Tracing Hanneke Vrome
numerically

Dyalog ‘20 meeting for
the APL computer programming language

Tomas Gustafsson
Stormwind Ab

stormwind.fi



552 years 499
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Anno 1468
Medieval ship Hanneke Vrome goes under

Grab your prOblem, go attak it!
Extend your mind with APL!
It's never a waste of time!



Why do this?

Historical importance

(medieval = extremely rare)

Logical, numerical & practical challenge
(perfect fit for APL)

ltems on board

(gold for example)




Detailed political map
Anno 1468

Raseborg (hansa)
Stockholm (hansa)

: !q RUSSKI

Reval (hansa)

" Liibeck (hansa)






Captain Hanneke Vrome's ship (with same name):

- Length 40 - 45 meters (?)
- Mass 500+ tonnes (loaded) (?)
- Draft 4 - 5 meters (?)
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Reval (Tallinn, Estonia) .
Painting by Petr Petrovich Vereschagin | il
1850 - 1900 e
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Stormy wind problem.
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Reval

.- (Tallinn,
T Estonia)



Severity

27,000,000 Scandinavian population now
+ 1,690,000 Kalmar Union population in year 1500

220 Casualties in the Hanneke Vrome accident
x 15.98

3515 (Estonia: 852)
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Raseborg castle, built ca 1373
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Parameters at hands



1/11: The document
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2/11: Portolans (useless, mostly
Caerte van Oostlant Woodcut 1543.

A Sl
y “:":ﬁ = T rﬂ%
» il il

= et g T Y =
s :(‘{5} "'I,

Kolumn 1
Kolumn 2
Kolumn 3

T Fris E 1
v T+ TE+ PREVISEN®
LAN

B s

AN IEIrs ANTUONIT LECTON &
‘ o
T R
T A
- = e

'wamu- - 114 oapls ST

“’i{““é“ o

ST b

D ety




3/11: The Danish itinerary

"King Valdemars sailing route”, ca 1230




12000 years ago



4/11: Raising land
From last ice age ca 10000BC =>

18 18 22" 24 25"2&30323&‘




5/11: Magnetic error

({53

Declination (degrees east)

i'lt'lp:ff-genrnuq-usﬁa.gw

l.lm:lul by A .Jn-th:n-n A H' T. Jonkers, M. H: '||'l'4:|lll:|:r
Phil. Trors. R, Soc. Londons & (2000), 358, 957-9490.



6/11: Force vectors

ship 3
\ F ahead
wind Fside

X
o



7/11: View distance
(Example: 30m, 30m => 39 km)

D, |Km|=D,+D,=vV2-R-h,+h, +V2-R-h,+h;> ~ 357 (Vh,+Vh,)

D, Km|=V2-R-h,+h} ~ 2:6378-h, = V12.756-h, = 3.57-h,

D,[Km|=v2-R-h,4+h,' ~ 26378k, = \12.756-h, = 3.5/,




8/11:
"No survivors” vs. water temperature & current

Water Time until Time until

temperature unconsciliousness death

0 < 15 min 15 - 45 min
0 -5 15 - 30 min 30 = 90 min
5 — 10 30 - 60 min 1 - 3 hours
10 = 15 1 - 2 hours 1 - 6 hours
15 - 21 2 — 7 hours 2 - 40 hours
21 — 27 3 - 12 hours 3 hours +



9/11: Human behaviour

False fires of guidance
Money
Hurry

Demanding passengers (Raseborg castle
lord's wife & son)

Not sailing at night
Fear, Godfear
Experience



10/11: Weather

EU "Copernicus” weather
analysis programme

(browser & APL)



11/11: Geospatial data

New Stormwind data

(APL)



12/11: Tomas vs. law

Territorial Surveillance Act
12 §

Tow vehicle Undersékning och kartldggning av havsbottnen

Pa Finlands territorialvatten far utredningar som géller
formen eller sammanséttningen av eller strukturen hos

:.-—- g

ol S havsbottnen eller dess inre inte utan tillstand foretas
. _-_— med hjélp av geologiska eller geofysiska
Euld_f& Sand undersékningar, inte heller far havsbottnens
M d‘: O R topografiska former métas och registreras
s L U —

systematiskt.

Depression

Systematic documentation of
seabed == very forbidden!



Simulation (APL)

4 ﬂ/
o .

7 05.11 1979 09h
"~ Start: 1.11.1:00
=== Speed: 3.5kn
 Wind: 7.6 m/s
4 days 8 hrs
Dist: 4 M




So where is 1t?
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