          group style={group size=2 by 2,horizontal sep=40bp,vertical sep=42bp},
          anchor=south west, width=150bp,
          height=65bp, scale only axis,
          xmin=0, xmax=75,
          ymin=0, ymax=200,
          xtick={0,25,50,75}, ytick={0,100,200},
          axis lines=left, tick label style={font=\tiny},
          title style={font=\small}, xlabel={Age (years)},
          ylabel={People}
      ]
        \nextgroupplot[title={1st (n=323)}]
        \addplot[ybar,bar shift=0pt,bar width=6bp,fill=Blue,draw=white,line width=.2bp]
        table[x index=0,y index=6]{data/ages.tsv};
        \nextgroupplot[title={2nd (n=284)}]
        \addplot[ybar,bar shift=0pt,bar width=6bp,fill=Blue,draw=white,line width=.2bp]
        table[x index=0,y index=7]{data/ages.tsv};
        \nextgroupplot[title={3rd (n=708)}]
        \addplot[ybar,bar shift=0pt,bar width=6bp,fill=Blue,draw=white,line width=.2bp]
        table[x index=0,y index=8]{data/ages.tsv};
        \nextgroupplot[title={Crew (n=890)}]
        \addplot[ybar,bar shift=0pt,bar width=6bp,fill=Blue,draw=white,line width=.2bp]
        table[x index=0,y index=9]{data/ages.tsv};
      \end{groupplot}
    \end{scope}
% END EXAMPLE
  \end{tikzpicture}
\end{document}
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =groupplot= | Native drawing method used here. |
| =ages.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-12-002 | gnuplot: facets
:PROPERTIES:
:CUSTOM_ID: VIZ-12-002
:ENGINE: gnuplot
:SCENARIO: facets
:DATA_FILES: data/ages.tsv
:END:
Four native plots reuse the same ranges and corresponding class columns.

#+name: VIZ-12-002
#+begin_src gnuplot :tangle no
set terminal pdfcairo size 5.833333in, 3.888889in font "Helvetica,8"
set output "VIZ-12-002.pdf"
set lmargin at screen 0.13095238095238096
set rmargin at screen 0.9523809523809523
set bmargin at screen 0.16071428571428573
set tmargin at screen 0.7857142857142857
set xrange [0:75]
set yrange [0:200]
set xtics ("0" 0, "25" 25, "50" 50, "75" 75)
set ytics ("0" 0, "50" 50, "100" 100, "150" 150, "200" 200)
set xlabel "Age (years)"
set ylabel "People"
set border 3
set tics out nomirror
unset key
set style fill solid 1.0 noborder
set label 1 "VIZ-12-002" at screen .985, .97 right
set label 2 "Known ages; common bins and common count scale" at screen .13, .88 left \
    font ",7"
set palette defined (0 "#e8f1fa", 100 "#00549f")
set cbrange [0:100]
unset colorbox
# BEGIN EXAMPLE
set boxwidth 3 absolute
unset label 2
set multiplot
set yrange [0:200]
set ytics 100
set xtics 25
set lmargin at screen 0.13095238095238096
set rmargin at screen 0.4880952380952381
set bmargin at screen 0.5535714285714286
set tmargin at screen 0.7857142857142857
set title "1st" offset 0, -.5
plot "data/ages.tsv" using 1:7 with boxes lc rgb "#00549f"
set lmargin at screen 0.5952380952380952
set rmargin at screen 0.9523809523809523
set bmargin at screen 0.5535714285714286
set tmargin at screen 0.7857142857142857
set title "2nd" offset 0, -.5
plot "data/ages.tsv" using 1:8 with boxes lc rgb "#00549f"
set lmargin at screen 0.13095238095238096
set rmargin at screen 0.4880952380952381
set bmargin at screen 0.17142857142857143
set tmargin at screen 0.4035714285714286
set title "3rd" offset 0, -.5
plot "data/ages.tsv" using 1:9 with boxes lc rgb "#00549f"
set lmargin at screen 0.5952380952380952
set rmargin at screen 0.9523809523809523
set bmargin at screen 0.17142857142857143
set tmargin at screen 0.4035714285714286
set title "Crew" offset 0, -.5
plot "data/ages.tsv" using 1:10 with boxes lc rgb "#00549f"
unset multiplot
# END EXAMPLE
unset output
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =multiplot= | Native drawing method used here. |
| =ages.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-12-003 | Asymptote: facets
:PROPERTIES:
:CUSTOM_ID: VIZ-12-003
:ENGINE: asymptote
:SCENARIO: facets
:DATA_FILES: data/ages.tsv
:END:
Asymptote draws four separate pictures and translates them into a common canvas, preserving each panel scale.

#+name: VIZ-12-003
#+begin_src asymptote :tangle no
import graph;
size(420bp, 280bp, IgnoreAspect);
defaultpen(fontsize(8));
pen Blue = rgb(0, 84 / 255, 159 / 255), Teal = rgb(0, 177 / 255, 183 / 255);
pen Orange = rgb(246 / 255, 168 / 255, 0), Wash = rgb(232 / 255, 241 / 255, 250 / 255);
pen Missing = rgb(236 / 255, 236 / 255, 237 / 255);
pair P(real x, real y) {
    return (55 + 345 * (x - (0)) / (75), 45 + 175 * (y - (0)) / (200));
}
void rect(real x, real y, real xx, real yy, pen p) {
    fill(P(x, y)--P(xx, y)--P(xx, yy)--P(x, yy)--cycle, p);
}
fill(box((0, 0), (420, 280)), white);
label("VIZ-12-003", (414, 272), SW, fontsize(8));
label("Known ages; common bins and common count scale", (55, 246), E, fontsize(7));
// BEGIN EXAMPLE
real[][] d = input("data/ages.tsv").line();
string[] names = {"1st", "2nd", "3rd", "Crew"};
for (int j = 0; j < 4; ++j) {
    real x = 55 + 195 * (j%2), y = 155 - 107 * floor(j / 2);
    picture panel;
    draw(panel, (0, 65)--(0, 0)--(150, 0), gray(.4));
    for (int t = 0; t <= 75; t += 25)
        label(panel, string(t), (2 * t, 0), S, fontsize(6));
    for (int t = 0; t <= 200; t += 100)
        label(panel, string(t), (0, 65 * t / 200), W, fontsize(6));
    label(panel, names[j], (75, 76), fontsize(8));
    label(panel, "Age (years)", (75, -20), fontsize(7));
    for (int i = 0; i < d.length; ++i) {
        real[] v = d[i];
        fill(panel, box((2 * v[1], 0), (2 * v[2], 65 * v[6 + j] / 200)), Blue);
    }
    add(shift(x, y) * panel);
}
// END EXAMPLE
shipout("VIZ-12-003", bbox(0));
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =arrays + native paths= | Native drawing method used here. |
| =ages.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-12-004 | MetaPost: facets
:PROPERTIES:
:CUSTOM_ID: VIZ-12-004
:ENGINE: metapost
:SCENARIO: facets
:DATA_FILES: data/ages.tsv
:END:
MetaPost composes four native pictures on the same canvas, using a common scale and a separate count column for each group.

#+name: VIZ-12-004
#+begin_src metapost :tangle no
input graph;
prologues := 3;
outputformat := "svg";
outputtemplate := "VIZ-12-004.svg";
color Blue, Teal, Orange, Wash, Missing;
Blue := (0, 84 / 255, 159 / 255);
Teal := (0, 177 / 255, 183 / 255);
Orange := (246 / 255, 168 / 255, 0);
Wash := (232 / 255, 241 / 255, 250 / 255);
Missing := (236 / 255, 236 / 255, 237 / 255);
vardef P(expr x, y) =
    (55 + 345 * (x - (0)) / (75), 45 + 175 * (y - (0)) / (200))
enddef;
def rect(expr x, y, xx, yy, col) =
    fill P(x, y)--P(xx, y)--P(xx, yy)--P(x, yy)--cycle withcolor col;
enddef;
beginfig(1);
    fill unitsquare xscaled 420 yscaled 280 withcolor white;
    label.llft("VIZ-12-004" infont "cmr8", (414, 272));
    label.rt(btex Known ages; common bins and common count scale etex scaled .65, (55,
        246));
% BEGIN EXAMPLE
    numeric n, v[][];
    n := 0;
    gdata("data/ages.tsv", c,
        n := n + 1;
        for j = 1 upto 10:
            v[n][j] := scantokens c[j];
        endfor
    );
    picture panel;
    for m = 0 upto 3:
        panel := nullpicture;
        addto panel doublepath (0, 65)--(0, 0)--(150, 0) withcolor .4white;
        for t = 0 step 25 until 75:
            addto panel also thelabel.bot(decimal t infont "cmr7", (2t, 0));
        endfor
        for t = 0 step 100 until 200:
            addto panel also thelabel.lft(decimal t infont "cmr7", (0, 65t / 200));
        endfor
        addto panel also thelabel(btex Age (years) etex scaled .7, (75, -20));
        for k = 1 upto n:
            addto panel contour (2v[k][2], 0)--(2v[k][3], 0)--(2v[k][3],
                65v[k][7 + m] / 200)--(2v[k][2], 65v[k][7 + m] / 200)--cycle
                withcolor Blue;
        endfor
        if m = 0:
            addto panel also thelabel(btex 1st etex scaled .8, (75, 76));
        fi
        if m = 1:
            addto panel also thelabel(btex 2nd etex scaled .8, (75, 76));
        fi
        if m = 2:
            addto panel also thelabel(btex 3rd etex scaled .8, (75, 76));
        fi
        if m = 3:
            addto panel also thelabel(btex Crew etex scaled .8, (75, 76));
        fi
        draw panel shifted (55 + 195 * (m mod 2), 155 - 107 * floor(m / 2));
    endfor
% END EXAMPLE
    setbounds currentpicture to unitsquare xscaled 420 yscaled 280;
endfig;
end.
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =gdata + paths= | Native drawing method used here. |
| =ages.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |

** VIZ-12-005 | GMT: facets
:PROPERTIES:
:CUSTOM_ID: VIZ-12-005
:ENGINE: gmt
:SCENARIO: facets
:DATA_FILES: data/ages.tsv
:END:
GMT reads selected columns through its native plotting modules; column expressions are performed by the shown local awk pipeline. The shared tables determine the statistics.

#+name: VIZ-12-005
#+begin_src bash :tangle no
#!/usr/bin/env bash
set -euo pipefail
export GMT_USERDIR="$PWD/.gmt"
mkdir -p "$GMT_USERDIR"
gmt begin VIZ-12-005 pdf
gmt set \
  FONT_ANNOT_PRIMARY 7p \
  FONT_LABEL 8p \
  FONT_TITLE 8p \
  MAP_TITLE_OFFSET 4p \
  MAP_FRAME_TYPE plain \
  MAP_TICK_LENGTH_PRIMARY 3p
gmt plot -R0/420/0/280 -JX420p/280p -Gwhite -W0p <<'CANVAS'
0 0
420 0
420 280
0 280
CANVAS
gmt text -F+f8p+jTR <<'ID'
414 272 VIZ-12-005
ID
gmt text -F+f7p+jML <<'LEGEND'
55 246 Known ages; common bins and common count scale
LEGEND
# BEGIN EXAMPLE
gmt subplot begin 2x2 -Fs150p/65p -M20p/21p -X55p -Y45p
gmt subplot set 0
gmt basemap -R0/75/0/200 -JX? -Bpxa25+l"Age (years)" -Bpya100+lPeople -BWS+t"1st"
gmt plot data/ages.tsv -i0,6 -Sb6p+b0 -G#00549f
gmt subplot set 1
gmt basemap -R0/75/0/200 -JX? -Bpxa25+l"Age (years)" -Bpya100+lPeople -BWS+t"2nd"
gmt plot data/ages.tsv -i0,7 -Sb6p+b0 -G#00549f
gmt subplot set 2
gmt basemap -R0/75/0/200 -JX? -Bpxa25+l"Age (years)" -Bpya100+lPeople -BWS+t"3rd"
gmt plot data/ages.tsv -i0,8 -Sb6p+b0 -G#00549f
gmt subplot set 3
gmt basemap -R0/75/0/200 -JX? -Bpxa25+l"Age (years)" -Bpya100+lPeople -BWS+t"Crew"
gmt plot data/ages.tsv -i0,9 -Sb6p+b0 -G#00549f
gmt subplot end
# END EXAMPLE
gmt end
#+end_src

| Command or choice | Meaning |
|-------------------+---------|
| =subplot= | Native drawing method used here. |
| =ages.tsv= | Shared numeric input; column definitions are in data/recipes.json. |
| Fixed ranges | Same axis domain and statistical definition in all five implementations. |




[
  {
    "id": "VIZ-01-001",
    "title": "PGFplots / TikZ: counts"
  },
  {
    "id": "VIZ-01-002",
    "title": "gnuplot: counts"
  },
  {
    "id": "VIZ-01-003",
    "title": "Asymptote: counts"
  },
  {
    "id": "VIZ-01-004",
    "title": "MetaPost: counts"
  },
  {
    "id": "VIZ-01-005",
    "title": "GMT: counts"
  },
  {
    "id": "VIZ-02-001",
    "title": "PGFplots / TikZ: stacked"
  },
  {
    "id": "VIZ-02-002",
    "title": "gnuplot: stacked"
  },
  {
    "id": "VIZ-02-003",
    "title": "Asymptote: stacked"
  },
  {
    "id": "VIZ-02-004",
    "title": "MetaPost: stacked"
  },
  {
    "id": "VIZ-02-005",
    "title": "GMT: stacked"
  },
  {
    "id": "VIZ-03-001",
    "title": "PGFplots / TikZ: proportions"
  },
  {
    "id": "VIZ-03-002",
    "title": "gnuplot: proportions"
  },
  {
    "id": "VIZ-03-003",
    "title": "Asymptote: proportions"
  },
  {
    "id": "VIZ-03-004",
    "title": "MetaPost: proportions"
  },
  {
    "id": "VIZ-03-005",
    "title": "GMT: proportions"
  },
  {
    "id": "VIZ-04-001",
    "title": "PGFplots / TikZ: grouped"
  },
  {
    "id": "VIZ-04-002",
    "title": "gnuplot: grouped"
  },
  {
    "id": "VIZ-04-003",
    "title": "Asymptote: grouped"
  },
  {
    "id": "VIZ-04-004",
    "title": "MetaPost: grouped"
  },
  {
    "id": "VIZ-04-005",
    "title": "GMT: grouped"
  },
  {
    "id": "VIZ-05-001",
    "title": "PGFplots / TikZ: dumbbell"
  },
  {
    "id": "VIZ-05-002",
    "title": "gnuplot: dumbbell"
  },
  {
    "id": "VIZ-05-003",
    "title": "Asymptote: dumbbell"
  },
  {
    "id": "VIZ-05-004",
    "title": "MetaPost: dumbbell"
  },
  {
    "id": "VIZ-05-005",
    "title": "GMT: dumbbell"
  },
  {
    "id": "VIZ-06-001",
    "title": "PGFplots / TikZ: histogram"
  },
  {
    "id": "VIZ-06-002",
    "title": "gnuplot: histogram"
  },
  {
    "id": "VIZ-06-003",
    "title": "Asymptote: histogram"
  },
  {
    "id": "VIZ-06-004",
    "title": "MetaPost: histogram"
  },
  {
    "id": "VIZ-06-005",
    "title": "GMT: histogram"
  },
  {
    "id": "VIZ-07-001",
    "title": "PGFplots / TikZ: ecdf"
  },
  {
    "id": "VIZ-07-002",
    "title": "gnuplot: ecdf"
  },
  {
    "id": "VIZ-07-003",
    "title": "Asymptote: ecdf"
  },
  {
    "id": "VIZ-07-004",
    "title": "MetaPost: ecdf"
  },
  {
    "id": "VIZ-07-005",
    "title": "GMT: ecdf"
  },
  {
    "id": "VIZ-08-001",
    "title": "PGFplots / TikZ: box"
  },
  {
    "id": "VIZ-08-002",
    "title": "gnuplot: box"
  },
  {
    "id": "VIZ-08-003",
    "title": "Asymptote: box"
  },
  {
    "id": "VIZ-08-004",
    "title": "MetaPost: box"
  },
  {
    "id": "VIZ-08-005",
    "title": "GMT: box"
  },
  {
    "id": "VIZ-09-001",
    "title": "PGFplots / TikZ: violin"
  },
  {
    "id": "VIZ-09-002",
    "title": "gnuplot: violin"
  },
  {
    "id": "VIZ-09-003",
    "title": "Asymptote: violin"
  },
  {
    "id": "VIZ-09-004",
    "title": "MetaPost: violin"
  },
  {
    "id": "VIZ-09-005",
    "title": "GMT: violin"
  },
  {
    "id": "VIZ-10-001",
    "title": "PGFplots / TikZ: heatmap"
  },
  {
    "id": "VIZ-10-002",
    "title": "gnuplot: heatmap"
  },
  {
    "id": "VIZ-10-003",
    "title": "Asymptote: heatmap"
  },
  {
    "id": "VIZ-10-004",
    "title": "MetaPost: heatmap"
  },
  {
    "id": "VIZ-10-005",
    "title": "GMT: heatmap"
  },
  {
    "id": "VIZ-11-001",
    "title": "PGFplots / TikZ: bubble"
  },
  {
    "id": "VIZ-11-002",
    "title": "gnuplot: bubble"
  },
  {
    "id": "VIZ-11-003",
    "title": "Asymptote: bubble"
  },
  {
    "id": "VIZ-11-004",
    "title": "MetaPost: bubble"
  },
  {
    "id": "VIZ-11-005",
    "title": "GMT: bubble"
  },
  {
    "id": "VIZ-12-001",
    "title": "PGFplots / TikZ: facets"
  },
  {
    "id": "VIZ-12-002",
    "title": "gnuplot: facets"
  },
  {
    "id": "VIZ-12-003",
    "title": "Asymptote: facets"
  },
  {
    "id": "VIZ-12-004",
    "title": "MetaPost: facets"
  },
  {
    "id": "VIZ-12-005",
    "title": "GMT: facets"
  }
]



# Licensing

These terms apply to original material by Lukas C. Bossert in this repository,
including its published HTML/PDF guides and downloadable packages.
The two licenses cover different parts of the project.

## Content — CC0 1.0 Universal

Tutorial prose, documentation text, individual example code, input fixtures,
example results, plots, illustrations and repository artwork are dedicated to
the public domain under [CC0 1.0 Universal](https://creativecommons.org/publicdomain/zero/1.0/).
You may reuse this content without attribution. Full legal text:
[LICENSES/CC0-1.0.txt](LICENSES/CC0-1.0.txt).

## Structure — CC BY 4.0 International

The original, copyrightable selection and arrangement of the tours, page design,
layouts, templates and the publishing/build framework implementation are licensed
under [Creative Commons Attribution 4.0 International](https://creativecommons.org/licenses/by/4.0/).
This includes publisher, rendering, navigation and build code; tutorial example
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Full legal text: [LICENSES/CC-BY-4.0.txt](LICENSES/CC-BY-4.0.txt).

When sharing this structural material or adaptations, give appropriate credit,
retain supplied notices, link to CC BY 4.0 and the source where reasonably
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> Tour guides structure and publishing framework by Lukas C. Bossert,
> licensed under CC BY 4.0. Source: https://codeberg.org/lukascbossert/tourguides.
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## Third-party material
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only to rights held by Lukas C. Bossert; they do not relicense third-party work.
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## Titanic data exception
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Attribution 4.0 International

=======================================================================
Creative Commons Corporation ("Creative Commons") is not a law firm and
does not provide legal services or legal advice. Distribution of
Creative Commons public licenses does not create a lawyer-client or
other relationship. Creative Commons makes its licenses and related
information available on an "as-is" basis. Creative Commons gives no
warranties regarding its licenses, any material licensed under their
terms and conditions, or any related information. Creative Commons
disclaims all liability for damages resulting from their use to the
fullest extent possible.
Using Creative Commons Public Licenses

Creative Commons public licenses provide a standard set of terms and
conditions that creators and other rights holders may use to share
original works of authorship and other material subject to copyright
and certain other rights specified in the public license below. The
following considerations are for informational purposes only, are not
exhaustive, and do not form part of our licenses.
     Considerations for licensors: Our public licenses are
     intended for use by those authorized to give the public
     permission to use material in ways otherwise restricted by
     copyright and certain other rights. Our licenses are
     irrevocable. Licensors should read and understand the terms
     and conditions of the license they choose before applying it.
     Licensors should also secure all rights necessary before
     applying our licenses so that the public can reuse the
     material as expected. Licensors should clearly mark any
     material not subject to the license. This includes other CC-
     licensed material, or material used under an exception or
     limitation to copyright. More considerations for licensors:
    wiki.creativecommons.org/Considerations_for_licensors
     Considerations for the public: By using one of our public
     licenses, a licensor grants the public permission to use the
     licensed material under specified terms and conditions. If
     the licensor's permission is not necessary for any reason--for
     example, because of any applicable exception or limitation to
     copyright--then that use is not regulated by the license. Our
     licenses grant only permissions under copyright and certain
     other rights that a licensor has authority to grant. Use of
     the licensed material may still be restricted for other
     reasons, including because others have copyright or other
     rights in the material. A licensor may make special requests,
     such as asking that all changes be marked or described.
     Although not required by our licenses, you are encouraged to
     respect those requests where reasonable. More considerations
     for the public:
    wiki.creativecommons.org/Considerations_for_licensees
=======================================================================

Creative Commons Attribution 4.0 International Public License
By exercising the Licensed Rights (defined below), You accept and agree
to be bound by the terms and conditions of this Creative Commons
Attribution 4.0 International Public License ("Public License"). To the
extent this Public License may be interpreted as a contract, You are
granted the Licensed Rights in consideration of Your acceptance of
these terms and conditions, and the Licensor grants You such rights in
consideration of benefits the Licensor receives from making the
Licensed Material available under these terms and conditions.

Section 1 -- Definitions.
  a. Adapted Material means material subject to Copyright and Similar
     Rights that is derived from or based upon the Licensed Material
     and in which the Licensed Material is translated, altered,
     arranged, transformed, or otherwise modified in a manner requiring
     permission under the Copyright and Similar Rights held by the
     Licensor. For purposes of this Public License, where the Licensed
     Material is a musical work, performance, or sound recording,
     Adapted Material is always produced where the Licensed Material is
     synched in timed relation with a moving image.
  b. Adapter's License means the license You apply to Your Copyright
     and Similar Rights in Your contributions to Adapted Material in
     accordance with the terms and conditions of this Public License.
  c. Copyright and Similar Rights means copyright and/or similar rights
     closely related to copyright including, without limitation,
     performance, broadcast, sound recording, and Sui Generis Database
     Rights, without regard to how the rights are labeled or
     categorized. For purposes of this Public License, the rights
     specified in Section 2(b)(1)-(2) are not Copyright and Similar
     Rights.
  d. Effective Technological Measures means those measures that, in the
     absence of proper authority, may not be circumvented under laws
     fulfilling obligations under Article 11 of the WIPO Copyright
     Treaty adopted on December 20, 1996, and/or similar international
     agreements.

  e. Exceptions and Limitations means fair use, fair dealing, and/or
     any other exception or limitation to Copyright and Similar Rights
     that applies to Your use of the Licensed Material.
  f. Licensed Material means the artistic or literary work, database,
     or other material to which the Licensor applied this Public
     License.

  g. Licensed Rights means the rights granted to You subject to the
     terms and conditions of this Public License, which are limited to
     all Copyright and Similar Rights that apply to Your use of the
     Licensed Material and that the Licensor has authority to license.
  h. Licensor means the individual(s) or entity(ies) granting rights
     under this Public License.
  i. Share means to provide material to the public by any means or
     process that requires permission under the Licensed Rights, such
     as reproduction, public display, public performance, distribution,
     dissemination, communication, or importation, and to make material
     available to the public including in ways that members of the
     public may access the material from a place and at a time
     individually chosen by them.
  j. Sui Generis Database Rights means rights other than copyright
     resulting from Directive 96/9/EC of the European Parliament and of
     the Council of 11 March 1996 on the legal protection of databases,
     as amended and/or succeeded, as well as other essentially
     equivalent rights anywhere in the world.

  k. You means the individual or entity exercising the Licensed Rights
     under this Public License. Your has a corresponding meaning.


Section 2 -- Scope.

  a. License grant.
       1. Subject to the terms and conditions of this Public License,
          the Licensor hereby grants You a worldwide, royalty-free,
          non-sublicensable, non-exclusive, irrevocable license to
          exercise the Licensed Rights in the Licensed Material to:

            a. reproduce and Share the Licensed Material, in whole or
               in part; and

            b. produce, reproduce, and Share Adapted Material.
       2. Exceptions and Limitations. For the avoidance of doubt, where
          Exceptions and Limitations apply to Your use, this Public
          License does not apply, and You do not need to comply with
          its terms and conditions.

       3. Term. The term of this Public License is specified in Section
          6(a).
       4. Media and formats; technical modifications allowed. The
          Licensor authorizes You to exercise the Licensed Rights in
          all media and formats whether now known or hereafter created,
          and to make technical modifications necessary to do so. The
          Licensor waives and/or agrees not to assert any right or
          authority to forbid You from making technical modifications
          necessary to exercise the Licensed Rights, including
          technical modifications necessary to circumvent Effective
          Technological Measures. For purposes of this Public License,
          simply making modifications authorized by this Section 2(a)
          (4) never produces Adapted Material.
       5. Downstream recipients.

            a. Offer from the Licensor -- Licensed Material. Every
               recipient of the Licensed Material automatically
               receives an offer from the Licensor to exercise the
               Licensed Rights under the terms and conditions of this
               Public License.
            b. No downstream restrictions. You may not offer or impose
               any additional or different terms or conditions on, or
               apply any Effective Technological Measures to, the
               Licensed Material if doing so restricts exercise of the
               Licensed Rights by any recipient of the Licensed
               Material.
       6. No endorsement. Nothing in this Public License constitutes or
          may be construed as permission to assert or imply that You
          are, or that Your use of the Licensed Material is, connected
          with, or sponsored, endorsed, or granted official status by,
          the Licensor or others designated to receive attribution as
          provided in Section 3(a)(1)(A)(i).

  b. Other rights.
       1. Moral rights, such as the right of integrity, are not
          licensed under this Public License, nor are publicity,
          privacy, and/or other similar personality rights; however, to
          the extent possible, the Licensor waives and/or agrees not to
          assert any such rights held by the Licensor to the limited
          extent necessary to allow You to exercise the Licensed
          Rights, but not otherwise.
       2. Patent and trademark rights are not licensed under this
          Public License.

       3. To the extent possible, the Licensor waives any right to
          collect royalties from You for the exercise of the Licensed
          Rights, whether directly or through a collecting society
          under any voluntary or waivable statutory or compulsory
          licensing scheme. In all other cases the Licensor expressly
          reserves any right to collect such royalties.

Section 3 -- License Conditions.

Your exercise of the Licensed Rights is expressly made subject to the
following conditions.

  a. Attribution.

       1. If You Share the Licensed Material (including in modified
          form), You must:

            a. retain the following if it is supplied by the Licensor
               with the Licensed Material:
                 i. identification of the creator(s) of the Licensed
                    Material and any others designated to receive
                    attribution, in any reasonable manner requested by
                    the Licensor (including by pseudonym if
                    designated);

                ii. a copyright notice;

               iii. a notice that refers to this Public License;

                iv. a notice that refers to the disclaimer of
                    warranties;
                 v. a URI or hyperlink to the Licensed Material to the
                    extent reasonably practicable;

            b. indicate if You modified the Licensed Material and
               retain an indication of any previous modifications; and

            c. indicate the Licensed Material is licensed under this
               Public License, and include the text of, or the URI or
               hyperlink to, this Public License.
       2. You may satisfy the conditions in Section 3(a)(1) in any
          reasonable manner based on the medium, means, and context in
          which You Share the Licensed Material. For example, it may be
          reasonable to satisfy the conditions by providing a URI or
          hyperlink to a resource that includes the required
          information.
       3. If requested by the Licensor, You must remove any of the
          information required by Section 3(a)(1)(A) to the extent
          reasonably practicable.

       4. If You Share Adapted Material You produce, the Adapter's
          License You apply must not prevent recipients of the Adapted
          Material from complying with this Public License.


Section 4 -- Sui Generis Database Rights.
Where the Licensed Rights include Sui Generis Database Rights that
apply to Your use of the Licensed Material:

  a. for the avoidance of doubt, Section 2(a)(1) grants You the right
     to extract, reuse, reproduce, and Share all or a substantial
     portion of the contents of the database;
  b. if You include all or a substantial portion of the database
     contents in a database in which You have Sui Generis Database
     Rights, then the database in which You have Sui Generis Database
     Rights (but not its individual contents) is Adapted Material; and

  c. You must comply with the conditions in Section 3(a) if You Share
     all or a substantial portion of the contents of the database.
For the avoidance of doubt, this Section 4 supplements and does not
replace Your obligations under this Public License where the Licensed
Rights include other Copyright and Similar Rights.


Section 5 -- Disclaimer of Warranties and Limitation of Liability.
  a. UNLESS OTHERWISE SEPARATELY UNDERTAKEN BY THE LICENSOR, TO THE
     EXTENT POSSIBLE, THE LICENSOR OFFERS THE LICENSED MATERIAL AS-IS
     AND AS-AVAILABLE, AND MAKES NO REPRESENTATIONS OR WARRANTIES OF
     ANY KIND CONCERNING THE LICENSED MATERIAL, WHETHER EXPRESS,
     IMPLIED, STATUTORY, OR OTHER. THIS INCLUDES, WITHOUT LIMITATION,
     WARRANTIES OF TITLE, MERCHANTABILITY, FITNESS FOR A PARTICULAR
     PURPOSE, NON-INFRINGEMENT, ABSENCE OF LATENT OR OTHER DEFECTS,
     ACCURACY, OR THE PRESENCE OR ABSENCE OF ERRORS, WHETHER OR NOT
     KNOWN OR DISCOVERABLE. WHERE DISCLAIMERS OF WARRANTIES ARE NOT
     ALLOWED IN FULL OR IN PART, THIS DISCLAIMER MAY NOT APPLY TO YOU.
  b. TO THE EXTENT POSSIBLE, IN NO EVENT WILL THE LICENSOR BE LIABLE
     TO YOU ON ANY LEGAL THEORY (INCLUDING, WITHOUT LIMITATION,
     NEGLIGENCE) OR OTHERWISE FOR ANY DIRECT, SPECIAL, INDIRECT,
     INCIDENTAL, CONSEQUENTIAL, PUNITIVE, EXEMPLARY, OR OTHER LOSSES,
     COSTS, EXPENSES, OR DAMAGES ARISING OUT OF THIS PUBLIC LICENSE OR
     USE OF THE LICENSED MATERIAL, EVEN IF THE LICENSOR HAS BEEN
     ADVISED OF THE POSSIBILITY OF SUCH LOSSES, COSTS, EXPENSES, OR
     DAMAGES. WHERE A LIMITATION OF LIABILITY IS NOT ALLOWED IN FULL OR
     IN PART, THIS LIMITATION MAY NOT APPLY TO YOU.
  c. The disclaimer of warranties and limitation of liability provided
     above shall be interpreted in a manner that, to the extent
     possible, most closely approximates an absolute disclaimer and
     waiver of all liability.


Section 6 -- Term and Termination.

  a. This Public License applies for the term of the Copyright and
     Similar Rights licensed here. However, if You fail to comply with
     this Public License, then Your rights under this Public License
     terminate automatically.
  b. Where Your right to use the Licensed Material has terminated under
     Section 6(a), it reinstates:

       1. automatically as of the date the violation is cured, provided
          it is cured within 30 days of Your discovery of the
          violation; or

       2. upon express reinstatement by the Licensor.

     For the avoidance of doubt, this Section 6(b) does not affect any
     right the Licensor may have to seek remedies for Your violations
     of this Public License.
  c. For the avoidance of doubt, the Licensor may also offer the
     Licensed Material under separate terms or conditions or stop
     distributing the Licensed Material at any time; however, doing so
     will not terminate this Public License.

  d. Sections 1, 5, 6, 7, and 8 survive termination of this Public
     License.


Section 7 -- Other Terms and Conditions.

  a. The Licensor shall not be bound by any additional or different
     terms or conditions communicated by You unless expressly agreed.
  b. Any arrangements, understandings, or agreements regarding the
     Licensed Material not stated herein are separate from and
     independent of the terms and conditions of this Public License.


Section 8 -- Interpretation.

  a. For the avoidance of doubt, this Public License does not, and
     shall not be interpreted to, reduce, limit, restrict, or impose
     conditions on any use of the Licensed Material that could lawfully
     be made without permission under this Public License.
  b. To the extent possible, if any provision of this Public License is
     deemed unenforceable, it shall be automatically reformed to the
     minimum extent necessary to make it enforceable. If the provision
     cannot be reformed, it shall be severed from this Public License
     without affecting the enforceability of the remaining terms and
     conditions.
  c. No term or condition of this Public License will be waived and no
     failure to comply consented to unless expressly agreed to by the
     Licensor.

  d. Nothing in this Public License constitutes or may be interpreted
     as a limitation upon, or waiver of, any privileges and immunities
     that apply to the Licensor or You, including from the legal
     processes of any jurisdiction or authority.


=======================================================================
Creative Commons is not a party to its public
licenses. Notwithstanding, Creative Commons may elect to apply one of
its public licenses to material it publishes and in those instances
will be considered the â��Licensor.â�� The text of the Creative Commons
public licenses is dedicated to the public domain under the CC0 Public
Domain Dedication. Except for the limited purpose of indicating that
material is shared under a Creative Commons public license or as
otherwise permitted by the Creative Commons policies published at
creativecommons.org/policies, Creative Commons does not authorize the
use of the trademark "Creative Commons" or any other trademark or logo
of Creative Commons without its prior written consent including,
without limitation, in connection with any unauthorized modifications
to any of its public licenses or any other arrangements,
understandings, or agreements concerning use of licensed material. For
the avoidance of doubt, this paragraph does not form part of the
public licenses.
Creative Commons may be contacted at creativecommons.org.



Creative Commons Legal Code

CC0 1.0 Universal
    CREATIVE COMMONS CORPORATION IS NOT A LAW FIRM AND DOES NOT PROVIDE
    LEGAL SERVICES. DISTRIBUTION OF THIS DOCUMENT DOES NOT CREATE AN
    ATTORNEY-CLIENT RELATIONSHIP. CREATIVE COMMONS PROVIDES THIS
    INFORMATION ON AN "AS-IS" BASIS. CREATIVE COMMONS MAKES NO WARRANTIES
    REGARDING THE USE OF THIS DOCUMENT OR THE INFORMATION OR WORKS
    PROVIDED HEREUNDER, AND DISCLAIMS LIABILITY FOR DAMAGES RESULTING FROM
    THE USE OF THIS DOCUMENT OR THE INFORMATION OR WORKS PROVIDED
    HEREUNDER.
Statement of Purpose

The laws of most jurisdictions throughout the world automatically confer
exclusive Copyright and Related Rights (defined below) upon the creator
and subsequent owner(s) (each and all, an "owner") of an original work of
authorship and/or a database (each, a "Work").
Certain owners wish to permanently relinquish those rights to a Work for
the purpose of contributing to a commons of creative, cultural and
scientific works ("Commons") that the public can reliably and without fear
of later claims of infringement build upon, modify, incorporate in other
works, reuse and redistribute as freely as possible in any form whatsoever
and for any purposes, including without limitation commercial purposes.
These owners may contribute to the Commons to promote the ideal of a free
culture and the further production of creative, cultural and scientific
works, or to gain reputation or greater distribution for their Work in
part through the use and efforts of others.
For these and/or other purposes and motivations, and without any
expectation of additional consideration or compensation, the person
associating CC0 with a Work (the "Affirmer"), to the extent that he or she
is an owner of Copyright and Related Rights in the Work, voluntarily
elects to apply CC0 to the Work and publicly distribute the Work under its
terms, with knowledge of his or her Copyright and Related Rights in the
Work and the meaning and intended legal effect of CC0 on those rights.
1. Copyright and Related Rights. A Work made available under CC0 may be
protected by copyright and related or neighboring rights ("Copyright and
Related Rights"). Copyright and Related Rights include, but are not
limited to, the following:
  i. the right to reproduce, adapt, distribute, perform, display,
     communicate, and translate a Work;
 ii. moral rights retained by the original author(s) and/or performer(s);
iii. publicity and privacy rights pertaining to a person's image or
     likeness depicted in a Work;
 iv. rights protecting against unfair competition in regards to a Work,
     subject to the limitations in paragraph 4(a), below;
  v. rights protecting the extraction, dissemination, use and reuse of data
     in a Work;
 vi. database rights (such as those arising under Directive 96/9/EC of the
     European Parliament and of the Council of 11 March 1996 on the legal
     protection of databases, and under any national implementation
     thereof, including any amended or successor version of such
     directive); and
vii. other similar, equivalent or corresponding rights throughout the
     world based on applicable law or treaty, and any national
     implementations thereof.
2. Waiver. To the greatest extent permitted by, but not in contravention
of, applicable law, Affirmer hereby overtly, fully, permanently,
irrevocably and unconditionally waives, abandons, and surrenders all of
Affirmer's Copyright and Related Rights and associated claims and causes
of action, whether now known or unknown (including existing as well as
future claims and causes of action), in the Work (i) in all territories
worldwide, (ii) for the maximum duration provided by applicable law or
treaty (including future time extensions), (iii) in any current or future
medium and for any number of copies, and (iv) for any purpose whatsoever,
including without limitation commercial, advertising or promotional
purposes (the "Waiver"). Affirmer makes the Waiver for the benefit of each
member of the public at large and to the detriment of Affirmer's heirs and
successors, fully intending that such Waiver shall not be subject to
revocation, rescission, cancellation, termination, or any other legal or
equitable action to disrupt the quiet enjoyment of the Work by the public
as contemplated by Affirmer's express Statement of Purpose.
3. Public License Fallback. Should any part of the Waiver for any reason
be judged legally invalid or ineffective under applicable law, then the
Waiver shall be preserved to the maximum extent permitted taking into
account Affirmer's express Statement of Purpose. In addition, to the
extent the Waiver is so judged Affirmer hereby grants to each affected
person a royalty-free, non transferable, non sublicensable, non exclusive,
irrevocable and unconditional license to exercise Affirmer's Copyright and
Related Rights in the Work (i) in all territories worldwide, (ii) for the
maximum duration provided by applicable law or treaty (including future
time extensions), (iii) in any current or future medium and for any number
of copies, and (iv) for any purpose whatsoever, including without
limitation commercial, advertising or promotional purposes (the
"License"). The License shall be deemed effective as of the date CC0 was
applied by Affirmer to the Work. Should any part of the License for any
reason be judged legally invalid or ineffective under applicable law, such
partial invalidity or ineffectiveness shall not invalidate the remainder
of the License, and in such case Affirmer hereby affirms that he or she
will not (i) exercise any of his or her remaining Copyright and Related
Rights in the Work or (ii) assert any associated claims and causes of
action with respect to the Work, in either case contrary to Affirmer's
express Statement of Purpose.
4. Limitations and Disclaimers.
 a. No trademark or patent rights held by Affirmer are waived, abandoned,
    surrendered, licensed or otherwise affected by this document.
 b. Affirmer offers the Work as-is and makes no representations or
    warranties of any kind concerning the Work, express, implied,
    statutory or otherwise, including without limitation warranties of
    title, merchantability, fitness for a particular purpose, non
    infringement, or the absence of latent or other defects, accuracy, or
    the present or absence of errors, whether or not discoverable, all to
    the greatest extent permissible under applicable law.
 c. Affirmer disclaims responsibility for clearing rights of other persons
    that may apply to the Work or any use thereof, including without
    limitation any person's Copyright and Related Rights in the Work.
    Further, Affirmer disclaims responsibility for obtaining any necessary
    consents, permissions or other rights required for any use of the
    Work.
 d. Affirmer understands and acknowledges that Creative Commons is not a
    party to this document and has no duty or obligation with respect to
    this CC0 or use of the Work.



NO LIMIT PUBLIC LICENSE
     Version 0, June 2012

Gilles LAMIRAL
La Billais
35580 Baulon
France

NO LIMIT PUBLIC LICENSE

Terms and conditions for copying, distribution, modification
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# Titanic data attribution and licence

Dataset: Titanic Passengers and Crew: Demographics and Survival Data.
Author: Lukas C. Bossert. Version 1.0.1, 26 September 2026.
Exact version: https://doi.org/10.5281/zenodo.22983324
Collection DOI: https://doi.org/10.5281/zenodo.22967792
The Zenodo record declares the No Limit Public License (NLPL); its text is
preserved in NLPL.txt. The archived CSV files and SHA256SUMS are unchanged.
Original preparation notes identify Dennis Sun's educational Titanic CSV as
the direct source, accessed 25 September 2026. The archive describes manual
transcription and treats the data as a teaching snapshot.

Changes in this tour: derived numeric plotting tables, explicit ECDF vertices,
linear-interpolated quartiles, Gaussian KDE outlines, plotting coordinates and
count-scaled marker diameters. No person-level row is removed as a duplicate.
Unknown ages are excluded only from age-based graphics. Crew remains separate
from passenger classes. These are descriptive comparisons of the supplied cohort.
The tour's CC0 notice does not replace the dataset's declared terms.





data/README.md

# Titanic plotting inputs

Original files under `source/` are unchanged from Zenodo record 22983324, version 1.0.1. Run `python3 scripts/prepare-data.py` from the repository root to regenerate the numeric tables, or add `--check` to verify them without writing. All inputs are tab-separated, without headers, so every engine (including MetaPost) reads the same numbers. Columns below are listed in file order; program indexes may start at zero or one. Missing age/class survival rates are `-1` only when n=0. This sentinel must never enter the colour scale as a measured rate.

## classes.tsv

`1: class_index`, `2: aboard`, `3: survived`, `4: died`, `5: survival_pct`, `6: female_n`, `7: female_survived`, `8: female_pct`, `9: male_n`, `10: male_survived`, `11: male_pct`, `12: known_age_n`

## boxes.tsv

`1: class_index`, `2: min`, `3: q1`, `4: median`, `5: q3`, `6: max`, `7: known_age_n`

## ages.tsv

`1: centre_years`, `2: left`, `3: right`, `4: known_n`, `5: survivors`, `6: survival_pct`, `7: first_n`, `8: second_n`, `9: third_n`, `10: crew_n`

## cells.tsv

`1: age_centre`, `2: class_y`, `3: survival_pct_or_minus_one`, `4: known_n`, `5: survivors`, `6: diameter_bp`

## ecdf.tsv

`1: age_years`, `2: cumulative_fraction`

## density.tsv

`1: age_years`, `2: first_density`, `3: second_density`, `4: third_density`, `5: crew_density`

## violin-1.tsv

`1: class_offset`, `2: age_years`

## violin-2.tsv

`1: class_offset`, `2: age_years`

## violin-3.tsv

`1: class_offset`, `2: age_years`

## violin-4.tsv

`1: class_offset`, `2: age_years`

## Statistical conventions

Counts retain all 2,207 people. Age plots exclude only the two missing ages. Crew remains separate. Rows are not deduplicated. Three-year bins are left-closed/right-open and preserve fractional ages. Continuous bin centres are 1.5, 4.5, …, 73.5; these differ from the archived summary’s completed-year midpoint labels 1, 4, …, 73.

Quartiles use linear interpolation at p*(n-1), sometimes called type 7. Whiskers span minimum to maximum. The right-continuous ECDF groups tied ages and contains explicit horizontal and vertical vertices. Gaussian KDE bandwidth is three years, sampled every half year, with one common width factor; densities are normalized per group, not multiplied by group size. Display clipping at 0 and 75 is not a boundary correction. Bubble diameter in bp is 14*sqrt(n/124), so area is proportional to n. The continuous colour scale runs from RGB (232,241,250) at 0% to (0,84,159) at 100%; grey (236,236,237) denotes no observations.

`recipes.json` records the ranges and table schemas. `classes-x.txt` and `classes-y.txt` provide GMT custom axis labels. `survival.cpt` is the same RGB scale used by the other tools. Data and derived tables retain NLPL; see `../LICENSES/TITANIC-DATA-NOTICE.md`.







data/ages.tsv

1.500000000000	0	3	34	21	61.764705882353	2	10	22	0
4.500000000000	3	6	28	19	67.857142857143	1	6	21	0
7.500000000000	6	9	22	10	45.454545454545	1	6	15	0
10.500000000000	9	12	22	6	27.272727272727	1	0	21	0
13.500000000000	12	15	18	9	50.000000000000	2	5	11	0
16.500000000000	15	18	76	22	28.947368421053	6	7	45	18
19.500000000000	18	21	199	52	26.130653266332	12	24	97	66
22.500000000000	21	24	262	82	31.297709923664	21	29	113	99
25.500000000000	24	27	234	76	32.478632478632	17	34	79	104
28.500000000000	27	30	236	77	32.627118644068	21	28	78	109
31.500000000000	30	33	234	79	33.760683760684	23	33	54	124
34.500000000000	33	36	156	48	30.769230769231	18	17	37	84
37.500000000000	36	39	161	40	24.844720496894	27	19	26	89
40.500000000000	39	42	148	47	31.756756756757	28	13	30	77
43.500000000000	42	45	87	21	24.137931034483	19	10	19	39
46.500000000000	45	48	89	32	35.955056179775	33	10	13	33
49.500000000000	48	51	67	27	40.298507462687	27	10	9	21
52.500000000000	51	54	29	14	48.275862068966	12	5	1	11
55.500000000000	54	57	31	10	32.258064516129	15	5	4	7
58.500000000000	57	60	26	8	30.769230769231	13	5	2	6
61.500000000000	60	63	21	8	38.095238095238	13	4	2	2
64.500000000000	63	66	16	3	18.750000000000	8	3	4	1
67.500000000000	66	69	3	0	0.000000000000	1	0	2	0
70.500000000000	69	72	4	0	0.000000000000	3	0	1	0
73.500000000000	72	75	2	0	0.000000000000	0	1	1	0







data/boxes.tsv

1	0.900000000000	29.000000000000	39.000000000000	48.250000000000	71.000000000000	324
2	0.500000000000	22.000000000000	29.000000000000	37.250000000000	72.000000000000	284
3	0.100000000000	19.000000000000	24.000000000000	31.000000000000	74.000000000000	707
4	15.000000000000	25.000000000000	31.000000000000	37.000000000000	63.000000000000	890







data/cells.tsv

1.500000000000	4	50.000000000000	2	1	1.778001778003
1.500000000000	3	100.000000000000	10	10	3.975732839729
1.500000000000	2	45.454545454545	22	10	5.896964774220
1.500000000000	1	-1	0	0	0.000000000000
4.500000000000	4	100.000000000000	1	1	1.257237114187
4.500000000000	3	100.000000000000	6	6	3.079589415448
4.500000000000	2	57.142857142857	21	12	5.761384242272
4.500000000000	1	-1	0	0	0.000000000000
7.500000000000	4	100.000000000000	1	1	1.257237114187
7.500000000000	3	100.000000000000	6	6	3.079589415448
7.500000000000	2	20.000000000000	15	3	4.869258405482
7.500000000000	1	-1	0	0	0.000000000000
10.500000000000	4	100.000000000000	1	1	1.257237114187
10.500000000000	3	-1	0	0	0.000000000000
10.500000000000	2	23.809523809524	21	5	5.761384242272
10.500000000000	1	-1	0	0	0.000000000000
13.500000000000	4	100.000000000000	2	2	1.778001778003
13.500000000000	3	80.000000000000	5	4	2.811267651159
13.500000000000	2	27.272727272727	11	3	4.169783780269
13.500000000000	1	-1	0	0	0.000000000000
16.500000000000	4	83.333333333333	6	5	3.079589415448
16.500000000000	3	57.142857142857	7	4	3.326336743180
16.500000000000	2	26.666666666667	45	12	8.433802953476
16.500000000000	1	5.555555555556	18	1	5.334005334008
19.500000000000	4	83.333333333333	12	10	4.355197117868
19.500000000000	3	33.333333333333	24	8	6.159178830897
19.500000000000	2	21.649484536082	97	21	12.382349560772
19.500000000000	1	19.696969696970	66	13	10.213842599392
22.500000000000	4	80.952380952381	21	17	5.761384242272
22.500000000000	3	31.034482758621	29	9	6.770429061545
22.500000000000	2	23.893805309735	113	27	13.364613844994
22.500000000000	1	29.292929292929	99	29	12.509351340807
25.500000000000	4	70.588235294118	17	12	5.183721418241
25.500000000000	3	35.294117647059	34	12	7.330889133241
25.500000000000	2	39.240506329114	79	31	11.174567899563
25.500000000000	1	20.192307692308	104	21	12.821353156910
28.500000000000	4	66.666666666667	21	14	5.761384242272
28.500000000000	3	46.428571428571	28	13	6.652673486361
28.500000000000	2	21.794871794872	78	17	11.103617544775
28.500000000000	1	30.275229357798	109	33	13.125940826495
31.500000000000	4	65.217391304348	23	15	6.029497384499
31.500000000000	3	36.363636363636	33	12	7.222277364002
31.500000000000	2	29.629629629630	54	16	9.238768246345
31.500000000000	1	29.032258064516	124	36	14.000000000000
34.500000000000	4	88.888888888889	18	16	5.334005334008
34.500000000000	3	41.176470588235	17	7	5.183721418241
34.500000000000	2	24.324324324324	37	9	7.647474809880
34.500000000000	1	19.047619047619	84	16	11.522768484543
37.500000000000	4	51.851851851852	27	14	6.532795676802
37.500000000000	3	31.578947368421	19	6	5.480169528812
37.500000000000	2	23.076923076923	26	6	6.410676578455
37.500000000000	1	15.730337078652	89	14	11.860751213765
40.500000000000	4	57.142857142857	28	16	6.652673486361
40.500000000000	3	46.153846153846	13	6	4.533032880619
40.500000000000	2	10.000000000000	30	3	6.886171275732
40.500000000000	1	28.571428571429	77	22	11.032210903502
43.500000000000	4	57.894736842105	19	11	5.480169528812
43.500000000000	3	20.000000000000	10	2	3.975732839729
43.500000000000	2	5.263157894737	19	1	5.480169528812
43.500000000000	1	17.948717948718	39	7	7.851443261613
46.500000000000	4	51.515151515152	33	17	7.222277364002
46.500000000000	3	10.000000000000	10	1	3.975732839729
46.500000000000	2	30.769230769231	13	4	4.533032880619
46.500000000000	1	30.303030303030	33	10	7.222277364002
49.500000000000	4	66.666666666667	27	18	6.532795676802
49.500000000000	3	60.000000000000	10	6	3.975732839729
49.500000000000	2	0.000000000000	9	0	3.771711342562
49.500000000000	1	14.285714285714	21	3	5.761384242272
52.500000000000	4	75.000000000000	12	9	4.355197117868
52.500000000000	3	20.000000000000	5	1	2.811267651159
52.500000000000	2	0.000000000000	1	0	1.257237114187
52.500000000000	1	36.363636363636	11	4	4.169783780269
55.500000000000	4	53.333333333333	15	8	4.869258405482
55.500000000000	3	40.000000000000	5	2	2.811267651159
55.500000000000	2	0.000000000000	4	0	2.514474228375
55.500000000000	1	0.000000000000	7	0	3.326336743180
58.500000000000	4	38.461538461538	13	5	4.533032880619
58.500000000000	3	40.000000000000	5	2	2.811267651159
58.500000000000	2	0.000000000000	2	0	1.778001778003
58.500000000000	1	16.666666666667	6	1	3.079589415448
61.500000000000	4	46.153846153846	13	6	4.533032880619
61.500000000000	3	25.000000000000	4	1	2.514474228375
61.500000000000	2	0.000000000000	2	0	1.778001778003
61.500000000000	1	50.000000000000	2	1	1.778001778003
64.500000000000	4	25.000000000000	8	2	3.556003556005
64.500000000000	3	0.000000000000	3	0	2.177598558934
64.500000000000	2	25.000000000000	4	1	2.514474228375
64.500000000000	1	0.000000000000	1	0	1.257237114187
67.500000000000	4	0.000000000000	1	0	1.257237114187
67.500000000000	3	-1	0	0	0.000000000000
67.500000000000	2	0.000000000000	2	0	1.778001778003
67.500000000000	1	-1	0	0	0.000000000000
70.500000000000	4	0.000000000000	3	0	2.177598558934
70.500000000000	3	-1	0	0	0.000000000000
70.500000000000	2	0.000000000000	1	0	1.257237114187
70.500000000000	1	-1	0	0	0.000000000000
73.500000000000	4	-1	0	0	0.000000000000
73.500000000000	3	0.000000000000	1	0	1.257237114187
73.500000000000	2	0.000000000000	1	0	1.257237114187
73.500000000000	1	-1	0	0	0.000000000000







data/classes-x.txt

1 a 1st
2 a 2nd
3 a 3rd
4 a Crew







data/classes-y.txt

4 a 1st
3 a 2nd
2 a 3rd
1 a Crew







data/classes.tsv

1	324	201	123	62.037037037037	144	139	96.527777777778	180	62	34.444444444444	324
2	284	118	166	41.549295774648	106	94	88.679245283019	178	24	13.483146067416	284
3	709	181	528	25.528913963329	216	106	49.074074074074	493	75	15.212981744422	707
4	890	211	679	23.707865168539	23	20	86.956521739130	867	191	22.029988465975	890







data/density.tsv

0.000000000000	0.000945868946	0.005852385870	0.005471734056	0.000000001489
0.500000000000	0.001054317940	0.006411204185	0.006119655882	0.000000003472
1.000000000000	0.001151611168	0.006877071242	0.006723268932	0.000000007894
1.500000000000	0.001233628613	0.007230065175	0.007264679494	0.000000017503
2.000000000000	0.001297141335	0.007458445088	0.007730830506	0.000000037860
2.500000000000	0.001340081123	0.007559603685	0.008114450941	0.000000079902
3.000000000000	0.001361706064	0.007539852363	0.008414263683	0.000000164565
3.500000000000	0.001362660723	0.007413109625	0.008634447581	0.000000330847
4.000000000000	0.001344942882	0.007198758280	0.008783471378	0.000000649422
4.500000000000	0.001311794707	0.006919075706	0.008872518072	0.000001244922
5.000000000000	0.001267535150	0.006596694985	0.008913782016	0.000002331179
5.500000000000	0.001217345416	0.006252513258	0.008918938928	0.000004265135
6.000000000000	0.001167015185	0.005904339719	0.008898058849	0.000007626367
6.500000000000	0.001122657921	0.005566400988	0.008859158547	0.000013330121
7.000000000000	0.001090410863	0.005249639048	0.008808483015	0.000022781648
7.500000000000	0.001076147435	0.004962589501	0.008751480502	0.000038077949
8.000000000000	0.001085241926	0.004712547613	0.008694310601	0.000062258961
8.500000000000	0.001122431870	0.004506728640	0.008645620425	0.000099603198
9.000000000000	0.001191816593	0.004353196893	0.008618258401	0.000155952527
9.500000000000	0.001297008151	0.004261445629	0.008630581952	0.000239037773
10.000000000000	0.001441415313	0.004242618448	0.008707058836	0.000358762386
10.500000000000	0.001628599799	0.004309437450	0.008877956594	0.000527388116
11.000000000000	0.001862608116	0.004475924213	0.009178045118	0.000759557864
11.500000000000	0.002148164701	0.004756968866	0.009644382054	0.001072090430
12.000000000000	0.002490622954	0.005167743443	0.010313385988	0.001483493162
12.500000000000	0.002895613713	0.005722903557	0.011217507025	0.002013163232
13.000000000000	0.003368400294	0.006435511248	0.012381863850	0.002680285623
13.500000000000	0.003913030316	0.007315660113	0.013821224020	0.003502481812
14.000000000000	0.004531445350	0.008368885823	0.015537661718	0.004494310412
14.500000000000	0.005222746897	0.009594570237	0.017519143143	0.005665760575
15.000000000000	0.005982804410	0.010984649089	0.019739178243	0.007020901723
15.500000000000	0.006804324005	0.012522965019	0.022157556227	0.008556852392
16.000000000000	0.007677387557	0.014185540424	0.024722069707	0.010263204478
16.500000000000	0.008590348806	0.015941879535	0.027371045271	0.012121990303
17.000000000000	0.009530871942	0.017757181930	0.030036448176	0.014108217093
17.500000000000	0.010486852735	0.019595121701	0.032647318568	0.016190928647
18.000000000000	0.011446992397	0.021420687247	0.035133319157	0.018334698926
18.500000000000	0.012400897746	0.023202541039	0.037428213717	0.020501426359
19.000000000000	0.013338731659	0.024914467929	0.039473132452	0.022652284210
19.500000000000	0.014250591381	0.026535712325	0.041219497271	0.024749689130
20.000000000000	0.015125900468	0.028050297669	0.042631470817	0.026759169221
20.500000000000	0.015953124964	0.029445692502	0.043687765091	0.028651034952
21.000000000000	0.016720051439	0.030711355609	0.044382619469	0.030401772355
21.500000000000	0.017414709218	0.031837705450	0.044725760418	0.031995084263
22.000000000000	0.018026822887	0.032815908431	0.044741209211	0.033422503747
22.500000000000	0.018549500298	0.033638607069	0.044464917430	0.034683502256
23.000000000000	0.018980749498	0.034301390681	0.043941370797	0.035785023665
23.500000000000	0.019324411114	0.034804540959	0.043219477891	0.036740404543
24.000000000000	0.019590197205	0.035154443742	0.042348208177	0.037567695124
24.500000000000	0.019792719471	0.035364092024	0.041372521338	0.038287472103
25.000000000000	0.019949621299	0.035452310218	0.040330109647	0.038920322505
25.500000000000	0.020079141660	0.035441653849	0.039249353116	0.039484260000
26.000000000000	0.020197582203	0.035355296066	0.038148685597	0.039992391067
26.500000000000	0.020317188103	0.035213506115	0.037037331288	0.040451160573
27.000000000000	0.020444879898	0.035030474956	0.035917147275	0.040859463398
27.500000000000	0.020582104442	0.034812207330	0.034785146268	0.041208810157
28.000000000000	0.020725844673	0.034555984382	0.033636206146	0.041484591590
28.500000000000	0.020870587045	0.034251559451	0.032465507244	0.041668319206
29.000000000000	0.021010840266	0.033883866395	0.031270358211	0.041740557605
29.500000000000	0.021143670048	0.033436688123	0.030051241826	0.041684136603
30.000000000000	0.021270689026	0.032896531036	0.028812089517	0.041487164903
30.500000000000	0.021399027928	0.032255922735	0.027559936971	0.041145377481
31.000000000000	0.021541002009	0.031515496218	0.026304195402	0.040663438763
31.500000000000	0.021712443786	0.030684502837	0.025055784969	0.040054980292
32.000000000000	0.021929950582	0.029779738476	0.023826328597	0.039341349286
32.500000000000	0.022207535936	0.028823191873	0.022627519652	0.038549248679
33.000000000000	0.022553323639	0.027838959044	0.021470684751	0.037707623723
33.500000000000	0.022966944910	0.026850067620	0.020366489128	0.036844263935
34.000000000000	0.023438183887	0.025875808295	0.019324692791	0.035982623030
34.500000000000	0.023947187638	0.024930001666	0.018353865348	0.035139310010
35.000000000000	0.024466265127	0.024020387978	0.017460999671	0.034322584242
35.500000000000	0.024963010731	0.023149077569	0.016651016236	0.033532021515
36.000000000000	0.025404263768	0.022313799378	0.015926205696	0.032759338251
36.500000000000	0.025760297840	0.021509573379	0.015285702751	0.031990198195
37.000000000000	0.026008634120	0.020730423046	0.014725109140	0.031206703570
37.500000000000	0.026136972987	0.019970821051	0.014236381667	0.030390203691
38.000000000000	0.026144900819	0.019226690711	0.013808071710	0.029524040018
38.500000000000	0.026044210458	0.018495924205	0.013425950214	0.028595881336
39.000000000000	0.025857841058	0.017778488190	0.013073986072	0.027599375508
39.500000000000	0.025617578500	0.017076245517	0.012735579483	0.026534943819
40.000000000000	0.025360760182	0.016392624622	0.012394899763	0.025409659724
40.500000000000	0.025126305755	0.015732230239	0.012038151875	0.024236274878
41.000000000000	0.024950455857	0.015100434518	0.011654604200	0.023031569182
41.500000000000	0.024862643796	0.014502941915	0.011237250638	0.021814292961
42.000000000000	0.024881941254	0.013945301902	0.010783043553	0.020603022303
42.500000000000	0.025014493456	0.013432355675	0.010292705302	0.019414250326
43.000000000000	0.025252279722	0.012967638955	0.009770189122	0.018260983280
43.500000000000	0.025573399428	0.012552805949	0.009221902336	0.017152008667
44.000000000000	0.025943903343	0.012187171066	0.008655820566	0.016091873041
44.500000000000	0.026320991845	0.011867470560	0.008080612890	0.015081477638
45.000000000000	0.026657218597	0.011587921091	0.007504872318	0.014119099098
45.500000000000	0.026905204486	0.011340601421	0.006936513318	0.013201590699
46.000000000000	0.027022306385	0.011116120651	0.006382366539	0.012325523815
46.500000000000	0.026974707854	0.010904478768	0.005847974646	0.011488081709
47.000000000000	0.026740496440	0.010695987912	0.005337572546	0.010687598940
47.500000000000	0.026311442931	0.010482114890	0.004854218612	0.009923726146
48.000000000000	0.025693372306	0.010256127785	0.004400029252	0.009197271263
48.500000000000	0.024905184964	0.010013474909	0.003976458222	0.008509812789
49.000000000000	0.023976727469	0.009751880327	0.003584557584	0.007863196694
49.500000000000	0.022945811931	0.009471192793	0.003225163057	0.007259022186
50.000000000000	0.021854739273	0.009173062195	0.002898964869	0.006698202028
50.500000000000	0.020746697506	0.008860532676	0.002606454353	0.006180658655
51.000000000000	0.019662387487	0.008537633762	0.002347770444	0.005705192291
51.500000000000	0.018637180432	0.008209025378	0.002122499672	0.005269532380
52.000000000000	0.017699037256	0.007879718624	0.001929499268	0.004870558031
52.500000000000	0.016867323363	0.007554862061	0.001766809818	0.004504647230
53.000000000000	0.016152540793	0.007239561766	0.001631701476	0.004168091266
53.500000000000	0.015556884936	0.006938697286	0.001520862244	0.003857495839
54.000000000000	0.015075432739	0.006656704843	0.001430698471	0.003570089590
54.500000000000	0.014697702454	0.006397319068	0.001357687863	0.003303877705
55.000000000000	0.014409306843	0.006163288021	0.001298712257	0.003057611363
55.500000000000	0.014193457507	0.005956095707	0.001251304085	0.002830586134
56.000000000000	0.014032159862	0.005775736134	0.001213763687	0.002622323199
56.500000000000	0.013907045126	0.005620581236	0.001185136313	0.002432215178
57.000000000000	0.013799889359	0.005487373015	0.001165068172	0.002259225367
57.500000000000	0.013692942497	0.005371352457	0.001153582042	0.002101713249
58.000000000000	0.013569214737	0.005266519113	0.001150820848	0.001957425099
58.500000000000	0.013412841287	0.005166000088	0.001156802891	0.001823646360
59.000000000000	0.013209582982	0.005062497787	0.001171219745	0.001697474133
59.500000000000	0.012947443958	0.004948781935	0.001193293235	0.001576143653
60.000000000000	0.012617324869	0.004818191483	0.001221696372	0.001457337024
60.500000000000	0.012213599908	0.004665113530	0.001254537068	0.001339414923
61.000000000000	0.011734513917	0.004485407819	0.001289402136	0.001221536467
61.500000000000	0.011182333804	0.004276746406	0.001323459680	0.001103660549
62.000000000000	0.010563238434	0.004038839787	0.001353617284	0.000986445842
62.500000000000	0.009886973881	0.003773524975	0.001376729292	0.000871081319
63.000000000000	0.009166323032	0.003484699115	0.001389839051	0.000759083274
63.500000000000	0.008416437399	0.003178094503	0.001390433202	0.000652090701
64.000000000000	0.007654062548	0.002860906118	0.001376678199	0.000551682115
64.500000000000	0.006896670741	0.002541298427	0.001347607003	0.000459227476
65.000000000000	0.006161508731	0.002227831514	0.001303228141	0.000375781220
65.500000000000	0.005464582267	0.001928855051	0.001244539481	0.000302017415
66.000000000000	0.004819629497	0.001651921207	0.001173443284	0.000238205174
66.500000000000	0.004237172306	0.001403264606	0.001092573958	0.000184220637
67.000000000000	0.003723762744	0.001187390218	0.001005062169	0.000139590146
67.500000000000	0.003281547134	0.001006800418	0.000914266165	0.000103557397
68.000000000000	0.002908245720	0.000861881712	0.000823502146	0.000075165660
68.500000000000	0.002597592080	0.000750960345	0.000735801206	0.000053345201
69.000000000000	0.002340204117	0.000670523971	0.000653712482	0.000036996336
69.500000000000	0.002124783206	0.000615593319	0.000579163481	0.000025060168
70.000000000000	0.001939477615	0.000580213331	0.000513381050	0.000016571787
70.500000000000	0.001773215193	0.000558018829	0.000456871616	0.000010693886
71.000000000000	0.001616816190	0.000542817665	0.000409456752	0.000006731694
71.500000000000	0.001463739076	0.000529127938	0.000370358907	0.000004132345
72.000000000000	0.001310380980	0.000512607987	0.000338330626	0.000002473035
72.500000000000	0.001155934693	0.000490330166	0.000311817752	0.000001442509
73.000000000000	0.001001878540	0.000460870933	0.000289142886	0.000000819914
73.500000000000	0.000851228956	0.000424217126	0.000268690912	0.000000454044
74.000000000000	0.000707708758	0.000381516132	0.000249075479	0.000000244927
74.500000000000	0.000574975502	0.000334720086	0.000229265800	0.000000128683
75.000000000000	0.000456019680	0.000286186620	0.000208657835	0.000000065841







data/ecdf.tsv

0	0
0.100000000000	0.000000000000
0.100000000000	0.000453514739
0.300000000000	0.000453514739
0.300000000000	0.000907029478
0.400000000000	0.000907029478
0.400000000000	0.001360544218
0.500000000000	0.001360544218
0.500000000000	0.002267573696
0.700000000000	0.002267573696
0.700000000000	0.003174603175
0.800000000000	0.003174603175
0.800000000000	0.004535147392
0.900000000000	0.004535147392
0.900000000000	0.004988662132
1.000000000000	0.004988662132
1.000000000000	0.009523809524
2.000000000000	0.009523809524
2.000000000000	0.015419501134
3.000000000000	0.015419501134
3.000000000000	0.019047619048
4.000000000000	0.019047619048
4.000000000000	0.024489795918
5.000000000000	0.024489795918
5.000000000000	0.028117913832
6.000000000000	0.028117913832
6.000000000000	0.029931972789
7.000000000000	0.029931972789
7.000000000000	0.033560090703
8.000000000000	0.033560090703
8.000000000000	0.038095238095
9.000000000000	0.038095238095
9.000000000000	0.042176870748
10.000000000000	0.042176870748
10.000000000000	0.045351473923
11.000000000000	0.045351473923
11.000000000000	0.048072562358
12.000000000000	0.048072562358
12.000000000000	0.049433106576
13.000000000000	0.049433106576
13.000000000000	0.052607709751
14.000000000000	0.052607709751
14.000000000000	0.056235827664
15.000000000000	0.056235827664
15.000000000000	0.060317460317
16.000000000000	0.060317460317
16.000000000000	0.069387755102
17.000000000000	0.069387755102
17.000000000000	0.090702947846
18.000000000000	0.090702947846
18.000000000000	0.118367346939
19.000000000000	0.118367346939
19.000000000000	0.147845804989
20.000000000000	0.147845804989
20.000000000000	0.180952380952
21.000000000000	0.180952380952
21.000000000000	0.217233560091
22.000000000000	0.217233560091
22.000000000000	0.262131519274
23.000000000000	0.262131519274
23.000000000000	0.299773242630
24.000000000000	0.299773242630
24.000000000000	0.339229024943
25.000000000000	0.339229024943
25.000000000000	0.374603174603
26.000000000000	0.374603174603
26.000000000000	0.405895691610
27.000000000000	0.405895691610
27.000000000000	0.439909297052
28.000000000000	0.439909297052
28.000000000000	0.477097505669
29.000000000000	0.477097505669
29.000000000000	0.512925170068
30.000000000000	0.512925170068
30.000000000000	0.553741496599
31.000000000000	0.553741496599
31.000000000000	0.585941043084
32.000000000000	0.585941043084
32.000000000000	0.619047619048
33.000000000000	0.619047619048
33.000000000000	0.646258503401
34.000000000000	0.646258503401
34.000000000000	0.666666666667
35.000000000000	0.666666666667
35.000000000000	0.689795918367
36.000000000000	0.689795918367
36.000000000000	0.720181405896
37.000000000000	0.720181405896
37.000000000000	0.744671201814
38.000000000000	0.744671201814
38.000000000000	0.762811791383
39.000000000000	0.762811791383
39.000000000000	0.789115646259
40.000000000000	0.789115646259
40.000000000000	0.813151927438
41.000000000000	0.813151927438
41.000000000000	0.829931972789
42.000000000000	0.829931972789
42.000000000000	0.845351473923
43.000000000000	0.845351473923
43.000000000000	0.858956916100
44.000000000000	0.858956916100
44.000000000000	0.869387755102
45.000000000000	0.869387755102
45.000000000000	0.887981859410
46.000000000000	0.887981859410
46.000000000000	0.901587301587
47.000000000000	0.901587301587
47.000000000000	0.909750566893
48.000000000000	0.909750566893
48.000000000000	0.922448979592
49.000000000000	0.922448979592
49.000000000000	0.931972789116
50.000000000000	0.931972789116
50.000000000000	0.940136054422
51.000000000000	0.940136054422
51.000000000000	0.943310657596
52.000000000000	0.943310657596
52.000000000000	0.950113378685
53.000000000000	0.950113378685
53.000000000000	0.953287981859
54.000000000000	0.953287981859
54.000000000000	0.958276643991
55.000000000000	0.958276643991
55.000000000000	0.965079365079
56.000000000000	0.965079365079
56.000000000000	0.967346938776
57.000000000000	0.967346938776
57.000000000000	0.969614512472
58.000000000000	0.969614512472
58.000000000000	0.973242630385
59.000000000000	0.973242630385
59.000000000000	0.979138321995
60.000000000000	0.979138321995
60.000000000000	0.982312925170
61.000000000000	0.982312925170
61.000000000000	0.985941043084
62.000000000000	0.985941043084
62.000000000000	0.988662131519
63.000000000000	0.988662131519
63.000000000000	0.991836734694
64.000000000000	0.991836734694
64.000000000000	0.994557823129
65.000000000000	0.994557823129
65.000000000000	0.995918367347
66.000000000000	0.995918367347
66.000000000000	0.996825396825
67.000000000000	0.996825396825
67.000000000000	0.997278911565
69.000000000000	0.997278911565
69.000000000000	0.997732426304
70.000000000000	0.997732426304
70.000000000000	0.998185941043
71.000000000000	0.998185941043
71.000000000000	0.999092970522
72.000000000000	0.999092970522
72.000000000000	0.999546485261
74.000000000000	0.999546485261
74.000000000000	1.000000000000
75	1







data/recipes.json

{
  "version_doi": "10.5281/zenodo.22983324",
  "collection_doi": "10.5281/zenodo.22967792",
  "rows": 2207,
  "known_ages": 2205,
  "survived": 711,
  "died": 1496,
  "missing_ages": 2,
  "empty_age_class_cells": 12,
  "max_cell_n": 124,
  "kde_bandwidth": 3.0,
  "violin_width_factor": 8.4932885520728,
  "classes": [
    "1st",
    "2nd",
    "3rd",
    "Crew"
  ],
  "recipes": [
    {
      "key": "counts",
      "title": "People aboard by class and crew",
      "file": "classes.tsv",
      "x": [
        0.5,
        4.5
      ],
      "y": [
        0,
        1000
      ],
      "xticks": [
        1,
        2,
        3,
        4
      ],
      "yticks": [
        0,
        200,
        400,
        600,
        800,
        1000
      ],
      "categorical": "x",
      "xlabel": "Passenger class / crew",
      "ylabel": "People",
      "legend": "aboard",
      "definition": "All 2,207 people; counts include unknown ages."
    },
    {
      "key": "stacked",
      "title": "Stacked survival counts",
      "file": "classes.tsv",
      "x": [
        0.5,
        4.5
      ],
      "y": [
        0,
        1000
      ],
      "xticks": [
        1,
        2,
        3,
        4
      ],
      "yticks": [
        0,
        200,
        400,
        600,
        800,
        1000
      ],
      "categorical": "x",
      "xlabel": "Passenger class / crew",
      "ylabel": "People",
      "legend": "outcome",
      "definition": "Survived plus did not survive equals each group total."
    },
    {
      "key": "proportions",
      "title": "Survival proportions within groups",
      "file": "classes.tsv",
      "x": [
        0.5,
        4.5
      ],
      "y": [
        0,
        100
      ],
      "xticks": [
        1,
        2,
        3,
        4
      ],
      "yticks": [
        0,
        25,
        50,
        75,
        100
      ],
      "categorical": "x",
      "xlabel": "Passenger class / crew",
      "ylabel": "Share (%)",
      "legend": "outcome",
      "definition": "Each bar has its own class/crew denominator; n labels retain group sizes."
    },
    {
      "key": "grouped",
      "title": "Survival by recorded sex and group",
      "file": "classes.tsv",
      "x": [
        0.5,
        4.5
      ],
      "y": [
        0,
        100
      ],
      "xticks": [
        1,
        2,
        3,
        4
      ],
      "yticks": [
        0,
        25,
        50,
        75,
        100
      ],
      "categorical": "x",
      "xlabel": "Passenger class / crew",
      "ylabel": "Survived (%)",
      "legend": "sex",
      "definition": "Female and male categories include children. Labels show the eight denominators, including only 23 female crew."
    },
    {
      "key": "dumbbell",
      "title": "A dumbbell comparison of survival",
      "file": "classes.tsv",
      "x": [
        0,
        100
      ],
      "y": [
        0.5,
        4.5
      ],
      "xticks": [
        0,
        25,
        50,
        75,
        100
      ],
      "yticks": [
        1,
        2,
        3,
        4
      ],
      "categorical": "y",
      "xlabel": "Survived (%)",
      "ylabel": "Group",
      "legend": "sex",
      "definition": "The same eight rates as the grouped bars, joined within each group. Dots do not imply a causal effect."
    },
    {
      "key": "histogram",
      "title": "Age distribution in three-year bins",
      "file": "ages.tsv",
      "x": [
        0,
        75
      ],
      "y": [
        0,
        300
      ],
      "xticks": [
        0,
        15,
        30,
        45,
        60,
        75
      ],
      "yticks": [
        0,
        50,
        100,
        150,
        200,
        250,
        300
      ],
      "categorical": "",
      "xlabel": "Age (years)",
      "ylabel": "People",
      "legend": "known",
      "definition": "Known ages only: n=2,205. Bins are [0,3), [3,6), ... [72,75); fractional ages are not rounded."
    },
    {
      "key": "ecdf",
      "title": "The empirical cumulative age distribution",
      "file": "ecdf.tsv",
      "x": [
        0,
        75
      ],
      "y": [
        0,
        1
      ],
      "xticks": [
        0,
        15,
        30,
        45,
        60,
        75
      ],
      "yticks": [
        0,
        0.25,
        0.5,
        0.75,
        1
      ],
      "categorical": "",
      "xlabel": "Age (years)",
      "ylabel": "Cumulative fraction",
      "legend": "known",
      "definition": "Right-continuous ECDF of all 2,205 known ages. Shared vertices group tied ages and make step conventions identical."
    },
    {
      "key": "box",
      "title": "Five-number age summaries",
      "file": "boxes.tsv",
      "x": [
        0.5,
        4.5
      ],
      "y": [
        0,
        75
      ],
      "xticks": [
        1,
        2,
        3,
        4
      ],
      "yticks": [
        0,
        15,
        30,
        45,
        60,
        75
      ],
      "categorical": "x",
      "xlabel": "Passenger class / crew",
      "ylabel": "Age (years)",
      "legend": "box",
      "definition": "Whiskers are minimum and maximum. Quartiles use linear interpolation at p*(n-1); no automatic outlier rule is applied."
    },
    {
      "key": "violin",
      "title": "Violin densities with a shared bandwidth",
      "file": "violin-1.tsv",
      "x": [
        0.5,
        4.5
      ],
      "y": [
        0,
        75
      ],
      "xticks": [
        1,
        2,
        3,
        4
      ],
      "yticks": [
        0,
        15,
        30,
        45,
        60,
        75
      ],
      "categorical": "x",
      "xlabel": "Passenger class / crew",
      "ylabel": "Age (years)",
      "legend": "violin",
      "definition": "Gaussian KDE, bandwidth 3 years, equal area per group and one common width factor. Curves are displayed over ages 0–75."
    },
    {
      "key": "heatmap",
      "title": "Survival across age bands and groups",
      "file": "cells.tsv",
      "x": [
        0,
        75
      ],
      "y": [
        0.5,
        4.5
      ],
      "xticks": [
        0,
        15,
        30,
        45,
        60,
        75
      ],
      "yticks": [
        1,
        2,
        3,
        4
      ],
      "categorical": "y",
      "xlabel": "Age band (years)",
      "ylabel": "Group",
      "legend": "colour",
      "definition": "Cells use identical three-year bands and group denominators. Twelve n=0 cells are grey, not zero-percent survival."
    },
    {
      "key": "bubble",
      "title": "Add sample size to the survival grid",
      "file": "cells.tsv",
      "x": [
        0,
        75
      ],
      "y": [
        0.5,
        4.5
      ],
      "xticks": [
        0,
        15,
        30,
        45,
        60,
        75
      ],
      "yticks": [
        1,
        2,
        3,
        4
      ],
      "categorical": "y",
      "xlabel": "Age band (years)",
      "ylabel": "Group",
      "legend": "bubble",
      "definition": "Colour shows survival percentage; circle area is proportional to n. Empty cells are omitted; diameter is 14*sqrt(n/max_n) points."
    },
    {
      "key": "facets",
      "title": "Age counts as four small multiples",
      "file": "ages.tsv",
      "x": [
        0,
        75
      ],
      "y": [
        0,
        200
      ],
      "xticks": [
        0,
        25,
        50,
        75
      ],
      "yticks": [
        0,
        50,
        100,
        150,
        200
      ],
      "categorical": "",
      "xlabel": "Age (years)",
      "ylabel": "People",
      "legend": "facets",
      "definition": "Four panels share the same age bins and a 0–200 count scale. Each panel represents one passenger class or crew membership."
    }
  ],
  "columns": {
    "classes.tsv": [
      "class_index",
      "aboard",
      "survived",
      "died",
      "survival_pct",
      "female_n",
      "female_survived",
      "female_pct",
      "male_n",
      "male_survived",
      "male_pct",
      "known_age_n"
    ],
    "boxes.tsv": [
      "class_index",
      "min",
      "q1",
      "median",
      "q3",
      "max",
      "known_age_n"
    ],
    "ages.tsv": [
      "centre_years",
      "left",
      "right",
      "known_n",
      "survivors",
      "survival_pct",
      "first_n",
      "second_n",
      "third_n",
      "crew_n"
    ],
    "cells.tsv": [
      "age_centre",
      "class_y",
      "survival_pct_or_minus_one",
      "known_n",
      "survivors",
      "diameter_bp"
    ],
    "ecdf.tsv": [
      "age_years",
      "cumulative_fraction"
    ],
    "density.tsv": [
      "age_years",
      "first_density",
      "second_density",
      "third_density",
      "crew_density"
    ],
    "violin-1.tsv": [
      "class_offset",
      "age_years"
    ],
    "violin-2.tsv": [
      "class_offset",
      "age_years"
    ],
    "violin-3.tsv": [
      "class_offset",
      "age_years"
    ],
    "violin-4.tsv": [
      "class_offset",
      "age_years"
    ]
  }
}







data/source/SHA256SUMS

ab8e88d421a6d1cd54f12c5660f425c21c780e2186652894d8b9c9f740d78650  titanic.csv
c9d8cb91119ff98c47b5a6da11feec70b74badf12ea522da21583ac6bbaf542b  titanic_by_class.csv
772620b83e873090fcb7707e9b929062a6214d9e11228d13eb909a2d97a73499  titanic_by_sex.csv
2d4be0b7bdd6d9944ecfae4f347030a52a537b0500bbc374c4d097fbf0442055  titanic_by_age_and_class.csv
34b34f5b4e35c811498d550d9b2e3adf42bf34cdf1b47dbafb1f2f8704c920f3  titanic_by_age.csv







data/source/titanic.csv

			class			sex			age			survived			embarked


			1st			female			2			0			S


			1st			female			13			1			S


			1st			female			16			1			C


			1st			female			16			1			S


			1st			female			17			1			C


			1st			female			17			1			S


			1st			female			18			1			C


			1st			female			18			1			C


			1st			female			18			1			C


			1st			female			18			1			S


			1st			female			18			1			S


			1st			female			19			1			C


			1st			female			19			1			S


			1st			female			19			1			S


			1st			female			20			1			S


			1st			female			21			1			C


			1st			female			21			1			C


			1st			female			21			1			C


			1st			female			21			1			S


			1st			female			22			1			C


			1st			female			22			1			C


			1st			female			22			1			C


			1st			female			22			1			S


			1st			female			22			1			S


			1st			female			22			1			S


			1st			female			22			1			S


			1st			female			23			1			C


			1st			female			23			1			C


			1st			female			23			1			S


			1st			female			23			1			S


			1st			female			24			1			C


			1st			female			24			1			C


			1st			female			24			1			C


			1st			female			24			1			C


			1st			female			24			1			S


			1st			female			25			0			S


			1st			female			25			1			C


			1st			female			25			1			S


			1st			female			26			1			C


			1st			female			27			1			C


			1st			female			27			1			C


			1st			female			27			1			C


			1st			female			27			1			S


			1st			female			28			1			S


			1st			female			29			1			S


			1st			female			29			1			S


			1st			female			30			1			S


			1st			female			30			1			S


			1st			female			30			1			S


			1st			female			31			1			C


			1st			female			31			1			C


			1st			female			31			1			S


			1st			female			31			1			S


			1st			female			31			1			S


			1st			female			32			1			C


			1st			female			32			1			C


			1st			female			32			1			S


			1st			female			33			1			C


			1st			female			33			1			Q


			1st			female			33			1			S


			1st			female			33			1			S


			1st			female			34			1			S


			1st			female			35			1			C


			1st			female			35			1			C


			1st			female			35			1			S


			1st			female			35			1			S


			1st			female			35			1			S


			1st			female			35			1			S


			1st			female			36			0			C


			1st			female			36			1			C


			1st			female			36			1			C


			1st			female			36			1			C


			1st			female			36			1			S


			1st			female			36			1			S


			1st			female			37			1			C


			1st			female			37			1			Q


			1st			female			38			1			C


			1st			female			39			1			C


			1st			female			39			1			C


			1st			female			39			1			C


			1st			female			39			1			C


			1st			female			39			1			C


			1st			female			39			1			C


			1st			female			39			1			C


			1st			female			39			1			S


			1st			female			39			1			S


			1st			female			39			1			S


			1st			female			40			1			C


			1st			female			40			1			S


			1st			female			40			1			S


			1st			female			41			1			C


			1st			female			42			1			C


			1st			female			42			1			S


			1st			female			43			1			C


			1st			female			43			1			S


			1st			female			44			1			C


			1st			female			44			1			C


			1st			female			44			1			C


			1st			female			45			1			C


			1st			female			45			1			C


			1st			female			45			1			S


			1st			female			45			1			S


			1st			female			46			1			C


			1st			female			46			1			S


			1st			female			46			1			S


			1st			female			47			1			S


			1st			female			48			1			C


			1st			female			48			1			C


			1st			female			48			1			C


			1st			female			48			1			C


			1st			female			48			1			C


			1st			female			48			1			C


			1st			female			48			1			S


			1st			female			49			1			C


			1st			female			49			1			S


			1st			female			49			1			S


			1st			female			50			0			C


			1st			female			50			1			C


			1st			female			50			1			C


			1st			female			50			1			S


			1st			female			51			1			C


			1st			female			52			1			C


			1st			female			52			1			C


			1st			female			52			1			S


			1st			female			53			1			S


			1st			female			54			1			C


			1st			female			54			1			C


			1st			female			55			1			C


			1st			female			55			1			C


			1st			female			55			1			S


			1st			female			56			1			C


			1st			female			58			1			C


			1st			female			58			1			C


			1st			female			59			1			C


			1st			female			59			1			S


			1st			female			59			1			S


			1st			female			60			1			C


			1st			female			60			1			S


			1st			female			61			1			S


			1st			female			61			1			S


			1st			female			62			1			C


			1st			female			63			0			S


			1st			female			64			1			C


			1st			female			64			1			S


			1st			male			0.9			1			S


			1st			male			4			1			S


			1st			male			6			1			C


			1st			male			11			1			S


			1st			male			13			1			C


			1st			male			17			0			S


			1st			male			17			1			C


			1st			male			18			0			S


			1st			male			19			0			S


			1st			male			20			1			C


			1st			male			21			0			S


			1st			male			21			1			C


			1st			male			22			0			C


			1st			male			23			0			C


			1st			male			23			0			S


			1st			male			23			1			C


			1st			male			24			0			C


			1st			male			24			0			C


			1st			male			24			0			C


			1st			male			24			0			C


			1st			male			24			1			S


			1st			male			25			1			C


			1st			male			25			1			C


			1st			male			26			1			C


			1st			male			27			0			C


			1st			male			27			0			S


			1st			male			27			0			S


			1st			male			27			1			C


			1st			male			27			1			S


			1st			male			27			1			S


			1st			male			28			0			C


			1st			male			28			0			S


			1st			male			28			1			S


			1st			male			28			1			S


			1st			male			29			0			S


			1st			male			29			0			S


			1st			male			29			1			C


			1st			male			29			1			C


			1st			male			30			0			B


			1st			male			30			0			C


			1st			male			30			0			S


			1st			male			30			0			S


			1st			male			30			0			S


			1st			male			30			0			S


			1st			male			30			1			C


			1st			male			31			0			C


			1st			male			31			0			S


			1st			male			31			1			C


			1st			male			31			1			S


			1st			male			32			1			S


			1st			male			33			0			S


			1st			male			33			0			S


			1st			male			33			1			C


			1st			male			34			1			S


			1st			male			35			1			C


			1st			male			35			1			S


			1st			male			35			1			S


			1st			male			36			0			C


			1st			male			36			0			C


			1st			male			36			0			S


			1st			male			36			0			S


			1st			male			36			0			S


			1st			male			36			1			C


			1st			male			36			1			S


			1st			male			36			1			S


			1st			male			37			0			C


			1st			male			37			0			C


			1st			male			37			0			S


			1st			male			37			0			S


			1st			male			37			0			S


			1st			male			37			0			S


			1st			male			37			1			S


			1st			male			37			1			S


			1st			male			38			0			S


			1st			male			38			1			S


			1st			male			39			0			B


			1st			male			39			0			C


			1st			male			39			0			C


			1st			male			39			0			C


			1st			male			39			0			S


			1st			male			39			0			S


			1st			male			39			1			C


			1st			male			40			0			S


			1st			male			40			0			S


			1st			male			40			1			S


			1st			male			41			0			S


			1st			male			41			0			S


			1st			male			41			0			S


			1st			male			41			0			S


			1st			male			42			0			S


			1st			male			42			0			S


			1st			male			42			0			S


			1st			male			42			1			S


			1st			male			42			1			S


			1st			male			43			0			B


			1st			male			43			0			C


			1st			male			43			0			S


			1st			male			43			1			C


			1st			male			43			1			S


			1st			male			44			0			Q


			1st			male			44			0			S


			1st			male			45			0			C


			1st			male			45			0			S


			1st			male			45			0			S


			1st			male			45			1			C


			1st			male			45			1			C


			1st			male			45			1			S


			1st			male			45			1			S


			1st			male			46			0			C


			1st			male			46			0			C


			1st			male			46			0			C


			1st			male			46			0			C


			1st			male			46			0			S


			1st			male			46			0			S


			1st			male			46			0			S


			1st			male			46			0			S


			1st			male			46			0			S


			1st			male			46			0			S


			1st			male			46			1			S


			1st			male			47			0			C


			1st			male			47			0			S


			1st			male			47			0			S


			1st			male			47			1			C


			1st			male			47			1			S


			1st			male			47			1			S


			1st			male			47			1			S


			1st			male			48			0			C


			1st			male			48			0			S


			1st			male			48			1			C


			1st			male			48			1			S


			1st			male			49			0			C


			1st			male			49			0			S


			1st			male			49			0			S


			1st			male			49			1			C


			1st			male			49			1			S


			1st			male			49			1			S


			1st			male			50			0			C


			1st			male			50			0			S


			1st			male			50			0			S


			1st			male			51			0			C


			1st			male			51			0			C


			1st			male			51			1			S


			1st			male			52			0			S


			1st			male			52			1			S


			1st			male			52			1			S


			1st			male			53			1			S


			1st			male			54			0			S


			1st			male			54			1			C


			1st			male			55			0			S


			1st			male			55			0			S


			1st			male			55			0			S


			1st			male			55			0			S


			1st			male			56			0			C


			1st			male			56			0			S


			1st			male			56			1			S


			1st			male			57			0			C


			1st			male			57			0			S


			1st			male			57			0			S


			1st			male			58			0			C


			1st			male			58			0			C


			1st			male			59			0			S


			1st			male			59			0			S


			1st			male			59			0			S


			1st			male			60			0			C


			1st			male			60			0			S


			1st			male			60			1			C


			1st			male			61			0			C


			1st			male			61			0			S


			1st			male			61			0			S


			1st			male			62			0			S


			1st			male			62			0			S


			1st			male			63			0			C


			1st			male			64			0			C


			1st			male			64			0			S


			1st			male			64			0			S


			1st			male			65			0			C


			1st			male			67			0			S


			1st			male			70			0			S


			1st			male			71			0			C


			1st			male			71			0			C


			2nd			female			0.8			1			S


			2nd			female			1			1			C


			2nd			female			2			1			S


			2nd			female			3			1			C


			2nd			female			4			1			S


			2nd			female			4			1			S


			2nd			female			4			1			S


			2nd			female			6			1			S


			2nd			female			7			1			S


			2nd			female			8			1			S


			2nd			female			8			1			S


			2nd			female			12			1			S


			2nd			female			12			1			S


			2nd			female			13			1			S


			2nd			female			14			1			C


			2nd			female			15			1			S


			2nd			female			17			1			C


			2nd			female			17			1			S


			2nd			female			17			1			S


			2nd			female			18			0			S


			2nd			female			18			1			S


			2nd			female			18			1			S


			2nd			female			19			1			S


			2nd			female			19			1			S


			2nd			female			20			1			S


			2nd			female			20			1			S


			2nd			female			20			1			S


			2nd			female			21			1			S


			2nd			female			22			0			S


			2nd			female			22			1			C


			2nd			female			22			1			S


			2nd			female			22			1			S


			2nd			female			22			1			S


			2nd			female			23			1			C


			2nd			female			23			1			S


			2nd			female			24			0			S


			2nd			female			24			1			C


			2nd			female			24			1			C


			2nd			female			24			1			S


			2nd			female			24			1			S


			2nd			female			24			1			S


			2nd			female			24			1			S


			2nd			female			24			1			S


			2nd			female			25			1			S


			2nd			female			25			1			S


			2nd			female			26			0			S


			2nd			female			26			1			S


			2nd			female			27			1			C


			2nd			female			27			1			S


			2nd			female			27			1			S


			2nd			female			28			1			C


			2nd			female			28			1			S


			2nd			female			28			1			S


			2nd			female			28			1			S


			2nd			female			29			0			S


			2nd			female			29			1			S


			2nd			female			29			1			S


			2nd			female			29			1			S


			2nd			female			29			1			S


			2nd			female			30			0			S


			2nd			female			30			1			C


			2nd			female			30			1			Q


			2nd			female			30			1			S


			2nd			female			30			1			S


			2nd			female			30			1			S


			2nd			female			30			1			S


			2nd			female			31			1			S


			2nd			female			32			0			S


			2nd			female			32			1			S


			2nd			female			32			1			S


			2nd			female			33			1			S


			2nd			female			33			1			S


			2nd			female			34			0			S


			2nd			female			34			1			S


			2nd			female			34			1			S


			2nd			female			35			1			S


			2nd			female			35			1			S


			2nd			female			36			1			S


			2nd			female			36			1			S


			2nd			female			36			1			S


			2nd			female			36			1			S


			2nd			female			37			1			S


			2nd			female			37			1			S


			2nd			female			38			0			S


			2nd			female			39			1			S


			2nd			female			39			1			S


			2nd			female			40			1			S


			2nd			female			40			1			S


			2nd			female			40			1			S


			2nd			female			42			1			S


			2nd			female			43			1			S


			2nd			female			45			0			S


			2nd			female			46			1			Q


			2nd			female			48			1			S


			2nd			female			48			1			S


			2nd			female			48			1			S


			2nd			female			49			1			S


			2nd			female			49			1			S


			2nd			female			50			1			S


			2nd			female			52			1			S


			2nd			female			54			1			S


			2nd			female			56			1			S


			2nd			female			57			0			S


			2nd			female			58			1			S


			2nd			female			59			1			S


			2nd			female			61			0			S


			2nd			male			0.5			1			S


			2nd			male			0.7			1			S


			2nd			male			0.8			1			S


			2nd			male			1			1			C


			2nd			male			1			1			S


			2nd			male			2			1			S


			2nd			male			2			1			S


			2nd			male			3			1			S


			2nd			male			3			1			S


			2nd			male			8			1			S


			2nd			male			8			1			S


			2nd			male			14			0			S


			2nd			male			17			0			S


			2nd			male			17			0			S


			2nd			male			17			0			S


			2nd			male			18			0			S


			2nd			male			18			0			S


			2nd			male			18			0			S


			2nd			male			18			0			S


			2nd			male			18			0			S


			2nd			male			18			0			S


			2nd			male			19			0			B


			2nd			male			19			0			S


			2nd			male			19			0			S


			2nd			male			19			0			S


			2nd			male			19			0			S


			2nd			male			19			0			S


			2nd			male			19			0			S


			2nd			male			19			0			S


			2nd			male			19			1			S


			2nd			male			20			0			S


			2nd			male			21			0			B


			2nd			male			21			0			B


			2nd			male			21			0			S


			2nd			male			21			0			S


			2nd			male			21			0			S


			2nd			male			21			0			S


			2nd			male			21			0			S


			2nd			male			21			0			S


			2nd			male			21			0			S


			2nd			male			22			0			B


			2nd			male			22			0			S


			2nd			male			22			0			S


			2nd			male			22			1			S


			2nd			male			23			0			C


			2nd			male			23			0			S


			2nd			male			23			0			S


			2nd			male			23			0			S


			2nd			male			23			0			S


			2nd			male			23			0			S


			2nd			male			23			0			S


			2nd			male			23			1			S


			2nd			male			24			0			S


			2nd			male			24			0			S


			2nd			male			24			0			S


			2nd			male			24			0			S


			2nd			male			24			0			S


			2nd			male			24			0			S


			2nd			male			24			0			S


			2nd			male			24			0			S


			2nd			male			25			0			C


			2nd			male			25			0			C


			2nd			male			25			0			S


			2nd			male			25			0			S


			2nd			male			25			0			S


			2nd			male			25			0			S


			2nd			male			25			0			S


			2nd			male			25			0			S


			2nd			male			25			1			S


			2nd			male			26			0			S


			2nd			male			26			0			S


			2nd			male			26			0			S


			2nd			male			26			0			S


			2nd			male			26			1			S


			2nd			male			27			0			C


			2nd			male			27			0			S


			2nd			male			27			0			S


			2nd			male			27			0			S


			2nd			male			27			0			S


			2nd			male			27			1			C


			2nd			male			28			0			C


			2nd			male			28			0			S


			2nd			male			28			0			S


			2nd			male			28			0			S


			2nd			male			29			0			C


			2nd			male			29			0			S


			2nd			male			29			0			S


			2nd			male			29			0			S


			2nd			male			29			0			S


			2nd			male			29			1			C


			2nd			male			30			0			C


			2nd			male			30			0			C


			2nd			male			30			0			S


			2nd			male			30			0			S


			2nd			male			30			0			S


			2nd			male			30			0			S


			2nd			male			30			1			C


			2nd			male			31			0			Q


			2nd			male			31			0			S


			2nd			male			31			0			S


			2nd			male			31			0			S


			2nd			male			31			0			S


			2nd			male			31			0			S


			2nd			male			31			1			S


			2nd			male			32			0			S


			2nd			male			32			0			S


			2nd			male			32			0			S


			2nd			male			32			0			S


			2nd			male			32			0			S


			2nd			male			32			0			S


			2nd			male			32			0			S


			2nd			male			32			1			S


			2nd			male			33			0			S


			2nd			male			33			0			S


			2nd			male			33			0			S


			2nd			male			34			0			S


			2nd			male			34			0			S


			2nd			male			34			1			S


			2nd			male			35			0			Q


			2nd			male			35			0			S


			2nd			male			35			0			S


			2nd			male			35			0			S


			2nd			male			36			0			S


			2nd			male			36			0			S


			2nd			male			36			0			S


			2nd			male			36			0			S


			2nd			male			36			0			S


			2nd			male			37			0			S


			2nd			male			37			0			S


			2nd			male			37			0			S


			2nd			male			38			0			S


			2nd			male			38			0			S


			2nd			male			38			0			S


			2nd			male			38			0			S


			2nd			male			39			0			B


			2nd			male			39			0			C


			2nd			male			39			0			S


			2nd			male			40			0			S


			2nd			male			40			0			S


			2nd			male			41			0			B


			2nd			male			41			0			S


			2nd			male			41			1			S


			2nd			male			42			0			C


			2nd			male			42			0			S


			2nd			male			42			0			S


			2nd			male			42			0			S


			2nd			male			42			0			S


			2nd			male			43			0			S


			2nd			male			44			0			S


			2nd			male			44			0			S


			2nd			male			45			0			C


			2nd			male			45			0			S


			2nd			male			45			0			S


			2nd			male			46			0			S


			2nd			male			46			0			S


			2nd			male			47			0			S


			2nd			male			47			0			S


			2nd			male			47			0			S


			2nd			male			48			0			S


			2nd			male			50			0			S


			2nd			male			50			0			S


			2nd			male			50			0			S


			2nd			male			52			0			Q


			2nd			male			52			0			S


			2nd			male			52			0			S


			2nd			male			52			0			S


			2nd			male			54			0			S


			2nd			male			54			0			S


			2nd			male			55			0			S


			2nd			male			57			0			S


			2nd			male			59			0			S


			2nd			male			60			0			S


			2nd			male			61			0			Q


			2nd			male			62			1			S


			2nd			male			63			0			Q


			2nd			male			63			0			S


			2nd			male			65			0			S


			2nd			male			72			0			S


			3rd			female			0.1			1			S


			3rd			female			0.7			1			C


			3rd			female			1			0			S


			3rd			female			1			1			C


			3rd			female			1			1			S


			3rd			female			1			1			S


			3rd			female			2			0			S


			3rd			female			2			0			S


			3rd			female			2			0			S


			3rd			female			2			0			S


			3rd			female			2			1			C


			3rd			female			2			1			S


			3rd			female			3			0			S


			3rd			female			3			0			S


			3rd			female			3			1			C


			3rd			female			4			0			S


			3rd			female			4			1			S


			3rd			female			4			1			S


			3rd			female			5			1			C


			3rd			female			5			1			C


			3rd			female			5			1			S


			3rd			female			5			1			S


			3rd			female			6			0			S


			3rd			female			7			0			S


			3rd			female			7			0			S


			3rd			female			8			0			S


			3rd			female			8			0			S


			3rd			female			8			0			S


			3rd			female			9			0			S


			3rd			female			9			0			S


			3rd			female			9			1			C


			3rd			female			10			0			C


			3rd			female			10			0			S


			3rd			female			10			0			S


			3rd			female			10			0			S


			3rd			female			11			0			S


			3rd			female			12			0			S


			3rd			female			14			0			S


			3rd			female			14			0			S


			3rd			female			14			1			C


			3rd			female			15			1			C


			3rd			female			15			1			C


			3rd			female			15			1			C


			3rd			female			16			0			C


			3rd			female			16			0			S


			3rd			female			16			1			C


			3rd			female			16			1			Q


			3rd			female			16			1			Q


			3rd			female			16			1			S


			3rd			female			16			1			S


			3rd			female			16			1			S


			3rd			female			16			1			S


			3rd			female			17			0			C


			3rd			female			17			0			Q


			3rd			female			17			0			Q


			3rd			female			17			0			S


			3rd			female			17			1			Q


			3rd			female			17			1			Q


			3rd			female			18			0			C


			3rd			female			18			0			C


			3rd			female			18			0			Q


			3rd			female			18			0			S


			3rd			female			18			0			S


			3rd			female			18			0			S


			3rd			female			18			1			C


			3rd			female			18			1			Q


			3rd			female			18			1			Q


			3rd			female			18			1			Q


			3rd			female			18			1			S


			3rd			female			18			1			S


			3rd			female			18			1			S


			3rd			female			18			1			S


			3rd			female			18			1			S


			3rd			female			19			0			C


			3rd			female			19			0			S


			3rd			female			19			1			C


			3rd			female			19			1			Q


			3rd			female			19			1			S


			3rd			female			20			0			C


			3rd			female			20			0			Q


			3rd			female			20			0			Q


			3rd			female			20			0			S


			3rd			female			20			0			S


			3rd			female			20			0			S


			3rd			female			20			0			S


			3rd			female			20			1			Q


			3rd			female			20			1			Q


			3rd			female			21			0			Q


			3rd			female			21			0			Q


			3rd			female			21			0			Q


			3rd			female			21			0			Q


			3rd			female			21			0			S


			3rd			female			21			0			S


			3rd			female			21			0			S


			3rd			female			21			0			S


			3rd			female			21			1			Q


			3rd			female			21			1			Q


			3rd			female			21			1			S


			3rd			female			22			0			Q


			3rd			female			22			0			Q


			3rd			female			22			0			Q


			3rd			female			22			0			S


			3rd			female			22			0			S


			3rd			female			22			0			S


			3rd			female			22			1			C


			3rd			female			22			1			Q


			3rd			female			22			1			Q


			3rd			female			22			1			Q


			3rd			female			22			1			Q


			3rd			female			22			1			S


			3rd			female			22			1			S


			3rd			female			22			1			S


			3rd			female			22			1			S


			3rd			female			22			1			S


			3rd			female			22			1			S


			3rd			female			23			0			S


			3rd			female			23			0			S


			3rd			female			23			0			S


			3rd			female			23			1			C


			3rd			female			23			1			C


			3rd			female			23			1			Q


			3rd			female			23			1			Q


			3rd			female			23			1			S


			3rd			female			24			0			S


			3rd			female			24			1			Q


			3rd			female			24			1			S


			3rd			female			24			1			S


			3rd			female			24			1			S


			3rd			female			24			1			S


			3rd			female			25			0			S


			3rd			female			25			0			S


			3rd			female			25			1			C


			3rd			female			25			1			Q


			3rd			female			25			1			Q


			3rd			female			25			1			Q


			3rd			female			26			0			S


			3rd			female			26			1			Q


			3rd			female			26			1			Q


			3rd			female			26			1			Q


			3rd			female			26			1			S


			3rd			female			26			1			S


			3rd			female			26			1			S


			3rd			female			26			1			S


			3rd			female			26			1			S


			3rd			female			27			1			C


			3rd			female			27			1			Q


			3rd			female			27			1			S


			3rd			female			28			0			Q


			3rd			female			28			0			Q


			3rd			female			28			0			S


			3rd			female			28			0			S


			3rd			female			28			0			S


			3rd			female			28			1			Q


			3rd			female			28			1			Q


			3rd			female			29			0			S


			3rd			female			29			0			S


			3rd			female			29			0			S


			3rd			female			29			1			Q


			3rd			female			29			1			S


			3rd			female			30			0			S


			3rd			female			30			0			S


			3rd			female			30			0			S


			3rd			female			31			0			S


			3rd			female			31			0			S


			3rd			female			31			1			Q


			3rd			female			31			1			Q


			3rd			female			31			1			S


			3rd			female			31			1			S


			3rd			female			31			1			S


			3rd			female			32			0			Q


			3rd			female			32			0			Q


			3rd			female			32			0			Q


			3rd			female			32			0			S


			3rd			female			32			1			S


			3rd			female			33			0			Q


			3rd			female			33			1			Q


			3rd			female			33			1			Q


			3rd			female			33			1			S


			3rd			female			33			1			S


			3rd			female			34			0			S


			3rd			female			34			1			S


			3rd			female			35			1			C


			3rd			female			36			0			S


			3rd			female			36			0			S


			3rd			female			36			1			S


			3rd			female			36			1			S


			3rd			female			37			0			S


			3rd			female			38			0			S


			3rd			female			38			1			C


			3rd			female			38			1			S


			3rd			female			39			0			Q


			3rd			female			39			0			S


			3rd			female			39			1			S


			3rd			female			40			0			C


			3rd			female			40			0			Q


			3rd			female			40			0			S


			3rd			female			40			0			S


			3rd			female			41			0			Q


			3rd			female			41			0			S


			3rd			female			41			0			S


			3rd			female			42			0			Q


			3rd			female			43			0			S


			3rd			female			43			0			S


			3rd			female			45			0			C


			3rd			female			45			0			Q


			3rd			female			45			0			S


			3rd			female			45			0			S


			3rd			female			45			1			C


			3rd			female			45			1			S


			3rd			female			47			1			S


			3rd			female			48			0			S


			3rd			female			54			0			S


			3rd			female			62			0			S


			3rd			female			63			0			S


			3rd			female			63			1			S


			3rd			female			64			0			S


			3rd			male			0.3			0			S


			3rd			male			0.4			1			C


			3rd			male			0.5			0			S


			3rd			male			0.8			1			S


			3rd			male			1			0			S


			3rd			male			1			0			S


			3rd			male			1			1			S


			3rd			male			2			0			Q


			3rd			male			2			0			S


			3rd			male			2			0			S


			3rd			male			3			1			S


			3rd			male			3			1			S


			3rd			male			4			0			Q


			3rd			male			4			0			S


			3rd			male			4			1			C


			3rd			male			4			1			C


			3rd			male			4			1			S


			3rd			male			5			0			S


			3rd			male			5			0			S


			3rd			male			5			0			S


			3rd			male			5			0			S


			3rd			male			6			0			S


			3rd			male			7			0			C


			3rd			male			7			0			Q


			3rd			male			7			0			S


			3rd			male			7			1			C


			3rd			male			7			1			S


			3rd			male			8			0			Q


			3rd			male			8			0			S


			3rd			male			8			1			C


			3rd			male			9			0			S


			3rd			male			9			0			S


			3rd			male			9			0			S


			3rd			male			9			1			S


			3rd			male			9			1			S


			3rd			male			9			1			S


			3rd			male			10			0			C


			3rd			male			10			0			Q


			3rd			male			10			0			S


			3rd			male			11			0			C


			3rd			male			11			0			S


			3rd			male			11			0			S


			3rd			male			11			1			C


			3rd			male			13			0			S


			3rd			male			13			0			S


			3rd			male			13			0			S


			3rd			male			13			1			S


			3rd			male			14			0			S


			3rd			male			14			0			S


			3rd			male			14			1			S


			3rd			male			15			0			C


			3rd			male			15			0			S


			3rd			male			15			0			S


			3rd			male			16			0			C


			3rd			male			16			0			C


			3rd			male			16			0			C


			3rd			male			16			0			S


			3rd			male			16			0			S


			3rd			male			16			0			S


			3rd			male			16			0			S


			3rd			male			16			0			S


			3rd			male			17			0			C


			3rd			male			17			0			C


			3rd			male			17			0			Q


			3rd			male			17			0			Q


			3rd			male			17			0			S


			3rd			male			17			0			S


			3rd			male			17			0			S


			3rd			male			17			0			S


			3rd			male			17			0			S


			3rd			male			17			0			S


			3rd			male			17			0			S


			3rd			male			17			0			S


			3rd			male			17			0			S


			3rd			male			17			0			S


			3rd			male			17			0			S


			3rd			male			17			0			S


			3rd			male			18			0			C


			3rd			male			18			0			Q


			3rd			male			18			0			S


			3rd			male			18			0			S


			3rd			male			18			0			S


			3rd			male			18			0			S


			3rd			male			18			0			S


			3rd			male			18			0			S


			3rd			male			18			0			S


			3rd			male			18			0			S


			3rd			male			18			0			S


			3rd			male			18			0			S


			3rd			male			18			0			S


			3rd			male			18			0			S


			3rd			male			18			0			S


			3rd			male			18			1			C


			3rd			male			18			1			S


			3rd			male			18			1			S


			3rd			male			19			0			C


			3rd			male			19			0			C


			3rd			male			19			0			C


			3rd			male			19			0			Q


			3rd			male			19			0			Q


			3rd			male			19			0			Q


			3rd			male			19			0			Q


			3rd			male			19			0			S


			3rd			male			19			0			S


			3rd			male			19			0			S


			3rd			male			19			0			S


			3rd			male			19			0			S


			3rd			male			19			0			S


			3rd			male			19			0			S


			3rd			male			19			0			S


			3rd			male			19			0			S


			3rd			male			19			0			S


			3rd			male			19			0			S


			3rd			male			19			0			S


			3rd			male			19			0			S


			3rd			male			19			0			S


			3rd			male			19			0			S


			3rd			male			19			1			Q


			3rd			male			20			0			C


			3rd			male			20			0			C


			3rd			male			20			0			C


			3rd			male			20			0			C


			3rd			male			20			0			Q


			3rd			male			20			0			Q


			3rd			male			20			0			Q


			3rd			male			20			0			Q


			3rd			male			20			0			Q


			3rd			male			20			0			S


			3rd			male			20			0			S


			3rd			male			20			0			S


			3rd			male			20			0			S


			3rd			male			20			0			S


			3rd			male			20			0			S


			3rd			male			20			0			S


			3rd			male			20			0			S


			3rd			male			20			0			S


			3rd			male			20			0			S


			3rd			male			20			0			S


			3rd			male			20			0			S


			3rd			male			20			0			S


			3rd			male			20			0			S


			3rd			male			20			0			S


			3rd			male			20			1			S


			3rd			male			20			1			S


			3rd			male			20			1			S


			3rd			male			21			0			C


			3rd			male			21			0			C


			3rd			male			21			0			C


			3rd			male			21			0			C


			3rd			male			21			0			Q


			3rd			male			21			0			Q


			3rd			male			21			0			Q


			3rd			male			21			0			S


			3rd			male			21			0			S


			3rd			male			21			0			S


			3rd			male			21			0			S


			3rd			male			21			0			S


			3rd			male			21			0			S


			3rd			male			21			0			S


			3rd			male			21			0			S


			3rd			male			21			0			S


			3rd			male			21			0			S


			3rd			male			21			0			S


			3rd			male			21			0			S


			3rd			male			21			0			S


			3rd			male			21			0			S


			3rd			male			21			0			S


			3rd			male			21			1			C


			3rd			male			21			1			Q


			3rd			male			21			1			Q


			3rd			male			21			1			S


			3rd			male			21			1			S


			3rd			male			21			1			S


			3rd			male			21			1			S


			3rd			male			22			0			C


			3rd			male			22			0			C


			3rd			male			22			0			C


			3rd			male			22			0			Q


			3rd			male			22			0			Q


			3rd			male			22			0			Q


			3rd			male			22			0			Q


			3rd			male			22			0			Q


			3rd			male			22			0			Q


			3rd			male			22			0			S


			3rd			male			22			0			S


			3rd			male			22			0			S


			3rd			male			22			0			S


			3rd			male			22			0			S


			3rd			male			22			0			S


			3rd			male			22			0			S


			3rd			male			22			0			S


			3rd			male			22			0			S


			3rd			male			22			0			S


			3rd			male			22			0			S


			3rd			male			22			0			S


			3rd			male			22			0			S


			3rd			male			22			0			S


			3rd			male			22			0			S


			3rd			male			22			0			S


			3rd			male			22			0			S


			3rd			male			22			1			C


			3rd			male			23			0			C


			3rd			male			23			0			Q


			3rd			male			23			0			Q


			3rd			male			23			0			S


			3rd			male			23			0			S


			3rd			male			23			0			S


			3rd			male			23			0			S


			3rd			male			23			0			S


			3rd			male			23			0			S


			3rd			male			23			0			S


			3rd			male			23			0			S


			3rd			male			23			0			S


			3rd			male			23			0			S


			3rd			male			23			0			S


			3rd			male			23			0			S


			3rd			male			23			0			S


			3rd			male			23			0			S


			3rd			male			23			0			S


			3rd			male			23			0			S


			3rd			male			23			0			S


			3rd			male			23			0			S


			3rd			male			24			0			Q


			3rd			male			24			0			S


			3rd			male			24			0			S


			3rd			male			24			0			S


			3rd			male			24			0			S


			3rd			male			24			0			S


			3rd			male			24			0			S


			3rd			male			24			0			S


			3rd			male			24			0			S


			3rd			male			24			0			S


			3rd			male			24			0			S


			3rd			male			24			0			S


			3rd			male			24			0			S


			3rd			male			24			0			S


			3rd			male			24			0			S


			3rd			male			24			1			Q


			3rd			male			24			1			Q


			3rd			male			24			1			Q


			3rd			male			24			1			S


			3rd			male			24			1			S


			3rd			male			24			1			S


			3rd			male			25			0			C


			3rd			male			25			0			C


			3rd			male			25			0			Q


			3rd			male			25			0			S


			3rd			male			25			0			S


			3rd			male			25			0			S


			3rd			male			25			0			S


			3rd			male			25			0			S


			3rd			male			25			0			S


			3rd			male			25			0			S


			3rd			male			25			0			S


			3rd			male			25			0			S


			3rd			male			25			0			S


			3rd			male			25			0			S


			3rd			male			25			0			S


			3rd			male			25			1			C


			3rd			male			25			1			C


			3rd			male			25			1			S


			3rd			male			25			1			S


			3rd			male			25			1			S


			3rd			male			25			1			S


			3rd			male			26			0			C


			3rd			male			26			0			C


			3rd			male			26			0			C


			3rd			male			26			0			Q


			3rd			male			26			0			S


			3rd			male			26			0			S


			3rd			male			26			0			S


			3rd			male			26			0			S


			3rd			male			26			0			S


			3rd			male			26			0			S


			3rd			male			26			0			S


			3rd			male			26			0			S


			3rd			male			26			0			S


			3rd			male			26			0			S


			3rd			male			26			1			S


			3rd			male			26			1			S


			3rd			male			27			0			C


			3rd			male			27			0			C


			3rd			male			27			0			C


			3rd			male			27			0			C


			3rd			male			27			0			Q


			3rd			male			27			0			Q


			3rd			male			27			0			Q


			3rd			male			27			0			S


			3rd			male			27			0			S


			3rd			male			27			0			S


			3rd			male			27			0			S


			3rd			male			27			0			S


			3rd			male			27			0			S


			3rd			male			27			0			S


			3rd			male			27			0			S


			3rd			male			27			0			S


			3rd			male			27			0			S


			3rd			male			27			0			S


			3rd			male			27			1			C


			3rd			male			27			1			C


			3rd			male			27			1			S


			3rd			male			27			1			S


			3rd			male			28			0			C


			3rd			male			28			0			C


			3rd			male			28			0			Q


			3rd			male			28			0			Q


			3rd			male			28			0			Q


			3rd			male			28			0			Q


			3rd			male			28			0			S


			3rd			male			28			0			S


			3rd			male			28			0			S


			3rd			male			28			0			S


			3rd			male			28			0			S


			3rd			male			28			0			S


			3rd			male			28			0			S


			3rd			male			28			0			S


			3rd			male			28			0			S


			3rd			male			28			0			S


			3rd			male			28			0			S


			3rd			male			28			0			S


			3rd			male			28			0			S


			3rd			male			28			0			S


			3rd			male			28			0			S


			3rd			male			28			0			S


			3rd			male			29			0			C


			3rd			male			29			0			Q


			3rd			male			29			0			Q


			3rd			male			29			0			S


			3rd			male			29			0			S


			3rd			male			29			0			S


			3rd			male			29			0			S


			3rd			male			29			0			S


			3rd			male			29			0			S


			3rd			male			29			0			S


			3rd			male			29			0			S


			3rd			male			29			0			S


			3rd			male			29			0			S


			3rd			male			29			1			Q


			3rd			male			29			1			S


			3rd			male			29			1			S


			3rd			male			29			1			S


			3rd			male			29			1			S


			3rd			male			29			1			S


			3rd			male			30			0			C


			3rd			male			30			0			C


			3rd			male			30			0			C


			3rd			male			30			0			C


			3rd			male			30			0			C


			3rd			male			30			0			Q


			3rd			male			30			0			Q


			3rd			male			30			0			S


			3rd			male			30			0			S


			3rd			male			30			0			S


			3rd			male			30			0			S


			3rd			male			30			0			S


			3rd			male			30			0			S


			3rd			male			30			1			C


			3rd			male			30			1			S


			3rd			male			30			1			S


			3rd			male			31			0			Q


			3rd			male			31			0			S


			3rd			male			31			0			S


			3rd			male			31			0			S


			3rd			male			31			0			S


			3rd			male			31			0			S


			3rd			male			31			0			S


			3rd			male			32			0			S


			3rd			male			32			0			S


			3rd			male			32			0			S


			3rd			male			32			0			S


			3rd			male			32			0			S


			3rd			male			32			0			S


			3rd			male			32			0			S


			3rd			male			32			0			S


			3rd			male			32			0			S


			3rd			male			32			1			S


			3rd			male			32			1			S


			3rd			male			32			1			S


			3rd			male			32			1			S


			3rd			male			32			1			S


			3rd			male			32			1			S


			3rd			male			32			1			S


			3rd			male			33			0			C


			3rd			male			33			0			C


			3rd			male			33			0			C


			3rd			male			33			0			C


			3rd			male			33			0			S


			3rd			male			33			0			S


			3rd			male			33			0			S


			3rd			male			33			0			S


			3rd			male			33			0			S


			3rd			male			33			1			S


			3rd			male			34			0			C


			3rd			male			34			0			S


			3rd			male			34			0			S


			3rd			male			34			0			S


			3rd			male			34			0			S


			3rd			male			34			0			S


			3rd			male			34			1			S


			3rd			male			34			1			S


			3rd			male			35			0			C


			3rd			male			35			0			C


			3rd			male			35			0			S


			3rd			male			35			0			S


			3rd			male			35			0			S


			3rd			male			35			0			S


			3rd			male			35			0			S


			3rd			male			35			0			S


			3rd			male			35			0			S


			3rd			male			35			0			S


			3rd			male			35			0			S


			3rd			male			36			0			S


			3rd			male			36			0			S


			3rd			male			36			0			S


			3rd			male			36			0			S


			3rd			male			36			0			S


			3rd			male			36			0			S


			3rd			male			36			1			S


			3rd			male			37			0			C


			3rd			male			37			0			Q


			3rd			male			37			0			S


			3rd			male			37			0			S


			3rd			male			37			0			S


			3rd			male			37			0			S


			3rd			male			37			0			S


			3rd			male			38			0			S


			3rd			male			38			0			S


			3rd			male			38			0			S


			3rd			male			38			1			S


			3rd			male			39			0			C


			3rd			male			39			0			S


			3rd			male			39			0			S


			3rd			male			39			0			S


			3rd			male			39			1			C


			3rd			male			39			1			S


			3rd			male			40			0			C


			3rd			male			40			0			C


			3rd			male			40			0			Q


			3rd			male			40			0			S


			3rd			male			40			0			S


			3rd			male			40			0			S


			3rd			male			40			0			S


			3rd			male			40			0			S


			3rd			male			41			0			S


			3rd			male			41			0			S


			3rd			male			41			0			S


			3rd			male			41			0			S


			3rd			male			41			0			S


			3rd			male			41			0			S


			3rd			male			42			0			Q


			3rd			male			42			0			S


			3rd			male			42			0			S


			3rd			male			42			0			S


			3rd			male			42			0			S


			3rd			male			42			0			S


			3rd			male			42			0			S


			3rd			male			42			0			S


			3rd			male			43			0			S


			3rd			male			43			0			S


			3rd			male			43			0			S


			3rd			male			43			0			S


			3rd			male			43			0			S


			3rd			male			44			0			Q


			3rd			male			44			0			S


			3rd			male			44			1			S


			3rd			male			45			0			C


			3rd			male			45			0			S


			3rd			male			45			0			S


			3rd			male			45			1			S


			3rd			male			46			0			S


			3rd			male			46			0			S


			3rd			male			48			0			Q


			3rd			male			48			0			S


			3rd			male			48			0			S


			3rd			male			48			0			S


			3rd			male			49			0			S


			3rd			male			49			0			S


			3rd			male			50			0			S


			3rd			male			50			0			S


			3rd			male			51			0			S


			3rd			male			54			0			S


			3rd			male			55			0			S


			3rd			male			55			0			S


			3rd			male			58			0			S


			3rd			male			59			0			S


			3rd			male			60			0			S


			3rd			male			65			0			Q


			3rd			male			66			0			Q


			3rd			male			66			0			S


			3rd			male			69			0			S


			3rd			male			74			0			S


			3rd			male			NA			0			C


			3rd			male			NA			0			C


			Crew			female			20			1			S


			Crew			female			22			0			S


			Crew			female			24			1			S


			Crew			female			28			1			S


			Crew			female			28			1			S


			Crew			female			30			1			S


			Crew			female			31			1			S


			Crew			female			32			0			S


			Crew			female			33			1			S


			Crew			female			33			1			S


			Crew			female			36			0			S


			Crew			female			36			1			S


			Crew			female			39			1			S


			Crew			female			40			1			S


			Crew			female			40			1			S


			Crew			female			41			1			S


			Crew			female			41			1			S


			Crew			female			45			1			S


			Crew			female			45			1			S


			Crew			female			45			1			S


			Crew			female			45			1			S


			Crew			female			47			1			S


			Crew			female			50			1			S


			Crew			male			15			0			S


			Crew			male			15			0			S


			Crew			male			16			0			S


			Crew			male			17			0			S


			Crew			male			17			0			S


			Crew			male			17			0			S


			Crew			male			17			0			S


			Crew			male			17			0			S


			Crew			male			17			0			S


			Crew			male			17			0			S


			Crew			male			17			0			S


			Crew			male			17			0			S


			Crew			male			17			0			S


			Crew			male			17			0			S


			Crew			male			17			0			S


			Crew			male			17			0			S


			Crew			male			17			0			S


			Crew			male			17			1			S


			Crew			male			18			0			B


			Crew			male			18			0			S


			Crew			male			18			0			S


			Crew			male			18			0			S


			Crew			male			18			0			S


			Crew			male			18			0			S


			Crew			male			18			0			S


			Crew			male			18			0			S


			Crew			male			18			0			S


			Crew			male			18			0			S


			Crew			male			18			1			S


			Crew			male			18			1			S


			Crew			male			18			1			S


			Crew			male			19			0			B


			Crew			male			19			0			B


			Crew			male			19			0			S


			Crew			male			19			0			S


			Crew			male			19			0			S


			Crew			male			19			0			S


			Crew			male			19			0			S


			Crew			male			19			0			S


			Crew			male			19			0			S


			Crew			male			19			0			S


			Crew			male			19			0			S


			Crew			male			19			0			S


			Crew			male			19			0			S


			Crew			male			19			0			S


			Crew			male			19			0			S


			Crew			male			19			0			S


			Crew			male			19			0			S


			Crew			male			19			0			S


			Crew			male			19			1			S


			Crew			male			19			1			S


			Crew			male			19			1			S


			Crew			male			19			1			S


			Crew			male			20			0			B


			Crew			male			20			0			S


			Crew			male			20			0			S


			Crew			male			20			0			S


			Crew			male			20			0			S


			Crew			male			20			0			S


			Crew			male			20			0			S


			Crew			male			20			0			S


			Crew			male			20			0			S


			Crew			male			20			0			S


			Crew			male			20			0			S


			Crew			male			20			0			S


			Crew			male			20			0			S


			Crew			male			20			0			S


			Crew			male			20			0			S


			Crew			male			20			0			S


			Crew			male			20			0			S


			Crew			male			20			0			S


			Crew			male			20			0			S


			Crew			male			20			0			S


			Crew			male			20			0			S


			Crew			male			20			0			S


			Crew			male			20			0			S


			Crew			male			20			0			S


			Crew			male			20			0			S


			Crew			male			20			1			S


			Crew			male			20			1			S


			Crew			male			20			1			S


			Crew			male			20			1			S


			Crew			male			20			1			S


			Crew			male			21			0			B


			Crew			male			21			0			B


			Crew			male			21			0			S


			Crew			male			21			0			S


			Crew			male			21			0			S


			Crew			male			21			0			S


			Crew			male			21			0			S


			Crew			male			21			0			S


			Crew			male			21			0			S


			Crew			male			21			0			S


			Crew			male			21			0			S


			Crew			male			21			0			S


			Crew			male			21			0			S


			Crew			male			21			0			S


			Crew			male			21			0			S


			Crew			male			21			1			S


			Crew			male			21			1			S


			Crew			male			21			1			S


			Crew			male			21			1			S


			Crew			male			21			1			S


			Crew			male			21			1			S


			Crew			male			21			1			S


			Crew			male			21			1			S


			Crew			male			21			1			S


			Crew			male			22			0			B


			Crew			male			22			0			B


			Crew			male			22			0			B


			Crew			male			22			0			S


			Crew			male			22			0			S


			Crew			male			22			0			S


			Crew			male			22			0			S


			Crew			male			22			0			S


			Crew			male			22			0			S


			Crew			male			22			0			S


			Crew			male			22			0			S


			Crew			male			22			0			S


			Crew			male			22			0			S


			Crew			male			22			0			S


			Crew			male			22			0			S


			Crew			male			22			0			S


			Crew			male			22			0			S


			Crew			male			22			0			S


			Crew			male			22			0			S


			Crew			male			22			0			S


			Crew			male			22			0			S


			Crew			male			22			0			S


			Crew			male			22			0			S


			Crew			male			22			0			S


			Crew			male			22			0			S


			Crew			male			22			0			S


			Crew			male			22			0			S


			Crew			male			22			0			S


			Crew			male			22			1			B


			Crew			male			22			1			S


			Crew			male			22			1			S


			Crew			male			22			1			S


			Crew			male			22			1			S


			Crew			male			22			1			S


			Crew			male			22			1			S


			Crew			male			22			1			S


			Crew			male			22			1			S


			Crew			male			23			0			B


			Crew			male			23			0			B


			Crew			male			23			0			S


			Crew			male			23			0			S


			Crew			male			23			0			S


			Crew			male			23			0			S


			Crew			male			23			0			S


			Crew			male			23			0			S


			Crew			male			23			0			S


			Crew			male			23			0			S


			Crew			male			23			0			S


			Crew			male			23			0			S


			Crew			male			23			0			S


			Crew			male			23			0			S


			Crew			male			23			0			S


			Crew			male			23			0			S


			Crew			male			23			0			S


			Crew			male			23			0			S


			Crew			male			23			0			S


			Crew			male			23			0			S


			Crew			male			23			0			S


			Crew			male			23			0			S


			Crew			male			23			0			S


			Crew			male			23			0			S


			Crew			male			23			0			S


			Crew			male			23			0			S


			Crew			male			23			1			B


			Crew			male			23			1			B


			Crew			male			23			1			B


			Crew			male			23			1			S


			Crew			male			23			1			S


			Crew			male			23			1			S


			Crew			male			23			1			S


			Crew			male			23			1			S


			Crew			male			23			1			S


			Crew			male			23			1			S


			Crew			male			23			1			S


			Crew			male			24			0			B


			Crew			male			24			0			B


			Crew			male			24			0			B


			Crew			male			24			0			S


			Crew			male			24			0			S


			Crew			male			24			0			S


			Crew			male			24			0			S


			Crew			male			24			0			S


			Crew			male			24			0			S


			Crew			male			24			0			S


			Crew			male			24			0			S


			Crew			male			24			0			S


			Crew			male			24			0			S


			Crew			male			24			0			S


			Crew			male			24			0			S


			Crew			male			24			0			S


			Crew			male			24			0			S


			Crew			male			24			0			S


			Crew			male			24			0			S


			Crew			male			24			0			S


			Crew			male			24			0			S


			Crew			male			24			0			S


			Crew			male			24			0			S


			Crew			male			24			0			S


			Crew			male			24			0			S


			Crew			male			24			1			B


			Crew			male			24			1			S


			Crew			male			24			1			S


			Crew			male			24			1			S


			Crew			male			24			1			S


			Crew			male			24			1			S


			Crew			male			24			1			S


			Crew			male			24			1			S


			Crew			male			25			0			B


			Crew			male			25			0			B


			Crew			male			25			0			B


			Crew			male			25			0			B


			Crew			male			25			0			B


			Crew			male			25			0			B


			Crew			male			25			0			S


			Crew			male			25			0			S


			Crew			male			25			0			S


			Crew			male			25			0			S


			Crew			male			25			0			S


			Crew			male			25			0			S


			Crew			male			25			0			S


			Crew			male			25			0			S


			Crew			male			25			0			S


			Crew			male			25			0			S


			Crew			male			25			0			S


			Crew			male			25			0			S


			Crew			male			25			0			S


			Crew			male			25			0			S


			Crew			male			25			0			S


			Crew			male			25			0			S


			Crew			male			25			0			S


			Crew			male			25			0			S


			Crew			male			25			0			S


			Crew			male			25			0			S


			Crew			male			25			1			S


			Crew			male			25			1			S


			Crew			male			25			1			S


			Crew			male			25			1			S


			Crew			male			25			1			S


			Crew			male			25			1			S


			Crew			male			25			1			S


			Crew			male			25			1			S


			Crew			male			25			1			S


			Crew			male			26			0			B


			Crew			male			26			0			B


			Crew			male			26			0			B


			Crew			male			26			0			B


			Crew			male			26			0			B


			Crew			male			26			0			B


			Crew			male			26			0			B


			Crew			male			26			0			S


			Crew			male			26			0			S


			Crew			male			26			0			S


			Crew			male			26			0			S


			Crew			male			26			0			S


			Crew			male			26			0			S


			Crew			male			26			0			S


			Crew			male			26			0			S


			Crew			male			26			0			S


			Crew			male			26			0			S


			Crew			male			26			0			S


			Crew			male			26			0			S


			Crew			male			26			0			S


			Crew			male			26			0			S


			Crew			male			26			0			S


			Crew			male			26			0			S


			Crew			male			26			0			S


			Crew			male			26			0			S


			Crew			male			26			0			S


			Crew			male			26			0			S


			Crew			male			26			0			S


			Crew			male			26			0			S


			Crew			male			26			0			S


			Crew			male			26			0			S


			Crew			male			26			0			S


			Crew			male			26			1			S


			Crew			male			26			1			S


			Crew			male			26			1			S


			Crew			male			27			0			B


			Crew			male			27			0			B


			Crew			male			27			0			B


			Crew			male			27			0			B


			Crew			male			27			0			S


			Crew			male			27			0			S


			Crew			male			27			0			S


			Crew			male			27			0			S


			Crew			male			27			0			S


			Crew			male			27			0			S


			Crew			male			27			0			S


			Crew			male			27			0			S


			Crew			male			27			0			S


			Crew			male			27			0			S


			Crew			male			27			0			S


			Crew			male			27			0			S


			Crew			male			27			0			S


			Crew			male			27			0			S


			Crew			male			27			0			S


			Crew			male			27			0			S


			Crew			male			27			0			S


			Crew			male			27			0			S


			Crew			male			27			0			S


			Crew			male			27			0			S


			Crew			male			27			1			B


			Crew			male			27			1			S


			Crew			male			27			1			S


			Crew			male			27			1			S


			Crew			male			27			1			S


			Crew			male			27			1			S


			Crew			male			27			1			S


			Crew			male			28			0			B


			Crew			male			28			0			B


			Crew			male			28			0			B


			Crew			male			28			0			B


			Crew			male			28			0			B


			Crew			male			28			0			S


			Crew			male			28			0			S


			Crew			male			28			0			S


			Crew			male			28			0			S


			Crew			male			28			0			S


			Crew			male			28			0			S


			Crew			male			28			0			S


			Crew			male			28			0			S


			Crew			male			28			0			S


			Crew			male			28			0			S


			Crew			male			28			0			S


			Crew			male			28			0			S


			Crew			male			28			0			S


			Crew			male			28			0			S


			Crew			male			28			0			S


			Crew			male			28			0			S


			Crew			male			28			0			S


			Crew			male			28			0			S


			Crew			male			28			0			S


			Crew			male			28			0			S


			Crew			male			28			0			S


			Crew			male			28			0			S


			Crew			male			28			1			B


			Crew			male			28			1			B


			Crew			male			28			1			B


			Crew			male			28			1			B


			Crew			male			28			1			S


			Crew			male			28			1			S


			Crew			male			28			1			S


			Crew			male			28			1			S


			Crew			male			28			1			S


			Crew			male			28			1			S


			Crew			male			28			1			S


			Crew			male			29			0			B


			Crew			male			29			0			B


			Crew			male			29			0			B


			Crew			male			29			0			B


			Crew			male			29			0			B


			Crew			male			29			0			B


			Crew			male			29			0			B


			Crew			male			29			0			B


			Crew			male			29			0			S


			Crew			male			29			0			S


			Crew			male			29			0			S


			Crew			male			29			0			S


			Crew			male			29			0			S


			Crew			male			29			0			S


			Crew			male			29			0			S


			Crew			male			29			0			S


			Crew			male			29			0			S


			Crew			male			29			0			S


			Crew			male			29			0			S


			Crew			male			29			0			S


			Crew			male			29			0			S


			Crew			male			29			0			S


			Crew			male			29			0			S


			Crew			male			29			0			S


			Crew			male			29			0			S


			Crew			male			29			1			B


			Crew			male			29			1			B


			Crew			male			29			1			B


			Crew			male			29			1			B


			Crew			male			29			1			S


			Crew			male			29			1			S


			Crew			male			29			1			S


			Crew			male			29			1			S


			Crew			male			29			1			S


			Crew			male			29			1			S


			Crew			male			29			1			S


			Crew			male			29			1			S


			Crew			male			29			1			S


			Crew			male			30			0			B


			Crew			male			30			0			B


			Crew			male			30			0			B


			Crew			male			30			0			B


			Crew			male			30			0			S


			Crew			male			30			0			S


			Crew			male			30			0			S


			Crew			male			30			0			S


			Crew			male			30			0			S


			Crew			male			30			0			S


			Crew			male			30			0			S


			Crew			male			30			0			S


			Crew			male			30			0			S


			Crew			male			30			0			S


			Crew			male			30			0			S


			Crew			male			30			0			S


			Crew			male			30			0			S


			Crew			male			30			0			S


			Crew			male			30			0			S


			Crew			male			30			0			S


			Crew			male			30			0			S


			Crew			male			30			0			S


			Crew			male			30			0			S


			Crew			male			30			0			S


			Crew			male			30			0			S


			Crew			male			30			0			S


			Crew			male			30			0			S


			Crew			male			30			0			S


			Crew			male			30			0			S


			Crew			male			30			0			S


			Crew			male			30			0			S


			Crew			male			30			0			S


			Crew			male			30			0			S


			Crew			male			30			1			B


			Crew			male			30			1			B


			Crew			male			30			1			B


			Crew			male			30			1			B


			Crew			male			30			1			S


			Crew			male			30			1			S


			Crew			male			30			1			S


			Crew			male			30			1			S


			Crew			male			30			1			S


			Crew			male			30			1			S


			Crew			male			30			1			S


			Crew			male			30			1			S


			Crew			male			30			1			S


			Crew			male			31			0			B


			Crew			male			31			0			B


			Crew			male			31			0			B


			Crew			male			31			0			B


			Crew			male			31			0			B


			Crew			male			31			0			S


			Crew			male			31			0			S


			Crew			male			31			0			S


			Crew			male			31			0			S


			Crew			male			31			0			S


			Crew			male			31			0			S


			Crew			male			31			0			S


			Crew			male			31			0			S


			Crew			male			31			0			S


			Crew			male			31			0			S


			Crew			male			31			0			S


			Crew			male			31			0			S


			Crew			male			31			0			S


			Crew			male			31			0			S


			Crew			male			31			0			S


			Crew			male			31			0			S


			Crew			male			31			0			S


			Crew			male			31			0			S


			Crew			male			31			0			S


			Crew			male			31			0			S


			Crew			male			31			0			S


			Crew			male			31			0			S


			Crew			male			31			0			S


			Crew			male			31			0			S


			Crew			male			31			0			S


			Crew			male			31			0			S


			Crew			male			31			1			B


			Crew			male			31			1			B


			Crew			male			31			1			B


			Crew			male			31			1			B


			Crew			male			31			1			S


			Crew			male			31			1			S


			Crew			male			31			1			S


			Crew			male			31			1			S


			Crew			male			32			0			B


			Crew			male			32			0			B


			Crew			male			32			0			B


			Crew			male			32			0			B


			Crew			male			32			0			B


			Crew			male			32			0			S


			Crew			male			32			0			S


			Crew			male			32			0			S


			Crew			male			32			0			S


			Crew			male			32			0			S


			Crew			male			32			0			S


			Crew			male			32			0			S


			Crew			male			32			0			S


			Crew			male			32			0			S


			Crew			male			32			0			S


			Crew			male			32			0			S


			Crew			male			32			0			S


			Crew			male			32			0			S


			Crew			male			32			0			S


			Crew			male			32			0			S


			Crew			male			32			0			S


			Crew			male			32			0			S


			Crew			male			32			0			S


			Crew			male			32			1			B


			Crew			male			32			1			B


			Crew			male			32			1			B


			Crew			male			32			1			S


			Crew			male			32			1			S


			Crew			male			32			1			S


			Crew			male			32			1			S


			Crew			male			32			1			S


			Crew			male			32			1			S


			Crew			male			32			1			S


			Crew			male			32			1			S


			Crew			male			32			1			S


			Crew			male			32			1			S


			Crew			male			33			0			B


			Crew			male			33			0			B


			Crew			male			33			0			B


			Crew			male			33			0			B


			Crew			male			33			0			S


			Crew			male			33			0			S


			Crew			male			33			0			S


			Crew			male			33			0			S


			Crew			male			33			0			S


			Crew			male			33			0			S


			Crew			male			33			0			S


			Crew			male			33			0			S


			Crew			male			33			0			S


			Crew			male			33			0			S


			Crew			male			33			0			S


			Crew			male			33			0			S


			Crew			male			33			0			S


			Crew			male			33			0			S


			Crew			male			33			0			S


			Crew			male			33			0			S


			Crew			male			33			0			S


			Crew			male			33			0			S


			Crew			male			33			0			S


			Crew			male			33			0			S


			Crew			male			33			0			S


			Crew			male			33			1			S


			Crew			male			33			1			S


			Crew			male			33			1			S


			Crew			male			33			1			S


			Crew			male			33			1			S


			Crew			male			33			1			S


			Crew			male			34			0			B


			Crew			male			34			0			B


			Crew			male			34			0			B


			Crew			male			34			0			B


			Crew			male			34			0			B


			Crew			male			34			0			S


			Crew			male			34			0			S


			Crew			male			34			0			S


			Crew			male			34			0			S


			Crew			male			34			0			S


			Crew			male			34			0			S


			Crew			male			34			0			S


			Crew			male			34			0			S


			Crew			male			34			0			S


			Crew			male			34			0			S


			Crew			male			34			0			S


			Crew			male			34			0			S


			Crew			male			34			0			S


			Crew			male			34			0			S


			Crew			male			34			0			S


			Crew			male			34			0			S


			Crew			male			34			0			S


			Crew			male			34			0			S


			Crew			male			34			1			B


			Crew			male			34			1			B


			Crew			male			34			1			S


			Crew			male			34			1			S


			Crew			male			35			0			B


			Crew			male			35			0			B


			Crew			male			35			0			B


			Crew			male			35			0			B


			Crew			male			35			0			B


			Crew			male			35			0			S


			Crew			male			35			0			S


			Crew			male			35			0			S


			Crew			male			35			0			S


			Crew			male			35			0			S


			Crew			male			35			0			S


			Crew			male			35			0			S


			Crew			male			35			0			S


			Crew			male			35			0			S


			Crew			male			35			0			S


			Crew			male			35			0			S


			Crew			male			35			0			S


			Crew			male			35			0			S


			Crew			male			35			0			S


			Crew			male			35			0			S


			Crew			male			35			1			B


			Crew			male			35			1			S


			Crew			male			35			1			S


			Crew			male			35			1			S


			Crew			male			36			0			B


			Crew			male			36			0			B


			Crew			male			36			0			B


			Crew			male			36			0			B


			Crew			male			36			0			B


			Crew			male			36			0			B


			Crew			male			36			0			B


			Crew			male			36			0			B


			Crew			male			36			0			B


			Crew			male			36			0			B


			Crew			male			36			0			B


			Crew			male			36			0			B


			Crew			male			36			0			B


			Crew			male			36			0			S


			Crew			male			36			0			S


			Crew			male			36			0			S


			Crew			male			36			0			S


			Crew			male			36			0			S


			Crew			male			36			0			S


			Crew			male			36			0			S


			Crew			male			36			0			S


			Crew			male			36			0			S


			Crew			male			36			0			S


			Crew			male			36			0			S


			Crew			male			36			0			S


			Crew			male			36			0			S


			Crew			male			36			1			S


			Crew			male			36			1			S


			Crew			male			36			1			S


			Crew			male			36			1			S


			Crew			male			36			1			S


			Crew			male			37			0			B


			Crew			male			37			0			B


			Crew			male			37			0			B


			Crew			male			37			0			B


			Crew			male			37			0			B


			Crew			male			37			0			B


			Crew			male			37			0			B


			Crew			male			37			0			S


			Crew			male			37			0			S


			Crew			male			37			0			S


			Crew			male			37			0			S


			Crew			male			37			0			S


			Crew			male			37			0			S


			Crew			male			37			0			S


			Crew			male			37			0			S


			Crew			male			37			0			S


			Crew			male			37			0			S


			Crew			male			37			0			S


			Crew			male			37			0			S


			Crew			male			37			0			S


			Crew			male			37			0			S


			Crew			male			37			0			S


			Crew			male			37			0			S


			Crew			male			37			0			S


			Crew			male			37			0			S


			Crew			male			37			0			S


			Crew			male			37			0			S


			Crew			male			37			1			B


			Crew			male			37			1			B


			Crew			male			37			1			S


			Crew			male			37			1			S


			Crew			male			38			0			B


			Crew			male			38			0			B


			Crew			male			38			0			B


			Crew			male			38			0			B


			Crew			male			38			0			B


			Crew			male			38			0			S


			Crew			male			38			0			S


			Crew			male			38			0			S


			Crew			male			38			0			S


			Crew			male			38			0			S


			Crew			male			38			0			S


			Crew			male			38			0			S


			Crew			male			38			0			S


			Crew			male			38			0			S


			Crew			male			38			0			S


			Crew			male			38			0			S


			Crew			male			38			0			S


			Crew			male			38			0			S


			Crew			male			38			0			S


			Crew			male			38			0			S


			Crew			male			38			0			S


			Crew			male			38			1			B


			Crew			male			38			1			B


			Crew			male			38			1			S


			Crew			male			38			1			S


			Crew			male			39			0			B


			Crew			male			39			0			B


			Crew			male			39			0			B


			Crew			male			39			0			B


			Crew			male			39			0			B


			Crew			male			39			0			B


			Crew			male			39			0			B


			Crew			male			39			0			S


			Crew			male			39			0			S


			Crew			male			39			0			S


			Crew			male			39			0			S


			Crew			male			39			0			S


			Crew			male			39			0			S


			Crew			male			39			0			S


			Crew			male			39			0			S


			Crew			male			39			0			S


			Crew			male			39			0			S


			Crew			male			39			0			S


			Crew			male			39			0			S


			Crew			male			39			0			S


			Crew			male			39			0			S


			Crew			male			39			0			S


			Crew			male			39			1			S


			Crew			male			39			1			S


			Crew			male			39			1			S


			Crew			male			39			1			S


			Crew			male			40			0			B


			Crew			male			40			0			B


			Crew			male			40			0			B


			Crew			male			40			0			B


			Crew			male			40			0			B


			Crew			male			40			0			B


			Crew			male			40			0			B


			Crew			male			40			0			S


			Crew			male			40			0			S


			Crew			male			40			0			S


			Crew			male			40			0			S


			Crew			male			40			0			S


			Crew			male			40			0			S


			Crew			male			40			0			S


			Crew			male			40			0			S


			Crew			male			40			0			S


			Crew			male			40			0			S


			Crew			male			40			0			S


			Crew			male			40			0			S


			Crew			male			40			1			B


			Crew			male			40			1			B


			Crew			male			40			1			S


			Crew			male			40			1			S


			Crew			male			40			1			S


			Crew			male			40			1			S


			Crew			male			40			1			S


			Crew			male			40			1			S


			Crew			male			40			1			S


			Crew			male			41			0			B


			Crew			male			41			0			B


			Crew			male			41			0			B


			Crew			male			41			0			B


			Crew			male			41			0			S


			Crew			male			41			0			S


			Crew			male			41			0			S


			Crew			male			41			0			S


			Crew			male			41			0			S


			Crew			male			41			0			S


			Crew			male			41			0			S


			Crew			male			41			0			S


			Crew			male			41			0			S


			Crew			male			41			0			S


			Crew			male			41			1			B


			Crew			male			41			1			B


			Crew			male			41			1			S


			Crew			male			41			1			S


			Crew			male			42			0			B


			Crew			male			42			0			S


			Crew			male			42			0			S


			Crew			male			42			0			S


			Crew			male			42			0			S


			Crew			male			42			0			S


			Crew			male			42			0			S


			Crew			male			42			0			S


			Crew			male			42			0			S


			Crew			male			42			0			S


			Crew			male			42			0			S


			Crew			male			42			1			B


			Crew			male			43			0			B


			Crew			male			43			0			B


			Crew			male			43			0			S


			Crew			male			43			0			S


			Crew			male			43			0			S


			Crew			male			43			0			S


			Crew			male			43			0			S


			Crew			male			43			0			S


			Crew			male			43			0			S


			Crew			male			43			1			B


			Crew			male			43			1			B


			Crew			male			43			1			B


			Crew			male			43			1			S


			Crew			male			43			1			S


			Crew			male			44			0			B


			Crew			male			44			0			B


			Crew			male			44			0			B


			Crew			male			44			0			B


			Crew			male			44			0			B


			Crew			male			44			0			S


			Crew			male			44			0			S


			Crew			male			44			0			S


			Crew			male			44			0			S


			Crew			male			44			0			S


			Crew			male			44			0			S


			Crew			male			44			0			S


			Crew			male			44			1			S


			Crew			male			45			0			B


			Crew			male			45			0			B


			Crew			male			45			0			B


			Crew			male			45			0			B


			Crew			male			45			0			B


			Crew			male			45			0			S


			Crew			male			45			0			S


			Crew			male			45			0			S


			Crew			male			45			0			S


			Crew			male			45			0			S


			Crew			male			45			0			S


			Crew			male			45			1			S


			Crew			male			46			0			B


			Crew			male			46			0			B


			Crew			male			46			0			B


			Crew			male			46			0			S


			Crew			male			46			0			S


			Crew			male			46			0			S


			Crew			male			46			0			S


			Crew			male			46			0			S


			Crew			male			46			1			B


			Crew			male			46			1			S


			Crew			male			46			1			S


			Crew			male			47			0			S


			Crew			male			47			0			S


			Crew			male			47			0			S


			Crew			male			47			0			S


			Crew			male			47			1			S


			Crew			male			48			0			B


			Crew			male			48			0			B


			Crew			male			48			0			B


			Crew			male			48			0			S


			Crew			male			48			0			S


			Crew			male			48			0			S


			Crew			male			48			0			S


			Crew			male			48			0			S


			Crew			male			49			0			B


			Crew			male			49			0			S


			Crew			male			49			0			S


			Crew			male			49			0			S


			Crew			male			49			0			S


			Crew			male			49			0			S


			Crew			male			49			1			B


			Crew			male			49			1			S


			Crew			male			50			0			B


			Crew			male			50			0			B


			Crew			male			50			0			S


			Crew			male			50			0			S


			Crew			male			51			0			B


			Crew			male			51			1			S


			Crew			male			52			0			B


			Crew			male			52			0			S


			Crew			male			52			1			S


			Crew			male			52			1			S


			Crew			male			53			0			B


			Crew			male			53			0			B


			Crew			male			53			0			S


			Crew			male			53			0			S


			Crew			male			53			1			S


			Crew			male			54			0			S


			Crew			male			54			0			S


			Crew			male			55			0			B


			Crew			male			55			0			B


			Crew			male			55			0			S


			Crew			male			55			0			S


			Crew			male			55			0			S


			Crew			male			58			0			B


			Crew			male			58			1			B


			Crew			male			59			0			S


			Crew			male			59			0			S


			Crew			male			59			0			S


			Crew			male			59			0			S


			Crew			male			61			1			S


			Crew			male			62			0			S


			Crew			male			63			0			B









data/source/titanic_by_age.csv

			Age			People			Survived %


			0-2			34			61.8


			3-5			28			67.9


			6-8			22			45.5


			9-11			22			27.3


			12-14			18			50.0


			15-17			76			28.9


			18-20			199			26.1


			21-23			262			31.3


			24-26			234			32.5


			27-29			236			32.6


			30-32			234			33.8


			33-35			156			30.8


			36-38			161			24.8


			39-41			148			31.8


			42-44			87			24.1


			45-47			89			36.0


			48-50			67			40.3


			51-53			29			48.3


			54-56			31			32.3


			57-59			26			30.8


			60-62			21			38.1


			63-65			16			18.8


			66-68			3			0.0


			69-71			4			0.0


			72-74			2			0.0









data/source/titanic_by_age_and_class.csv

			age_midpoint			class_code			survival_pct			n			survivors


			1			1			50.000000			2			1


			1			2			100.000000			10			10


			1			3			45.454545			22			10


			1			4			NA			0			0


			4			1			100.000000			1			1


			4			2			100.000000			6			6


			4			3			57.142857			21			12


			4			4			NA			0			0


			7			1			100.000000			1			1


			7			2			100.000000			6			6


			7			3			20.000000			15			3


			7			4			NA			0			0


			10			1			100.000000			1			1


			10			2			NA			0			0


			10			3			23.809524			21			5


			10			4			NA			0			0


			13			1			100.000000			2			2


			13			2			80.000000			5			4


			13			3			27.272727			11			3


			13			4			NA			0			0


			16			1			83.333333			6			5


			16			2			57.142857			7			4


			16			3			26.666667			45			12


			16			4			5.555556			18			1


			19			1			83.333333			12			10


			19			2			33.333333			24			8


			19			3			21.649485			97			21


			19			4			19.696970			66			13


			22			1			80.952381			21			17


			22			2			31.034483			29			9


			22			3			23.893805			113			27


			22			4			29.292929			99			29


			25			1			70.588235			17			12


			25			2			35.294118			34			12


			25			3			39.240506			79			31


			25			4			20.192308			104			21


			28			1			66.666667			21			14


			28			2			46.428571			28			13


			28			3			21.794872			78			17


			28			4			30.275229			109			33


			31			1			65.217391			23			15


			31			2			36.363636			33			12


			31			3			29.629630			54			16


			31			4			29.032258			124			36


			34			1			88.888889			18			16


			34			2			41.176471			17			7


			34			3			24.324324			37			9


			34			4			19.047619			84			16


			37			1			51.851852			27			14


			37			2			31.578947			19			6


			37			3			23.076923			26			6


			37			4			15.730337			89			14


			40			1			57.142857			28			16


			40			2			46.153846			13			6


			40			3			10.000000			30			3


			40			4			28.571429			77			22


			43			1			57.894737			19			11


			43			2			20.000000			10			2


			43			3			5.263158			19			1


			43			4			17.948718			39			7


			46			1			51.515152			33			17


			46			2			10.000000			10			1


			46			3			30.769231			13			4


			46			4			30.303030			33			10


			49			1			66.666667			27			18


			49			2			60.000000			10			6


			49			3			0.000000			9			0


			49			4			14.285714			21			3


			52			1			75.000000			12			9


			52			2			20.000000			5			1


			52			3			0.000000			1			0


			52			4			36.363636			11			4


			55			1			53.333333			15			8


			55			2			40.000000			5			2


			55			3			0.000000			4			0


			55			4			0.000000			7			0


			58			1			38.461538			13			5


			58			2			40.000000			5			2


			58			3			0.000000			2			0


			58			4			16.666667			6			1


			61			1			46.153846			13			6


			61			2			25.000000			4			1


			61			3			0.000000			2			0


			61			4			50.000000			2			1


			64			1			25.000000			8			2


			64			2			0.000000			3			0


			64			3			25.000000			4			1


			64			4			0.000000			1			0


			67			1			0.000000			1			0


			67			2			NA			0			0


			67			3			0.000000			2			0


			67			4			NA			0			0


			70			1			0.000000			3			0


			70			2			NA			0			0


			70			3			0.000000			1			0


			70			4			NA			0			0


			73			1			NA			0			0


			73			2			0.000000			1			0


			73			3			0.000000			1			0


			73			4			NA			0			0









data/source/titanic_by_class.csv

Class,Aboard,Survived,Died
1st,324,201,123
2nd,284,118,166
3rd,709,181,528
Crew,890,211,679







data/source/titanic_by_sex.csv

Class,Women aboard,Women survived,Women died,Men aboard,Men survived,Men died
1st,144,139,5,180,62,118
2nd,106,94,12,178,24,154
3rd,216,106,110,493,75,418
Crew,23,20,3,867,191,676







data/source/zenodo-record.json

{"created": "2026-09-26T21:40:27.843415+00:00", "modified": "2026-09-27T13:37:19.077575+00:00", "id": 22983324, "conceptrecid": "22967792", "doi": "10.5281/zenodo.22983324", "conceptdoi": "10.5281/zenodo.22967792", "doi_url": "https://doi.org/10.5281/zenodo.22983324", "metadata": {"title": "Titanic Passengers and Crew: Demographics and Survival Data", "doi": "10.5281/zenodo.22983324", "publication_date": "2026-09-26", "description": "<p>This dataset provides five comma-separated files for exploring Titanic survival: individual records for <strong>2,207 people</strong>, outcome counts by passenger class or crew membership and sex, and survival summaries using <strong>three-year age bands</strong>. It is intended for teaching, descriptive analysis, and data visualisation.</p>\n<p><strong>Files and format</strong></p>\n<ul>\n<li><strong>titanic.csv</strong>: 2,207 person-level records, with five columns.</li>\n<li><strong>titanic_by_class.csv</strong>: four passenger-class/crew groups, with four columns.</li>\n<li><strong>titanic_by_sex.csv</strong>: four passenger-class/crew groups with separate counts by sex, with seven columns.</li>\n<li><strong>titanic_by_age_and_class.csv</strong>: 100 three-year age-band/class combinations, with five columns.</li>\n<li><strong>titanic_by_age.csv</strong>: 25 three-year age groups, with three columns.</li>\n</ul>\n<p>All five files use UTF-8 encoding, comma separators, one header row, and LF line endings. Decimal values use a full stop. Row counts exclude the header. <code>NA</code> marks unknown ages and undefined percentages in empty age/class cells; <code>NaN</code> is used for an empty age-only group's percentage. Neither marker means zero. The accompanying <strong>SHA256SUMS</strong> file contains a SHA-256 checksum for each of the five CSV files.</p>\n<p><strong>Person-level data: titanic.csv</strong></p>\n<ul>\n<li><code>class</code>: passenger class or crew membership; values are <code>1st</code>, <code>2nd</code>, <code>3rd</code>, and <code>Crew</code>.</li>\n<li><code>sex</code>: sex as recorded in the source; <code>female</code> or <code>male</code>.</li>\n<li><code>age</code>: reported age in years at the sinking, including fractional infant ages. Two records have an unknown age, represented by <code>NA</code>.</li>\n<li><code>survived</code>: survival outcome; <code>1</code> means survived and <code>0</code> means did not survive.</li>\n<li><code>embarked</code>: embarkation location; <code>B</code> = Belfast, <code>C</code> = Cherbourg, <code>Q</code> = Queenstown, and <code>S</code> = Southampton.</li>\n</ul>\n<p>The file contains 1,317 passengers and 890 crew members: 324 first-class, 284 second-class, and 709 third-class passengers. There are 711 survivors and 1,496 people who did not survive. Recorded sex counts are 489 female and 1,718 male.</p>\n<p>The four source crew categories are combined into <code>Crew</code>, and the source field <code>gender</code> is named <code>sex</code> in this export. Names and identifiers are omitted. Identical rows are retained because different people can share the same five attributes. Ages have not been imputed or grouped in this file; the other columns contain no missing values.</p>\n<p>Rows are sorted by class (<code>1st</code>, <code>2nd</code>, <code>3rd</code>, <code>Crew</code>), sex (<code>female</code>, <code>male</code>), numeric age ascending, survival outcome (<code>0</code>, <code>1</code>), and embarkation code alphabetically. Missing ages follow known ages within each class/sex group.</p>\n<p><strong>Outcomes by class and crew: titanic_by_class.csv</strong></p>\n<ul>\n<li><code>Class</code>: passenger class or crew membership; rows are ordered <code>1st</code>, <code>2nd</code>, <code>3rd</code>, <code>Crew</code>.</li>\n<li><code>Aboard</code>: number of people in the group.</li>\n<li><code>Survived</code>: number of survivors in the group.</li>\n<li><code>Died</code>: number who did not survive, calculated as <code>Aboard - Survived</code>.</li>\n</ul>\n<p>Both sexes and all ages are included, including the two people with unknown ages. Counts sum to 2,207 aboard, 711 survived, and 1,496 died. Each row satisfies <code>Aboard = Survived + Died</code>. Crew is a separate group, not a fourth passenger class.</p>\n<p><strong>Outcomes by class and sex: titanic_by_sex.csv</strong></p>\n<ul>\n<li><code>Class</code>: the same four ordered class/crew groups.</li>\n<li><code>Women aboard</code>, <code>Women survived</code>, <code>Women died</code>: counts for records with <code>sex = female</code>.</li>\n<li><code>Men aboard</code>, <code>Men survived</code>, <code>Men died</code>: counts for records with <code>sex = male</code>.</li>\n</ul>\n<p>The column labels &ldquo;Women&rdquo; and &ldquo;Men&rdquo; refer to the recorded sex categories and include children. Unknown ages are retained. For each class/crew group, adding the corresponding female and male counts reproduces <code>titanic_by_class.csv</code>. Counts cover all 2,207 people; a missing class/sex combination would be represented by zero counts.</p>\n<p><strong>Age and class summary: titanic_by_age_and_class.csv</strong></p>\n<ul>\n<li><code>age_midpoint</code>: integer age-band label, taking the values <code>1, 4, 7, &hellip;, 73</code>.</li>\n<li><code>class_code</code>: <code>1</code> = first class, <code>2</code> = second class, <code>3</code> = third class, and <code>4</code> = crew.</li>\n<li><code>survival_pct</code>: <code>100 &times; survivors / n</code>, rounded to six decimal places; <code>NA</code> when the group is empty.</li>\n<li><code>n</code>: number of people with known age in the group.</li>\n<li><code>survivors</code>: number of survivors in the group.</li>\n</ul>\n<p>The summary crosses 25 age bands with four class/crew categories. Bands are <code>[0,3)</code>, <code>[3,6)</code>, &hellip;, <code>[72,75)</code>: each includes its lower bound and excludes its upper bound. Both sexes are pooled. The two people with unknown ages are excluded, leaving <strong>2,205 people and 711 survivors</strong>.</p>\n<p>Despite its name, <code>age_midpoint</code> contains the middle completed-year age, rather than the exact midpoint of the continuous interval. For example, label <code>1</code> represents ages 0&ndash;2, including fractional ages below three; label <code>4</code> represents ages 3&ndash;5. No individual ages are rounded before grouping.</p>\n<p>All 100 combinations are retained, including 12 empty cells with <code>n = 0</code>, <code>survivors = 0</code>, and <code>survival_pct = NA</code>. These cells must not be interpreted as zero-percent survival. Rows are ordered by increasing age-band label and then class code. Group counts, survivor counts, and percentages have been checked against the person-level file.</p>\n<p><strong>Age-only summary: titanic_by_age.csv</strong></p>\n<ul>\n<li><code>Age</code>: a completed-year age-band label: <code>0-2</code>, <code>3-5</code>, &hellip;, <code>72-74</code>.</li>\n<li><code>People</code>: number of people with known age in the band.</li>\n<li><code>Survived %</code>: percentage who survived, rounded to one decimal place; <code>NaN</code> for an empty band.</li>\n</ul>\n<p>This summary pools passengers and crew, all classes, and both sexes. Its 25 ordered groups use the same three-year intervals as <code>titanic_by_age_and_class.csv</code>, including fractional ages without rounding them first. There is no combined 60+ group. Unknown ages are excluded, and counts sum to 2,205. Within each age band, summing the four class/crew counts in the age/class summary gives <code>People</code>; the survival percentage is calculated from pooled survivor and person counts, not by averaging the four class percentages.</p>\n<p><strong>Source and preparation</strong></p>\n<p>The preparation notes identify the direct source as the <a href=\"https://raw.githubusercontent.com/dlsun/pods/master/data/titanic.csv\">Titanic CSV in Dennis Sun&rsquo;s <em>Principles of Data Science</em> repository</a>, accessed on 25 September 2026. Selected fields were manually transcribed from the browser-readable CSV and exported programmatically; the person-level export was subsequently sorted as described above. The source URL refers to a mutable branch rather than a pinned revision.</p>\n<p>A related 2,207-person dataset is documented in the <a href=\"https://cran.r-project.org/web/packages/stablelearner/refman/stablelearner.html\">stablelearner reference manual</a>. The exact transformation history linking that dataset to the educational CSV has not been independently established. This collection contains individual records and is distinct from the familiar 2,201-person Titanic contingency table.</p>\n<p><strong>Interpretation and limitations</strong></p>\n<p>These are descriptive data for the supplied cohort, not a definitive historical reconstruction. Reported ages may be uncertain. A complete record-by-record comparison with the upstream CSV has not been performed, so transcription errors remain possible despite internal consistency checks. The exact upstream revision, upstream licensing requirements, and any transcription correction log remain to be established.</p>\n<p>Some age/class groups contain very few people; percentages should therefore be interpreted alongside <code>n</code>. The summaries contain no uncertainty estimates. Class codes identify categories, and crew is not a fourth passenger class. Pooling sexes and crew roles can conceal differences within groups. The data alone do not establish causal effects of age or class on survival.</p>", "access_right": "open", "creators": [{"name": "Bossert, Lukas C.", "affiliation": "RWTH Aachen University", "orcid": "0000-0003-3076-3968"}], "keywords": ["titanic", "training data set"], "version": "1.0.1", "references": ["http://gnuplot.emaix.org"], "language": "eng", "custom": {"code:codeRepository": "https://codeberg.org/lukascbossert/gnuplot"}, "resource_type": {"title": "Dataset", "type": "dataset"}, "license": {"id": "nlpl"}, "communities": [{"id": "rpdm"}, {"id": "dkz-2r"}], "relations": {"version": [{"index": 1, "is_last": true, "parent": {"pid_type": "recid", "pid_value": "22967792"}}]}}, "title": "Titanic Passengers and Crew: Demographics and Survival Data", "links": {"self": "https://zenodo.org/api/records/22983324", "self_html": "https://zenodo.org/records/22983324", "preview_html": "https://zenodo.org/records/22983324?preview=1", "doi": "https://doi.org/10.5281/zenodo.22983324", "self_doi": "https://doi.org/10.5281/zenodo.22983324", "self_doi_html": "https://zenodo.org/doi/10.5281/zenodo.22983324", "reserve_doi": "https://zenodo.org/api/records/22983324/draft/pids/doi", "parent": "https://zenodo.org/api/records/22967792", "parent_html": "https://zenodo.org/records/22967792", "parent_doi": "https://doi.org/10.5281/zenodo.22967792", "parent_doi_html": "https://zenodo.org/doi/10.5281/zenodo.22967792", "self_iiif_manifest": "https://zenodo.org/api/iiif/record:22983324/manifest", "self_iiif_sequence": "https://zenodo.org/api/iiif/record:22983324/sequence/default", "files": "https://zenodo.org/api/records/22983324/files", "media_files": "https://zenodo.org/api/records/22983324/media-files", "latest": "https://zenodo.org/api/records/22983324/versions/latest", "latest_html": "https://zenodo.org/records/22983324/latest", "versions": "https://zenodo.org/api/records/22983324/versions", "draft": "https://zenodo.org/api/records/22983324/draft", "access_links": "https://zenodo.org/api/records/22983324/access/links", "access_grants": "https://zenodo.org/api/records/22983324/access/grants", "access_users": "https://zenodo.org/api/records/22983324/access/users", "access_request": "https://zenodo.org/api/records/22983324/access/request", "access": "https://zenodo.org/api/records/22983324/access", "communities": "https://zenodo.org/api/records/22983324/communities", "communities-suggestions": "https://zenodo.org/api/records/22983324/communities-suggestions", "request_deletion": "https://zenodo.org/api/records/22983324/request-deletion", "file_modification": "https://zenodo.org/api/records/22983324/file-modification", "quota_increase": "https://zenodo.org/api/records/22983324/quota-increase", "requests": "https://zenodo.org/api/records/22983324/requests"}, "updated": "2026-09-27T13:37:19.077575+00:00", "recid": "22983324", "revision": 8, "files": [{"id": "844d9b02-8b4d-45dc-8bd6-95d037d1feae", "key": "titanic.csv", "size": 37141, "checksum": "md5:d61754d86ae05be5e16ab7614c651a9c", "links": {"self": "https://zenodo.org/api/records/22983324/files/titanic.csv/content"}}, {"id": "52bd841e-a6c5-4a76-86e2-a7c82009def1", "key": "SHA256SUMS", "size": 430, "checksum": "md5:1e3aa8f8f6e2d1e99416eb0e6505323b", "links": {"self": "https://zenodo.org/api/records/22983324/files/SHA256SUMS/content"}}, {"id": "481185b2-4229-40c2-80bd-af3db1f7bd01", "key": "titanic_by_age.csv", "size": 367, "checksum": "md5:9371fcafe9076182229898b5ede80ebe", "links": {"self": "https://zenodo.org/api/records/22983324/files/titanic_by_age.csv/content"}}, {"id": "6d8cc503-27fd-4e76-a177-8bf6c88ccbb4", "key": "titanic_by_class.csv", "size": 92, "checksum": "md5:43b9458143cdac95008c2d289ca0798b", "links": {"self": "https://zenodo.org/api/records/22983324/files/titanic_by_class.csv/content"}}, {"id": "2e5f8e55-a284-499a-a483-89dc1ca0f76d", "key": "titanic_by_age_and_class.csv", "size": 1936, "checksum": "md5:38e599af137d6b5df80bf4794fcb7ad8", "links": {"self": "https://zenodo.org/api/records/22983324/files/titanic_by_age_and_class.csv/content"}}, {"id": "19095763-db3c-4664-ba2b-cfb61039f7ec", "key": "titanic_by_sex.csv", "size": 180, "checksum": "md5:bcbbbfe169443cd1107f080c3716aeba", "links": {"self": "https://zenodo.org/api/records/22983324/files/titanic_by_sex.csv/content"}}], "swh": {}, "owners": [{"id": "34415"}], "status": "published", "stats": {"downloads": 41, "unique_downloads": 36, "views": 102, "unique_views": 89, "version_downloads": 35, "version_unique_downloads": 31, "version_unique_views": 58, "version_views": 69}, "state": "done", "submitted": true}






data/survival.cpt

# COLOR_MODEL = RGB
0 232/241/250 100 0/84/159
B 232/241/250
F 0/84/159
N 236/236/237







data/violin-1.tsv

0.991966462109	0.000000000000
0.991045373507	0.500000000000
0.990219034052	1.000000000000
0.989522436225	1.500000000000
0.988983004351	2.000000000000
0.988618304341	2.500000000000
0.988434637474	3.000000000000
0.988426529277	3.500000000000
0.988577012019	4.000000000000
0.988858549029	4.500000000000
0.989234458218	5.000000000000
0.989660734112	5.500000000000
0.990088203287	6.000000000000
0.990464942334	6.500000000000
0.990738825902	7.000000000000
0.990859969311	7.500000000000
0.990782727171	8.000000000000
0.990466862249	8.500000000000
0.989877557776	9.000000000000
0.988984135515	9.500000000000
0.987757643826	10.000000000000
0.986167831975	10.500000000000
0.984180331809	11.000000000000
0.981755017333	11.500000000000
0.978846420581	12.000000000000
0.975406717204	12.500000000000
0.971391204346	13.000000000000
0.966765504415	13.500000000000
0.961513127085	14.000000000000
0.955641703572	14.500000000000
0.949186315797	15.000000000000
0.942208912824	15.500000000000
0.934793732148	16.000000000000
0.927039688825	16.500000000000
0.919051554442	17.000000000000
0.910932133716	17.500000000000
0.902777390522	18.000000000000
0.894675597141	18.500000000000
0.886710303098	19.000000000000
0.878965615365	19.500000000000
0.871531362712	20.000000000000
0.864505506373	20.500000000000
0.857991778519	21.000000000000
0.852091849564	21.500000000000
0.846892991540	22.000000000000
0.842453741468	22.500000000000
0.838791017580	23.000000000000
0.835872200312	23.500000000000
0.833614802348	24.000000000000
0.831894722303	24.500000000000
0.830562109805	25.000000000000
0.829462056003	25.500000000000
0.828456106293	26.000000000000
0.827440258872	26.500000000000
0.826355735617	27.000000000000
0.825190247965	27.500000000000
0.823969420703	28.000000000000
0.822740081975	28.500000000000
0.821548870900	29.000000000000
0.820420709229	29.500000000000
0.819341900397	30.000000000000
0.818251881073	30.500000000000
0.817046054239	31.000000000000
0.815589949753	31.500000000000
0.813742601771	32.000000000000
0.811384989269	32.500000000000
0.808448114523	33.000000000000
0.804935109718	33.500000000000
0.800932741107	34.000000000000
0.796609625379	34.500000000000
0.792200950484	35.000000000000
0.787981946733	35.500000000000
0.784234257369	36.000000000000
0.781210357260	36.500000000000
0.779101165578	37.000000000000
0.778011146546	37.500000000000
0.777943813175	38.000000000000
0.778799005467	38.500000000000
0.780381894563	39.000000000000
0.782422513790	39.500000000000
0.784603745878	40.000000000000
0.786595034977	40.500000000000
0.788088578903	41.000000000000
0.788834392070	41.500000000000
0.788670493192	42.000000000000
0.787544689092	42.500000000000
0.785525101721	43.000000000000
0.782797739399	43.500000000000
0.779650942737	44.000000000000
0.776448221282	44.500000000000
0.773592550462	45.000000000000
0.771486334750	45.500000000000
0.770491754528	46.000000000000
0.770896022585	46.500000000000
0.772885247706	47.000000000000
0.776529322965	47.500000000000
0.781778775130	48.000000000000
0.788473077660	48.500000000000
0.796358735071	49.000000000000
0.805114598206	49.500000000000
0.814381393126	50.000000000000
0.823792311582	50.500000000000
0.833001669452	51.000000000000
0.841709048795	51.500000000000
0.849676969491	52.000000000000
0.856740955575	52.500000000000
0.862811810198	53.000000000000
0.867870887265	53.500000000000
0.871959999702	54.000000000000
0.875168172002	54.500000000000
0.877617599149	55.000000000000
0.879450869841	55.500000000000
0.880820817281	56.000000000000
0.881883452840	56.500000000000
0.882793557688	57.000000000000
0.883701888246	57.500000000000
0.884752743818	58.000000000000
0.886080868646	58.500000000000
0.887807200083	59.000000000000
0.890033622456	59.500000000000
0.892837419129	60.000000000000
0.896266371724	60.500000000000
0.900335387288	61.000000000000
0.905025212317	61.500000000000
0.910283367935	62.000000000000
0.916027077921	62.500000000000
0.922147773528	63.000000000000
0.928516768592	63.500000000000
0.934991838184	64.000000000000
0.941424585346	64.500000000000
0.947668528435	65.000000000000
0.953587725990	65.500000000000
0.959065495968	66.000000000000
0.964012472961	66.500000000000
0.968373008518	67.000000000000
0.972128873293	67.500000000000
0.975299429917	68.000000000000
0.977937900924	68.500000000000
0.980123971161	69.000000000000
0.981953603121	69.500000000000
0.983527456979	70.000000000000
0.984939571705	70.500000000000
0.986267913560	71.000000000000
0.987568041666	71.500000000000
0.988870556221	72.000000000000
0.990182313102	72.500000000000
0.991490756462	73.000000000000
0.992770266849	73.500000000000
0.993989225305	74.000000000000
0.995116567155	74.500000000000
0.996126893272	75.000000000000
1.003873106728	75.000000000000
1.004883432845	74.500000000000
1.006010774695	74.000000000000
1.007229733151	73.500000000000
1.008509243538	73.000000000000
1.009817686898	72.500000000000
1.011129443779	72.000000000000
1.012431958334	71.500000000000
1.013732086440	71.000000000000
1.015060428295	70.500000000000
1.016472543021	70.000000000000
1.018046396879	69.500000000000
1.019876028839	69.000000000000
1.022062099076	68.500000000000
1.024700570083	68.000000000000
1.027871126707	67.500000000000
1.031626991482	67.000000000000
1.035987527039	66.500000000000
1.040934504032	66.000000000000
1.046412274010	65.500000000000
1.052331471565	65.000000000000
1.058575414654	64.500000000000
1.065008161816	64.000000000000
1.071483231408	63.500000000000
1.077852226472	63.000000000000
1.083972922079	62.500000000000
1.089716632065	62.000000000000
1.094974787683	61.500000000000
1.099664612712	61.000000000000
1.103733628276	60.500000000000
1.107162580871	60.000000000000
1.109966377544	59.500000000000
1.112192799917	59.000000000000
1.113919131354	58.500000000000
1.115247256182	58.000000000000
1.116298111754	57.500000000000
1.117206442312	57.000000000000
1.118116547160	56.500000000000
1.119179182719	56.000000000000
1.120549130159	55.500000000000
1.122382400851	55.000000000000
1.124831827998	54.500000000000
1.128040000298	54.000000000000
1.132129112735	53.500000000000
1.137188189802	53.000000000000
1.143259044425	52.500000000000
1.150323030509	52.000000000000
1.158290951205	51.500000000000
1.166998330548	51.000000000000
1.176207688418	50.500000000000
1.185618606874	50.000000000000
1.194885401794	49.500000000000
1.203641264929	49.000000000000
1.211526922340	48.500000000000
1.218221224870	48.000000000000
1.223470677035	47.500000000000
1.227114752294	47.000000000000
1.229103977415	46.500000000000
1.229508245472	46.000000000000
1.228513665250	45.500000000000
1.226407449538	45.000000000000
1.223551778718	44.500000000000
1.220349057263	44.000000000000
1.217202260601	43.500000000000
1.214474898279	43.000000000000
1.212455310908	42.500000000000
1.211329506808	42.000000000000
1.211165607930	41.500000000000
1.211911421097	41.000000000000
1.213404965023	40.500000000000
1.215396254122	40.000000000000
1.217577486210	39.500000000000
1.219618105437	39.000000000000
1.221200994533	38.500000000000
1.222056186825	38.000000000000
1.221988853454	37.500000000000
1.220898834422	37.000000000000
1.218789642740	36.500000000000
1.215765742631	36.000000000000
1.212018053267	35.500000000000
1.207799049516	35.000000000000
1.203390374621	34.500000000000
1.199067258893	34.000000000000
1.195064890282	33.500000000000
1.191551885477	33.000000000000
1.188615010731	32.500000000000
1.186257398229	32.000000000000
1.184410050247	31.500000000000
1.182953945761	31.000000000000
1.181748118927	30.500000000000
1.180658099603	30.000000000000
1.179579290771	29.500000000000
1.178451129100	29.000000000000
1.177259918025	28.500000000000
1.176030579297	28.000000000000
1.174809752035	27.500000000000
1.173644264383	27.000000000000
1.172559741128	26.500000000000
1.171543893707	26.000000000000
1.170537943997	25.500000000000
1.169437890195	25.000000000000
1.168105277697	24.500000000000
1.166385197652	24.000000000000
1.164127799688	23.500000000000
1.161208982420	23.000000000000
1.157546258532	22.500000000000
1.153107008460	22.000000000000
1.147908150436	21.500000000000
1.142008221481	21.000000000000
1.135494493627	20.500000000000
1.128468637288	20.000000000000
1.121034384635	19.500000000000
1.113289696902	19.000000000000
1.105324402859	18.500000000000
1.097222609478	18.000000000000
1.089067866284	17.500000000000
1.080948445558	17.000000000000
1.072960311175	16.500000000000
1.065206267852	16.000000000000
1.057791087176	15.500000000000
1.050813684203	15.000000000000
1.044358296428	14.500000000000
1.038486872915	14.000000000000
1.033234495585	13.500000000000
1.028608795654	13.000000000000
1.024593282796	12.500000000000
1.021153579419	12.000000000000
1.018244982667	11.500000000000
1.015819668191	11.000000000000
1.013832168025	10.500000000000
1.012242356174	10.000000000000
1.011015864485	9.500000000000
1.010122442224	9.000000000000
1.009533137751	8.500000000000
1.009217272829	8.000000000000
1.009140030689	7.500000000000
1.009261174098	7.000000000000
1.009535057666	6.500000000000
1.009911796713	6.000000000000
1.010339265888	5.500000000000
1.010765541782	5.000000000000
1.011141450971	4.500000000000
1.011422987981	4.000000000000
1.011573470723	3.500000000000
1.011565362526	3.000000000000
1.011381695659	2.500000000000
1.011016995649	2.000000000000
1.010477563775	1.500000000000
1.009780965948	1.000000000000
1.008954626493	0.500000000000
1.008033537891	0.000000000000







data/violin-2.tsv

1.950293998085	0.000000000000
1.945547792891	0.500000000000
1.941591049545	1.000000000000
1.938592970218	1.500000000000
1.936653273716	2.000000000000
1.935794104562	2.500000000000
1.935961858244	3.000000000000
1.937038320890	3.500000000000
1.938858868712	4.000000000000
1.941234293517	4.500000000000
1.943972366003	5.000000000000
1.946895600720	5.500000000000
1.949852739057	6.000000000000
1.952722950208	6.500000000000
1.955413300767	7.000000000000
1.957851295405	7.500000000000
1.959974973310	8.000000000000
1.961723053238	8.500000000000
1.963027042666	9.000000000000
1.963806312621	9.500000000000
1.963966217303	10.000000000000
1.963398704237	10.500000000000
1.961984684121	11.000000000000
1.959597690788	11.500000000000
1.956108863778	12.000000000000
1.951393728736	12.500000000000
1.945341345993	13.000000000000
1.937865987714	13.500000000000
1.928920637847	14.000000000000
1.918510546442	14.500000000000
1.906704205646	15.000000000000
1.893638844564	15.500000000000
1.879518111910	16.000000000000
1.864601017047	16.500000000000
1.849183129999	17.000000000000
1.833572977178	17.500000000000
1.818067922229	18.000000000000
1.802934123812	18.500000000000
1.788394234759	19.000000000000
1.774624538289	19.500000000000
1.761760727924	20.000000000000
1.749909236963	20.500000000000
1.739159594987	21.000000000000
1.729593180779	21.500000000000
1.721285020596	22.000000000000
1.714297603674	22.500000000000
1.708668391211	23.000000000000
1.704394990714	23.500000000000
1.701423165414	24.000000000000
1.699642562059	24.500000000000
1.698893299480	25.000000000000
1.698983807102	25.500000000000
1.699717268670	26.000000000000
1.700921531634	26.500000000000
1.702476068083	27.000000000000
1.704329878015	27.500000000000
1.706506053447	28.000000000000
1.709091622225	28.500000000000
1.712214545448	29.000000000000
1.716012559544	29.500000000000
1.720600269551	30.000000000000
1.726041140699	30.500000000000
1.732329796755	31.000000000000
1.739387663332	31.500000000000
1.747072088117	32.000000000000
1.755196314429	32.500000000000
1.763555687847	33.000000000000
1.771954628063	33.500000000000
1.780229293630	34.000000000000
1.788262302244	34.500000000000
1.795987913773	35.000000000000
1.803388204488	35.500000000000
1.810482463192	36.000000000000
1.817312986664	36.500000000000
1.823930535262	37.000000000000
1.830382054196	37.500000000000
1.836702167888	38.000000000000
1.842908778691	38.500000000000
1.849002169779	39.000000000000
1.854966519438	39.500000000000
1.860772708959	40.000000000000
1.866381629010	40.500000000000
1.871747652379	41.000000000000
1.876822329462	41.500000000000
1.881558527005	42.000000000000
1.885915127315	42.500000000000
1.889862100519	43.000000000000
1.893385396935	43.500000000000
1.896490839499	44.000000000000
1.899206148155	44.500000000000
1.901580442455	45.000000000000
1.903680999774	45.500000000000
1.905587579729	46.000000000000
1.907385115310	46.500000000000
1.909155888310	47.000000000000
1.910972373606	47.500000000000
1.912891747296	48.000000000000
1.914952668186	48.500000000000
1.917174466456	49.000000000000
1.919558426681	49.500000000000
1.922090535870	50.000000000000
1.924744939254	50.500000000000
1.927487412909	51.000000000000
1.930278378736	51.500000000000
1.933075276021	52.000000000000
1.935834376545	52.500000000000
1.938512312933	53.000000000000
1.941067641774	53.500000000000
1.943462684960	54.000000000000
1.945665723200	54.500000000000
1.947653416406	55.000000000000
1.949413160517	55.500000000000
1.950945006411	56.000000000000
1.952262781732	56.500000000000
1.953394157591	57.000000000000
1.954379553664	57.500000000000
1.955269933509	58.000000000000
1.956123670589	58.500000000000
1.957002745502	59.000000000000
1.957968567048	59.500000000000
1.959077709434	60.000000000000
1.960377844663	60.500000000000
1.961904137122	61.000000000000
1.963676358713	61.500000000000
1.965696968277	62.000000000000
1.967950363529	62.500000000000
1.970403444903	63.000000000000
1.973007526343	63.500000000000
1.975701498822	64.000000000000
1.978416019166	64.500000000000
1.981078384105	65.000000000000
1.983617677479	65.500000000000
1.985969756527	66.000000000000
1.988081668788	66.500000000000
1.989915152257	67.000000000000
1.991448953540	67.500000000000
1.992679789926	68.000000000000
1.993621877101	68.500000000000
1.994305046430	69.000000000000
1.994771588314	69.500000000000
1.995072080758	70.000000000000
1.995260585070	70.500000000000
1.995389692942	71.000000000000
1.995505963742	71.500000000000
1.995646272453	72.000000000000
1.995835484416	72.500000000000
1.996085690183	73.000000000000
1.996397001540	73.500000000000
1.996759673405	74.000000000000
1.997157125723	74.500000000000
1.997569334455	75.000000000000
2.002430665545	75.000000000000
2.002842874277	74.500000000000
2.003240326595	74.000000000000
2.003602998460	73.500000000000
2.003914309817	73.000000000000
2.004164515584	72.500000000000
2.004353727547	72.000000000000
2.004494036258	71.500000000000
2.004610307058	71.000000000000
2.004739414930	70.500000000000
2.004927919242	70.000000000000
2.005228411686	69.500000000000
2.005694953570	69.000000000000
2.006378122899	68.500000000000
2.007320210074	68.000000000000
2.008551046460	67.500000000000
2.010084847743	67.000000000000
2.011918331212	66.500000000000
2.014030243473	66.000000000000
2.016382322521	65.500000000000
2.018921615895	65.000000000000
2.021583980834	64.500000000000
2.024298501178	64.000000000000
2.026992473657	63.500000000000
2.029596555097	63.000000000000
2.032049636471	62.500000000000
2.034303031723	62.000000000000
2.036323641287	61.500000000000
2.038095862878	61.000000000000
2.039622155337	60.500000000000
2.040922290566	60.000000000000
2.042031432952	59.500000000000
2.042997254498	59.000000000000
2.043876329411	58.500000000000
2.044730066491	58.000000000000
2.045620446336	57.500000000000
2.046605842409	57.000000000000
2.047737218268	56.500000000000
2.049054993589	56.000000000000
2.050586839483	55.500000000000
2.052346583594	55.000000000000
2.054334276800	54.500000000000
2.056537315040	54.000000000000
2.058932358226	53.500000000000
2.061487687067	53.000000000000
2.064165623455	52.500000000000
2.066924723979	52.000000000000
2.069721621264	51.500000000000
2.072512587091	51.000000000000
2.075255060746	50.500000000000
2.077909464130	50.000000000000
2.080441573319	49.500000000000
2.082825533544	49.000000000000
2.085047331814	48.500000000000
2.087108252704	48.000000000000
2.089027626394	47.500000000000
2.090844111690	47.000000000000
2.092614884690	46.500000000000
2.094412420271	46.000000000000
2.096319000226	45.500000000000
2.098419557545	45.000000000000
2.100793851845	44.500000000000
2.103509160501	44.000000000000
2.106614603065	43.500000000000
2.110137899481	43.000000000000
2.114084872685	42.500000000000
2.118441472995	42.000000000000
2.123177670538	41.500000000000
2.128252347621	41.000000000000
2.133618370990	40.500000000000
2.139227291041	40.000000000000
2.145033480562	39.500000000000
2.150997830221	39.000000000000
2.157091221309	38.500000000000
2.163297832112	38.000000000000
2.169617945804	37.500000000000
2.176069464738	37.000000000000
2.182687013336	36.500000000000
2.189517536808	36.000000000000
2.196611795512	35.500000000000
2.204012086227	35.000000000000
2.211737697756	34.500000000000
2.219770706370	34.000000000000
2.228045371937	33.500000000000
2.236444312153	33.000000000000
2.244803685571	32.500000000000
2.252927911883	32.000000000000
2.260612336668	31.500000000000
2.267670203245	31.000000000000
2.273958859301	30.500000000000
2.279399730449	30.000000000000
2.283987440456	29.500000000000
2.287785454552	29.000000000000
2.290908377775	28.500000000000
2.293493946553	28.000000000000
2.295670121985	27.500000000000
2.297523931917	27.000000000000
2.299078468366	26.500000000000
2.300282731330	26.000000000000
2.301016192898	25.500000000000
2.301106700520	25.000000000000
2.300357437941	24.500000000000
2.298576834586	24.000000000000
2.295605009286	23.500000000000
2.291331608789	23.000000000000
2.285702396326	22.500000000000
2.278714979404	22.000000000000
2.270406819221	21.500000000000
2.260840405013	21.000000000000
2.250090763037	20.500000000000
2.238239272076	20.000000000000
2.225375461711	19.500000000000
2.211605765241	19.000000000000
2.197065876188	18.500000000000
2.181932077771	18.000000000000
2.166427022822	17.500000000000
2.150816870001	17.000000000000
2.135398982953	16.500000000000
2.120481888090	16.000000000000
2.106361155436	15.500000000000
2.093295794354	15.000000000000
2.081489453558	14.500000000000
2.071079362153	14.000000000000
2.062134012286	13.500000000000
2.054658654007	13.000000000000
2.048606271264	12.500000000000
2.043891136222	12.000000000000
2.040402309212	11.500000000000
2.038015315879	11.000000000000
2.036601295763	10.500000000000
2.036033782697	10.000000000000
2.036193687379	9.500000000000
2.036972957334	9.000000000000
2.038276946762	8.500000000000
2.040025026690	8.000000000000
2.042148704595	7.500000000000
2.044586699233	7.000000000000
2.047277049792	6.500000000000
2.050147260943	6.000000000000
2.053104399280	5.500000000000
2.056027633997	5.000000000000
2.058765706483	4.500000000000
2.061141131288	4.000000000000
2.062961679110	3.500000000000
2.064038141756	3.000000000000
2.064205895438	2.500000000000
2.063346726284	2.000000000000
2.061407029782	1.500000000000
2.058408950455	1.000000000000
2.054452207109	0.500000000000
2.049706001915	0.000000000000







data/violin-3.tsv

2.953526983785	0.000000000000
2.948023996753	0.500000000000
2.942897336951	1.000000000000
2.938298980821	1.500000000000
2.934339825767	2.000000000000
2.931081626719	2.500000000000
2.928535230585	3.000000000000
2.926665145209	3.500000000000
2.925399443096	4.000000000000
2.924643143830	4.500000000000
2.924292677248	5.000000000000
2.924248878106	5.500000000000
2.924426218642	6.000000000000
2.924756610132	6.500000000000
2.925187012051	7.000000000000
2.925671150843	7.500000000000
2.926156711303	8.000000000000
2.926570251018	8.500000000000
2.926802644581	9.000000000000
2.926697977106	9.500000000000
2.926048436868	10.000000000000
2.924596952892	10.500000000000
2.922048214467	11.000000000000
2.918087480312	11.500000000000
2.912405436859	12.000000000000
2.904726475999	12.500000000000
2.894837257509	13.000000000000
2.882612356259	13.500000000000
2.868034155601	14.000000000000
2.851204862099	14.500000000000
2.832349463404	15.000000000000
2.811809481356	15.500000000000
2.790028328372	16.000000000000
2.767529814538	16.500000000000
2.744891778565	17.000000000000
2.722716902952	17.500000000000
2.701602582608	18.000000000000
2.682111380912	18.500000000000
2.664743296034	19.000000000000
2.649910915702	19.500000000000
2.637918616956	20.000000000000
2.628947204889	20.500000000000
2.623045606153	21.000000000000
2.620131211057	21.500000000000
2.620000000000	22.000000000000
2.622346625819	22.500000000000
2.626793258445	23.000000000000
2.632924503199	23.500000000000
2.640324448289	24.000000000000
2.648611238147	24.500000000000
2.657464741435	25.000000000000
2.666643918503	25.500000000000
2.675992205342	26.000000000000
2.685431258172	26.500000000000
2.694945304227	27.000000000000
2.704559715423	27.500000000000
2.714317995404	28.000000000000
2.724261078990	28.500000000000
2.734411824587	29.000000000000
2.744766131820	29.500000000000
2.755290609943	30.000000000000
2.765925502824	30.500000000000
2.776590878320	31.000000000000
2.787193988360	31.500000000000
2.797636116093	32.000000000000
2.807817946379	32.500000000000
2.817643279002	33.000000000000
2.827021531042	33.500000000000
2.835869807946	34.000000000000
2.844115325551	34.500000000000
2.851698691384	35.000000000000
2.858578114421	35.500000000000
2.864734139481	36.000000000000
2.870174115813	36.500000000000
2.874935399110	37.000000000000
2.879086302565	37.500000000000
2.882724062617	38.000000000000
2.885969530750	38.500000000000
2.888958863764	39.000000000000
2.891833048574	39.500000000000
2.894726539740	40.000000000000
2.897756502489	40.500000000000
2.901014083573	41.000000000000
2.904558787802	41.500000000000
2.908416499634	42.000000000000
2.912581083888	42.500000000000
2.917018964579	43.000000000000
2.921675722461	43.500000000000
2.926483618278	44.000000000000
2.931369023048	44.500000000000
2.936258953855	45.000000000000
2.941086190848	45.500000000000
2.945792719336	46.000000000000
2.950331463883	46.500000000000
2.954666456202	47.000000000000
2.958771720637	47.500000000000
2.962629281924	48.000000000000
2.966226792904	48.500000000000
2.969555318112	49.000000000000
2.972607759529	49.500000000000
2.975378254867	50.000000000000
2.977862631085	50.500000000000
2.980059708165	51.000000000000
2.981972997834	51.500000000000
2.983612205954	52.000000000000
2.984993974402	52.500000000000
2.986141488533	53.000000000000
2.987082878110	53.500000000000
2.987848665059	54.000000000000
2.988468765219	54.500000000000
2.988969662055	55.000000000000
2.989372313337	55.500000000000
2.989691154775	56.000000000000
2.989934295320	56.500000000000
2.990104739835	57.000000000000
2.990202294850	57.500000000000
2.990225746462	58.000000000000
2.990174939248	58.500000000000
2.990052492748	59.000000000000
2.989865016226	59.500000000000
2.989623780187	60.000000000000
2.989344854679	60.500000000000
2.989048735601	61.000000000000
2.988759475050	61.500000000000
2.988503337816	62.000000000000
2.988307040861	62.500000000000
2.988195695900	63.000000000000
2.988190649599	63.500000000000
2.988307474813	64.000000000000
2.988554384867	64.500000000000
2.988931307348	65.000000000000
2.989429767076	65.500000000000
2.990033607587	66.000000000000
2.990720454113	66.500000000000
2.991463716985	67.000000000000
2.992234873649	67.500000000000
2.993005758648	68.000000000000
2.993750628044	68.500000000000
2.994447831256	69.000000000000
2.995080997437	69.500000000000
2.995639706606	70.000000000000
2.996119657533	70.500000000000
2.996522365653	71.000000000000
2.996854434932	71.500000000000
2.997126460365	72.000000000000
2.997351641858	72.500000000000
2.997544226037	73.000000000000
2.997717930555	73.500000000000
2.997884530088	74.000000000000
2.998052779410	74.500000000000
2.998227808803	75.000000000000
3.001772191197	75.000000000000
3.001947220590	74.500000000000
3.002115469912	74.000000000000
3.002282069445	73.500000000000
3.002455773963	73.000000000000
3.002648358142	72.500000000000
3.002873539635	72.000000000000
3.003145565068	71.500000000000
3.003477634347	71.000000000000
3.003880342467	70.500000000000
3.004360293394	70.000000000000
3.004919002563	69.500000000000
3.005552168744	69.000000000000
3.006249371956	68.500000000000
3.006994241352	68.000000000000
3.007765126351	67.500000000000
3.008536283015	67.000000000000
3.009279545887	66.500000000000
3.009966392413	66.000000000000
3.010570232924	65.500000000000
3.011068692652	65.000000000000
3.011445615133	64.500000000000
3.011692525187	64.000000000000
3.011809350401	63.500000000000
3.011804304100	63.000000000000
3.011692959139	62.500000000000
3.011496662184	62.000000000000
3.011240524950	61.500000000000
3.010951264399	61.000000000000
3.010655145321	60.500000000000
3.010376219813	60.000000000000
3.010134983774	59.500000000000
3.009947507252	59.000000000000
3.009825060752	58.500000000000
3.009774253538	58.000000000000
3.009797705150	57.500000000000
3.009895260165	57.000000000000
3.010065704680	56.500000000000
3.010308845225	56.000000000000
3.010627686663	55.500000000000
3.011030337945	55.000000000000
3.011531234781	54.500000000000
3.012151334941	54.000000000000
3.012917121890	53.500000000000
3.013858511467	53.000000000000
3.015006025598	52.500000000000
3.016387794046	52.000000000000
3.018027002166	51.500000000000
3.019940291835	51.000000000000
3.022137368915	50.500000000000
3.024621745133	50.000000000000
3.027392240471	49.500000000000
3.030444681888	49.000000000000
3.033773207096	48.500000000000
3.037370718076	48.000000000000
3.041228279363	47.500000000000
3.045333543798	47.000000000000
3.049668536117	46.500000000000
3.054207280664	46.000000000000
3.058913809152	45.500000000000
3.063741046145	45.000000000000
3.068630976952	44.500000000000
3.073516381722	44.000000000000
3.078324277539	43.500000000000
3.082981035421	43.000000000000
3.087418916112	42.500000000000
3.091583500366	42.000000000000
3.095441212198	41.500000000000
3.098985916427	41.000000000000
3.102243497511	40.500000000000
3.105273460260	40.000000000000
3.108166951426	39.500000000000
3.111041136236	39.000000000000
3.114030469250	38.500000000000
3.117275937383	38.000000000000
3.120913697435	37.500000000000
3.125064600890	37.000000000000
3.129825884187	36.500000000000
3.135265860519	36.000000000000
3.141421885579	35.500000000000
3.148301308616	35.000000000000
3.155884674449	34.500000000000
3.164130192054	34.000000000000
3.172978468958	33.500000000000
3.182356720998	33.000000000000
3.192182053621	32.500000000000
3.202363883907	32.000000000000
3.212806011640	31.500000000000
3.223409121680	31.000000000000
3.234074497176	30.500000000000
3.244709390057	30.000000000000
3.255233868180	29.500000000000
3.265588175413	29.000000000000
3.275738921010	28.500000000000
3.285682004596	28.000000000000
3.295440284577	27.500000000000
3.305054695773	27.000000000000
3.314568741828	26.500000000000
3.324007794658	26.000000000000
3.333356081497	25.500000000000
3.342535258565	25.000000000000
3.351388761853	24.500000000000
3.359675551711	24.000000000000
3.367075496801	23.500000000000
3.373206741555	23.000000000000
3.377653374181	22.500000000000
3.380000000000	22.000000000000
3.379868788943	21.500000000000
3.376954393847	21.000000000000
3.371052795111	20.500000000000
3.362081383044	20.000000000000
3.350089084298	19.500000000000
3.335256703966	19.000000000000
3.317888619088	18.500000000000
3.298397417392	18.000000000000
3.277283097048	17.500000000000
3.255108221435	17.000000000000
3.232470185462	16.500000000000
3.209971671628	16.000000000000
3.188190518644	15.500000000000
3.167650536596	15.000000000000
3.148795137901	14.500000000000
3.131965844399	14.000000000000
3.117387643741	13.500000000000
3.105162742491	13.000000000000
3.095273524001	12.500000000000
3.087594563141	12.000000000000
3.081912519688	11.500000000000
3.077951785533	11.000000000000
3.075403047108	10.500000000000
3.073951563132	10.000000000000
3.073302022894	9.500000000000
3.073197355419	9.000000000000
3.073429748982	8.500000000000
3.073843288697	8.000000000000
3.074328849157	7.500000000000
3.074812987949	7.000000000000
3.075243389868	6.500000000000
3.075573781358	6.000000000000
3.075751121894	5.500000000000
3.075707322752	5.000000000000
3.075356856170	4.500000000000
3.074600556904	4.000000000000
3.073334854791	3.500000000000
3.071464769415	3.000000000000
3.068918373281	2.500000000000
3.065660174233	2.000000000000
3.061701019179	1.500000000000
3.057102663049	1.000000000000
3.051976003247	0.500000000000
3.046473016215	0.000000000000







data/violin-4.tsv

3.999999987355	0.000000000000
3.999999970514	0.500000000000
3.999999932958	1.000000000000
3.999999851340	1.500000000000
3.999999678442	2.000000000000
3.999999321371	2.500000000000
3.999998602301	3.000000000000
3.999997190022	3.500000000000
3.999994484268	4.000000000000
3.999989426522	4.500000000000
3.999980200623	5.000000000000
3.999963774978	5.500000000000
3.999935227068	6.000000000000
3.999886783438	6.500000000000
3.999806508886	7.000000000000
3.999676592995	7.500000000000
3.999471216678	8.000000000000
3.999154041298	8.500000000000
3.998675450188	9.000000000000
3.997969783219	9.500000000000
3.996952927535	10.000000000000
3.995520740549	10.500000000000
3.993548855888	11.000000000000
3.990894426627	11.500000000000
3.987400264512	12.000000000000
3.982901623767	12.500000000000
3.977235560801	13.000000000000
3.970252411319	13.500000000000
3.961828524828	14.000000000000
3.951879060569	14.500000000000
3.940369455767	15.000000000000
3.927324183540	15.500000000000
3.912831642897	16.000000000000
3.897044438533	16.500000000000
3.880174841270	17.000000000000
3.862485771077	17.500000000000
3.844278111508	18.000000000000
3.825875470208	18.500000000000
3.807607613839	19.000000000000
3.789793748647	19.500000000000
3.772726654390	20.000000000000
3.756658492837	20.500000000000
3.741788974891	21.000000000000
3.728256517110	21.500000000000
3.716133031540	22.000000000000
3.705423007340	22.500000000000
3.696067468173	23.000000000000
3.687953142696	23.500000000000
3.680926725073	24.000000000000
3.674813451503	24.500000000000
3.669438470422	25.000000000000
3.664648786554	25.500000000000
3.660333082782	26.000000000000
3.656436620990	26.500000000000
3.652968787277	27.000000000000
3.650001684446	27.500000000000
3.647659393165	28.000000000000
3.646098941502	28.500000000000
3.645485399939	29.000000000000
3.645964599789	29.500000000000
3.647637537275	30.000000000000
3.650540436469	30.500000000000
3.654633681070	31.000000000000
3.659801494435	31.500000000000
3.665862568489	32.000000000000
3.672590107504	32.500000000000
3.679738271103	33.000000000000
3.687071034912	33.500000000000
3.694389199743	34.000000000000
3.701551700563	34.500000000000
3.708488388183	35.000000000000
3.715202865542	35.500000000000
3.721765487456	36.000000000000
3.728298015894	36.500000000000
3.734952461825	37.000000000000
3.741887230900	37.500000000000
3.749243808908	38.000000000000
3.757126928409	38.500000000000
3.765590539955	39.000000000000
3.774631065434	39.500000000000
3.784188427954	40.000000000000
3.794154324035	40.500000000000
3.804386237127	41.000000000000
3.814724915320	41.500000000000
3.825012586539	42.000000000000
3.835109169959	42.500000000000
3.844904199762	43.000000000000
3.854323041141	43.500000000000
3.863327078919	44.000000000000
3.871908658630	44.500000000000
3.880082417265	45.000000000000
3.887875080849	45.500000000000
3.895315769680	46.000000000000
3.902428407137	46.500000000000
3.909227138276	47.000000000000
3.915714930333	47.500000000000
3.921884921272	48.000000000000
3.927723704461	48.500000000000
3.933215601537	49.000000000000
3.938347029969	49.500000000000
3.943110237396	50.000000000000
3.947505882605	50.500000000000
3.951544155629	51.000000000000
3.955244340965	51.500000000000
3.958632945233	52.000000000000
3.961740731246	52.500000000000
3.964599198165	53.000000000000
3.967237174750	53.500000000000
3.969678198953	54.000000000000
3.971939213312	54.500000000000
3.974030824418	55.000000000000
3.975959015193	55.500000000000
3.977727852392	56.000000000000
3.979342494669	56.500000000000
3.980811747050	57.000000000000
3.982149542921	57.500000000000
3.983375023814	58.000000000000
3.984511245252	58.500000000000
3.985582862383	59.000000000000
3.986613357157	59.500000000000
3.987622416140	60.000000000000
3.988623962568	60.500000000000
3.989625138305	61.000000000000
3.990626292495	61.500000000000
3.991621830819	62.000000000000
3.992601655005	62.500000000000
3.993552886721	63.000000000000
3.994461605518	63.500000000000
3.995314404611	64.000000000000
3.996099648538	64.500000000000
3.996808381668	65.000000000000
3.997434878947	65.500000000000
3.997976854723	66.000000000000
3.998435360974	66.500000000000
3.998814420611	67.000000000000
3.999120457144	67.500000000000
3.999361596365	68.000000000000
3.999546923818	68.500000000000
3.999685779442	69.000000000000
3.999787156764	69.500000000000
3.999859251035	70.000000000000
3.999909173739	70.500000000000
3.999942825781	71.000000000000
3.999964902801	71.500000000000
3.999978995804	72.000000000000
3.999987748356	72.500000000000
3.999993036235	73.000000000000
3.999996143675	73.500000000000
3.999997919768	74.000000000000
3.999998907061	74.500000000000
3.999999440795	75.000000000000
4.000000559205	75.000000000000
4.000001092939	74.500000000000
4.000002080232	74.000000000000
4.000003856325	73.500000000000
4.000006963765	73.000000000000
4.000012251644	72.500000000000
4.000021004196	72.000000000000
4.000035097199	71.500000000000
4.000057174219	71.000000000000
4.000090826261	70.500000000000
4.000140748965	70.000000000000
4.000212843236	69.500000000000
4.000314220558	69.000000000000
4.000453076182	68.500000000000
4.000638403635	68.000000000000
4.000879542856	67.500000000000
4.001185579389	67.000000000000
4.001564639026	66.500000000000
4.002023145277	66.000000000000
4.002565121053	65.500000000000
4.003191618332	65.000000000000
4.003900351462	64.500000000000
4.004685595389	64.000000000000
4.005538394482	63.500000000000
4.006447113279	63.000000000000
4.007398344995	62.500000000000
4.008378169181	62.000000000000
4.009373707505	61.500000000000
4.010374861695	61.000000000000
4.011376037432	60.500000000000
4.012377583860	60.000000000000
4.013386642843	59.500000000000
4.014417137617	59.000000000000
4.015488754748	58.500000000000
4.016624976186	58.000000000000
4.017850457079	57.500000000000
4.019188252950	57.000000000000
4.020657505331	56.500000000000
4.022272147608	56.000000000000
4.024040984807	55.500000000000
4.025969175582	55.000000000000
4.028060786688	54.500000000000
4.030321801047	54.000000000000
4.032762825250	53.500000000000
4.035400801835	53.000000000000
4.038259268754	52.500000000000
4.041367054767	52.000000000000
4.044755659035	51.500000000000
4.048455844371	51.000000000000
4.052494117395	50.500000000000
4.056889762604	50.000000000000
4.061652970031	49.500000000000
4.066784398463	49.000000000000
4.072276295539	48.500000000000
4.078115078728	48.000000000000
4.084285069667	47.500000000000
4.090772861724	47.000000000000
4.097571592863	46.500000000000
4.104684230320	46.000000000000
4.112124919151	45.500000000000
4.119917582735	45.000000000000
4.128091341370	44.500000000000
4.136672921081	44.000000000000
4.145676958859	43.500000000000
4.155095800238	43.000000000000
4.164890830041	42.500000000000
4.174987413461	42.000000000000
4.185275084680	41.500000000000
4.195613762873	41.000000000000
4.205845675965	40.500000000000
4.215811572046	40.000000000000
4.225368934566	39.500000000000
4.234409460045	39.000000000000
4.242873071591	38.500000000000
4.250756191092	38.000000000000
4.258112769100	37.500000000000
4.265047538175	37.000000000000
4.271701984106	36.500000000000
4.278234512544	36.000000000000
4.284797134458	35.500000000000
4.291511611817	35.000000000000
4.298448299437	34.500000000000
4.305610800257	34.000000000000
4.312928965088	33.500000000000
4.320261728897	33.000000000000
4.327409892496	32.500000000000
4.334137431511	32.000000000000
4.340198505565	31.500000000000
4.345366318930	31.000000000000
4.349459563531	30.500000000000
4.352362462725	30.000000000000
4.354035400211	29.500000000000
4.354514600061	29.000000000000
4.353901058498	28.500000000000
4.352340606835	28.000000000000
4.349998315554	27.500000000000
4.347031212723	27.000000000000
4.343563379010	26.500000000000
4.339666917218	26.000000000000
4.335351213446	25.500000000000
4.330561529578	25.000000000000
4.325186548497	24.500000000000
4.319073274927	24.000000000000
4.312046857304	23.500000000000
4.303932531827	23.000000000000
4.294576992660	22.500000000000
4.283866968460	22.000000000000
4.271743482890	21.500000000000
4.258211025109	21.000000000000
4.243341507163	20.500000000000
4.227273345610	20.000000000000
4.210206251353	19.500000000000
4.192392386161	19.000000000000
4.174124529792	18.500000000000
4.155721888492	18.000000000000
4.137514228923	17.500000000000
4.119825158730	17.000000000000
4.102955561467	16.500000000000
4.087168357103	16.000000000000
4.072675816460	15.500000000000
4.059630544233	15.000000000000
4.048120939431	14.500000000000
4.038171475172	14.000000000000
4.029747588681	13.500000000000
4.022764439199	13.000000000000
4.017098376233	12.500000000000
4.012599735488	12.000000000000
4.009105573373	11.500000000000
4.006451144112	11.000000000000
4.004479259451	10.500000000000
4.003047072465	10.000000000000
4.002030216781	9.500000000000
4.001324549812	9.000000000000
4.000845958702	8.500000000000
4.000528783322	8.000000000000
4.000323407005	7.500000000000
4.000193491114	7.000000000000
4.000113216562	6.500000000000
4.000064772932	6.000000000000
4.000036225022	5.500000000000
4.000019799377	5.000000000000
4.000010573478	4.500000000000
4.000005515732	4.000000000000
4.000002809978	3.500000000000
4.000001397699	3.000000000000
4.000000678629	2.500000000000
4.000000321558	2.000000000000
4.000000148660	1.500000000000
4.000000067042	1.000000000000
4.000000029486	0.500000000000
4.000000012645	0.000000000000







scripts/lint-examples.py

#!/usr/bin/env python3
"""Check the readable source style of the tour's embedded native programs."""

from pathlib import Path
import re
import sys


SOURCE = Path(__file__).resolve().parents[1] / "data-visualization-comparison-tour.org"
MAX_WIDTH = 88


def main():
    source = Path(sys.argv[1]) if len(sys.argv) > 1 else SOURCE
    errors = []
    language = None
    programs = 0
    for number, line in enumerate(source.read_text().splitlines(), 1):
        opening = re.match(r"#\+begin_src (\S+)", line, re.I)
        if opening:
            language = opening[1].lower()
            programs += 1
            continue
        if re.match(r"#\+end_src", line, re.I):
            language = None
            continue
        if language is None:
            continue
        reasons = []
        if len(line) > MAX_WIDTH:
            reasons.append(f"{len(line)} columns; maximum is {MAX_WIDTH}")
        if "\t" in line:
            reasons.append("use spaces for indentation")
        if line != line.rstrip():
            reasons.append("trailing whitespace")
        if language == "gnuplot" and re.search(r',\s*"(?:"|data/)', line):
            reasons.append("put each plot series on its own continuation line")
        for reason in reasons:
            errors.append(f"{source.name}:{number}: {reason}")
    if language is not None:
        errors.append(f"{source.name}: unclosed source block")
    if not programs:
        errors.append(f"{source.name}: no programs found")
    if errors:
        print("\n".join(errors), file=sys.stderr)
        return 1
    print(f"Source lint passed: {programs} programs, at most {MAX_WIDTH} columns, "
          "spaces for indentation, no trailing whitespace, multiline plot series.")
    return 0


if __name__ == "__main__":
    sys.exit(main())







scripts/prepare-data.py

#!/usr/bin/env python3
"""Derive one audited set of plotting tables from the pinned Titanic archive."""
from pathlib import Path
from collections import Counter
import csv,hashlib,json,math,sys

root=Path(__file__).resolve().parents[1]
source=root/'data/source';check='--check' in sys.argv
metadata=json.loads((source/'zenodo-record.json').read_text())
assert str(metadata['id'])=='22983324'
for line in (source/'SHA256SUMS').read_text().splitlines():
    digest,name=line.split()
    assert hashlib.sha256((source/name.lstrip('*')).read_bytes()).hexdigest()==digest,name
for file in metadata['files']:
    data=(source/file['key']).read_bytes()
    assert 'md5:'+hashlib.md5(data).hexdigest()==file['checksum'],file['key']
rows=list(csv.DictReader((source/'titanic.csv').open()))
classes=['1st','2nd','3rd','Crew']
assert len(rows)==2207 and sum(int(r['survived']) for r in rows)==711
assert Counter(r['sex'] for r in rows)=={'female':489,'male':1718}
known=[r for r in rows if r['age']!='NA'];assert len(known)==2205
assert all(0<=float(r['age'])<75 for r in known)
files={};schemas={}
def emit(name,data,columns):
    schemas[name]=columns
    files[name]=''.join('\t'.join(str(x) if isinstance(x,int) else f'{x:.12f}' for x in row)+'\n' for row in data)
def quantile(a,p):
    a=sorted(a);q=(len(a)-1)*p;i=math.floor(q);j=math.ceil(q)
    return a[i]+(q-i)*(a[j]-a[i])
class_data=[];boxes=[]
for i,c in enumerate(classes,1):
    group=[r for r in rows if r['class']==c];surv=sum(int(r['survived']) for r in group)
    female=[r for r in group if r['sex']=='female'];male=[r for r in group if r['sex']=='male']
    fs=sum(int(r['survived']) for r in female);ms=sum(int(r['survived']) for r in male)
    ages=[float(r['age']) for r in group if r['age']!='NA']
    class_data.append([i,len(group),surv,len(group)-surv,100*surv/len(group),len(female),fs,100*fs/len(female),len(male),ms,100*ms/len(male),len(ages)])
    boxes.append([i,min(ages),quantile(ages,.25),quantile(ages,.5),quantile(ages,.75),max(ages),len(ages)])
archived=list(csv.DictReader((source/'titanic_by_class.csv').open()))
assert [[int(r[k]) for k in ['Aboard','Survived','Died']] for r in archived]==[r[1:4] for r in class_data]
sex_archive=list(csv.DictReader((source/'titanic_by_sex.csv').open()))
for d,r in zip(class_data,sex_archive):
    assert [int(r[k]) for k in ['Women aboard','Women survived','Women died','Men aboard','Men survived','Men died']]==[d[5],d[6],d[5]-d[6],d[8],d[9],d[8]-d[9]]
emit('classes.tsv',class_data,['class_index','aboard','survived','died','survival_pct','female_n','female_survived','female_pct','male_n','male_survived','male_pct','known_age_n'])
emit('boxes.tsv',boxes,['class_index','min','q1','median','q3','max','known_age_n'])
age=[];cells=[]
for k in range(25):
    group=[r for r in known if 3*k<=float(r['age'])<3*k+3]
    survived=sum(int(r['survived']) for r in group)
    counts=[sum(r['class']==c for r in group) for c in classes]
    age.append([3*k+1.5,3*k,3*k+3,len(group),survived,100*survived/len(group) if group else -1,*counts])
    for i,c in enumerate(classes):
        subset=[r for r in group if r['class']==c];s=sum(int(r['survived']) for r in subset)
        cells.append([3*k+1.5,4-i,100*s/len(subset) if subset else -1,len(subset),s,0])
assert sum(x[3] for x in age)==2205
assert sum(x[4] for x in age)==711
assert sum(x[3]==0 for x in cells)==12
age_archive=list(csv.DictReader((source/'titanic_by_age.csv').open()))
for a,r in zip(age,age_archive):
    assert a[3]==int(r['People'])
    if a[3]:assert abs(a[5]-float(r['Survived %']))<=.05000001
cell_archive=list(csv.DictReader((source/'titanic_by_age_and_class.csv').open()))
for a,r in zip(cells,cell_archive):
    assert a[3]==int(r['n']) and a[4]==int(r['survivors'])
    if a[3]:assert abs(a[2]-float(r['survival_pct']))<=.00000051
max_n=max(x[3] for x in cells)
for c in cells:c[5]=14*math.sqrt(c[3]/max_n)
emit('ages.tsv',age,['centre_years','left','right','known_n','survivors','survival_pct','first_n','second_n','third_n','crew_n'])
emit('cells.tsv',cells,['age_centre','class_y','survival_pct_or_minus_one','known_n','survivors','diameter_bp'])
counts=Counter(float(r['age']) for r in known);cdf=[[0,0]];running=0
for a,n in sorted(counts.items()):
    cdf.append([a,running/len(known)]);running+=n;cdf.append([a,running/len(known)])
cdf.append([75,1]);emit('ecdf.tsv',cdf,['age_years','cumulative_fraction'])
bandwidth=3.0;grid=[i*.5 for i in range(151)];density=[]
for age_value in grid:
    values=[]
    for c in classes:
        a=[float(r['age']) for r in known if r['class']==c]
        values.append(sum(math.exp(-.5*((age_value-v)/bandwidth)**2) for v in a)/(len(a)*bandwidth*math.sqrt(2*math.pi)))
    density.append([age_value,*values])
max_density=max(max(r[1:]) for r in density);factor=.38/max_density
emit('density.tsv',density,['age_years','first_density','second_density','third_density','crew_density'])
for j in range(4):
    polygon=[[j+1-factor*r[j+1],r[0]] for r in density]+[[j+1+factor*r[j+1],r[0]] for r in reversed(density)]
    emit(f'violin-{j+1}.tsv',polygon,['class_offset','age_years'])
files['classes-x.txt']=''.join(f'{i} a {c}\n' for i,c in enumerate(classes,1))
files['classes-y.txt']=''.join(f'{4-i} a {c}\n' for i,c in enumerate(classes))
files['survival.cpt']='# COLOR_MODEL = RGB\n0 232/241/250 100 0/84/159\nB 232/241/250\nF 0/84/159\nN 236/236/237\n'
recipes=[
 dict(key='counts',title='People aboard by class and crew',file='classes.tsv',x=[.5,4.5],y=[0,1000],xticks=[1,2,3,4],yticks=[0,200,400,600,800,1000],categorical='x',xlabel='Passenger class / crew',ylabel='People',legend='aboard',definition='All 2,207 people; counts include unknown ages.'),
 dict(key='stacked',title='Stacked survival counts',file='classes.tsv',x=[.5,4.5],y=[0,1000],xticks=[1,2,3,4],yticks=[0,200,400,600,800,1000],categorical='x',xlabel='Passenger class / crew',ylabel='People',legend='outcome',definition='Survived plus did not survive equals each group total.'),
 dict(key='proportions',title='Survival proportions within groups',file='classes.tsv',x=[.5,4.5],y=[0,100],xticks=[1,2,3,4],yticks=[0,25,50,75,100],categorical='x',xlabel='Passenger class / crew',ylabel='Share (%)',legend='outcome',definition='Each bar has its own class/crew denominator; n labels retain group sizes.'),
 dict(key='grouped',title='Survival by recorded sex and group',file='classes.tsv',x=[.5,4.5],y=[0,100],xticks=[1,2,3,4],yticks=[0,25,50,75,100],categorical='x',xlabel='Passenger class / crew',ylabel='Survived (%)',legend='sex',definition='Female and male categories include children. Labels show the eight denominators, including only 23 female crew.'),
 dict(key='dumbbell',title='A dumbbell comparison of survival',file='classes.tsv',x=[0,100],y=[.5,4.5],xticks=[0,25,50,75,100],yticks=[1,2,3,4],categorical='y',xlabel='Survived (%)',ylabel='Group',legend='sex',definition='The same eight rates as the grouped bars, joined within each group. Dots do not imply a causal effect.'),
 dict(key='histogram',title='Age distribution in three-year bins',file='ages.tsv',x=[0,75],y=[0,300],xticks=[0,15,30,45,60,75],yticks=[0,50,100,150,200,250,300],categorical='',xlabel='Age (years)',ylabel='People',legend='known',definition='Known ages only: n=2,205. Bins are [0,3), [3,6), ... [72,75); fractional ages are not rounded.'),
 dict(key='ecdf',title='The empirical cumulative age distribution',file='ecdf.tsv',x=[0,75],y=[0,1],xticks=[0,15,30,45,60,75],yticks=[0,.25,.5,.75,1],categorical='',xlabel='Age (years)',ylabel='Cumulative fraction',legend='known',definition='Right-continuous ECDF of all 2,205 known ages. Shared vertices group tied ages and make step conventions identical.'),
 dict(key='box',title='Five-number age summaries',file='boxes.tsv',x=[.5,4.5],y=[0,75],xticks=[1,2,3,4],yticks=[0,15,30,45,60,75],categorical='x',xlabel='Passenger class / crew',ylabel='Age (years)',legend='box',definition='Whiskers are minimum and maximum. Quartiles use linear interpolation at p*(n-1); no automatic outlier rule is applied.'),
 dict(key='violin',title='Violin densities with a shared bandwidth',file='violin-1.tsv',x=[.5,4.5],y=[0,75],xticks=[1,2,3,4],yticks=[0,15,30,45,60,75],categorical='x',xlabel='Passenger class / crew',ylabel='Age (years)',legend='violin',definition='Gaussian KDE, bandwidth 3 years, equal area per group and one common width factor. Curves are displayed over ages 0–75.'),
 dict(key='heatmap',title='Survival across age bands and groups',file='cells.tsv',x=[0,75],y=[.5,4.5],xticks=[0,15,30,45,60,75],yticks=[1,2,3,4],categorical='y',xlabel='Age band (years)',ylabel='Group',legend='colour',definition='Cells use identical three-year bands and group denominators. Twelve n=0 cells are grey, not zero-percent survival.'),
 dict(key='bubble',title='Add sample size to the survival grid',file='cells.tsv',x=[0,75],y=[.5,4.5],xticks=[0,15,30,45,60,75],yticks=[1,2,3,4],categorical='y',xlabel='Age band (years)',ylabel='Group',legend='bubble',definition='Colour shows survival percentage; circle area is proportional to n. Empty cells are omitted; diameter is 14*sqrt(n/max_n) points.'),
 dict(key='facets',title='Age counts as four small multiples',file='ages.tsv',x=[0,75],y=[0,200],xticks=[0,25,50,75],yticks=[0,50,100,150,200],categorical='',xlabel='Age (years)',ylabel='People',legend='facets',definition='Four panels share the same age bins and a 0–200 count scale. Each panel represents one passenger class or crew membership.')]
meta=dict(version_doi='10.5281/zenodo.22983324',collection_doi='10.5281/zenodo.22967792',rows=2207,known_ages=2205,survived=711,died=1496,missing_ages=2,empty_age_class_cells=12,max_cell_n=max_n,kde_bandwidth=bandwidth,violin_width_factor=factor,classes=classes,recipes=recipes,columns=schemas)
files['recipes.json']=json.dumps(meta,indent=2,ensure_ascii=False)+'\n'
for name,text in files.items():
    target=root/'data'/name
    if check:
        assert target.read_text()==text,'Stale derived table: '+name
    else:target.write_text(text)
print(f'{"Checked" if check else "Wrote"} {len(files)} plotting inputs; 2,207 rows, 711 survivors, 2,205 known ages, 12 empty cells.')







LICENSE.md

# Licensing

These terms apply to original material by Lukas C. Bossert in this repository,
including its published HTML/PDF guides and downloadable packages.
The two licenses cover different parts of the project.

## Content — CC0 1.0 Universal

Tutorial prose, documentation text, individual example code, input fixtures,
example results, plots, illustrations and repository artwork are dedicated to
the public domain under [CC0 1.0 Universal](https://creativecommons.org/publicdomain/zero/1.0/).
You may reuse this content without attribution. Full legal text:
[LICENSES/CC0-1.0.txt](LICENSES/CC0-1.0.txt).

## Structure — CC BY 4.0 International

The original, copyrightable selection and arrangement of the tours, page design,
layouts, templates and the publishing/build framework implementation are licensed
under [Creative Commons Attribution 4.0 International](https://creativecommons.org/licenses/by/4.0/).
This includes publisher, rendering, navigation and build code; tutorial example
code remains CC0. Copyright in this structural material: Lukas C. Bossert.
Full legal text: [LICENSES/CC-BY-4.0.txt](LICENSES/CC-BY-4.0.txt).

When sharing this structural material or adaptations, give appropriate credit,
retain supplied notices, link to CC BY 4.0 and the source where reasonably
practicable, and indicate changes. A suitable credit is:

> Tour guides structure and publishing framework by Lukas C. Bossert,
> licensed under CC BY 4.0. Source: https://codeberg.org/lukascbossert/tourguides.
> Changes: describe your changes, if any.

Abstract ideas, methods and facts are not subject to these copyright conditions.
Credit for inspiration from the tour concept is appreciated as a courtesy.
See [Creative Commons' explanation of ideas and database structure](https://creativecommons.org/faq/#what-components-of-a-database-are-protected-by-copyright).

## Third-party material

Existing third-party material, fonts, dependencies, quoted material and their
license/attribution notices retain their respective terms. The terms above apply
only to rights held by Lukas C. Bossert; they do not relicense third-party work.
Both Creative Commons legal tools include their own warranty disclaimers.

## Titanic data exception

The files under `data/source/` and tables derived from them retain the archived No Limit Public License. They are not relicensed by the CC0 statement above. See [data attribution](LICENSES/TITANIC-DATA-NOTICE.md) and [NLPL legal text](LICENSES/NLPL.txt).







LICENSES/TITANIC-DATA-NOTICE.md

# Titanic data attribution and licence

Dataset: Titanic Passengers and Crew: Demographics and Survival Data.
Author: Lukas C. Bossert. Version 1.0.1, 26 September 2026.
Exact version: https://doi.org/10.5281/zenodo.22983324
Collection DOI: https://doi.org/10.5281/zenodo.22967792
The Zenodo record declares the No Limit Public License (NLPL); its text is
preserved in NLPL.txt. The archived CSV files and SHA256SUMS are unchanged.
Original preparation notes identify Dennis Sun's educational Titanic CSV as
the direct source, accessed 25 September 2026. The archive describes manual
transcription and treats the data as a teaching snapshot.

Changes in this tour: derived numeric plotting tables, explicit ECDF vertices,
linear-interpolated quartiles, Gaussian KDE outlines, plotting coordinates and
count-scaled marker diameters. No person-level row is removed as a duplicate.
Unknown ages are excluded only from age-based graphics. Crew remains separate
from passenger classes. These are descriptive comparisons of the supplied cohort.
The tour's CC0 notice does not replace the dataset's declared terms.







LICENSES/NLPL.txt

NO LIMIT PUBLIC LICENSE
     Version 0, June 2012

Gilles LAMIRAL
La Billais
35580 Baulon
France

NO LIMIT PUBLIC LICENSE

Terms and conditions for copying, distribution, modification
or anything else.

     0. No limit to do anything with this work and this license.






