FROM MICRO TO. I\/IACRO

A look at scaling-up a data management ecosy‘éiem and some tools to

_ .make it happen
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WDFW Biological Data Systems Unit



* What is a data management ecosystem?

* Traps Weirs and Surveys (I'WS)— a micro data
management ecosystem

* Scaling up — going from micro to macro

* Tools for scaling
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A Data Nightmare
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KEY: Fin clips: UM = unmarked, AD = adipose-clipped, LV = left ventral clipped, ADLV = adipose + left ventral clipped

Disposition = Upstream, Downstream, Surplus-Nutrient enhancement, Surplus-Food bank, Surplus-Unknown, Broodstock-location, Sacrificed for Research, Escaped U

pstream, Escaped
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BDS TEAM ASSEMBLE!
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TWS MOBILE:
FIXED SITES

Traps, Weirs and Hatcheries:

* Inuse in_:‘,fSouthwest Washington since 2012
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Survevs:

* In use in Southwest Washington since 2015

Custom iFormBuilder applications running on Apple

TWS MOBILE: ey

SURVEYS » Cheaper and more mobile than Toughpads
» Some speed limitations (speed of data entry)
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TWS — Why has it succeeded?

TWS adoption and use in SW Washington:
Fall 2012 — present

User focused from the beginning

* Buy-in from those that collect the data,
manage the data, and analyze the data

Outputs and analytic tools that improve on
day-to-day tasks

Get data in and out efficiently

Current Statistics:

Number of distinct sampling events: >100k
about 10k a year

Number-of detail records: >800k
adult fish, redds, scale samples etc.

Number of users annually: Around 100



-reducing-

diversity-managed-rivers

By NOAA

-story/salmon-lose-

https://www.fisheries.noaa.gov/feature

resilience-environmental-change



BDS TEAM ASSEMBLE...AGAIN!




AWS: a powerful tool for authentication and storage

aﬂs 552 Services | Q

Amazon Web Services (AWS) — Infrastructure as a Service
(EER))

e Linux Web servers

AWS Management Console

* Linux ArcGIS servers

* Linux PostgreSQL database servers (EC2) -> Aurora AWS services

Relational Data Service (RDS)
* Load balancers and bastions
» File Storage and Static Website hosting (S3) o U LS
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» Unauthenticated resource access (Cognito) {i} Compute

Vv Recently visited services

€8 Quantum Technologies (@ Security, Identity, & Compliance

Networking and Security (IAM, ACL, WAF, etc.)

Custom-built Security Token Service (STS) — Used for every
web and mobile app requiring a login

Leverages public-facing and internal identity providers
(IDPs), including Secure Access Washington (SAW) and
Active Directory (AD)

Implements role and object-based access control
(ROBAC)

User management portal for maintaining roles, users
and clients (apps)

EC2

Lightsail [4

Lambda

Batch

Elastic Beanstalk

Serverless Application Repository
AWS Outposts

EC2 Image Builder

AWS App Runner

= Containers
Elastic Container Registry
Elastic Container Service
Elastic Kubernetes Service
Red Hat OpenShift Service on AWS

] Storage
S3
EFS
FSx

Amazon Braket

#) Management & Governance
AWS Organizations
CloudWatch
AWS Auto Scaling
CloudFormation
Config
OpsWorks
Service Catalog
Systems Manager
AWS AppConfig
Trusted Advisor
Control Tower
AWS License Manager
AWS Well-Architected Tool
AWS Health Dashboard [4
AWS Chatbot
Launch Wizard

|1AM

Resource Access Manager
Cognito

Secrets Manager
GuardDuty

Inspector

Amazon Macie

AWS Single Sign-On
Certificate Manager

Key Management Service
CloudHSM

Directory Service

WAF & Shield

AWS Firewall Manager
Artifact

Security Hub

Detective

AWS Signer

AWS Network Firewall




PostgreSQL: a powerful open-source relational database

EAdmin Filev Objectv Toolsv Helpv
POStgreSOL Browser S |BB Y| Q|>-| Dashboard Properties SQL Statistics S FISH/warrebjw@PROD* B ms_commerci

v stneas (1) R =
vig v v i v - v
> & age_and_scales s =0 3 Q L T zv T No limit ">

> € ais_monitoring FISH/wamebjw@PROD v
> & bdo Query Editor  Query History
> & creel 1 -- View: ms_commercial.vw_cwtf_recovery
> & device_inventory 3
Leverages the SQL language > @ fish_id 3 -- DROP VIEW ms_commercial.vw_cwtf_recovery;
> & forage_fish '3
> & logbook 5 CREATE OR REPLACE VIEW ms_commercial.ww_cwtf_recovery
6 AS
. » @ mibds 7  SELECT concat('R_', ms_commercial.uuid_to_bigint(d.detailid, 15)::numeric) AS recoveryid,
Mo dern archltecture « & ms.commercia 8 sh.zanplingheaderid AS samplingheaderreferenceid,
- [ d.snid_barcode: :character varying(25) A$S snouttagcode,
Aggregates CASE
&l Collations WHEN d.snid_barcode::character varying(25) IS NULL THEN false
@ Domains ELSE true

Robust access-control system B e o0 15 s

[l FTs Dictionaries CASE
WHEN s.species_id::text = 'l2'::text THEN '51'::character varying(64)

ELSE s.species_
END AS species,

.
Reliable e
(@ Functions to_char (h.sampledate, 'YYYYMHDD'::text) AS recoverydate,

Materialized Views 'R':i:text AS recoverydatetype,
@, Operators sh.primaryarea AS recoverylocationcode,

('} Procedures CASE
Scalable 1.3 Sequences WHEN d.fin_mark_1:: 1:text AND d.fin_mark_2 IS NULL THEN 'AD'::text
WHEN d. fin_: : text AND d.fin_mark_2::text = '4'::text THEN 'AD-LV'::text

[ Tables WHEN text AND d.fin_mark_ = '5'::itext THEN 'AD-RV'::text

> 4 marine_fish_common

A3 FTS Parsers
FTS Templates

Types WHEN

Fre e ' Views (16) WHEN
- ww_al|_ODFW_samplecategory WHEN Lfinimark_2::text = ' THEN 'RV'::text

d
d
WHEN d.fin_mar d.fin_mark_2::text = '6' THEN 'LP'::text
d
d

LFin_mark_1:: iitext AND d.fin_mark_2: '7'iitext THEN "AD-RP':itext

.fin_mark_1 Lfin_mark_2::text = '4' THEN 'LV'::text

d
. d
{62 Trigger Functions WHEN d.#in_mark_1:: sitext AND d.fin_mark_2: '6':itext THEN 'AD-LP'::text
d
d
d

ww_all_mss_data
WHEN d.fin_mark_1 Lfin_mark_2::text = '7' THEN 'RP'::text

ww_all_nomark_fish_counts . .
WHEN d.fin_mark_1 fin_mark_2 IS NULL THEN '0600'::text

ww_all_odfw_commercial_detail

Explain  Messages  Notifications
ww_all_odfw_commercial_headers

recoverydate recoverydatetype wexghtamount weghtcode . weighttype. kengthamount lengthcode o lengthtype - cetectiol

ww_all_plus_counts ® x: b0 varyng (6: LJp & LR domeprecison 8 text & é r LJp, L LI
ww_owtf_output 1 z k 5 R
vw_cwtf_recovery
vw_cwtf_samplingheaders
vw_cwtf_tripheader_groups
vw_cwtf_tripheader_groups_assign

vw_cwtf_tripheaders
ww_odfw_all_detail_to_commercial_id :‘1,_.“,:
vw_odfw_headergroup_all
> [ vw_odfw_headergroup_all_printform
> (2 vw_wdfw_snout_Jab_export
3> @ pikeminnow
> & pit_harvest
> & public
> ¢ spawning_ground
> & species_comp
> & str_sturgeon
> O tws
> & watix




A Angular: a modern web developer platiorm

& Washington Department of Fish and Wildlife
""7’ Welcome, Danny! Sign out

Optimized for Speed by U.Sing Chehalis Spawning Ground QAQC i DELETE

Large library of templates and
assets

Intuitive APIs that minimize
code to product ratio



https://angular.io/generated/live-examples/getting-started-v0/stackblitz.html

4 Flutter and Dart: a new IDE for mobile development
<

s
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<  Pikeminnow Registration

Browse Species

* Open Source (Google)
* Cross-platform (Android, 105, Desktop,

: -
Web) with a single codebase R | R | E—
 Brilliant tooling and low-code entry
' mEs
* ‘Widget’ framework makes code
repurposing nearly seamless across i
applications
* Industry leading support and
documentation




Outputs: tools to generate outputs for clients

« Automated extract, transform, load (ETL)
procedures leveraging views, SQL Server
Integration Services (SSIS) and Python.

 Transfer CSV and other file formats to third
parties

* Update various datasets on Data.wa.gov

« Automated internal fish ticket reporting
leveraging views and Microsoft Power Bl

* Reports run daily and uploaded to dedicated
Microsoft Teams channels

¢ Custom Reporting RESTful APIs

» Available for third parties to export specific
datasets on-demand
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