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Revolutionize climate scientists’ ability to work
with age models by providing:

EW9209-3JPC * A powertful set of analysis and design tools that
£ work on multiple types of cores
g . * A flexible, extensible framework that handles
B many different data sets and analysis workflows
g 150 * A single way to access the best community tools,
. in a unified way, with support for using them in

0 5 10 15 20 25 30 35 informed and appropriate ways
Gallbrated * C Bgs (Kt BP) * In the form of open-source code

v
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.. Importing Details Guesses the mapping between
e Minimum effort to start work on the column headers in the
sssssssssssssssssssssssssssss spreadsheet and the terms that

data that you already have e = CSciBox knows about

* Flexible enough to adapt to data D
that you may gather in the future Ee—————

Sediment depth (cm)

* Helps deal with different naming
conventions (and spelling errors)

!Works with any kind of core J

J Offers the user customized
dropdowns in each field
to modify those guesses

. Graphical User Interface
/ What this means for you:\ p
. ° M > 1 .
e A powerful ana ly sis and anipulate programs and data using

: . graphical menus, icons
design environment for

working with age models...

* View and work with your data in the
same place, simplifying your
* ...that doesn’t require you to workflow

sling data, write code, or * No need to learn or memorize

configure plotters esoteric commands to process your
data...

Calhng BACON Bacon <- function(core="MSB2K", thick=5, prob=0.95, d.min=NA, d.max=NA,

* Wide variety of browsers and
editors to View and process from R: nemstrengthd, nen.neonzo., hiatus.depthah, histus.shapect, | o

hiatus.mean=1000, after=.0001, cc=1, ccl="IntCall3", cc2="Marinel3",
cc3="SHCal13", cc4="ConstCal", postbomb=0, d.R=0, d.STD=0, t.a=3, t.b=4,
normal=FALSE, suggest=TRUE, reswarn=c(10,200), remember=TRUE, cleanup=TRUE,

°
Core data and Sl] Ortln data ask=TRUE, run=TRUE, defaults="default_settings.txt", sep=",", dec=".",
runname="", slump=NA, BCAD=FALSE, ssize=2000, rounded=1, th@=c(),

urnin=min(200, ssize), MinYr=c(), MaxYr=c(), find.round=4, bins=c()

o

’
cutoff=.001, plot.pdf=TRUE, rotate.axes=FALSE, rev.yr=FALSE, rev.d=FALSE,
r.min=c(), yr.max=c(), normalise.dists=TRUE, plot.title=core,
itle.location="topleft", d.lab="Depth", yr.lab=c(), d.res=200, yr.res=200,
ate.res=100, grey.res=100, width=15, dark=1, greyscale=function(x) grey(1-x),
14.col=rgb(0,0,1,.35), Cl4.border=rgb(0,0,1,.5), cal.col=rgb(9,.5,.5,.35),
cal.border=rgb(@,.5,.5,.5), range.col=grey(@.5), range.lty="12",

i col="red"

* Support for a wide range of T i T B ot
graphs for visual comparisons Calling BACON from CSciBox:
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Create New Method
I > lti 1 I t St S Method Name: | CALIB + BACON
: III Ll p : E I E l : E l <START> g/ Carbon 14 Calibration (CALIB Style) v [—:/ Interpolate Using BACON 3 E» | <End Here> B
Method Details
Save | | Cancel

Scaleable computing environment

* Parallelizable
* “Plug-in” architecture
* Designed to run on modern cyberinfrastructure >

* ...including the cloud

/ What this means for you: \

* You can run CSciBox on your laptop in standalone mode with a
local repository and no internet connection (e.g., on an airplane)

* Or on a remote compute cluster, with your laptop as the front end
(e.g., when the problem demands that level of effort or storage)

* With the same interface, functionality, etc. (though the performance will

& of course be different!) /
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Workflow editor

Workflow editor

“Workflow” — a set of modular, interchangeable
computation elements (e.g., calibration, interpolation)
that are assembled together to solve a larger problem

CSciBox’s computation plan browser lets you see
what steps are in an existing workflow | >

Marine CALIB + IntCal 2013

...0r create a new one:

L

Linear
interpo-
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age corr

lation
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built-in tools

gL e oo Below: a workflow that performs a
CALIB-style calibration with the IntCal
eeeeeeeeeeeeee 2013 calibration curve, then calculates
ﬂ missing ages using linear interpolation:
|[eoo Create New Method
Method Name: |Example
<START> ) | Carbon 14 Calibration (CALIB Style) :| © | Interpolate Age/Depth Model (Linear Spline)  +| @ | Assign Ages Using Age-Depth Model :|  ® | <End Here>

engine Database

Plotting |

These dropdowns let you plot any variable(s) against any other ==

What this means for vou:

* Create new analysis programs
without doing any coding

* Easy to define, run, and evaluate
variants of a particular analysis

* Can plug 1n your own code, which
then 1nherits CSciBox’s GUI, etc.
» Workflows stored with the data =¥

analyses are transparent, repeatable,
and easy to update

— Ice-core age models, too:

/ What this means for you: \

* Focused queries provide fast, tailored access to data

* Share data with your workgroup (students, etc.) without
having to email files around

* CSciBox can work with multiple repositories, stored
locally or 1n the cloud; for very large data sets,
&repositories can be distributed across a cluster /

also have one-click installers

you see fit

workflow editor’s arsenal

* But you don’t have to know python to run it; we

* Code 1s designed to make it easy to “plug in” your

* Source code (python) available on github o s

numpy

matplotlib

happybase pymongo ** coming (very) soon: you only need the one of these that you are actually using
for your own database needs!

quantities (available at https://pypi.python.org/pypi/quantities)

* GNU public license; free to modify/extend/use as

One-Step Installer

As an alternative to running the source code directly, there is an installer (OSX and Wind

https://github.com/idevesine/Calvin/releases

Currently CSciBox has been tested on OSX 10.9 (Mavericks) and there is a separete release for OSX

favorite analysis tool, thereby adding it to the

Please send your email address to lizb@colorado.edu so that we can keep you informed of future
updates and get any feedback you may have.

The only requirement for Mac is to be running OSX 10.6 (Snow Leopard) or greater. You do not need to
install python or any packages when using the packaged release.

¢ Windows executable is 32-bits, and can be run as a stand-alone executable, no installation is
cccccc ary.

your tool here

github.com/ldevesine/Calvin

\ nnnnnnnnnnn Axis: [<] [
PCO8 +| [0 View Attributes ~ E’FilterSamples - @’
00 et . - CScience
) Calibrated© PCO8 |/ 14C Age = = Marine CALIB + IntCal 2013 .
ooooooooooo Independent Axis: [*| || [ depth | v Calibrated 14C Age | Iibratee 0 S goo|| — (Error Bar) NGRIP - Ice Core : || [0l View Attributes ~ [=/Filter Samples ~  [E [&
rrrrrrr ge
| Reservoir Correcti
Marine CALIB + IntCal 2013 28600+/-100 | oo <Multiple> 200 an Flow Ice 8 00 NGRIP - Ice Core
Marine CALIB + IntCal 2013 25008.37+211.63 s = Marine CALIB + IntCal 2013 N = (ompluat:uon M:d:l ior: delta-180 Ca2 Independent Axis: |* Y | depth - If Flow Model Age =
Marine CALIB + IntCal 2013 23840.38+123.62 £ B _ ) p ) egrs) ¢ egrs)
Marine CALIB + IntCal 2013 23410+/-100 — (Error Ban) £ %° Y Y
Marine CALIB + IntCal 2013 22078.26+114.74] 25000 . 5
Mire CALIE 1 1ntcal 2013 21361 63115000 . 5 so0 .{‘, 1488.1m Ice Flow Model 25.89 None -36.41 17.08 e ‘ ‘
Marine CALIB + IntCal 2013 20900+/-200 = - " [ 1489.26 m Ice Flow Model 27.29 None -36.57 16.41 = Ice Flow Model
>
Marine CALIE + IntCal 2013 20954.13+118.88 = (T4 400 . 1490.44 m Ice Flow Model 28.74  None -36.68 22.68
Marine CALIB + IntCal 2013 18002.2+75.8/-84 % —
m_[Marine BALE + nfta 755 < . 149145 m Ice Flow Model 30.11 None -38.49  16.25 1400 | (Error Bar)
55555 Marine CALIB + IntCal 2013 18101.48+93.52/4 Q - - -
sssss Marine CALIB + IntCal 2013 17800+/-300 b _'.-"' 149233 m Ice Flow Model 31.34  None -39.04  44.59
. | o -
Marine CALIB + IntCal 2013 |17947.31+78.69/3 & 15000 - oo 1492.94m |Ice Flow Model 32.6 None -39.6 88.18 1200
Marine CALIB + IntCal 2013 17884.28+94.72/ 3 .* ] W 20000 13000 20000 25000 30000
55555 Marine CALIB + IntCal 2013 17624.60473.31/4 G o = . gy 149362 m Ice Flow Model 33.91 None -39.72 86.54 _
Marine CALIB + IntCal 2013 17427.2+105.8/-§ L] T 149426 m Ice Flow Model 35.29 None -40.85 115.4 s 1000/
Marine CALIB + IntCal 2013 '17244.12+100.88/ 10000 149485 m Ice Flow Model 36.71 None -40.55 89.57 @
Marine CALIB + IntCal 2013 17268.89+104.11/ 8006 PCO8 2\
Marine CALIB + IntCal 2013 16831.15+141.85/ Independent Axis: *| " | [ depth 2| Calibrated 14C Age  + 5 149543 m Ice Flow Model 37.9 None -39.87 118.78 —
ne CALIB + IntCal 2013 17322.6+110.4/-9 1496.06 m Ice Flow Model 39.02 None -40.45 110.21 3 I
ne Eﬁt:z * :"‘ga: ;gig igz‘;iz;lf;’;g’ 600 700 800 00 | | 30000 149668 m Ice Flow Model 40.07  None -40.97  106.38 =
ne + IntCal 61+ - depth (cm) i
a CALL tral 2012 14820L 7 100 i " (hg?_:loteBgf)LlB + IntCal 2013 1497.25 m Ice Flow Model 41.28 None -39.17 129.55 g 600
- w
- R BT 4 a Simple CALIB + IntCal 2013 s Please check results 38.93 116.09
N :
CPOSILOr) * Stored in MongoDB, a scalable NoSQL database — - e SR
. . . . .
2 Fu11 dlstrlbutlons arc avallable: = = Sorry, | am not smart enough to figure out what values to 9.73 13242
. o T TN, 220000 . . 1.94 152.35
designed for fast queries et s 03 1326 | |
o Am 1 C
o003 R 2 N Linear Depth(m 1.54 112.73
. . on JIGI Edit Tools Help 0003 fw\ 5 =0 5t o P |1500 o' 54 127'57 0 : : ‘ ‘
* hb | lable f [yl dataset [ impor Sampies | : - ED
ase version also available for really large datasets B s W - P — i pccumulaon Ratemiy) (0.4 e
port Samples 0002 § : : depth (m)
® & 10000 .
o 11 . h d . h l d o /; L p.17 91.89 - i
As well as a version that stores data in the clou y o =
e s= & 5000
» , " 200 300 400 500 600 700 800 900 OK
‘ Gulf Of Aden _ 00 a0 3500 depth (cm) B ————————— 4
v Harding Lake \ 800
MEOOOSA 43_](: - Harding Lake +| [0 View Attributes ~ [=Filter Samples ~ @ & Q-
NGRIP - Ice Core computation pac Gz Cali:;(a:ted Material Sample
Age Age
OMZ01-PC14 puta K P gmm R A '
plan : +/-3 446.2/-3 ub/data/pal
PCOS 383.5cm imple LIB + IntCal 0+/-3 4 +484.7/-3. ant material ub/data/pal.
Paciﬁc Deep Water 362.5cm Simple CALIB + IntCal 2013 13560+/-100 16,359-16,967 16349.4+148.6/-170.4 Wood /data/
o 4 + 3515cm Simple CALIB + IntCal 2013 8770+/-370 8,787-11,065 9863+506/-529 Seeds ub/data/pal
FLZ5cm DImpie CALL 0+/-1 260.7/-2 ub/data/pal
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320'5 R SImDIe CALIB + 1185cm Simple CALIB + IntCal 2013 11820+/-300 13,093-14,841 13759.7+273.3/-4 ub/data/pal C l O X 1 S O e S Ou C e [ ]
i 0+/-45 23.1/-70. ub/data/pal cs There is no installation necessary. Just run the executable and the program should appear shortly.
+/-10 5.1/-15 /data cience
+/-3 606.5/ ub/data/pal The data files for CSciBox are stored in your home directory, in the folder cscibox. If you wish to
/-15 2.6/-3 /data/ " A . .
delete the local files, please delete the whole folder and not files within the folder. The application
/-40 7.4/-4 /data/ -~ CScience is a project to aid geologists and other scientists working with ice and sediment cores in i ol P i i I PPl
/=25 5.7/-2 ub/data/pal collating, manipulating, and interpreting data derived from those cores. will create a new folder if it does not find one.
/-30 4/-91 ub/data/pal.
In development, this project depends on the following packages: Please send your email address to lizb@colorado.edu so that we can keep you informed of future
Free Software updates and get any feedback you may have.
....................... Python 2.7

[ Source code (zip) [} Source code (tar.gz)

091 win (Other versions
of OSX too)

Show 2 other tags

0.9 win -

CSciBox OSX 10.9 Installer

LA fernando10

This is a Mac CSciBox Installer. It is tested and working on OSX 10.9 Mavericks. This version
currently does not work with previous versions of the OS (10.6, 10.7 and 10.8). For older OSX
versions, please use the following
link:https://github.com/Idevesine/Calvin/releases/tag/0.8.1_legacyOSX

Just mount the image and drag the CSciBox icon into your Applications folder. Then you can run
CSciBox as you would any other app.

The data files for CSciBox are stored in your home directory, in the folder cscibox/data

Please send your email address to lizb@colorado.edu so that we can keep you informed of future
updates and get any feedback you may have.

l g j [[) Source code (zip) [} Source code (tar.gz)

github.com/ldevesine/Calvin/releases
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In the works:

e [ ots more tools for different kinds of cores

* The plug-in architecture: making it easy to integrate your code into CSCciBoOX... [yourtool here
* ...and handle any associated data-conversion issues (viz., data dictionaries)

* Artificial intelligence and age models

* intelligent choice of parameter values for calls to BACON, Mai Winstrup’s HMM-based layer counter —

as well as intelligent interpretation and use of their results
* automated exploration of the space of possible models

\ We are trying to build — and support — a user

community. Please join us!

wWww.CS.colorado.edu/~1lizb/cscience.html

-

This material 1s based upon work sponsored by the National
Science Foundation. Any opinions, findings, and conclusions or
recommendations expressed in this material are those of the
author(s) and do not necessarily reflect the views of the NSF.




