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Summary

The current state of the art related to the internal I0TC core data management processes is described, depicting
benefits and shortcomings as they emerged after more than one decade of adoption. Reasons for a radical change in
the process implementation are listed, together with the improvements that the envisaged changes will bring to the
internal data flow (as part of the Secretariat’s daily operations) and outside its boundaries (targeting mostly scientists,
data analysts, policy makers, country-level focal points as well as national and regional management bodies).

The proposed changes aim at rationalizing the entire data management chain, all the way up from the data ingestion to
the data dissemination steps, at the same time enabling data consumers to have a simpler and more effective way to
get access to the data while still enforcing the confidentiality policies currently adopted by the Commission.

The most ambitious goal of this exercise is to increase the overall value of the data, transforming raw information into
a valuable asset from the very first stages of the process, at the same time reducing the time-to-market prior to the
final dissemination of regular information updates.

A description of the core and ancillary tools that the new data management processes will make available is given,
detailing the impact that these tools will have on the Secretariat’s staff daily operations as well as on the broader
community that relies on the disseminated information. The strong interactions between the new data management
processes and the revised data collection forms are also highlighted, stressing out the need for the revised forms to be
adopted to the largest extent possible.

An example of the extended functionalities that the new integrated data management system will provide is also
shown, demonstrating the added value that these functionalities could bring if made publicly available through the
I0OTC website.

Also, preliminary results indicate that the time required to produce the expected data sets for data-poor stocks (Neritic
tunas) is greatly reduced with respect to the current processes. For more complex stocks (Tropical or Temperate
tunas), we expect the same gain in terms of efficiency once all the involved processes are successfully implemented
and tested.

As one of the key tasks required by the successful implementation of the new data management processes is the
harmonization of the current reference data sets (including fleet codes, gear codes and species codes) we will also
propose ad-interim procedures that we expect will be adopted by the end-users to ensure a smooth transition between
the two systems.

1 Fabio Fiorellato (fabio.fiorellato@iotc.org) , James Geehan (james.geehan@iotc.org) and Lucia Pierre
(lucia.pierre@iotc.orq)
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Introduction

The current data management processes in place at the Secretariat are the results of more than one decade of evolution
and refinements, following frequent changes in recommendations, data management procedures as well as data
submission and requirement policies.

The principle driving the implementation of the original processes was to enable users (the data and science team of
the Commission) to be able to respond to data updates in a quick and convenient way, validate and finalize the
received information and produce the expected outcomes, for dissemination and scientific purposes, in a simple and
repeatable way.

Although great efforts were put into ensuring that the overall processes should look like (and mostly behave) as an
integrated system, this approach was not completely pursued since the beginning, thus resulting in a collation of tools
and data storage mechanisms that — though fit for the purpose — turned out to be less resilient to changes than they
should have been.

As a result, the processes grew in complexity over time, requiring a well-established experience in order to be
successfully mastered. Furthermore, due to the necessity of favouring quick response times over safe and controlled
access to the data, some of the process components were designed as stateful systems, preventing — de facto —
concurrent operations on different, non-overlapping subsets of the data, and therefore implicitly increasing response
times.

The need of disseminating the curated information through the 10TC website (e.g. the Online Query Panel and the
Working Parties-specific datasets) added further complexity to a system that was beginning to strive to produce the
outputs it was designed for, at the same time struggling to remain easy to maintain and extend.

Acknowledging the limit (and benefits) of the current systems, and considering the needs for a quicker and more
streamlined production of the datasets required for stock assessment purposes, the Secretariat took the chance to
recently revise and redesign its entire data management chain.

This redesign process — very demanding in terms of efforts — is still ongoing, although it has reached a very advanced
stage. The results achieved so far are encouraging, and the new workflow has proven to be a concrete step forward
towards the achievement of the goals and objectives that the system was originally designed for.

The changes introduced with this process do also have very relevant (and beneficial) side effects. The new data
management systems, indeed, are designed since their inception in order to be remotely accessible: this means that all
entitled users could log-in to the data management console from wherever they are, as long as they have network
connectivity and a web browser available. In principle, although with some limitations mostly due to screen sizes, the
data management processes could also be accessed through a smartphone or a tablet, increasing the flexibility of a data
management system that is crucial for the Secretariat.

Current state of the art
Data are reported to the Secretariat (from each CPCs) at different times of the year, depending on the type of datasets,
or are collected from other sources (published data, national institutions etc.) based on their availability.

Data came in multiple formats, most of the times as custom Excel files that need to be transformed into the target
format (still an Excel file, see the previous data submission forms) prior to be validated and ingested within the
system.

The IOTC Data Section receives the updates, performs the due conversion and validates the contents, following up
with the data submitter if any request for clarification is needed or if alternative sources do provide contrasting
information.

Once data are ready for ingestion, they are incorporated within the system by means of ad-hoc forms that do also
perform sanity checks and multiple validation tasks. Only when all checks are successfully passed, the reported data
are stored within the IOTC database.

Finalized data can serve multiple purposes:

e It can be made available through the Online Query Panel (confidential records are published only in
aggregated form);

Page 3 of 30



IOTC-2016-WPNT06-09

e It can be used to produce the different datasets required by stock assessment scientists prior to each Working
Party (here, as well, confidential records are published only if they come in aggregated form);

e It can be used to respond to specific requests coming from scientists, CPCs or other national / regional
institutions.

The production of the stock assessment datasets is the most complex of the tasks, as it requires multiple processing
steps, including:

the disaggregation of nominal catch records that come aggregated by species or gear;

the reallocation of reported catches and efforts on standard areas and timeframes;

the cleanup and conversion of size-frequency records to the default length or weight units (by species);

the raising of reported catches to nominal catches (including size-frequency samples to scale down the
results);

o the production of catch at size / catch at age datasets.

From a technological point of view, all the above processes are implemented as a mix of different solutions including
multiple Relational Databases (Microsoft SQL Server and MySQL Server), Access databases with embedded forms,
macros and VBA scripts, Excel templates for the production of summaries and the dissemination of dataset-specific
records, R scripts for the production of graphs and reports.

All the components of this technology stack are linked together by means of shared data sources (ODBC sources that
should be defined on each and every desktop PC that is running any of the above steps) and shared files.

Furthermore, they require that users performing any of these operations are connected to the IOTC Local Area
Network, as the involved databases and files cannot be accessed from the outside.

In terms of the number of single components involved, we have:

o 3 different SQL Server databases on the same server instance (one containing the raw data plus the reference
codelists and configuration tables, two containing the outcomes of different processes — mostly related to the
generation of raised catches and size-frequencies)

e 1 MySQL Server database for the storage of data to be disseminated through the Online Query Panel;

e 3 Access databases for the ingestion / management / disaggregation / dissemination of Nominal Catch data;

e 2 Access databases for the ingestion / management of Catch-and-Effort data and the dissemination of
reallocated data;

e 2 Access databases for the ingestion / management of Size-Frequency data and the production and
dissemination of converted length and weight data;

4 Access databases for the production of raised catches;

o 1 Access database for the production of Catch-at-Age data;

1 Access database for the production of each of the stock assessment files (excluding stocks being assessed
with data-poor methodologies);

o 9 different Excel templates whose content is feeding from a subset of the above databases, used to produce the
final Excel files disseminated for each working party.

As anticipated, the main I0TC database is responsible for the storage of the codelists (including higher level
aggregations of species, fleets and gears) as well as for the storage of the raw data.

Submitted data (mostly coming from CPCs) are managed through ad-hoc Access databases that serve the main
purpose of providing a graphical interface for the ingestion and validation of the provided data. Once these are
finalized, they become part of the datasets stored by the main IOTC database: all information related to the data
submitter (including contact details for the CPC focal point) is lost, and at this stage it’s not possible to get back to the
original data if not by storing them aside (as archived files) for later reference.

Furthermore, none of the management steps described above does implement any access control logic: any user that
has physical access to the involved databases has potentially the rights to perform any kind of operation on them.
Also, for this reason, destructive operations on the data (be it pinpointed record modifications or bulk upload of
reported data, as well as the production of synthesized data following the execution of any of the processes above) are
not accounted, and it is practically impossible to identify who did what on a specific dataset.
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Keeping track of historical records for all of the main datasets is only possible by either archiving the status of the
different databases involved in the process (mostly the Access database files above) or by backing up the content of
the main relational databases.

Given the complexity of the tasks to be accomplished and the long lifespan of the current processes (since their initial
inception) the proliferation of components and sub-systems depicted above should not come as a surprise and is
perfectly legitimate.

Nevertheless, the efforts into redesigning the data management systems while still maintaining the same level of
functionality of the legacy one, have currently materialized in the following:

o 3 different SQL Server databases on the same server instance (one containing the raw data plus the user
credentials and roles, the reference codelists, the configuration tables and the original reported data files, one
containing the outcome of the different processes including nominal catch disaggregation, catch-and-effort /
size-frequencies distribution and catch-at-size and catch-at-age datasets, and one containing the history log of
all the operation performed on the reported data);

e One web application exposing the REST? remote services that serve as backbone for any operation available
through the system;

e One web application exposing the User Interface to interact with the system.

Furthermore, beside the need of having a SQL Server database license, there is no other vendor lock-in and all the
components are implemented with fully open source technologies (namely Java 8, Spring, Jersey, Angular JS,
Bootstrap) all available as production-level components.

As anticipated, the major benefits implied by this approach are:

e Limited number of components (reduces maintenance and evolution costs);

o Data processes are stateless (multiple users can perform the same process at the same time without interfering
with each other and producing repeatable, deterministic results);

e The system is inherently accessible from anywhere (does not require being physically within the I0OTC Local
Area Network);

o Fully-fledged access control (users have limited capabilities: they can perform only the operations they’re
entitled to);

Inclusion of geospatial features as natively provided by the RDBMS of choice;

o Data extraction could be made available to external users as well (as long as the data is public: otherwise,
specific credentials could be granted to scientists / data analysts);

e Data consumers could use the REST services to get access to the data they need (see above). This means, in
principle, that consumers should incorporate REST calls e.g. in their R scripts to get live data from the system
instead of having to download the datasets once they’re made publicly available;

o Extended features could be incorporated within the IOTC website to complement what is currently available
through the Online Query Panel;

o Dissemination of curated data sets through the IOTC website is greatly simplified.

Major changes
The initial step for the successful implementation of the new data management processes was a complete redesign of
the existing main database.

The data structure was almost completely normalized in order to reduce redundancy to a minimum. The definition and
content of many core codelists was revised to be more consistent with the actual data: in particular, some gear and
species aggregations have changed not only in terms of adopted codes (aggregates do now have a symbolic code
starting with ‘AG”) but also in terms of the entries that are part of such aggregations.

Furthermore, the gear definition does now incorporate the concept of ‘school type’ within the gear itself (Purse Seines
are now split between Purse Seines — Free School and Purse Seines — Log School).

Area codes (fishing grounds) have been hugely revised as well: in addition, thanks to the native geospatial extension
provided by the RDBMS, it was now possible to incorporate the proper geographical boundaries for each area,

2 REST stands for REpresentational State Transfer, which is a coordinated set of components, connectors, and data elements
within a distributed hypermedia system — See: https://en.wikipedia.org/wiki/Representational_state_transfer
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including most of the irregular ones. As a consequence the overlapping fraction between two different fishing grounds
can be calculated and used to proportionally distribute quantities when reallocating data sets (Reported Catch and
Efforts / Reported Size-Frequencies).

The notion of ‘alternative effort’ was also introduced.

In the legacy database, multiple effort records with different effort units could refer to the same strata, and a
prioritization of effort codes was originally adopted to be able to tell which of the different effort units should be
considered as primary.

This was particularly evident when producing the reallocated catch-and-effort dataset, as efforts not referring to the
main unit (by gear) were simply discarded. Now, with this new approach, no effort record is discarded anymore (as
long as it refers to either the primary or the alternative effort for a given gear) and this might lead to changes in the
produced effort values within the disseminated datasets.

Data aliasing

To enable a proper transition from the old to the new coding systems, we will disseminate the transposition mappings
between current and new codelists. These transpositions are not always 1:1 and sometimes they might introduce
aliasing that will prevent exact backward conversions between new and old datasets.

As an example, the old ‘Species’ codelist was listing these three distinct codes:

¢ BAR - Barracudas
e BVV - Yellowmouth barracuda
¢ YRS - European Baracuda

for different types of barracudas that now, under the new ‘Species’ codelist, are all equivalent to the aggregate:
e AG32-Barracudas

This means that it will not be always possible to perfectly match records when comparing datasets produced by the
current process with the same datasets produced by the new one.

The same also happens with a few gear codes, namely:

¢ HOOK - Hook and line
¢ HATR - Hand line and Troll line

that are now, under the new ‘Gear’ codelist, all equivalent to the aggregate:
e AGO08 — Handline and Trolling

Other relevant changes related to the ‘Gears’ codelist include renaming the Baitboat-related gears to their Pole-and-
line equivalent, namely:

Legacy database New database
BB — Baitboat PL — Pole and line
BBM - Baithoat mechanized PLME - Pole and line (mechanized boats)
BBN - Baitboat non-mechanized PLNM - Pole and line (non-mechanized boats)
BBPS - Baitboat and purse seine AGO01 - Baitboat and purse seine

Features overview
Here we will present a brief list of the features as currently available within the new integrated IOTC statistical data

management application.
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As anticipated, the application is accessible as a remote web application: therefore, all that is needed is a web browser
(we recommend using recent, W3C compliant browsers such as Google Chrome and Mozilla Firefox) and a working
DSL-grade internet connection. A screen resolution of at least 1600x900 pixels is also needed to avoid excessive
scrolling through the application pages.

Dashboard
IOTC Statistics Database | = | RIS Welcome, Mr. Administrator!

E Tasks dashboard | Select any of the available tasks by category

= Available tasks (based on current logged user capabilties) ot Records per dataset by year
< e e [T - (o = |- N

300000

B Administration - Perform ¢

£ Reference data - M

Il Data sets - war

P 250000
i@ Nominal cafches

I Discards
200000

1996
FR - Size and Frequency - Frequencies: 135837

A Fishing crafts
4 Catch and Effort 150000
@ size / Frequency
100000

¥ Fish prices

@ Country indicators £0000

'l Dissemination - Manage data dissemination to public / restricted audience

0t

i P Retesh
sh Current datasets BEEE] NG -Nominal Gatch [ DI~ Discargs [1 FG - Fishing Crafts [ EF - Catch and Effort - Eforts [] CA - Catch and Effort - Catches [] SA- Size and Frequency - Samples

0 FR - Size and Frequency - Frequencies [ PD - Fish Prices - Products [ PR - Fish Prices - Prices [ C1- Country Indicators
Dataset Records  Confidential Final  With remarks Last update

@ ne 53,640 26 53,640 2,632 2816/04/07 ©2:44:00
@ pr 209 31 409 @ 2016/03/17 09:38:48
& Fc 3,268 ] 3,268 2015/04/16 00:60:00

@ e 313,975 4,751 313,975 ®  2016/83/62 12:60:00

Figure 1. The overall dashboard as available to an administrative user

Figure 1 shows how the dashboard looks like for an administrative user (all grants enabled). On the top left section,
you can see the list of available tasks grouped by category. To its right, a graph showing the size (in terms of number
of records) of each dataset is also available. It can display data as a line chart, a bar graph (shown) or as a radar graph.
Data can be filtered by dataset and by starting year.

The overall dataset details are also displayed in the bottom-left panel, reporting — by dataset — the total number of
records alongside the number of records marked as final or confidential and the number of records with remarks set.
The date of last update is also shown.

Users can have a quick glance at the current status of each dataset and can also access its content by simply clicking
on the dataset label within the ‘Current dataset’ section.

Figure 2 and 3 show the expanded details of the tasks list as available for an administrative user (Figure 2) and for a
Nominal Catch and Reference Data manager user (Figure 3).

As you can see, the list of tasks available to the non-administrator user is limited to Reference Data and Nominal
Catch management. This will prevent such user from performing administrative operations and changes to other data
sets he / she is not directly responsible for.
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-— =
& Tasks dashboard | Select any of the available tasks by category = Tasks dashboard | Select any of the available tasks by category

E Available tasks (based on current logged user capabilties) = Available tasks (based on current logged user capabilities)

o v o <

2 Users

% User roles =
¥ User capabilities g

Other reference data

> User sessions
I Data sets - &

i Nominal catche

1 Discards

& Other reference data
8 r reference data A Fishing crafts

Il Data sets - M v 4 Catch and Effort
B8 Nominal catches & Size / Frequency
1 Discards ¥ Fish prices

A Fishing crafts @ Country indicators

4 Catch and Effort
N G e AL e e Ea e T R PR

@ Country indicators

Ml Dissemination - ma

Figure 2. Tasks dashboard (admin user) Figure 3. Tasks dashboard (NC manager user)

The overall list of available tasks is the following:

e Administration
o Users — list / create / update / enable / disable system users and change their roles
o User roles — list / create / update / delete user roles
o User capabilities — list / create / update / delete user capabilities
o User sessions — list / terminate user sessions
e Reference data
o Codelists — list available codelists, create / update / delete codelists entries
o Other reference data — list other available reference data (aggregations, mappings etc.), create / update /
delete other reference data entries
e Data sets
o Nominal catch — manage nominal catch records / produce nominal catch summaries and reports / upload
nominal catch data / export nominal catch records / disaggregate nominal catches
o Discards — manage discard records / upload discards data
o Fishing crafts — manage fishing crafts records / upload fishing crafts data
o Catch and Effort — manage catch and effort records / upload catch and effort data / export catch and
effort records summary / reallocate catch and effort records / display reported catch — effort — CPUE data
on an interactive map
o Size / Frequency — manage size and frequency records / upload size and frequency data / convert and
distribute size and frequency records / display reported sample distributions on an interactive map
o Fish prices — manage fish prices records / upload fish prices data
o Country Indicators — manage country indicator records / upload fish prices data

Actual available tasks will differ — by user — based on his / her grants.

User management
Within this section (accessible only to users with the proper administrative grants), new users, roles and capabilities
can be created. It is also possible to change capabilities by role and update user grants and details.
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I0TC Statistics Database | = Welcome, Mr. Administrator! n

¥ Adminisiration -

1 Current users | m Showing @ filtered entries over a total of @

ID Name E-Mail Roles
ﬂ E E PN Administrator (Mr.) stats.admin@iotc.org m
EEE David Wilson (i) david.wilsonfiotc.org
ogE Fabio Fiorellato (Mr.) fabio.fiorellatofiotc.org
E E E Guest User (Mr.) guestfiotc.org
EEE =TT James Geehan (Mr) james.geehanfiiotc.org
E E E Lucia Pierre (Ms.) lucia.pierrefiiotc.org
ﬂ E E Miguel Herrera (Mr.) miguel.herrerafiopagac.org

EEE Sarah Martin (Mz.) sarah.martinfiotc.org

Figure 4. Listing the available system users with their roles / capabilities

IOTC Statistics Database | = Wetcome, . Aaminsraor [ 1) [EXEEED)

L SMARTIN / saran martin | [ 2 upaste | % sack |

™ Credentials A Personal details 3 Roles

® :
®

=

=

®

=

®

0 CIIEE—

e

B e

s

=

®

o EIIEE.
®

@

Overall capabilities: # NC_CREATE | + NC_DELETE | # NC_DISAGGREGATE | # NC_FINALIZE_DISAGGREGATION | # NC_READ

Figure 5. Listing and editing roles for a specific user

Figures 4 and 5 show the current interface to list and edit system users, as well as editing a specific user’s roleset.
(these operations are only available to administrative users).
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Codelists and other reference data management
These tasks will allow entitled users to perform changes to existing codelists or other types of reference data
(including mappings, aggregations and configuration tables). They’re two of the crucial operations that can be
performed within the system, as modifications to either codelists or reference data will introduce changes to the data
dissemination and management processes (e.g. changing a higher level species classification will include / exclude the
species from appearing within the disseminated data).

The major difference between codelists and ‘other’ reference data is that the first are referenced throughout all the
datasets, whereas the second are mostly used to relate codelists among themselves and provide mappings (for
backward compatibilities with the legacy codes) and configuration parameters to the data management processes.

IOTC Statistics Database | = | CETEAIES

i= Reference Data ~
iZ Current codelists Showing @ filtered entries over a total of @)

Type i

STRUCTURED

STRUCTURED
STRUCTURED

STRUCTURED

B ; ¢ p-20160530:

Name “ Description
ﬁ n The Boat Type codelist
ﬁ n The Certainties codelist
[ @country | ﬁ n The Country codelist
ﬁ n The Coverage Rate codelist
[ @currency | ﬁ n The Currency codelist
[EY 3 7re Data set codelist
ﬁ n The Data Source codelist
ﬁ n The Discard Reason codelist
ﬁ n The Distribution Range codelist
ﬁ n The Estimation Procedure codelist
ﬁ n The Estimation Type codelist
ﬁ n The Fishery codelist
ﬁ n The Fishery Group codelist
[0 3 e Fishery (Official) codelist
[E3 33 Tne Fishery (scientific) codalist

8855-I0TCSe9

Welcome, Mr. Administrator! | i |

1t Total Entries 1t
32
3
83
26
4
8
28
3
3
63
9

56

© 2016-85-30 13:41 (+848@) | 29m : 23s EE‘ |
— -

Figure 6. Listing all the available codelists
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IOTC Statistics Database | = Welcome, Mr. Administrator! n-
Reference Data ~

=
S speates 2| Tl Il snovino @y nterea enres over a toatof @) m 75 msec.

10 Code Species group Species official Species scientific Is IOTC species
i n n i elo It

1 YFT & TUNAS - Tunas & ¥FT - vellowfin tuna & YFT - vellowfin tuna = Thunnus

2 BET & TUNAS - Tunas & BET - Bigeye tuna & BET - Bigeye tuna 8 Thunnus

3 sk & TUNAS - Tunas & sk3 - Skipjack tuna & sk1 - Skipjack tuna = Katstwor

a ALE & Tunss - Tunas & aLe - albacore & aLe - albacore 4 Thunnus

5 sBF & TuNAS - Tunas & sBF - southern bluefin tuma & sBF - Southern bluefin tuna ® Thunnus

3 swo & BILLFISH - Billfishes & swo - swordfish & swo - swordfish & Xiphias g

7 Bl & BILLFISH - Billfishes & mar - marlins nei & BLm - Black marlin = Makaira i

8 BUM & BILLFISH - Billfishes & MAR - Marlins nei & BUM - Blue Marlin 4 Makaira 1

3 uLs & BILLFISH - Billfishes & mar - Marlins nei & mLs - striped marlin & Tetraptur

18 sFa & BILLFISH - Billfishes & BIL - pillfish nei & sFa - Indo-Pacific sailfish = Istiophort

11 LoT & TUNAS - Tunas & LoT - Longtail tuna & Lot - Longtail tuna = Thunnus

12 ki & Tunas - Tunas & rau - Kawakaws & xau - kawakawa & Euthynnu

13 FRI & Tunas - Tunas & FRZ - Frigate and bullet tunas & FRI - Fripate tuna = Auxis the:

14 BLT & TuNAS - Tunas & FRZ - Frigate and bullet tunas & BLT - Bullet tuna ® Auxis roci

15 com & SEERFISH - Seerfishes & com - Marrou-barred Spanish mac. & cOM - Narrow-barred Spanish mac €1 Scomben

4 »

@ - 2 3 4 5 68 7 16 | v »
A& ; 5.0-20158530:0855-I0TCSe9 © 2016-85-36 13:42 (+8408) | 29m : 45s ﬁﬁ

Figure 7. Listing the content of a specific codelist (the ‘Species’ codelist, in this example)

IOTC Statistics Database | = weicome, W Acminisiatod ([ )
Reference Data ~

B e LT

B Data Il Metadata
+ Code: = A Please review the following issues before proceeding:

<NOT SET> ] « Value for field code is required

¥ species group:

TUNAS - Tunas ® -

¥ Species offical:

YFT - Yellowfin tuna -

v Spectes scientc

YFT - Yellowfin tuna -

+ |s IOTC species:

EYes ONo
B Crinmtifin manan-

B 1.0.0-20168538:0855-10TC589 @ 2016-85-20 13:43 (+8488) | 29m : 395 ﬁﬁ

Figure 8. Editing a codelist entry
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The codelist and other reference data management tasks allow changing (updating / deleting) entries from within a
codelist as well as creating new entries.

When updating or creating a new codelist entry, the system will actively support the user into ensuring that all
mandatory fields are set, and will provide ‘search as you type’ facilities to identify related reference data (see the
‘Species official’ field in Figure 8) that the codelist might include.

Dataset management
The dataset management tasks encompass all the operations that might be performed on the type of data currently
managed by the system. Functionalities common to all datasets do include:

o Filtering a dataset content
o Creating / Editing / Deleting a dataset entry
o Uploading new data (by using one of the forms currently available for download through the IOTC website)

Furthermore — depending on the type of dataset — some additional operations are also available.

Figure 9 and 10 show the interfaces used to filter the content of a given dataset and edit any of its record. They’re
consistent across all dataset, therefore we will limit to present their appearance only for Nominal Catches.

|QTC Statistics Database = | X3 =N Welcome, Mr. Administrator] m

| & Nominal Catch -

Y Filter available data or [ EEEE
Additional data: Results per page: W 4:- | Showing I filtered records over a total of GZIJ) in 158 mSec

Year Quarter Fleet Fishery Fishing ground Species

“ v u | Select a codelist entry... “ Select a codedfist entry.. = I.T Select a codelist entry.. - n Select a codelistentry... ~ u

— - B -~

B ﬂﬁ 1950 Entire year (Jan 1st -. Netherlands Anfilles (Spanish ownershif*SH & IRWESIO - Indian Ocean -. & FRI - Frigate tuna Awx

7 Eﬁ 1358 Entire year (Jan 1st -u e United Arab Emirates 1e & IRWESIO - Indian Ocean -.. & FRI - Frigate tuma Aux

— AUS Australia

B EE 1958 Entire year (Jan 1st -. ! e & IRWESIO - Indian Ocean - & rau - kawakawa Eut!

— BGD Bangladesh

B ﬂﬁ 1958 Entire year (Jan 1st -.. 1e & IRWESIO - Indian Ocean -. & skl - skipjack tuna Kat:

= BGR Bulgaria

B Eﬁ 1950 Entire year (Jan 1st -. e & IRWESIO - Indian Ocean -.. & skl - skipjack tuna Kat:
BHR Bahrain

? Ea 1358 entire year (Jan 1st -. BLT Belize - 12 & IRWESIO - Indian Ocean -. & YFT - vellowfin tuna Thu

) E@ 19508 Entire year (Jan 1st -. & MDV - Maldives & PL - Pole and line & IRWESIO - Indian Ocean -. & YFT - vellowfin tuna Thu

) Eﬁ 1950 Entire year (Jan 1st -. & D - India & BS - Beach seine & IRWESIO - Indian Ocean - & BIF - Striped bonito San

) Eﬁ 195@ Entire year (Jan 1st -. & D - India & Bs - Beach seine & IRWESIO - Indian Ocean -. & BLT - Bullet tuna Awx

B EE 1358 Entire year (Jan 1st -. & IND - India & BS - Beach seine & IRWESIO - Indian Ocean -.. & FRI - Frigate tuma Aux

) E@ 1358 Entire year (Jan 1st -.. & D - India & BS - Beach seine & IRWESIO - Indian Ocean -.. & kaw - xawakawa Eut!

=) E@ 195@ Entire year (Jan 1st -. & IND - India & BS - Beach seine & IRWESIO - Indian Ocean -.. & skl - skipjack tuna Kat:

) Eﬁ 1950 Entire year (Jan 1st -.. & D - India & BS - Beach seine & IRWESIO - Indian Ocean - & YFT - vellowfin tuna Thu

_ Ea 1358 entire year (Jan 1st -. & YEM - vemen & aEe3 - Gillnet, handline. & IRWESIO - Indian ocean -.. & com - Marrow-barred span. Sco

) Eﬁ 1950 Entire year (Jan 1st -. & YEM - ¥emen & AGe3 - Gillnet, handline. & IRWESIO - Indian Ocean -.. & FRI - Frigate tuma Aux

4 3

B ;.5.0-20168538:8855-10TC503 © 2016-25-30 13:53 (+040) | 29m : 485 [0 T

Figure 9. Filtering the content of a dataset (Nominal Catches)
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|0TC Statistics Database = BELT=I=rs Welcome, Mr. Administratorl m

B Add a new NC record [E22))

B Data

¥ Year: E=3 Please review the following issues before proceeding

+ Value for field catch quantity is required

« Value for field Flest code is required

» Value for field ar = is required

« Value for field species cede is required

« Value for field catch qu ity unit code is required
AUS Australia « Value for field source code is required

Value for field quality e is required

ARE United Arab Emirates

BGD Bangladesh : ) . :
» Value for field patz source code is required
L3 Bulgaria » Value for field estimation procedure code is required
BHR Bahrain « Value for field coverage rate code is required
BLZ Belize -
¥ Fishery code:
PSFS - Free-school tuna purse seine -
¥ Area code: & Fishingsround
Select an entry in the FishingGround codelist... =
» Target species code:
¥ Species code:
Select an entry in the Species codelist... =
B 1.0.0-20168530:9855-10TC509 © 2016-@5-39 13:55 (+84e@) | 29m : 48s

Figure 10. Editing a dataset record (Nominal Catches)

As was the case when editing a codelist entry, the system supports users into ensuring — when editing or creating a
new dataset record — that all mandatory fields are set, and will present filterable dropdown list to allow selection of
any referenced codelist (when required by the specific dataset).

Uploading new data to the system is a process that is basically dataset independent. The only changes required, by
dataset, are related to the adoption of a different data upload template among those currently available for download
under the IOTC website®.

Although the adoption of these forms is not mandatory for CPCs, we strongly encourage that all data is submitted to
the Secretariat by means of any of these. This will ensure that the sanity checks and error fixing procedures available
within the system could be effectively used to perform a first quality assessment of the uploaded data as soon as they
are received.

Figure 11 shows the user interface presented to users after a valid XLS file has been uploaded to the system. At this
stage, the data assistant is supposed to select a proper source and quality level for the uploaded data, as well as the
confidentiality level to assign to the uploaded records.

The system will automatically display the metadata as available within the uploaded file (submitter name /
organization / contact details etc.) and will also present a preview of the uploaded data (the first ten rows).

3 http://www.iotc.org/data/requested-statistics-and-submission-forms
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I0TC Statistics Database

Pr——
i Nominal Catch -

® Upload NC data

submitterguail me
Submitter phone:

Sl & Quick links -

_1RC.x1sm

Organization phone:

Flag country:
ARE

F1 - Foreign research institution
+ Step 1. Select the file to upload 10 10TC .
LO - Liaison Officer
® Select an xism file 2989

Metadata (as extracted from the uploaded file):

S Pl -Published data (Intemet) hd
Submitter name: Organization name: Reporting eountry: Year: - (‘
Submitter Name Submitter Organization ARE 1950 Select an entry in the Sources codelist
Submitter e-mail: Organization e-mail: Cateh units: Data quality:

ur
Comment:

Welcome, Mr. Administratorl

FA-FAD

NI - National research institution
A PC- Personal commurnication
PH - Published data (hardcopy)

G - Good quality

[ moT SET ] 112233 Foo comments. Confidentiality: [ PUBLIC |
@ Publicdata @ Confidential @ Validate worksheet content”
To enable worksheet content validation, please select a source and a data quality level for the file
Header and first 10 content rows as available in the NC worksheet:
T A S A e e A A e e S e e S S e =S 7S B
Row # - - - - T alunga  Thunnus obesus . . . . -
R BS EIO FIN RCOB. RELG. ALB ne 456 -
R o ---- 555
3
3
3
R
5

Row #10

» Step 2. Analyze validation messages
» Step 3. Resolve possible collisions and commit changes

© z036-05-20 14:05 (+os00) | 20m : 205 ([ Wl [

B 1.0.0-20160530:8855-10TCS9

Figure 11. Adding metadata and showing a preview of the uploaded data
Once the ‘source’ and ‘quality’ fields have been filled, the data are ready to be validated.

The currently applied validation rules will check that all mandatory data are provided, that there is no gap in the
records and that all codelist references are correctly set.

If any record is breaking one of these rules, the upload process stops and presents the user with the list of faults, some
of which might require updating the content of the involved codelists (e.g. fishing grounds) while other will require
updating the actual file sent for upload.

Figure 12 shows an example of the error reports received once data is validated.

In this specific case the system has identified that within the uploaded form there are five fields that were supposed to
be mandatory and that have not been filled. It’s up to the user deciding whether these can be properly filled or it’s the
case of getting back to the original data submitter and request for clarification.
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I0OTC Statistics Database = & Quick links ~ Welcome, Mr. Administratorl

& Nominal Catch ~

® Upload NC data

» Step 1. Select the file to upload @

“ Step 2. Analyze validation messages

© validation messages in ) rows, of which: @

#27 m @ validation messages in @ columns, of which: &G
[ ) Fishery code is mandatory
[ #s] Twpe of data is mandatory
m Data source code is mandatory
[ #s5] Estimation procedure code is mandatory
m Cowverage code is mandatory

O total validation messages of or type: upload finalization is forbidden.

Figure 12. Sanity check results for the uploaded data

Once everything has been fixed and all validation rules are successfully triggered, the system will check whether the
uploaded data are conflicting with existing records of the same dataset. This in order to prevent overwriting data that
is already consolidated: in some circumstances it is perfectly legitimate for a data submitter to provide updates to past
records. For this reason, the system allows users to decide — on a colliding record by record basis — whether updates
should be committed or not.

Figure 13 shows an example of the collision reports received once data is successfully validated. In this case, there has
been an update on the catch quantity and confidentiality status of an existing record. The user can decide whether this
updates should be committed or not within the system.

I0TC Statistics Database | = | (L. Welcome, M. Administrator ﬁ
& Nominal Caich -

® Upload NC data
> Step 1. Select the file to upload @

> Step 2. Analyze validation messages @

+ Step 3. Resolve possible collisions and commit changes

©@ vl records and @9 confcingrecords of which @ ars marked for cofimation and @ are being aiscarced <« [l 2 0 |

Collision  Conflicting records:

® Uploaded dsta : T (I g - identifed cifferences are marked like ()
e owne  Ams  Ret Py peces Comhmarsy  om Sawe  owry e pr— f—— Croston e opasmaty fr——

@ Existing data
Year Quarter Area Flest Fishery Species Catch quaniity Unit Source. Quality Is final Ts confidential Created by Creation date: Updated by Update date
1058 ° measto are o A 223.e80000 ur o v © © T 2016/05/30 = =

Figure 13. Resolving data collisions prior to upload finalization

Nominal catches

Beside the common management processes already described for all the datasets, entitled users are enabled to perform
additional sets of operations on the Nominal Catch records. These operations are mostly meant to support the data
assistant into identifying possible inconsistencies within the data (prior or following the bulk upload of new nominal
catch records) as well as produce reports showing trends and composition of the current records within the dataset.
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Additionally, the system can also produce Nominal Catch disaggregation upon request, as a preliminary step for the
generation of the datasets required for the stock assessment of all involved species.

An example of the type of reports that can be generated for Nominal Catches is shown in Figure 14.

Welcome, Mr. Administrator! @ G+ Logout

IOTC Statistics Database | =

& Nominal Catch ~

Produce reports for: = ARe-united ArabE.. % ~ by: F Fishery @© Download ~
© Data window: 50 years (@ Recentdata: Last 4 years % Inconsistency: Thresholds 50 % ..|| Trends:

» Nominal catch report by species for are - United Arab Emirates

Year Catches (kMT)

Species 67 68 69 70 71 72 73 74 75 76 77 78 79 8@ 81 82 83 84 85 86 &7 88 89 98 91 92 93 94 95 96 97 98 99 80 01 02 B3 04 05 €6 07 68 09 18 11 12 m Total  Recent! Species
con nn Nun*n nunn  * * * * * 273.529 5.320  COM
LoT Nm*Nnnmnm*:n nnmnn*¥* n 1999 - ARE - MLS (Striped mariin): %* ¥ ¥ * 116.816 1.785 LOT
KA nunnumununn % * 4170151 MT Warning® current % % ¥ * 58.315 1.625 KAl
FRI WIN0mnnm#*%*n reported catch has exactly the same #* #* 18.294 1.825 FRI
AG28 value reported the previous year - * * 52.804 08.455 AG28
SFA n Click to display records for this * ¥ * 5.869 ©.196 SFA
BUM n stratum * ¥ * 1.11@ 8.823 BUM
BLM n " - * ¥ * 8.483 .01 BLM
LS n n n * #* ¥ * 9.122 ©.883 MLS
GUT nmn nnunumnmn ¥ * * * 8.396 0.808 GUT

Species 67 68 69 78 71 72 73 74 75 76 77 78 79 80 81 B2 83 B4 85 86 87 B8 89 99 91 92 93 94 95 96 97 98 99 90 01 02 03 04 05 @6 07 08 09 18 11 12 13 14 15 16 Total  Recent! Species

[ho data available [ |0.080-0.499 catches <500 MT [ |@.500-2.000 catches between 500 and 2000 MT [ |2.e01- catches > 2000 MT [J Recent years interval

@ Data are sorted by descending recentl catches values: actual ordering by species may vary when changing the recent years interval
# Year-to-year inconsistency: catch data differ by more than +/- 50% from data reported the previous year

Il Year-to-year inconsistency: catch data has exactly the same value reported the previous year

t Recent data are calculated as the average catch data during the last 4 years (by species or species group)

This report has been generated with data that were current as of 2016/85/30 @ 14:56:20

B 1 g n-7a16A525:1145-T0TCSAG © 2016-85-38 14:56 (+8400) | 29m : 485 [N I
statistics.iotc.org/ui/#/nominalCatch/filter/1999/*/ARE/*/*/MLS

Figure 14. Nominal Catch reports by fleet and species

These type of reports will show catch amounts (for a given fleet) during a specific user selectable timeframe. The cell
colors tell the range of catches for each species / year, whereas the icons superimposed to the cell will help identifying
relevant discrepancies between data reported between two consecutive years as well as repetition patterns of some
kind. In Figure 14, as an example, is shown that catches of Frigate tuna for United Arab Emirates were constantly
reported with the same value (100 MT) from 1975 to 1981.

Similar reports by fleet can also be limited to specific gears or fishing zones (eastern or western Indian Ocean) and in
all cases they can be exported as images or as raw CSV data for later analysis.

Another type of summary report currently available for Nominal Catches is shown in Figure 15.
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I0TC Statistics Database | = Welcome, Mr. Administratorl =

& Nominal Caich ~

:§E NC summary graphs by year (MT) [ 1950 .. 2016 ] - All fleets / All areas / All fishery types / All fisheries - Graph type: Legenn ﬁ

Criteria Cumulative catches (27 species) Nominal catches by year (MT) [ 1950 .. 2016 ] - All fleets / Al areas / All fishery types / All fisheries / All IOTC species / Final / Public records
Time range: Species MT 700000
YET 11,582,266.868
From: | 1950 1
BET 4218.700.79 600000 /
To: | 208 s 12,138,434.798 /
Filter by: aLs 1,435.791.164 500000 - /
4 \
ser 1,425,626.807 / H .
R . ~. o
SWO. 818 495.814 400000 / J \‘ /| ‘
X |
e " 270,009.548 - \/
- ST, A
- B 376.682.764 300000 [ £ {
s 207,469.389 5z / \
: BN 479.930.176 200000 £ \
- Lot 2,898,572.029 o 2ty
* marks non I0TC species oy 3,335,662.789 100000 vy
Record types: FRI 2,063,930.939
— BLT 188, 117.690
K FINAL  PRELIMINARY
con 4,148,686.106 g
hr 1,376,609.29 VFT -Yellowin tuna || BET-Bigeye tuna [ s Marin [] BUM -Biue Martin [] MLS - Striped marlin
. . N N SFA-Indo-Pacifcsaifish [] LOT- Longtailtuna [] [ GUT- Indo-Pacific king mackerel [] AG14 -Billish nei
5 Jassification: as14 5,409.429
pecies classilication [ AG04- Marlins, saiffish, spearfish nei [1 AG03 nd Frigate and bullettunas [ AG13 - Tunas nei
——— i 82,785.926 AG10 - Skipjack funa and Kawa 2 - Tunadike fishes nei
= S aces 10,131.73

Current data as of 2016-05-30 14:57:38+0400

A& 1.5.8-20160530: 8855- 10TCS83 © 2016-85-38 14:57 (+0400) | 29m : 455 (50 i

Figure 15. Nominal Catch summary reports and graphs

This type of summary report is providing the same type of information as currently available in the Excel files
disseminated — as part of the Nominal Catch dataset — prior to each working party. With this specific feature, users can
select a time range, a subset of the available fleets, gears, gear types (industrial / semi industrial / artisanal), catch
areas and species, and have the corresponding reported Nominal Catches displayed as a line chart, a cumulative bar

chart or a radar chart.

Nominal eatches by year (WT) [ 1980 .. 2016 ] - Al fleeis / All areas | All fishery [ypes i Al lisheries | 5 species [ Final | Pubic records Nominal catches by year (MT) [ 1960 . 2016 ] - Al fieets / Al are:

ﬂhﬂFq*Hhﬁﬁrﬂﬁﬁﬁﬁﬁﬁﬁhﬂ

(ot P L)

Nominal catches by year (MT) [ 1950 .. 2016 ] - Allfleets / All areas / Allfishery types / Al fisheries / 5 species / Final / Public records

700000

600000 . /\
/
o / i |
oy W

300000 v

200000 /

100000 /'/

VT-Yelowin tuna || BET- Bigeyetuna [] SKJ-Skipjacktuna [] ALB-Albscore. [] SWO - Swardish

Current data as of 2016-05-30 14:58:27+0400

Figure 16. The different types of graphs that can be generated for Nominal Catch summary reports
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The selected data subset can then be exported as a CSV file or graphs downloaded as images.

The last Nominal Catch specific feature is related to the Nominal Catch Disaggregation process. So far, within the
legacy system, it is implemented through a specific Access database that takes care of linking to the existing dataset
and apply the envisaged disaggregation procedures to produce a dataset which does not refer to neither gear nor
species aggregates.

The current implementation of the Nominal Catch process is accessible through the user interface in Figure 17.

IOTC Statistics Database = = |ECIeIEILIERd Welcome, Mr. Administrator!
Y Disaggregate NC data for: AUS

@ Please note that you might find, among available choices for fishery and species, also references to non-aggregated entries. This is perfectly normal, and is due to at least one record existing for that fishery / species that is in combination with an aggregation of the other type.

Additional filters: limit to [cAle](e] specles @ PUBLIC rscomsmma Y FINAL slalus

Current filters identify @) Nominal Catch records that can be disaggregated” vs. {IJ) total records matching provided criteria
Identification of data to disaggregate is limited to records referring to a fishery and / or species agaregation

2 Available disaggregation runs:

[[] Date Processed by Year(s) Fleet(s) Fishery(es) Area(s) Species | P F NC NCd NCnd NCdp NCtd NCf Comment
ﬁ‘:|E 4 A 2016-85-27 17:58:38 [ 2 anan | --- --- --- --- a © © O 21588 70 41438 110 5789 41548 Foo

B 1.0.0-20160525:1145-10TC509 © 2016-05-30 15:15 (+0400) | 29m : 56s [ LK

Figure 17. The Nominal Catch Disaggregation process console

A first improvement over the existing Nominal Catch Disaggregation process is that users are now able to select just a
subset of the Nominal Catch records to be disaggregated. Furthermore, disaggregation results are stored within the
system and can be re-loaded at any time, to provide further insights into historical results.

Once the user has selected a subset of the Nominal Catch to disaggregate (or possibly the entire dataset, as it should be
most of the times), the system will process the records and — based on the current disaggregation procedures — will
provide as output the overall results of its execution.

Under some circumstances, it might happen that some records cannot be automatically disaggregated: in that case, the
user is supposed to provide his / her estimates about how to assign catches by single gear / species.

Disaggregation completed in 81283 mSec. producing {ZI) disaggregated records out of the original EEL) aggregated records.

Disaggregation produced empty results "Dr@ original records due to missing data ¥» These records need to be manually revised before finalizing the results!

* Disaggregation procedures triggered by number of original records:

= was triggered by (EZDD) records
was triggered by (ED) records
was triggered by (ED) records
was triggered by (D recoras
was triggered by (D recoras
was triggered by (lED recoras
was triggered by (@D recoras

AEHEHEHE

Figure 18. Disaggregation results (showing the number of records disaggregated by procedure)
Figure 18 shows an example of the preliminary report produced by the disaggregation process. In particular, we see
that of the original 338 Nominal Catch records to be disaggregated (limited only to Australia) the system was able to
produce 848 distinct (non-aggregated) new records by applying any of the 8 currently available procedures (see
appendix A.2 to this document).

These were still not able to disaggregate 20 original records, for which manual intervention is required.
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The reason why still some record need to be disaggregated by hand is that most of the current procedures are looking
at different time intervals and proxy fleets or gears (see appendix A.1 to this document) to identify records to be used
for the disaggregation. Under some circumstances — and with the current procedure configurations — not all records
can identify alternate records to be used for the purpose.

¥ Disaggregation results | Show filters ‘
< Browse results by procedure #ﬁ 3 A and severity:w Hle | - 2 3 4 5 68 T 17
ID: @01742 / 1956 / AUS f AGP® [ IREASIO / SBF / 500.000000 MT o u‘fsag'gnegareu‘rerwu‘su‘envfﬂgfmmo original Nominal Caich records “
aED o: - / 19s6 [ Aus / GI [/ IREASIO / SBF / 8.016226 MT
aED o - / 1956 [ Aus / HL [ IREASIO / SBF / 32.249218 MT
aED o - / 1956 [ AUS / TL [ IREASIO / SBF [ 467.734568 MT
o original NC records that yield the previous disaggregation results (as per criteria friggered by procedure #5)
@D o: e1225 / 2002 [ AUS [/ GI /| IREASIO | SBF |/ 6.004060 MT | Region: SEAIO | Operation: AR | Quality: Good quality | Source: Liaison Officer
@D 10: es2215 [ 2014 [ AUS [ HL | IREASIO | SBF T | Region: SEAIO | Operation: AR | Quality: Good a | source: Liaison Off:
@ED 0: e11736 / 1983 | AUS | TL | IREASIO /| SBF | Region: SEATO | operation: AR | Quality: Good g | source: OFf
@ED 0: e17103 / 1990 /  Aus TL | IREASIO /| SBF | Region: SEATO | Operation: AR | Quality: Poor g | Source: OFf
@D o e1see1 / 1991 /  Aus mn /! TREASIO |  SBF | Region: SEATQ | Operation: AR | Quality: Poor o | Source: Liaison OFF
@D o eisose / 1992 /  Aus mn /! IREASIO |  SBF 9 MT | Region: SEATO | Operation: AR | Quality: Poor gquality | Source: Liaison OFfil .
[ 2] ID: 602016 / 1957 / AUS | AGB@ / IREASIO / AGeS / 100000000 MT [Tl €) disagoregated records deriving from @) originai Nominai Catch records
[ #3) - ID: @e2017 / 1957 / AUS | AGB® [ IREASIO / SBF / 1,000.000000 MT [Tyl € disaggregated records deriving from () originai Nominal Catch records
[ a4 - ID: @e2291 / 1958 /[ AUS [ AGEe / IREASIO / AGe8 / 1ee.eeeeee MT [Tl €) disaggregated records deriving from @) originai Nominal Catch records
[ 5] - ID: @e2202 / 1958 /[ AUS [ AGBe / IREASIO / SBF / 1,0ee.000000 MT [EE==orer Al € disaggregated records deriving from () originai Nominal Catch records
[ 6] ID: 882566 / 1959 [ AUS [ AGB@ / IREASIO / AGe8 / 200000000 MT =l € disagoregated records deriving from @) original Nominal Catch records -

Figure 19. Disaggregation outputs

Figure 19 shows a subset of the disaggregation outputs for results related to the above mentioned example
(disaggregation of Australian Nominal Catches only). In particular, we can see the three disaggregated records that
will be used to replace the single aggregated record referring to 1956 / AUS / AG00 (Unidentified gear) / IREASIO
(Eastern Indian Ocean) / SBF (Southern Bluefin tuna).

This record — that was originally referring to an aggregation of gears - has been broken down to three non-aggregated
records by using eight other Nominal Catch records identified by procedure #5 (Same fleet, same type of operation,
same region, same IOTC area, any fishing year).

Thanks to these additional eight records, the system was able to split the original catches (500 MT) into three different
guantities related to the same strata and to one among Gillnet, Handline and Trolling as gears. The original catches are
proportionally assigned based on how catches for the same gear contribute to the total within the subset of proxy
records identified by the triggered disaggregation procedure.

@) records were not originally disaggregated: of these ) have been manually disaggregated while @E)) are still incomplete....

[El Manually disaggregate remaining records:

0: 053022 / 1989 | AUS / PSFS / TREASIO / AGOS / 14.000000 MT =TT @ disaggregated records

CED GEED) /' s | as S PSFS / IREASIO / | COM v| [ i Enter an optional comment [ ©acs - | Oremore |

D @EGEED ' 189 | s/ PSFS. / IREASIO / | GUT v| / 1 Enter an optional comment [[0ras - [ORemoe]

1989 / aus /QEEEECED/ Reasio / @EEEEEEED 14.00000009 MT

ID: 53127 / 1901 / AUS / PSFS J IREASIO / AGes ! 4.000000 MT X @) disagoregated records
' EED G v | ows S PSFS { IREASTO / v 0 Enter an optional comment [ G0 - | Sremore |

1991 [ aus QD 1reasIo | (@EEEECEED 6.00000000 MT 4.600000 MT yet to be allocated @l quantities need to be assigned @) species need to be assigned
- ID: 053194 / 1992 | AUS / PSFS / TREASIO / AGes ' 11.606000 HT The record stil needs to be fully disaggregated

Figure 20. Manual disaggregation of Nominal Catch records

Figure 20 shows how the system can support users into providing disaggregation estimates for records that could not
be automatically identified.

Depending on the record referring to either a gear or a species aggregation (even both), users will be presented with

the original record and the required user interface controls to add specific disaggregation values for any of the gear or
species involved.
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The system will also check that the values inserted by the user for all the manually disaggregated records do not
exceed the original catch value. At the same time, the disaggregation can be finalized (that is, stored within the
system) only when all the records requiring manual disaggregation are updated correctly.

Catch and effort

Beside the common management processes already described for all the datasets, entitled users are enabled to perform
additional sets of operations on the Catch and Effort records. These operations are mostly meant to support the data
assistant into identifying possible inconsistencies within the data (prior or following the bulk upload of new Catch and
Effort records) as well as provide the ground for the production of the datasets required by each working party.

The first type of additional operation that can be performed on Catch and Effort records is their reallocation in space
and / or time. Users can select a time frame, a set of fleets and one fishery type (Longlines, Purse seines and bait boats,
Other coastal gears) and then decide the level of reallocation that they want to get.

In particular, data can be reallocated (by any of the species identified as relevant for the selected fishery type) on their
original fishing ground (as reported) as well as on 1x1 or 5x5 grids. When selecting any of the two regular grid
resolution, the system will take advantage of the geospatial features available within the RDBMS and proportionally
allocate catches and efforts from the original grid to any of the overlapping regular grids by resolution.

The outcome of the reallocation process can be either stored (for later reference) or downloaded as a CSV file in the
same format currently expected for dissemination prior to each Working Party.

Y Reallocate CE data for: = selecta preset || Selecta preset v OT - Other gears (coastal)

2012

Reallocation completed in 588 mSec producing (G reallocated records out of the @EE) original records
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Figure 21. Catch and Effort reallocation results (Other gears — coastal, 2012)

Another set of additional features available for the Catch and Effort dataset is capable of producing geospatial
representation of reported catches / efforts / CPUE values for any given subset of the data.

Users can filter the data by year, month, fleet, fishery and produce heatmaps at different level of resolution.

Also, data can be plotted either by available number of records per grid or by overall quantities (catches, efforts or
CPUE). Furthermore, it is possible to limit the geospatial plot to any custom area by simply providing the vertex
coordinates in a WKT-like format.

Figure 22 shows an example of the geographical distribution of YFT catches in 2014, with grids having a resolution of
1x1 degrees. In this specific figure, reported catches are plotted on a logarithmic scale and limited to final and public
(i.e. non-confidential) records.

Page 20 of 30



I0OTC-2016-WPNTO06-09
This feature (also available for reported efforts and CPUE) is extremely useful to identify seasonality and common
patterns within the reported data. In particular, Figures 23 a-b-c shows the evolution of reported Spanish YFT catches
during January / April and October (totals for each year).
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Figure 22. YFT reported catches for 2014 (MT, logarithmic scale over 1x1 degree grids)
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Figure 23a. YFT reported catches for ESP (MT, logarithmic scale over 1x1 degree grids) during January
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Figure 23b. YFT reported catches for ESP (MT, logarithmic scale over 1x1 degree grids) during April
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Figure 23c. YFT reported catches for ESP (MT, logarithmic scale over 1x1 degree grids) during October

These heatmaps can be produced in almost real time: it is extremely interesting to use this feature to actually ‘animate’
the reported catch / effort distributions as they evolve during different period of the year or across years.

Data can be downloaded as images or CSV files.

Size-frequency

Beside the common management processes already described for all the datasets, entitled users are enabled to perform
additional sets of operations on the Size and Frequency records. These operations are mostly meant to support the data
assistant into identifying possible inconsistencies within the data (prior or following the bulk upload of new Size and
Frequency records) as well as provide the ground for the production of the datasets required by each working party.

The first type of additional operation that can be performed on Size and Frequency records is the conversion of non-
standard length or weight units to standard ones, followed by the conversion of lengths to weights (based on the
available conversion equations) and the redistribution of samples across size bins. Users can select a time frame, a set
of fleets, a set of gears and one or more species currently grouped by Working Party groups (Billfishes / Neritic Tunas
/ Temperate Tunas / Tropical Tunas).

The outcome of the redistribution process can be either stored (for later reference) or downloaded as a CSV file in the
same format currently expected for dissemination prior to each Working Party.

Additionally, users can identify strata for which (due to the reported length units for a given species) there is no length
— weight conversion equation available. Also, the number of fishes per size bin can be proportionally colored in order
to show where the highest concentration of samples is for each specific strata.

Another set of additional features available for the Size and Frequency dataset is capable of producing geospatial
representation of sampled numbers / raw samples for any given subset of the data.

Users can filter the data by year, month, fleet, fishery and species, and eventually produce heatmaps at different level
of resolution.

Also, data can be plotted either by number of raw samples or by reported sample numbers. Furthermore, it is possible
to limit the geospatial plot to any custom area by simply providing the vertex coordinates in a WKT-like format.

Figure 25a shows an example of the geographical distribution of SKJ reported raw samples for any available year,
with grids having a resolution of 1x1 degrees. In this specific figure, reported raw samples are plotted on a logarithmic
scale and limited to final and public (i.e. non-confidential) records.

Figure 25b shows an example of the geographical distribution of SKJ reported sampled numbers for any available
year, with grids having a resolution of 1x1 degrees. In this specific figure, reported sampled numbers are plotted on a
logarithmic scale and limited to final and public (i.e. non-confidential) records.
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This feature, exactly as anticipated for Catch and Effort records, could be extremely useful to identify seasonality and
common patterns within the reported data.
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Figure 24. Neritic Tunas reported length distribution for 2007-2016

>
Mauritanie {

Lo | \\J// \}\
e b \Lw bl
\ e muu.u(.. an obs-l/

1 Leafiet | Map data © OpenStreethMap contributors. CC-BY-SA. Imagery © CloudMade:
Data range: ~ 107 I W ~ 107 (raw numbers) Current data as 0f 2016-05-30 16:14:50+0400

Figure 25a. Reported raw samples distribution for SKJ (logarithmic scale over 1x1 degree grids)
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Figure 25b. Reported sampled numbers distribution for SKJ (logarithmic scale over 1x1 degree grids)
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Fishing crafts
No specific operations are available for the ‘Fishing crafts’ dataset.

Discards
No specific operations are available for the ‘Discards’ dataset.

Country indicators
No specific operations are available for the ‘Country indicators’ dataset.

Fish prices
No specific operations are available for the ‘Fish prices’ dataset.

Future developments
One of the core concepts behind the adoption of the new data management system is that some of the features it

provides to internal users could also be made available to a broader audience.

We expect that the reported catch and effort reallocation tool, the reported size and frequency redistribution tool as
well as the summary and geospatial plots that could be built on top of the currently available datasets can be an
extremely useful source of information for the scientific community.

Of course, the Secretariat will ensure (and this pre-requisite is already perfectly satisfied by the key concepts behind
the access control mechanism in place within the new system) that only data that can be safely disseminated is
therefore made publicly available.

Also, the possibility of sharing data and processes in a formal and automated way (by means of the described REST
services) will open up endless integration possibilities for scientists worldwide.

Some of the processes implemented so far should definitely benefit from feedback coming from the community.

For the time being, the Nominal Catch Disaggregation process is using proxy fleets / gears to identify non-aggregated
records that should be used to break down aggregated ones. The current disaggregation procedures are looking at any
number of records from proxy fleet / gears and the results — when available — is used to proportionally assign catches
for aggregated records.

Currently, we do not set a lower threshold in terms of the minimum number of identified records that the process
needs in order to consider a disaggregation output as ‘reasonably accurate’: this threshold might depend on the
species / fisheries involved and — at the same time — on the specific disaggregation procedure that is triggered.

When implemented, such a threshold might provide additional information to scientists in term of the uncertainty
related to the produced disaggregated Nominal Catch records.

Also, the geospatial plots of the reported catches can be extended to display similar results with respect to raised
catches (and not only reported catches) produced as a preliminary artifact prior to the preparation of stock assessment
files (currently, this is still a work in progress). Once available, the results of such geospatial plots extended to raised
catches will be extremely useful to assess and fine tune the catch raising process itself.

Accessing the application
The latest implementation of the Integrated Data Management console is currently available at the following URL.:

http://statistics.iotc.org

Users can get read only, public access to the console by providing GUEST as both username and password.
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The data made available to guest users through the application is just a snapshot of the current legacy database (as of
June 1 2016) in read-only mode and limited to public and final records, in order to fulfill the recommendation set
forth by resolution 12/02.

We suggest using a fairly recent version of either Google Chrome™ or Mozilla Firefox™ to access the application,
with an optimal screen resolution of 1920 x 1080 pixels (this because of the high density of information that can be
found in most of the pages).

Furthermore, if not just because of the introduced changes in species, fleets and gears classifications (as well as in gear
/ species aggregations) we advise against using the data that might be extracted from the application for any scientific
or official purpose.

Although the content of the new database is a 99.9% accurate representation of the content of the current database, we
cannot guarantee that the data and the process’ results might be fit — at this stage — for purposes other than just testing
and evaluating the overall behaviour of the integrated system.

Appendix A

Appendix A.1 — Example of proxy fleet / gears currently used for nominal catch disaggregation

Country | Rep. country | Gear Area Region Type of operation
ESP ESP LLEX IREASIO | EASIO IND
ESP ESP LLEX IRWESIO | WESIO | IND
ESP ESP PS IREASIO | EASIO IND
ESP ESP ELL IREASIO | SWEIO | IND
ESP ESP LL IREASIO | SWEIO | IND
ESP ESP ELL IRWESIO | SWEIO | IND
ESP ESP LL IRWESIO | SWEIO | IND
ESP ESP BB IRWESIO | WESIO | IND
ESP ESP PS IRWESIO | WESIO | IND
ESP ESP SUPP IRWESIO | WESIO | IND
FRA FRA HAND | IRWESIO | MOZCH | ART
FRA FRA TROL IRWESIO | MOZCH | ART
FRA FRA ELL IRWESIO | SWEIO | IND
FRA FRA PS IREASIO | EASIO IND
FRA FRA PS IRWESIO | WESIO | IND
FRA REU LLCO IRWESIO | SWEIO | ART
FRA REU HAND | IRWESIO | SWEIO | ART
FRA REU HATR IRWESIO | SWEIO | ART
FRA REU TROL IRWESIO | SWEIO | ART
FRA REU ELL IRWESIO | SWEIO | IND
FRAT FRA PS IREASIO | EASIO IND
FRAT FRA HAND | IRWESIO | MOZCH | ART
FRAT FRA HATR IRWESIO | MOZCH | ART
FRAT FRA TROL IRWESIO | MOZCH | ART
FRAT FRA ELL IRWESIO | SWEIO | IND
FRAT FRA PS IRWESIO | WESIO | IND
IDN IDN BS IREASIO | EASIO ART
IDN IDN CN IREASIO | EASIO ART
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IDN IDN DDSEI | IREASIO | EASIO ART
IDN IDN HOOK | IREASIO | EASIO ART
IDN IDN RIN IREASIO | EASIO ART
IDN IDN TRAW | IREASIO | EASIO ART
IDN IDN DSEI IREASIO | INDON | ART
IDN IDN FN IREASIO | INDON | ART
IDN IDN GHLI IREASIO | INDON | ART
IDN IDN LIFT IREASIO | INDON | ART
IDN IDN LLCO IREASIO | INDON | ART
IDN IDN LLF IREASIO | INDON | ART
IDN IDN PSS IREASIO | INDON | ART
IDN IDN LL IREASIO | EASIO IND
IDN IDN BB IREASIO | INDON | ART
IDN IDN GILL IREASIO | INDON | ART
IDN IDN HAND | IREASIO | INDON | ART
IDN IDN LIGB IREASIO | INDON | ART
IDN IDN TROL IREASIO | INDON | ART
IDN IDN UNCL IREASIO | INDON | ART
IDN IDN FLL IREASIO | EASIO IND
IDN I0TC LL IREASIO | EASIO IND
IDN I0TC LL IRWESIO | EASIO IND
IDN KEN FLL IRWESIO | WESIO | IND
IDN LKA FLL IREASIO | EASIO IND
IDN MDV FLL IRWESIO | WESIO | IND
IDN MUS FLL IRWESIO | WESIO | IND
IDN MYS FLL IREASIO | EASIO IND
IDN SGP FLL IREASIO | EASIO IND
IDN SYC FLL IRWESIO | SEYCH IND
IDN THA FLL IREASIO | EASIO IND
IDN YEM FLL IRWESIO | WESIO | IND
JPN JPN GILL IREASIO | EASIO IND
JPN JPN LL IREASIO | EASIO IND
JPN JPN PS IREASIO | EASIO IND
JPN JPN UNCL IREASIO | EASIO IND
JPN JPN LL IRWESIO | WESIO | IND
JPN JPN PS IRWESIO | WESIO | IND
KOR KOR PS IREASIO | EASIO IND
KOR KOR PS IRWESIO | WESIO | IND
KOR KOR BB IREASIO | EASIO IND
KOR KOR LL IREASIO | EASIO IND
KOR KOR BB IRWESIO | WESIO | IND
KOR KOR LL IRWESIO | WESIO | IND
LKA LKA BS IREASIO | SRILA ART
LKA LKA GL IREASIO | SRILA ART
LKA LKA HATR IREASIO | SRILA ART
LKA LKA LG IREASIO | SRILA ART
LKA LKA LLCO IREASIO | SRILA ART
LKA LKA PS IREASIO | EASIO IND
LKA LKA FLL IREASIO | SRILA IND
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LKA LKA G/L IRWESIO | SRILA ART
LKA LKA BB IREASIO | MALDI | ART
LKA LKA G/L IREASIO | SRILA ART
LKA LKA GILL IREASIO | SRILA ART
LKA LKA GIOF IREASIO | SRILA ART
LKA LKA HAND | IREASIO | SRILA ART
LKA LKA RIN IREASIO | SRILA ART
LKA LKA TROL IREASIO | SRILA ART
LKA LKA UNCL IREASIO | SRILA ART
MDV MDV LL IREASIO | WESIO | IND
MDV MDV BB IRWESIO | MALDI | ART
MDV MDV BBM IRWESIO | MALDI | ART
MDV MDV BBN IRWESIO | MALDI | ART
MDV MDV FN IRWESIO | MALDI | ART
MDV MDV HAND | IRWESIO | MALDI | ART
MDV MDV LLCO IRWESIO | MALDI | ART
MDV MDV TROL IRWESIO | MALDI | ART
MDV MDV TROLM | IRWESIO | MALDI | ART
MDV MDV TROLN | IRWESIO | MALDI | ART
MDV MDV UNCL IRWESIO | MALDI | ART
MDV MDV FLL IRWESIO | WESIO | IND
MUS MUS LL IREASIO | EASIO IND
MUS MUS PS IREASIO | WESIO | IND
MUS MUS HATR IRWESIO | SWEIO | ART
MUS MUS SPOR IRWESIO | SWEIO | ART
MUS MUS TROL IRWESIO | SWEIO | ART
MUS MUS ELL IRWESIO | SWEIO | IND
MUS MUS LL IRWESIO | SWEIO | IND
MUS MUS PS IRWESIO | WESIO | IND
NEI BLZ FLL IREASIO | EASIO IND
NEI BLZ FLL IRWESIO | WESIO | IND
NEI IDN FLL IREASIO | EASIO IND
NEI IND LL IREASIO | EASIO IND
NEI IND LL IRWESIO | WESIO | IND
NEI I0TC ELL IREASIO | EASIO IND
NEI I0TC FLL IREASIO | EASIO IND
NEI I0TC LL IREASIO | EASIO IND
NEI I0TC ELL IRWESIO | WESIO | IND
NEI I0TC FLL IRWESIO | WESIO | IND
NEI I0TC LL IRWESIO | WESIO | IND
NEI IPTP LL IRWESIO | WESIO | IND
NEI IPTP PS IRWESIO | WESIO | IND
NEI IRN PS IREASIO | EASIO IND
NEI IRN PS IRWESIO | WESIO | IND
NEI SGP FLL IRWESIO | WESIO | IND
NEI SGP FLL IREASIO | EASIO IND
NEI SUN PS IREASIO | EASIO IND
NEI SUN PS IRWESIO | WESIO | IND
NEI THA FLL IREASIO | EASIO IND

Page 27 of 30



IOTC-2016-WPNT06-09

SUN SUN PSS IRWESIO | REDSE ART
SUN SUN LL IREASIO | EASIO IND
SUN SUN PS IREASIO | EASIO IND
SUN SUN GILL IRWESIO | WESIO | IND
SUN SUN LL IRWESIO | WESIO | IND
SUN SUN PS IRWESIO | WESIO | IND
SUN SUN UNCL IRWESIO | WESIO | IND
SYC SYC LL IREASIO | EASIO IND
SYC SYC PS IREASIO | EASIO IND
SYC SYC GILL IRWESIO | SEYCH ART
SYC SYC HAND | IRWESIO | SEYCH ART
SYC SYC TROL IRWESIO | SEYCH ART
SYC SYC UNCL IRWESIO | SEYCH ART
SYC SYC ELL IRWESIO | SEYCH IND
SYC SYC LL IRWESIO | WESIO | IND
SYC SYC PS IRWESIO | WESIO | IND
THA I0TC LL IREASIO | EASIO IND
THA I0TC LL IRWESIO | WESIO | IND
THA SUN PS IREASIO | EASIO IND
THA SUN PS IRWESIO | WESIO | IND
THA THA PSS IREASIO | ANDAS | ART
THA THA FLL IREASIO | EASIO IND
THA THA PS IRWESIO | WESIO | IND
THA THA GILL IREASIO | ANDAS | ART
THA THA HAND | IREASIO | ANDAS | ART
THA THA TRAW | IREASIO | ANDAS | ART
THA THA TROL IREASIO | ANDAS | ART
THA THA UNCL IREASIO | ANDAS | ART
THA THA LL IREASIO | EASIO IND
THA THA PS IREASIO | EASIO IND
THA THA LL IRWESIO | WESIO | IND
TWN IDN FLL IREASIO | EASIO IND
TWN LKA FLL IREASIO | EASIO IND
TWN MDV FLL IRWESIO | WESIO | IND
TWN MYS FLL IREASIO | EASIO IND
TWN NEI FLL IRWESIO | WESIO | IND
TWN SGP FLL IREASIO | EASIO IND
TWN SYC FLL IRWESIO | WESIO | IND
TWN THA FLL IREASIO | EASIO IND
TWN TWN FLL IREASIO | EASIO IND
TWN TWN FLL IRWESIO | WESIO | IND
TWN TWN GILL IREASIO | EASIO IND
TWN TWN LL IREASIO | EASIO IND
TWN TWN GILL IRWESIO | WESIO | IND
TWN TWN LL IRWESIO | WESIO | IND
ZAF ZAF GILL IRWESIO | SWEIO | ART
ZAF ZAF HAND | IRWESIO | SWEIO | ART
ZAF ZAF HOOK | IRWESIO | SWEIO | ART
ZAF ZAF SPOR IRWESIO | SWEIO | ART
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ZAF ZAF UNCL IRWESIO | SWEIO | ART
ZAF ZAF BB IRWESIO | SWEIO | IND
ZAF ZAF ELL IRWESIO | SWEIO | IND
ZAF ZAF SLL IRWESIO | SWEIO | IND

This is just an excerpt of the actual table modeling the proxy fleet / gears used for nominal catch disaggregation
purposes (in red, we list the gears that actually area an aggregation of multiple gears).

When a Nominal Catch record containing either a gear aggregation or a species aggregation is encountered, its current
fleet / gear / fishing area (Eastern / Western Indian Ocean) are used to identify an entry in the above table.

If no entry can be identified, the Nominal Catch Disaggregation process stops and prompts for user intervention: in
this case, users can decide to add the missing data within the table above and the process can continue.

Entries identified within this table are used to determine a likely region and type of operation that eventually will be
used by the disaggregation procedures to identify — when possible — alternative, non-aggregated Nominal Catch
records for the substitution (see the definition of procedures 5, 6, 7, 8).

The substitution process is indeed the process of identifying and using alternate, non-aggregated records to determine
the proportion (by gear and / or species) of the original Nominal Catch values to be assigned to all gears / species
belonging to the aggregation found within the record being processed.

For this reason, at the end of the disaggregation process, the total Nominal Catch quantities (by fleet, year and fishing
area) remain unchanged.

Appendix A.2 — Nominal catch disaggregation procedures

Procedure # Fleet Type of operation Region Area Years
1 Same Same Same Same Same
2 Same Same Same Same +/-5years
3 Any Same Same Same Same
4 Same Same Same Same +/-10vyears
5 Same Same Any Same Same
6 Any Same Any Same Same
7 Any Same Any Same Any
8 Any Same Any Any Any
9 Manual disaggregation

This table lists the 9 (8 automated plus 1 manual) substitution procedures that are applied — for each nominal catch
record to be disaggregated — in the same order as they appear here.

The disaggregation process for a given nominal catch record halts as soon as one of these 8 procedures can identify
one or more records for disaggregation purposes.

In order to find the non-aggregated records to use for the substitution, each procedure filters the nominal catch dataset
based on its configuration and on the content of the proxy table (as reported in Appendix A.1).

Then, non-aggregated records are further filtered based on their gear and / or species belonging to one of the
aggregates found in the original Nominal Catch record.

Procedure #9 (manual disaggregation) is triggered whenever the system cannot identify any meaningful record within
the criteria set by any of the other eight procedures: users will be prompted to assign a reasonable proportion of the
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original Nominal Catches to one or multiple records referring to any subset of the original gear / species aggregation
for the strata.

As anticipated, there’s no lower threshold in terms of number of non-aggregated records to be identified in order to
consider the produced disaggregated results as reasonable (i.e. of good quality and with as less uncertainty as
possible): we are currently in the process of evaluating the introduction of such a threshold, as well as of any
additional refinement technique that we might found as fit for the purpose.
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