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. Move from “counting’” evergthing

to“accounting” for cvergthing.

S . Deal with the data format “tower of babel”
; : ] Problem
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. ['ind a consistent way to record

o contextual metadata at the source (not
i s after the fact)

3 ; abilitg to track analgsis results back to the
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: Suppor’c translation of exPericncc
collection contexts to exPerience analgsis
contexts
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| [ 21t International Congress on Modelling and Simulation, Gold Coast, Australia, 29 Nov to 4 Dec 2015
| | www.mssanz.org.au/modsim2015

PROY and Real Things

Simon J.D. Cox ®* and Nicholas J. Car*

“ Land & Water Flagship: CSIRO, Melbourne Vic and Brisbane, Qld, Australia
Email: simon.cox(@csiro.au

Abstract: The PROV data model 1s becoming accepted as a flexible and robust tool for formalizing
information relating to the production of documents and datasets. Provenance stores based on the PROV-O
implementation are appearing in support of scientific data workflows. However, the scope of PROV does not
have to be limited to digital or information asscts. For example, specimens typically undergo complex

= 8 preparation sequences prior to actual observations and measurements, and it is important to record this to ensure

reproducibility and to enable assessment of the reliability of data produced. PROV provides a flexible solution,
allowing a comprehensive trace of predecessor entities and transformations at any level of detail. In this paper
1 & we demonstrate the use of PROV for describing specimens managed for scientific observations. Two examples

| are considered: a geological sample which undergoes a typical preparation process for measurements of the
concentration of a particular chemical substance, and the collection, taxonomic classification and eventual
publication of an insect specimen. We briefly compare PROV with related work.
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“ Moc! ified version of i image found on Dennis Pours’ blog entry found here:
| https//www climate-eval.ore/blog/answer-42-data-information-and-knowledge
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measurables
more quantitative
more objective I
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more permanent
the counts

°* meanings _,
°* more qualitative |
* more subjective
* thoughts
°* more changeable:
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Example ‘Accounts’ in various
Contexts

Human Being Sgcience Fersona! Minance
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ields for 2 Ditferent ExPeriences

‘Memo: | Andrew Maffei Sends LF-09 Rock Speciman to Amelia Davis Memo:| Amelia Davis Receives LF-09 Rock Specimen from Andrew Maffei
Collection Context: Staples_Shipping_loT Collection Context: CSIROShippingDepartment_loT

Experience PID: FUsflPbt Timestamp: 2003-01-08 | Experience PID: iFSXTeGa Timestamp: 2004-01-07
Experience Pair PID: iFSXTeCGa Location: Falmouth Staples Experience Pair PID: FUsfIPbt Location: CSIRO Shipping Facility
| Evidence: URL Link Subject: Andrew Maffei Evidence: URL Link Subject: Amelia Davis

Count: 550.01 }Dhject: Amelia Davis Count: 550.01 Object: Andrew Maffei

Type: Rock GM Predicate: Send Rock Mass I Type: Rock GM Predicate: Receive Rock Sample
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Andrew Maffei (PM) | | Amelia Davis (GT) \
' Sender | Receiver |
|

I \

\ = : _"_, i \ ‘
/ \ toAccount:
fromAccount: eedenriIIESampIESpIittingJDb—LFDQ—receipt
F—DEB RockSample / \ )
~ - Preamble Fields o
. —
Observable Metadata Fields Experience 2
Experience 1
Data(set) Fields
Story Metadata Fields
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Ana]gsis account names represent

mental models of ‘storgd:e”er’

Co”ection context account name

R:LF~Q9 Rock Samplc

Corresponcjing ana]gsis context account name

R:Fror:cts:Nationa]ScienceFoundation:FYZOi 6:] e

edervi lef:ormation:CarBonateAnalgsis:FieldSamplcs:

| T-o09

(_anbe used to represent scientific mental models
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Welcome to ledger

Ledger is a powerful, double-entry accounting system that is accessed from the UNIX
command-line. Ledger, begun in 2003, is written by John Wiegley and released under the BSD
license. It has also inspired several ports to other languages.

To get started with Ledger, add transactions to a text file in Ledger’s own textual format. Here’s
what a single transaction might look like:

2015/10/12 Exxon
Expenses:Auto:Gas $10.00
Liabilities:MasterCard 8=10.00

You use the ledger command line program to see the balance of your accounts:

% ledger -f your-file.dat balance
£10.00 Expenses:Autc:Gas
£=10.00 Liabilities:MasterCard

0
or the history of a particular account:

% ledger -f your-file.dat register Expenses
15-0ct-12 Exxcn Expenses:huto:Gas £10.00 £10.00

Read more about Ledger’s features.
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E_xperiencc Logging Termino]ogg

Fmam:ial Transaction MaPng

Storg Fields

From Account Name

Account that debit is Pos’ced to

To Account Name

Account that credit is Postecl to

Account T9 pes

In["low (1)

Revenue Account THPC

Outﬂow (O)

Expenses Account Tgpe

Kesources (R}

Assets Account TQPC

(_ommitments (()

Liabilities Account THPC

Repor’cs

State of system components over a time Periocl

bala nce Repor‘cs (5’coc§<5>

F!ow of encrgﬂ/mattcr over a time Periocl

Cash F]ow Reports (Flows)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Mang, many, many other rePort tgpes

Non~5tor3 Fields

ransaction |[D

| ransaction description/ vendor

ransaction timestamp

ransaction tgpe

ransaction amount

ransaction currency or commoc!itg
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Doublc Entrg

) chits = Crec}its a check}
) Categorizmg credits and debits allows

you to unéerstancl ‘stocks amé Hows’.

bil Goa] OPtimiZC systems of interest for
maximum ec]u;tg/ProFit

\/\/hat gooé can Doublc ]intrg

do for scientitic research 2

Cané date Saemce Goa] Employ Sgstem Dgnamics to monitor stocks an& Hows
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T wo Stories

Ting for you Ting for your business

“| he Stocks and [Tlows sing to me!” make mobile make sonse

We offer simple ideas that save people a lot of money on their monthly mobile bills. We are
real people that pick up the phone when you call. We believe in a better way to do mobile.

ity

‘What would you save?

wTi”iot Noss

A
$23 $440 25%

AVERAGE MONTHLY BILL AVERAGE ANNUAL SAVINGS PER DEVICE STUCK IN A CONTRACT? WE CAN HELP! WE'LL
PER DEVICE FOR TING CUSTOMERS FORA GIVE YOU UP TO $75
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Current ‘Kesources’

Spreadshcct with 220 Tixpericncc Records for the Carbonate
Analgsis ( Jsecase described here.

thhon code that translates these éxperiéncci records into an

double entrgjoumal

Jupgtér notebook that generates reports using financial
accounting software with the double entryjoumal as inPut

I've reached my limit for working on my own, it’s time for a team.
\With this talk | start my recruiting of students and other
‘Kesources’ r@quired to Fu”g clevc-:lop the Potential of this new
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