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OpenRVDAS

What is it?

What's special about
it?

What can it do?

Architecture that lets you snap
together simple components to
build a customized data
acquisition system for your
ship/station/chicken coop.

Intended function is to get data
from sensors to file/database/
network/graphics, with
opportunity to process and/or
mash it around into different
formats on the way.



OpenRVDAS

What is it?

What's special about
it?

What can it do?

Core is made up of
component readers,
transforms and writers
that are combined to
create loggers.

Transform Writer

Additional servers make it
easy to assemble, run and
monitor collections of
loggers and marshal the
data they produce.




OpenRVDAS

e Whatis it?

e What's special about
it?

e \Whatcanitdo?

Open - so anyone who wants
can look inside and mess with
things that don't work for them.

Modular - so easy to
modify/extend/keep up to date.

Together, allow "shapping
together’ existing components
to assemble loggers, creating
new components as needed.



Open RVDAS Log sensor data to file.
e Whatis it?

iR >
’ i TimestampTransf
e What's special about
it? = o~
LogfileWriter

:00.931000Z $GPVTG,213.66,T,,M,9.4,N,
2014-08-01T00:00:00.931000Z $GPHDT,218.83, T*05
- 2014-08-01T00:00:00.931000Z $PSXN,20,1,0,0,0%3A
1 2014-08-01T00:00:00.931000Z $PSXN,22,0.29,0.83%39
2014-08-01T700:00:00.951000Z $PSXN,23,0.58,-1.09,218.8

e What canit do?

[ 2014-08-01T00:00:01.815000Z $GPZDA,000001.70,01,08, 20

[ 2014-08-01T00:00:01.815000Z $GPGGA,000001.70,2200.11

©.9,1.08,M, M, ,*x4A

£ 2014-08-01T00:00:01.931000Z $GPVTG,214.31,T,,M,9.6,N,
2014-08-01T00:00:01.932000Z $GPHDT,218.65, T*0D




Open RVDAS e Parse data into individual

flelds, send out over
network and write to
off-machine database.

e Whatis it?

e \Xhat's special about
|t? SerialReader

o What can |t do? TimestampTransform

LogfileWriter ParseTransform

UDPWriter InfluxDBWriter




OpenRVDAS

e Whatis it?

e \What's special about
it?

e What canit do?

Parse data into individual
flelds, send out over
network and write to
off-machine database.

4 'data_id': 's330',
! 'fields': { 'S330CourseTrue': 218.49,
'S330EorW': 'W',
'S330GPSDate': '010814',
'S330GPSTime': 441.16,
'S330Latitude': 22.01132856666(
'S330Lonaitude': 17.9476324,
. . 82407,
Relative wind speed v ZorW': 'W',
TA! ,
gt ;
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OpenRVDAS

What is it?

What's special about
it?

What can it do?

Combine and numerically
manipulate the fields to
create derived data
products like true winds or
moving averages.




OpenRVDAS

e Perform basic quality
\What is it? checks and raise alarms.
' e Use raw or derived values
What's special about to geofence or trigger
it? other system state
| changes.
What can it do? y ;
at
p j; :w -:I EEZ boundary
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% git clone https://github.com/OceanDataTools/openrvdas.gitl




openrvdas/

. . —— docs

Code Orientation L ocal

— —— logger

— listener

—— readers

—— transforms

L— writers

L— utils

—— server

—— cached_data_server.py
—— Imcmd.py

—— logger_manager.py
— logger_runner.py
—— logger_supervisor.py
—— test

— utils




openrvdas/
—— docs

Code Orientation —— local

—— logger

dO C S d I reCtO ry CO n ta | ﬂ S OpenRVDAS Introduction to Loggers

© 2018 David Pablo Cohn - DRAFT 2018-12-15

One of the primary values a research vessel offers is the ability to gather accurate and timely scientific data wherever it travels. Most ships
. - carry some combination of oceanographic, meteorological and other sensors and operate a system - a Research Vessel Data Acquisi
System, or RVDAS - for storing, processing, analyzing and displaying the data they produce.

The basic unit of an RVDAS is a "logger” - a process or set of processes that read from a sensor and store the data, optionally processing it

d oc u m e n tat i o n ( li n k for display, analysis or combination with other acquired data.
S E— This document descri

on running/controlling

Record Parsing

Table of Col
© David Pablo Cohn - (david.cohn@gmail) DRAFT 2020-05-31
Architec
Perhaps the second most crucial task that a data acquisition system must accomplish (after reliably storing incoming data records) is to be
able to parse those records into meaningful values that can be displayed and manipulated to provide insight. The Re class in
orm.py provide a tool for accomplishing this.

(Note that there is also an earlier and now-deprecated module, the NM , whose functionality has mostly been superceded by the
RecordParser. A section at the end of this document describes its use.)

er class takes text records and parses them into structured data with named fields and timestamps.

seap 2014-08-01T00:00:00.814000Z $GPZDA,000000.70,01,08,2014, ,+6F
seap 2014-08-01T00:00:00.814000Z $GPGGA,000000.70,2200.112071,5,01756.360200,W,1,10,0.9,1.04,M, M, %41
seap 2014-08-01T00:00:00.931000Z $GPVTG,213.66,T,,M,9.4,N, K, Ax1E

Output:

{'data_id': 'seap',

‘fields': {'SeapGPSDay':
*SeapGPSMonth'
'SeapGPSTime
‘SeapGPSYear

“timestamp': 1406851200.814},

{'data_id': ‘seap’



https://github.com/OceanDataTools/openrvdas/tree/master/docs#where-to-start

Code Orientation

docs directory contains

e YAML-formatted
documentation

e HTML-formatted module
docstrings (link)

openrvdas/

—— docs

—— |ocal

—— logger

_ —listener
_ —readers
~ | Module logger.writers.logfile_writer

—— test
— utils

—_ Classesl Module
«=wl logger.transforms.prefix_transform

Write
whos
witel  Classes

forma)

over ] class Prefix]

- Iffilel Prepend
recor

Lara Prepend

g through

— Four True) an
dict tl

Note: ort

fil Note: the

as a bacl

prefix Eit}

— ]

Module logger.readers.udp_reader

Classes

» EXPAND SOURCE CODE

class UDPReader (interface=None, port=None, mc_group=None, reuseaddr=False, reuseport=False,

encoding="utf-8', encoding_errors='ignore’, eol=None, this_is_a_test=False)

Read UDP packets from network.

interface

port

mc_group

reuseaddr

IP (or resolvable name) of interface to listen on. None or
will listen on INADDR_ANY (all interfaces). If joining a
multicast group and None or '' specified, this will default
to whatever the system's hostname resolves to. This IP should
not be on the loopback network (0K for testing, but won't work
in the real world).

Port to listen to for packets. REQUIRED
If specified, IP address of multicast group id to subscribe to.

Specifies wether we set SO_REUSEADDR on the created socket. If



https://github.com/OceanDataTools/openrvdas/tree/master/docs/html

openrvdas/
—— docs

Code Orientation —— local

docs directory contains _ |—listener

OpenRVDAS Documentation About Quickstart GUI Quickstart All the Docs Q

e YAML-formatted e Quisksen

GUI QuickStart This page will familiarize you with OpenRVDAS and walk you m

' Installation through setting up and running a few simple loggers. These are not Getitic code
d O C u m e n tat | O n lzj;:‘x;n;{:;grz; the inﬁtrucﬂons to follow if you vYant to r}m it <I)n a ship.lf yo‘l:u‘ . Youf fiestloggor
DATAP OpenRVDAS Documentation About Quickstart GUI Quickstart All the Docs Q
err

e HTML-formatted module of e e stener or
Gl [ eestar oule The listen.py script incorporates the most common Readers, m

. — Installation ) Transforms and Writers, providing much of the functionality that Specifying configurations on the

The Listener Seript one might want in a logger straight from the command line. For command line

Adding Controlling Loggers X 3

Geofen example, the invocation: Examples using the lsten.py
DATA PARSING script

Derived

Listener chaining
reperef] | General Record Parsing

logger/listener/listen.py \
NMEA Record Parsing Running more complicated

u u .
Glossan CRAPHS AND DISPLAYS --seridl port=/dev/ttyrl5,baudrate=9600 \ loggers with configuration files
Security] --transform_timestamp \

T Display Widgets --transform_prefix gyrl \
Grafana Displays rite_logfile /log/current/gyrl \

documentation at N

Adding a Sensor . ]
Geofencing implements the following data flow:
Derived Data

https://openrvdas.orqg o | —

Timestamp

Glossary
Security Assumptions

— utils



https://openrvdas.org

openrvdas/

. . —— docs
Code Orientation — local
—— logger
logger directory contains — | Il
_ ——readers
e components: readers, _ —transforms
transforms, and writers _ — writers
_ L—utils
e listener that assembles — server
and runs the components _ [ cached_data_server.py
_ —Imcmd.py
_ —Ilogger_manager.py
_ —logger_runner.py
_ —logger_supervisor.py
—— test
— utils




openrvdas/

. . —— docs
Code Orientation _ jocal
—— logger
server directory contains — [ listener
_ —readers
e Servers, surprisingly - _ | transforms
scripts that monitor, - writers
communicate with and _ L—utils
— Server
wrangle sets of loggers to I cached_data_serverpy
make sure they do what ~ |— Imemd.py
you want them to. _ —logger_manager.py
_ —logger_runner.py
_ —logger_supervisor.py
— test
— utils




Running Loggers

Components
Hardcoding

The listen.py command
line

Logger configuration
files

Loggers are composed of
simple Python components.

Readers

SerialReader

UDPReader

FileReader

MQTTReader

Transforms

PrefixTransform
TimestampTransform
SliceTransform
ParseTransform

FilterQCTransform

Writers

LogfileWriter
UDPWriter
DatabaseWriter

AlertWriter

TimeoutWriter




Running Loggers

e Hardcoding together

reader = SerialReader (port='/dev/ttysl')
transform = TimestampTransform/ )
writer = LogfileWriter (filebase="'/var/logs/knud")

while True:
in record = reader.read()
out record = transform.transform(in record)

writer.write (out record)



Running Loggers

e The listen.py script - command line specification

listener.py --serial port=/dev/ttysl \
--transform timestamp \
--transform prefix knud \
--write logfile /var/logs/knud \
--write udp 6221

listen.py --help for all available options



Running Loggers

e The listen.py script with a logger configuration file

listener.py --config file knud net.yaml

readers:
class: SerialReader
kwargs:
port: /dev/ttysl
baudrate: 9600
transforms:
class: TimestampTransform
writers:



Configuration Files

e YAML format

e Specify readers,
transforms and writers

e Run using listen.py with
-—config file
argument

readers:
- class: SerialReader
kwargs:
port: /dev/ttysl
baudrate: 9600
transforms:
- class: TimestampTransform
- class: PrefixTransform

kwargs:
prefix: knud
writers:
- class: UDPWriter
kwargs:
port: 6224

> listen.py \
--config file knud net.yaml



Build Your Own... Reader

e Any Python class # Read a virtual Magic Eight Ball
having 3 read() class MagicEightBallReader () :

def init () :
method that returns T _
some sort of Python

object/record/string/ # A blocking call
number/DASRecord. def read():

return result



Build Your Own... Transform

° Any Python class ha\/ing # Assuming our input is a string,
a transform(record) # return a scrambled version of it
class ScrambleStringTransform() :
method that takes some def _init  ():
sort of record as an
argument and returns

some sort of record
(pOSSibl.e ‘None'). return scrambled record

def transform(record) :



Build Your Own... Writer

Contact a skywriting agency and

. ask them to send a plane up to
write (record) method | * P P
write the record in the sky 1in

that takes some sort of smoke

record as an argument class SkyWriter():

and maybe does def init (skywriting agency,
U o aircraft type) :

something with it.

e Any Python class having a

H= FH= FH FH

(OpenRVDAS doesn't actually def write(record):
care what you do with it, as e
long as you're happy.)



Conﬁguration Files # TealeafReader implementation

class TealLeafReader () :
i def init (tea type='black',
e listen.py knows temp in c=100) :

where to find most e
common components. def read():

return result

e Usemodule keyword
to tell it where to find Config file:
any others. readers:

- class: TealeafReader
module: local.tea leaf reader

e kwargs specifies the kwargs:
component's keyword tea type: oolong
arguments. temp_in_c: 95



One Especially Important Transform

ParseTransform()



:00:00.931000Z $GPVTG,213.66,T,,M,9.4,N,
2014-08-01T00:00:00.931000Z $GPHDT,218.83, T*05
- 2014-08-01T00:00:00.931000Z $PSXN,20,1,0,0,0%3A

ParseTranSform 12014-08-01T00:00:00.931000Z $PSXN,22,0.29,0.83%39

Y 2014-08-01T00:00:00.951000Z $PSXN,23,0.58,-1.09,218.8
Z2014—08—01T00:00:01.8150002 $GPZDA,000001.70,01, 08, 20
[ 2014-08-01T00:00:01.815000Z $GPGGA,000001.70,2200.11

o Convert raw ASCIl into . 2014 0801100+ 00+01.9310007 SGPVTG, 214.31,T, ,M,9.6 N,
Structured data that Caﬂ be 2014-08-01T00:00:01.932000Z $GPHDT,218.65, Tx0D
reformatted, manipulated

and displayed |
1{ 'data_id': 's330',
. 'fields': { 'S330CourseTrue': 218.49,
f 'S330EorW': 'w',
- Can return data as ! 'S330GPSDate': '010814',
I - I 'S330GPSTime': 441.16,
o dict of name:value Ipalrs , 'S33@Latii$§e': 22.01132856666(
o JSON-encoded string 'S330Longitude’: 17.9476324,
c | 'S330MagVar': 24.7,
O Opeﬂ RVDAS—SpeCIﬁC 'S330MagVarEorW': 'wW',
. 'S330Mode': 'A',
DASRecord Ob_]eCt -sggeNgrgl : 'S,

'S330SpeedKt': 9.3},
'message_type': 'RMC',
"timestamp': 1726951128.283641}




DASRecords

e Handy container for
parsed data that includes
information you might
want.

o timestamp
o named value pair dict
o metadata from parser

e Has methods for
comparing, extractring,
converting to/from JSON

# Print temp if record has changed
record = DASRecord(my json str)

if record.data id == 'rtmp' and
not record == old record:
print (f'{record.timestamp} '
f' {record.fields["Temp"]'})

logfile.write(record.as_ json())

old record = record



Parsing Data

e RecordParser - takes in strings, returns structured data

e Typical format is "<data_id> <timestamp> <string of values>’

v01l4-08-01T00:00: .4620007Z 2022470
2014-08-01T00:00:01.460000Z 1024628

2014-08-01T00:00:02.459000Z :026391
2014-08-01T00:00:03.461000Z :026275
2014-08-01T00:00:04.462000Z 1025053




Parsing Data

e Define record format, tell how to parse string of values

>>> parser = RecordParser (
record format='{data id:w} {timestamp:ti} {field string}',
field patterns=['{:d}:{GravityValue:d} {GravityError:d}'])

v01l4-08-01T00:00: .4620007Z 2022470
2014-08-01T00:00:01.460000Z 1024628

2014-08-01T00:00:02.459000Z :026391
2014-08-01T00:00:03.461000Z :026275
2014-08-01T00:00:04.462000Z 1025053




Parsing Data

e RecordParser - takes in strings, returns structured data

>>> parser = RecordParser (
record format='{data id:w} {timestamp:ti} {field string}',
field patterns=['{:d}:{GravityValue:d} {GravityError:d}'])

>>> parser.parse record('grvl 2017-11-10T01:00:06.572Z 01:024557 00')
{ 'data id': grvl
'"timestamp': 1510275606.572,
'fields':{
'GravityValue': 24557,
'GravityError': O

}



Parsing Data

e RecordParser - takes in strings, returns structured data

>>> transform = ParseTransform(
record format='{data id:w} {timestamp:ti} {field string}',
field patterns=['{:d}:{GravityValue:d} {GravityError:d}'])

>>> transform.transform('grvl 2017-11-10T01:00:06.572Z 01:024557 00')
{ 'data id': grvl
'"timestamp': 1510275606.572,
'fields':{
'GravityValue': 24557,
'GravityError': O

}



Parsing Data

e ParseTransform - using stored device definitions

>>> transform = ParseTransform(
definition path='test/NBP1406/devices/nbp devices.yaml')

>>> transform.transform('grvl 2017-11-10T01:00:06.572Z 01:024557 00')
{
'data id': grvl
'"timestamp': 1510275606.572,
'fields':{
'GravityValue': 24557,
'GravityError': O

}



Parsing Data

e Devices and Device types

Device: a specific instance of

Device type: some category of some device type, e.g. the
instrument, e.g. a Seapath 330 BGM-3, serial number
or BGM-3 gravimeter. #BA-BGM3-001055, installed

at station 367.5 of your ship.




Parsing Data

e ParseTransform - device types

Gravimeter BGM3:
category: "device_type"
description: "Bell Aerospace BGM-3"
format: "{CounterUnits:d}:{GravityValue:d} {GravityError:d}"
fields:
CounterUnits:
description: "apparently a constant 01"
GravityValue:
units: "Flit Count”
description: "mgal = flit count x 4.994072552 + bias"
GravityError:
description: "unknown semantics"



Parsing Data

e ParseTransform - devices

>>> éi:iii;iijjf:fisgfgi;grv1 2017-11-10T01:00:06.572Z 01:024557 00')
grvl:

category: "device"
device type: "Gravimeter BGM3"
serial number: "BA-BGM3-5003155"
description: "Aft bulkhead 7, station 76.63; serves on /dev/ttyso5"
fields:
GravityValue: "GrvlValue"
GravityError: "GrvlError"




Parsing Data

e ParseTransform - more complex devices

Seapath330:
format:
GGA: "${:21}GGA, {GPSTime:f}, {Latitude:nlat}, {NorS:w}, {Longitude:nlat}, {E
HDT: "${:21}HDT, {HeadingTrue:f},T*{CheckSum:x}"
VTG: "${:21}VTG, {CourseTrue:of},T, {CourseMag:of} ,6 M, {SpeedKt:of}, N,
ZDA: "${:21}ZDA, {GPSTime:f}, {GPSDay:d}, {GPSMonth:d}, {GPSYear:d}, {LocalHc
PSXN20: "SPSXN,20, {HorizQual:d}, {HeightQual:d}, {HeadingQual:d}, {RollPitc
PSXN22: "$SPSXN,22, {GyroCal:f}, {GyroOffset:f}*{CheckSum:x}"
PSXN23: "SPSXN,23,{Roll:f},{Pitch:f}, {HeadingTrue:f},6 {Heave: f}*{CheckSun



Parsing Data

e ParseTransform - parsing formats

Under the hood, uses Python parse module

e recognizes all standard parse formats: f=float, x=hex, etc.

e has been extended in logger/utils/record_parser_formats.py to
recognize many others: of=optional float, nlat=NMEA-format
lat/lon, etc.

GGA: "${:21}GGA, {GPSTime:f}, {Latitude:nlat}, {NorS:w}, {Longitude:nlat}, {Eor¥
VTG: "${:21}VTG, {CourseTrue:of},T, {CourseMag:of} ,6 M, {SpeedKt:of}, N,


https://github.com/OceanDataTools/openrvdas/blob/master/logger/utils/record_parser_formats.py

Parsing Data

e Python parse module has many built-in data types

field patterns=['{:d}:{GravityValue:d} {GravityError:d}']

l - Letters (ASCII)
w - Letters, numbers and underscore
W - Not letters, numbers and underscore
s - Whitespace

S - Non-whitespace
d - Digits (effectively integer numbers)

D - Non-digit

g - General number format (either d, f or e)

ti - ISO 8601 format date/time e.g. 1972-01-20T10:21:362Z



Parsing Data

e OpenRVDAS allows adding more parse formats

og - optional generalized number - also handles '#VALUE!' as None

ow - optional sequence of letters, numbers, underscores

nlat - NMEA-formatted latitude or longitude, converted to decimal degrees
nlat dir - NMEA-formatted latitude or longitude along with hemisphere

Extra formats defined in logger/utils/record parser formats.py



Parsing Data

e RegexParseTransform - new contribution from CSIRO

Very similar to ParseTransform but, as it says on the tin,
matches are specified by regex rather than parse format.

GGA: \$(?P<TalkerID>\w{2})GGA, \s* (?P<GPSTime>\-?\d*\.?\d*), \s* (?P<Latitude>\-*
HDT: \$ (?P<TalkerID>\w{2})HDT, \s* (?P<HeadingTrue>\-?\d*\.?\d*) ,h \s*T\* (?P<Check
VTG: \$(?P<TalkerID>\w{2})VTG, \s* (?P<CourseTrue>\-?\d*\.?\d*),\s*T, \s* (?P<Couz



Parsing Data - Metadata

e Cantell ParseTransform() to compile and include
metadata in DASRecords

{'metadata': {'fields': {
'TSGlConductivity': {

'"description': 'Conductivity',
'device': 'tsgl',
'device type': 'TSG SBE45',
'device type field': 'Conductivity',
'units': 's/m'},

'TSG1lSalinity': {
'"description': 'Salinity',
'device': 'tsgl',
'device type': 'TSG SBE45',

'device type field': 'Salinity',



Parsing Data

e Once you've got the parsed numerical/text values from
records, you can do all sorts of fun things with them.

o \We'll talk about this soon.

e Full documentation at
https./www.oceandatatools.org/openrvdas-docs/parsing/



https://www.oceandatatools.org/openrvdas-docs/parsing/

3 1 14
T T

= Inside 29.4°Hg

Humidity

Volatile Compounds

1400

1600

1600

1800

1800

2000

2000

200

Outside Temp «

Inside Temp




OpenRVDAS

Introduction - what/why/where

Loggers 101 - components/running/parsing

Whole system overview - installation/controlling loggers
Cached Data Server - fun and games with derived data
Pain points - cruise configurations/device definitions
Displaying data - native/InfluxDB+Grafana

Best practices

Contributing

Where to from here?




lOPENRVDAS_REPO=raw.githubusercontent.com/oceandatatools/openrvdas
BRANCH=master

curl -0 -L https://$OPENRVDAS_REPO/$BRANCH/utils/install_openrvdas.sh

chmod +x install_openrvdas.sh
sudo ./install_openrvdas.sh




What it gets you

e Web interface for
controlling loggers.

e Cached Data Server for
integrating/manipulating
multiple data sources.

e Database-backed
persistent state
management.

NBP1406 Cruise Management

Tue Oct 01 2024 19:54:06
Tue Oct 01 2024 19:54:06

cruise mode
no_write+influx |

logger

Tue Oct 01 2024 19:54.06

logger manager stderr

2024-10-02T02:52:09Z 20 INFO logger_supervisor.py:137 Called start_logger for cwnc: cwnc-net
2024-10-02T02:52:09Z 20 INFO logger_supervisor.py:190 Starting new logger knud with knud-net.

2024_10.09TN"RI:NA7 20 INEN Innnar etinandienr mr127 Callad etart Inanar far bnind: band_nat

stderr miaiinteinieieieiiteeiinteinieiinieiiteiheieiniinitet

2024-08-29T17:54:30z 20C M W ] OpenRVDAS Cruise Management
2024-10-02T02:52:09Z 20

5024 10 NoT0 R 407 2 . )
prsypvpmemmmpeRl /N Not Secure  openrvdas/edit_config/gyr1
2024-10-02T02:52:10Z 20

2074 10 APTAN-RN-107

2024-08-29T17:54:30Z 20
2024-10-02T702:52:09Z 20
2074 40 ADTA-R2-NOT

2024-09-22T715:45:43Z 20
2024-10-02T02:52:09Z 20

2074 10 ADTA-R2-N07 2

2024-08-29T17:54:30Z 20 nfi finit
2024-10-02T02:52:09Z 20 Co 9 de

5074 10 NOTA%.R.NO7 2 .
2024-08-29T17:54:302 2 +2—LLEMS
2024-10-02T02:52:09Z .
20%4 1A APTA-EN-NOT e readers: [1 item
2024-08-29T17:54:30Z 20 o {2 items
2024-10-02T02:52:09Z 2 = class: "SerialReader",
2074 10 ATA%.E7-007 2 :

| = kwargs: {2 items
2024-08-29T17:54:30Z 20 - baudrate: 4800,

ez oo - port: "/tmp/tty_gyr1”
}

2024-08-29T17:54:30Z
2024-10-02T02:52:09Z 24 }
5004 10 NaTAR-R2.NGT 1
’
2024-08-29T17:54:30Z 20 . transforms: [2 items
202410210202 o {1 item
= class: "TimestampTransform"

gyri1-off
Select configh 2}/« L= ol e[} pdate || Clos
| gyrl-net+file i

2024-08-29T17:54:30Z 20
2024-10-02702:52:09Z 20

2074 10 ADTA-R2-N07 2N INIE)

2024-08-29T17:54:30Z 20 INFO listener.py:65 Instantiating mwx1-net logger
2024-08-29T17:54:30Z 20 INFO listener.py:93 Running mwx1-net
2024.1N.N2TN2:R2:NA7 20 INFN InAnar rinnar mr1RR Startina Inanar muv1 canfin mwv1.nat

2024-08-29T17:54:30Z 20 INFO listener.py:93 Running pco2-net

2024-10-02T02:52:10Z 20 INFO logger_runner.py:155 Starting logger pcoZ config pco2-net
2074 40 ATTANED.ANT 20 INEN lintanar mrBR Inatantintina nand nat nn.
2024-08-29T17:54:31Z 20 INFO listener.py:93 Running pguv-net

2024-10-02T02:52:09Z 20 INFO logger_runner.py:155 Starting Iogger pguv config pguv-net
D04 A0 ADTA.EN.NOT 20 INEN lintanne mrBR Inatantintins nains nab nnmar
2024-08-29T17:54:30Z 20 INFO listener.py:93 Running $330-net

2024-10-02T02:52:09Z 20 INFO logger_runner.py:155 Starting logger s330 config s330-net
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e \Web interface for
controlling loggers.
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e Cached Data Server for
integrating/manipulating
multiple data sources.
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e Database-backed
persistent state
management.

Wind Speed, True (Knots)
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What it gets you

e \Web interface for
controlling loggers.

e Cached Data Server for
integrating/manipulating
multiple data sources.

e Database-backed
persistent state
management.

My Favorite
Front-End

|
y
<4
Data
base

# Logger
Manager

u‘ loggers




Controlling loggers

e Default web interface.

e Command line interface.

e RESTful API soyou can roll
your own.

NBP1406 Cruise Management

Tue Oct 01 2024 19:54:06
Tue Oct 01 2024 19:54:06

cruise mode
no_write+influx |

logger

Tue Oct 01 2024 19:54.06

logger manager stderr
2024-10-02T02:52:09Z 20 INFO logger_supervisor.py:137 Called start_logger for cwnc: cwnc-net
2024-10-02T02:52:09Z 20 INFO logger_supervisor.py:190 Starting new logger knud with knud-net.

2024_10.09TN"RI:NA7 20 INEN Innnar etinandienr mr127 Callad etart Inanar far bnind: band_nat

stderr et eeteteinctcteitecticteteitaitaiicteite
2024-08-29T17:54:30Z 20 M X ] OpenRVDAS Cruise Management

/\ Not Secure  openrvdas/edit_config/gyr1

2024-08-29T17.
2024-10-02T02

54 10 noTan gyri1-off

Sreapeentll Select configh 2}/« L= ol e[} pdate || Clos

gyri-net+file

2024-08-29T17. i
2024-10-02T02 Conﬁg defini

2094 40 A9TAN.

2024-08-29T17. 4 itens

2024-10-02T02

2074 40 ASTAN. e readers: [1 item
o {2 items
= class: "SerialReader",
= kwargs: {2 items
= baudrate: 4800,
= port: "/tmp/tty_gyrl"

2024 40 ATA%.EN.NGT.

2024-08-29T17:54:30Z 20

2024-08-29T17:
2024-10-02T02: }

s ]
’

ggg:?ggg;g; . transforms: [2 items

naa 40 gaToo o {1 item

2024-08-29T17 = class: "TimestampTransform"

2024-08-29T17. 0Z 20 INFO listener.py:65 Instantiating mwx1-net logger

2024-08-29T17: 0Z 20 INFO listener.py:93 Running mwx1-net
2024.1N.N2TN2:R2:NA7 20 INFN InAnar rinnar mr1RR Startina Inanar muv1 canfin mwv1.nat

2024-08-29T17:54:30Z 20 INFO listener.py:93 Running pco2-net
2024-10-02T02:52:10Z 20 INFO logger_runner.py:155 Starting logger pco2 config pco2-net

N4 4N ADTANENANT 2N INEN lintanar niRR Inatantintina nan? nnt I

2024-08-29T17:54:31Z 20 INFO listener.py:93 Running pguv-net

2024-10-02T02:52:09Z 20 INFO logger_runner.py:155 Starting logger pguv config pguv-net
A0%4 40 APTAD.ED-NO7 2N INEA lintannr mrBR Inatantintina nmins nnt Inmaar
2024-08-29T17:54:30Z 20 INFO listener.py:93 Running $330-net )
2024-10-02T02:52:09Z 20 INFO logger_runner.py:155 Starting logger s330 config s330-net



Controlling loggers

e Default web interface.

e Command line interface.

e RESTful API soyou canroll
your own.

openrvdas> server/logger manager.py

command? load configuration

NBP1406 cruise.yaml

command? get modes

Available Modes: off, monitor, log, logt+db

command? set active mode underway

command? get loggers

Loggers: PCOD, cwnc, gp0O2, gyrl, adcp, eng
svpl, twnc, mbdp, knud, grvl, mwxl, pcoZ,
pguv, s330, tsgl, rtmp, hdas, tsg2, seap,
true wind, subsample

command? get logger configs s330
Configs for s330: s330->0ff, s330->net,
s330->file/net, s330->file/net/db

command? set active logger config s330
s330->off
command? quit



ontrolling loggers

e Default web interface.

e Command line interface.

e RESTfulAPI so you can

roll your own.
o Django or SQLite

06:47:39

cruise mode

no_write+influx

logger

gp02->net

gyr1->net

now Tue Oct 24 2023

Home NBP1406 Links ~

OpenRVDAS Dashboard

server Tue Oct 24 2023

06:47:39

logger manager stderr

Grafana  Utilities -

Grafana Ut

Aotive Config

off

Admin -

status Tue Oct 24 2023
06:47:38

23:47:21 UTC LogEvent

[ T e romescer

Logger stderr

23:44:03 UT

"tinestanp"; 1726530420.462, "fields": {"Eventslog”: "Exasple Ever

2| 30 WARNING cached_data_uriter.py:152 Cached|

Pl e

The e recorded s hen the IR button's cicke,

==

stLogged Events

Hon, 16 Sep 2024 23:47:04 GAT: Example Event

ock @ Adagvent &

Demo  [RUNNING| Output Switch Config

Input from Reader

Devio type: EEY
Recont
Feldrame  Data

Randomiumber 07

RandomTet W

85 Intentional error, error rate is 1
4 Intentional warning, varning rat:




A Peek Behind the Scenes

e Installation script sets up filesin /etc/supervisor/conf.dto
run a bunch of servers:

rvdas@openrvdas: /opt/openrvdas$ supervisorctl

logger manager
cached data server
django:nginx
django:uwsgi
simulate:simulate nbp

RUNNING
RUNNING
RUNNING
RUNNING
RUNNING

pid
pid
pid
pid
pid

2728950,
27728944,
3079419,
3079420,
2728953,

status
uptime
uptime
uptime
uptime
uptime

116 days, 7:28:34
116 days, 7:28:34
81 days, 2:10:23
81 days, 2:10:23
116 days, 7:28:34



Setting up a Cruise

e Build a cruise configuration

o configurations
o loggers

o modes

seap-net:
readers:
- class: SerialReader
kwargs:
baudrate: 9600
port: /tmp/tty seap
transforms:
- class: TimestampTransform
- class: PrefixTransform

kwargs:
prefix: seap
writers:
- class: UDPWriter
kwargs:

port: 6224



Setting up a Cruise

e Build a cruise configuration
o configurations

o loggers

o modes

seap-file+net:
readers:
- class: SerialReader
kwargs:
baudrate: 9600
port: /tmp/tty seap
transforms:
- class: TimestampTransform
- class: PrefixTransform

kwargs:
prefix: seap
writers:
- class: LogfileWriter
kwargs:

filebase: /var/data/raw/seap
- class: UDPWriter
kwargs:
port: 6224



Setting up a Cruise seap-off: {)

e Build a cruise configuration
o configurations

o loggers

o modes



Setting up a Cruise configs:

seap-off:

e Build a cruise configuration seap-net:
o configurations

seap-file+net:

o loggers
knud-off:
o modes

knud-net:

knud-file+net:

rtmp-off:



Setting up a Cruise Loggers:

seap:

: : , configs:

e Build a cruise configuration - seap-off
o configurations - seap-net

- seap-net+file
knud:
© loggers configs:

- knud-off
- knud-net
© Mmoaes - knud-net+file
rtmp:
configs:
- rtmp-off
- rtmp-net
- rtmp-net+file




modes :

'off':
Setting up a Cruise seap: seap—olf

rtmp: rtmp-off
e Build a cruise configuration

o configurations port:
seap: seap-net
knud: knud-off

0O loggers rtmp: rtmp-net
eez:
o modes seap: seap-net

knud: knud-net
rtmp: rtmp-net

underway:
seap: seap-net+file
knud: knud-net+file
rtmp: rtmp-net+file



Setting up a Cruise - Pain Points

e Full cruise configuration files can be mind-numbingly long
e Creating/Editing/Modifying them can be error prone

We'll talk later about some tools and strategies that help

But first, how to do some of the fun and powerful stuft!



OpenRVDAS

Introduction - what/why/where

Loggers 101 - components/running/parsing

Whole system overview - installation/controlling loggers
Cached Data Server - fun and games with derived data
Pain points - cruise configurations/device definitions
Displaying data - native/InfluxDB+Grafana

Best practices

Contributing

Where to from here?




1727669603.63912, 'fields': {'MwxPortRelWindDir': 331.0, 'MwxPortRe

1727669603.651673, 'fields': {'S33@CourseTrue': 219.31, 'S330SpeedKt

Cached Data Server 1727669603.65196, 'fields': {'S330HeadingTrue': 217.87}}
1727669603.653974, 'fields': {'S33@HeadingTrue': 217.87}}
1727669604 .535806, 'fields': {'S33@CourseTrue': 218.36, 'S330SpeedKt

1727669604.580718, 'fields': {'MwxStbdRelWindDir': 338.0, 'MwxStbdRsg
1727669604 .639567, 'fields': {'MwxPortRelWindDir': 328.0, 'MwxPortRsg

1 1727669604 .65357, 'fields': {'S330CourseTrue': 218.36, 'S330SpeedKt
e An OpenRVDAS-specific e, et ate PSP e
0 1727669604.657269, 'fields': {'S330HeadingTrue': 218.06}}

pUb—SUb server In the 1727669605.542247, 'fields': {'S33@CourseTrue': 217.91, 'S330SpeedKf{

) 1727669605.584793, 'fields': {'MwxStbdRelWindDir': 335.0, 'MwxStbdR{

1727669605.643719, 'fields': {'MwxPortRelWindDir': 331.0, 'MwxPortR{

servers/ SUbdlreCtOW- 1727669605.663752, 'fields': {'S330CourseTrue': 217.91, 'S330SpeedK

1727669605.664863, 'fields': {'S33@HeadingTrue': 218.05}}
1727669605.665822, 'fields': {'S33@HeadingTrue': 218.05}}
1727669606.546563, 'fields': {'S33@CourseTrue': 218.37, 'S330SpeedKt
1727669606.586768, 'fields': {'MwxStbdRelwWindDir': 331.0, 'MwxStbdRd
o |nSta|'|'ed and run aS part Of 1727669606.644999, 'fields': {'MwxPortRelWindDir': 336.0, 'MwxPortRsg
H . 1727669606.667952, 'fields': {'S33@CourseTrue': 218.37, 'S330SpeedKt
Staﬂdard |nSta|.|.at|On. 1727669606.668949, 'fields': {'S33@HeadingTrue': 217.93}}
1727669606.669644, 'fields': {'S33@HeadingTrue': 217.93}}
1727669607 .549461, 'fields': {'S33@CourseTrue': 219.86, 'S330SpeedKt
1727669607 .588208, 'fields': {'MwxStbdRelWindDir': 327.0, 'MwxStbdRsg
1727669607 .646505, 'fields': {'MwxPortRelWindDir': 339.0, 'MwxPortRsg
e Used to manage status 1727669607.670405, ' fielde': {'S330CourseTrus': 219.86, +s330Speedk]
1727669607.670711, 'fields': {'S33@HeadingTrue': 217.82}}

messages. but can al_SO use 1727669607.671642, 'fields': {'S33@HeadingTrue': 217.82}}

1727669608.551389, 'fields': {'S33@CourseTrue': 220.85, 'S330SpeedKt
for SenSOr data 1727669608.589206, 'fields': {'MwxStbdRelWindDir': 329.0, 'MwxStbdRsg
0 1727669608.648209, 'fields': {'MwxPortRelWindDir': 338.0, 'MwxPortRsg
1727669608.673177, 'fields': {'S33@CourseTrue': 220.85, 'S330SpeedKt
1727669608.675441, 'fields': {'S33@HeadingTrue': 217.6}}




Cached Data Server

e |oggers can write to it via
CachedDataWriter

e | oggers canread from it via
CachedDataReader

e Use for derived values
o read from server
o compute
o write results back to
server or send
elsewhere

[ CachedDataReader ]

[ DerivedDataTransform ]

[ CachedDataWriter ]

Relative Wind - Port/Stbd True Wind - Port/Stbd

Relative Speed: Port: 11.37 m/s, Stbd: 10.51 m/s True Speed: Port: 5.459467 m/s, Stbd: 7.860897 m/s

Course 217.5° Heading 218.51° Speed over ground 8.7 kts




CachedDataReader _ class: CachedDataReader

kwargs:

: data server: localhost:8766
e Connectsto CDS via subscription:

websocket. fields:

S330CourseTrue:

- seconds: 0
e Subscribes to values of S$330HeadingTrue:

interest, returns them when seconds: 0

new values show up. S3308pe:th(:)
seconds:
MwxRelWindDir:
seconds: O
MwxRelWindSpeed:

seconds: 0




CachedDataReader

e Connectsto CDS via
websocket,

e Subscribes to values of
interest, returns them when
new values show up.

- class: CachedDataReader
kwargs:
data server: localhost:8766
subscription:
fields:
S330CourseTrue:

seconds: 0-__‘:::>

Acceptable values for 'seconds”.

0 - provide only new values that arrive after
subscription

-1 - provide the most recent value, and then
all future new ones

num - provide num seconds of back data,
then all future new ones

If 'seconds' is missing, use '0" as the default.



True Winds

e Dependson

O O O O O

heading

course over ground
speed over ground
relative wind speed
relative wind dir

AWD

TWD
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True Winds

e Dependson

O

O O O O

heading

course over ground
speed over ground
relative wind speed
relative wind dir

true wind-on:

readers:
- class:
kwargs:

CachedDataReader

data server: localhost:8766
subscription:
fields:
S330CourseTrue:

seconds: 0

S330HeadingTrue:

seconds: 0

S330SpeedKt:

seconds: 0

MwxRelWindDir:

seconds: 0

MwxRelWindSpeed:

seconds: 0

transforms:

- class:
kwargs:

TrueWindsTransform



True Winds

e Dependson

O

O O O O

heading

course over ground
speed over ground
relative wind speed
relative wind dir

e Send records to
TrueWindsTransform

e T[ransform calls routines in
logger/utils/truewinds

class: TrueWindsTransform

kwargs:
heading field: GyrlHeadingTrue
course field: S330CourseTrue
speed field: S330SpeedKt
wind speed field: MwxRelWindSpeed
wind dir field: MwxRelWindDir

convert speed factor: 0.5144

true speed name: TrueWindSpeed
true dir name: TrueWindDir
apparent dir name: ApparentWindDir

update on fields:

- MwxRelWindDir

max field age:
S330CourseTrue: 15
S330HeadingTrue: 15
S330SpeedKt: 15
MwxRelWindDir: 15
MwxRelWindSpeed: 15



'data_id': 's330',
'fields': { 'S330CourseTrue': 218.49,

'S330EorW': 'W',
'S330GPSDate': '010814',

- ]
I rue WInds 'S330GPSTime': 441.16,
\ 'S330Latitude': 22.01132856666(
'S330Longitude': 17.9476324,

'S330MagVar': 24.7,
'S330MagVarEorW': 'W',

TrueWindsTransform PR
takes DASRecords and ) e S
looks for the values it needs T

in them.

Outputs None if it doesn't [ TrueWindsTransform ]

have all the values it needs.
Outputs a DASRecord if it

{'data_id': Truew,

does find all the values it 'fields': {'PortApparentWindDir': 191.54999999999995,
'PortTrueWindDir': 175.55923426557976,
needs 'PortTrueWindSpeed': 8.972087519041773},

'message_type': None,

Caches \/EilLJEEES'fC)r next time. '‘timestamp': 1727666576.538586%}




Snapshots

readers
- class: CachedDataReader
e Much of the power of the kwargs:
architecture comes from the
Opeﬂ-eﬂded deﬁﬂltIOﬂ Of transforms:
transforms and writers. - class: InterpolationTransform
kwargs:
e You passarecordtoa
transformand it gives you writers:
a record (pOSS|b[y "None ') - class: CachedDataWriter

back kwargs:



S;r]air)fsr]()tjs - class: InterpolationTransform

module:
. logger.transforms.interpolation t
e Use this to aggregate kwargs:
values until ready to interval: 30
d tout window: 30
proauce an output field spec:
AvgRTMPTemp:
® E,g, when Computing source: RTMPTemp
algorithm:

running averages.

type: boxcar average
window: 30
AvgTrueWindDir:
source: TrueWindDir
algorithm:
type: polar average
window: 30



Snapshots

e Use this to aggregate
values until ready to
produce an output.

e E.g when computing
running averages.
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Quality Control using the CDS

readers:
- class: CachedDataReader
kwargs:
subscription:
fields:
TWNCTension: {seconds: 0}, TWNCPayout: {seconds: 0}
transforms:
- class: QCFilterTransform
kwargs:
bounds: TWNCTension:-150:10000, TWNCPayout:-60:175000
writers:
- class: AlertWriter
- class: LogfileWriter
kwargs:
filebase: /var/log/openrvdas/winch errors



Quality Control using the CDS

readers:
- class: CachedDataReader
kwargs:
subscription:
fields:
GyrlHeadingTrue: {seconds: 0}
writers:
- class: TimeoutWriter
kwargs:
timeout: 60
message: No Gyro data received for 60 seconds
resume message: Gyro data has resumed
writer: _ _ A writer that takes other
- class: LogfileWriter \_/_\ writers as an argument?!?
kwargs: 9 nr
filebase: /var/log/openrvdas/winch errors



ComposedWriters

Reader 1 Reader 2
e Basic architecture is an
"hourglass”
o Readers in parallel fransform 1
o Transforms in series
) ) Transform 2
o Writers in parallel 3
Ti f 3
e Means that all data go

through same set of l
transforms,




ComposedWriters
e But sometimes you want to

TimestampTransform

do two incompatible
transforms on the same

data. LogfileWriter PrefixTransform

e [E.g. save raw to file, but add
instrument prefix to data

sent out over network.




ComposedWriters

e Allow you to package up

O

one or more transforms
applied to

one or more specific
writers.

SerialReader

TimestampTransform

LogfileWriter

ComposedWriter

PrefixTransform

UDPWriter




Echogram (High Frequency) b3

®e|d
0.

Geofencing

e USAP can't record data
inside Argentine EEZ unless
and Argentinian observer is

» B8 3 & B 3 N e N
8 8 8 8 8 8 8 8 8 8 8

on board.

e Need to manually switch
fromno-writetowrite
when crossing EEZ
boundary.

0 500 km
. |

-] EEZ boundary
P sheif

e Canwe do it automatically?




- class: GeofenceTransform

. module:
(3(9()ff9r1(:lrlg; logger.transforms.geofence transfor:
kwargs:
_ latitude field name: s330Latitude
e Two new modules: longitude field name: s330Longitude
O GeofenceTransform boundary file name: /tmp/eez.gml

leaving boundary message:
set active mode write

entering boundary message:
set active mode no write

0 LoggerManagerWriter



Geofencing

e [wo new modules:
O GeofenceTransform
0 LoggerManagerWriter

- class: GeofenceTransform

module:
logger.transforms.geofence transfor:
kwargs:
latitude field name: s330Latitude
longitude field name: s330Longitude
boundary file name: /tmp/eez.gml
leaving boundary message:
set active mode write
entering boundary message:
set active mode no write

writers:
- class: LoggerManagerWriter
module:
logger.writers.logger manager writ
kwargs:
database: django
allowed prefixes:

- 'set_active_mode !



Fun and Games with LoggerManagerWriter

e Can use to change any system state based on data values

transforms:
- class: QCFilterTransform
kwargs:
bounds: 'RTMPTemp:-10:40'
message: 'set active logger config rtmp rtmp-off'
writers:
- class: LoggerManagerWriter
kwargs:



Okay, enough fun - where are the pain points?




OpenRVDAS

Introduction - what/why/where

Loggers 101 - components/running/parsing

Whole system overview - installation/controlling loggers
Cached Data Server - fun and games with derived data
Pain points - cruise configurations/device definitions
Displaying data - native/InfluxDB+Grafana

Best practices

Contributing

Where to from here?




Pain Points

e Creating cruise configuration
files.

e Creating device definitions.



Pain Points

e Creating cruise configuration
files.

e Creating device definitions.

Cruise configuration files contain:

Definition of configurations.
Which config is associated
with which logger.

Which config of which
logger is associated with
each cruise mode.



Pain Points

e Creating cruise configuration
files.

e Creating device definitions.

e Each logger may have 2-4
configurations.

e Each configuration may be
10-40 lines long.

e Atypical ship may have
10-40 sensors.

Typical cruise configuration can
be thousands of lines long.

Painful and error-prone to create
and maintain manually.



Pain Points

e Creating cruise configuration
files.

e Creating device definitions.

When you add a new logger you
need to modify three sections:

logger - add the name, and
names of each config associated
with it.

configs - definitions of the
named configs themselves.

modes - Which config should be
active for which logger in which
mode.



Cruise Creation Tools

e Use YAML macros to reduce duplication

gnss->file: &gnss base
readers: {class: UDPReader, kwargs: {port: 9117}}
transforms:
- class: SplitTransform
module: logger.transforms.split transform
- class: TimestampTransform
writers:
- class: LogfileWriter
kwargs:
filebase: data/raw/gnss



Cruise Creation Tools

e Use YAML macros to reduce duplication

gnss->file+net:
<<: *gnss base
writers:
- class: LogfileWriter
kwargs:
filebase: data/raw/gnss
- class: UDPWriter
kwargs:
port: 6224



Cruise Creation Tools

e Python scripts such as local /usap/create_ cruise.py

local/usap/create cruise.py \
test/NBP1406/NBP1406 port defs.yaml \
> test/NBP1406/NBP1406 cruise.yaml

(See test/NBP1406/NBP1406_port defs.yaml for port
definitions)



https://github.com/OceanDataTools/openrvdas/blob/master/test/NBP1406/NBP1406_port_defs.yaml
https://github.com/OceanDataTools/openrvdas_usap/blob/main/create_cruise.py

Cruise Creation Tools

e Or combination: script + macros, as Florida does:

e Template logger config.template inrepo
OceanDataTools/FIO-ODT-Configs

e Filled outby build openrvdas config.sh script



https://github.com/OceanDataTools/FIO-ODT-Configs/blob/main/openrvdas/etc/logger_config.template
https://github.com/OceanDataTools/FIO-ODT-Configs/tree/main/openrvdas

Cruise Creation Tools

e Jinja-based templating, courtesy of
Ella Pietraroia @ CSIRO

Codein utils/jinja config creator.

hoggers:
{% for device in devices %}
{{ device }}:

configs:

- {{ device }}—>off

- {{ device }}—>file/net

- {{ device }}->file/net/db
{% endfor %}

loggers:

PCOD:

configs:

- PCOD—>off

- PCOD->net

- PCOD—>net/file
cwnc:

configs:

- cwnc—>off

- cwnc—>net

- cwnc—>net/file
gpo2:

configs:

- gp02—>off

- gp02—>net

- gp02—>net/file
gyl

configs:

- gyrl->off



https://github.com/OceanDataTools/openrvdas/tree/master/utils/jinja_config_creator

CORIOLIX

e Full shipboard and ship-to-shore datapresence system
developed at OSU by Chris Romsos, Jasmine Nahorniak et al.

e Uses OpenRVDAS for core data collection.
e \X'raps a lot of handy cruise management tools around it.
e [E.g. device database management

©)
©)
©)

all devices and feeds managed in database.
update device in db using GUI

scripts propagate that update into a new cruise
configuration script.



Pain Points

e Creating cruise configuration
files.

e Creating device definitions.

Reading from device generally
Isn't a problem, so long as it
communicates via

UDP

serial port

MQTT

Modbus

TCP

websockets

The challenge is often parsing
the raw records that come from
the device.
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O kaY’ a little m o re ) Pitch, Roll - Port Relative Wind, Stbd Relative =
fun: Displaying Data |
¢ Native dISp[ay Wldgets * 2024-10-03 06:29:55 /j\/,f’*; f‘y‘li\

Latitude Longude Depth

22.0124- S 17.9486- w 4.708km

Gyro Heading, True Port True Wind Dir Stb True Wind Dir ssTemp

VAVA:R

Highcharts

ive Speed: Port: 11.68 m/s, Stbd: 10.45 m/s

7.6808°W

e InfluxDB + Grafana 2188
g.skn 11.5 17 & )
7.5mv 19.2c
Port Wind Dir 339° M PR Humidiy
o co
YN = 3187w seneER
e 33 0099715 PortTre Wind i St Tuo Wi i e
Heading 217.93° T SOG
Pitch -1.3° Roll
RTemp 21.7942° C Air Temp R
Eng Voltage 12.26V Eng Case Temp
Aq Room Flow 507.5 Seis Air Pressure
Helo Deck Flow 565.7 PIR Res
Hydro Lab Flow 233.8 PIR Out
Freezer 1 -11.5° C Freezer 2




Display Widgets

e Original OpenRVDAS display method

e Based on native JavaScript +
Highcharts (or open source D3).

e Allows embedding displays in
any web page.

e Note: Highcharts is proprietary
commercial product, free to use
for universities and non-profits.




Display Widgets

e Original OpenRVDAS display method

ppppp

e On page: define a div container

where you want widget. TimelineWidget
e In JavaScript DialWidget
o define widget and its fields TextWidget
and parameters. TextWidget
o passall widgetsto a

- Cached Data , A 4
WidgetServer. avia >|WidgetServer

e APl makes creation/integration

of new widget types easy.



<div id="pitch-roll"></div>

Display Widgets <script type='"text/javascript">

var line fields = {
S330Pitch: {name: "Pitch",

Degrees

seconds: 30},
5 S330Roll: {name: "Roll",
seconds: 30}

25 i

0 var pr widget = new
w TimelineWidget('pitch-roll',
line fields,

Saturday, Sep 1, 20:09:35.020 'Degrees')) ;
e Roll: =1.99

20:09:30 20:09:45 var widget server = new
WidgetServer ([pr widget],
'localhost:8766"') ;

Pitch -+ Roll

widget server.serve();
</script>



INluxDB/Grafana  [EuREEp—

e Now preferred display route:
o Qopen source
o large community of
users and maintainers
(who aren't us)).
e Two separate packages:
o InfluxDB - time series
database we write to.
o Grafana - analytics,
monitoring and
visualization system.

1
lllll

’ ‘ ‘w | M i ‘M‘
AT



InfluxDB/ Grafana

e (Getting data into InfluxDB
works just the way you'd
think...

netreader-on+influx:
readers:
— class: UDPReader
kwargs:
port: 6224

transforms:
- class: ParseTransform
kwargs:
definition path: test/NBP1406/d

writers:
- class: CachedDataWriter
kwargs:
data server: localhost:8766
- class: InfluxDBWriter
kwargs:
bucket name: openrvdas



Installing InfluxDB/Grafana

e Scriptiutils/install influxdb.sh

e Should be run as the user who will be running
OpenRVDAS (e.g. 'rvdas').

[(venv) rvdas@Popenrvdas: $ utils/install_influxdb.sh
Recognizing OS type as Ubuntu

Reading pre-saved defaults from .install_influxdb_preferences
HUHHHHRRRAH R R G RR R AR AR R RRRHH R R G RBRBRAH AR R G RRR R AR R R GG RRR AR ARG HH#

InfluxDB/Grafana/Telegraf configuration script
RURBHBHRHR AR HBHBH R RBHBHBHR B R B HBHBHRHRBHBHBHRHRBHBHBHRHRBHBHBHRHRBHE
Path to openrvdas directory? (/opt) I




Hot off the presses: CDS= Grafana displays

Another NIWA contribution: get Grafana to use CDS as datasource

e Traditionally, OpenRVDAS N PR
writes to InfluxDB, Grafana  mitndn e
reads from InfluxDB. Longitude 178.424293°

e Fortime-critical displays, Depth S
can have Grafana directly Eah s

use CDS as source.
e Source and instructions in
contrib repo

127.89°



https://github.com/OceanDataTools/openrvdas_contrib/blob/94720b5940e2925237a9fe7fdeb815857cf743fe/contrib/niwa/grafana/cache-datasource/README.md
https://github.com/OceanDataTools/openrvdas_contrib/blob/94720b5940e2925237a9fe7fdeb815857cf743fe/contrib/niwa/grafana/cache-datasource/README.md

Other fun: InfluxDB for Quality Control

InfluxDB Tasks can make queries, produce conditional outputs

from (bucket: "openrvdas'")

|> range (start: -5m) |> filter(
fn: (r) => r[" measurement"] == "gyro furuno heading" or r[" measurement"] == "mru trimble bx992", )
|> filter( fn: (r) => r[" field"] == "Gyro HeadingTrue" or r[" field"] == "Trimble BX992 HeadingTrue",)
|> aggregateWindow (every: 2s, fn: last, createEmpty: )
|> map (
fn: (r) => ({
_time: r. time, _field: r._ field, Home > Dashboards » G/

_measurement: "ga alerts",
_value: if not exists r._value then
-1
else if r. value >= 0 and r._value < 360

~ Position

ABXTwo RX2

1 — — — = . .
else GP170 Fwd GP170 Fwd: # of Satellites
0 ’
sensor: r.sensor, }), )
|> to(bucket: "ga flags")




Other storage and display paths

e TimescaledbWriter, contributed by Lewis Wilke (NIWA) in
github.com/OceanDataTools/openrvdas contrib

® RedisWriter
e PostgreWriter and CORIOLIXWriter, contributed by

Jasmine Nahorniak (OSU) in

github.com/OceanDataTools/openrvdas rcrv



Other interfaces

e RESTful API, SQLite API make it easy to build your own
interface for controlling and monitoring loggers.

YOU HAVE CHRONIC
MAHJOBBIS CRAPPUS
BUT THAT'S NOT WHY
YOU PUKED.

www.dilbert.com scottadams@aol.com

HAVE YOU BEEN
EXPOSED TO ANY
USER INTERFACES
DESIGNED BY
ENGINEERS?

qfl“lo; @ 2002 United Feature Syndicate, Inc.

YOU HAVE INTERFACE
POISONING. YOU'LL
BE DEAD IN A UWEEK.




Other interfaces

e RESTful API, SQLite API make it easy to build your own
interface for controlling and monitoring loggers.

e Kevin Pedigo (USAP) SQLite-based GUI at
https://github.com/OceanDataTools/sqlite gui

o | ewis Wilkie (NIWA) RESTful GUIs



Home Grafana Utilities ~ Admin ~ 00:53:12 UTC CRYCECE (&) openrvdas

ango administration WELCOME, OPENRVDAS. VIEW SITE / CHANGE PASSWORD

0G ouT ()

Site administration

.
Recent actions

Tokens + Add # Change
My actions
AUTHENTICATION AND AUTHORIZATION # openrvdas
User
Groups +Add & Change
Permissions + Add ¢ Change
Users +Add & Change

Cruises +Add ¢ Change
Last updates + Add # Change
Log messages +Add ¢ Change
Logger config states +Add & Change
Logger configs +Add ¢ Change
Loggers + Add # Change

Modes +Add ¢ Change



Home Grafana Utilities ~ Admin ~
—

00:52:40 UTC

B Send Feedback @ AddEvent ARSSERNGES

Shortcuts to API functions

Create Permissions

[create-permissions/

This endpoint creates django global Ul permissions. Permissions can be assigned and
edited via the django admin interface.

Create Permission Groups

[create-permission-groups/

This endpoint creates django permission groups for admins and viewers with default
global Ul permissions. Groups can be assigned and edited via the django admin interface.

Load Persistent Loggers

[fload-persistent-loggers/
This endpoint reads Ioggerm files from JLEE[NEHEILS 1T ER on the OpenRVDAS

server and creates persistent loggers which are not linked to a cruise file. Persistent
Loggers can be edited in the Ul without reloading a cruise or logger config file.

Create Permissions

Create Permission Groups

Load Persistent Loggers




Home Grafana Utilities ~  Admin ~ 00:51:40 UTC B3 Send Feedback & AddEvent [&) openrvdas Log out
Ee—
Active Config
Fren on o HiPAP RUNNING Output Switch Config
= S o —
il exeooeprn fon y /£ T Pe—— Device type: [IZNY
EK80Temp on 4 "$PSIMSNS, 230743.594, ,1,1,-0.23,0.35,-0.01,229.68, ,€0,0.048, ,M121\r\n" Fleldname RecentData Units
E o o "$PSIMSNS, 230744.596,,1,1,-0.10,0.30,-0.01,229.49, ,€0,0.048, ,M121\r\n"
"$PSIMSNS, 230745.597,,1,1,0.02,0.31,0.01,229.28,,€0,0.048, ,M121\r\n" Time 230757613 hhmmss.ss
GPS o o "$PSIMSNS, 230746.598,,1,1,0.04,0.36,0.02,229.08,,€0,0.048, ,M121\r\n" Sodom o
"$PSIMSNS, 230747.600,,1,1,-0.04,0.39,0.03,228.90, ,€0,0.048, ,M121\r\n"
HDT on (V] "$PSIMSNS, 230748.601,,1,1,-0.20,0.36,0.02,228.71,,€0,0.048, ,M121\r\n" TransceiverNo 1
» z "$PSIMSNS, 230749.602,,1,1,-0.32,0.32,0.01,228.51, ,€0,0.048, ,M121\r\n"
HiPAP on 4 "$PSIMSNS, 230750.603,,1,1,-0.34,0.35,0.00,228.31, ,€0,0.048, ,M121\r\n" TransducerNo 1
Marport on [ "$PSIMSNS, 230751.605,,1,1,-0.25,0.46,-0.01,228.11, ,€0,0.048, ,M121\r\n"
"$PSIMSNS, 230752.606,,1,1,-0.11,0.49,-0.02,227.91, ,€0,0.048, ,M121\r\n" Roll -0.28 2
PSXN on o "$PSIMSNS, 230753.607,,1,1,0.01,0.37,-0.04,227.71, ,€0,0.048, ,M121\r\n" S i A
"$PSIMSNS, 230754.609,,1,1,0.05,0.22,-0.04,227.50, ,€0,0.048, ,M121\r\n" 2
Winch on © "$PSIMSNS, 230755.610,,1,1,-0.01,0.17,-0.02,227.30, ,€0,0.048, ,M121\r\n" Heave 0.03 m
"$PSIMSNS, 230756.611,,1,1,-0.15,0.24,0.01,227.08, ,€0,0.048, ,M121\r\n"
"$PSIMSNS, 230757.613,,1,1,-0.28,0.38,0.03,226.87, ,€0,0.048, ,M121\r\n" Heading 226.87 9,
Tag
Parameters e0
TimeAge 0.048 s
"o Logger stderr Tide m
LVLA—0Y—0LIV0I LOIVLL | 40 ERKUN UOP _WIllEr.py:S.1d UUFNrller.writey) — muting errors
2024-09-02T03:49:19Z | 40 [ERROR' udp_writer.py:315 UDPWriter: send() error: destination: localhost, port: 6224: [Err MasterSlave Mi21
2024-09-02T03:49:20Z | 40 |[ERROR udp_writer.py:315 UDPWriter: send() error: destination: localhost, port: 6224: [Err TpCode M50
2024-09-02T703:49:217 | 40 |[ERROR udp_writer.py:315 UDPWriter: send() error: destination: localhost, port: 6224: [Err
2024-09-02T03:49:22Z | 40 [ERROR udp_writer.py:315 UDPWriter: send() error: destination: localhost, port: 6224: [Err Status A
2024-09-22T23:26:24Z | 20 INFO logger_runner.py:156 Starting logger HiPAP config HiPAP->off
2024-09-23T04:35:25Z | 20 INFO logger_runner.py:156 Starting logger HiPAP config HiPAP->off ErrorCode
2024-09-26T22:04:44Z | 20 INFO logger_runrjer:py:lsé Starting logger HiPAPlconfig HiPAP->on ) CoordinateSystem D
2024-09-26T22:04:45Z | 20 INFO udp_subscription_writer.py:70 Detected maximum UDP datagram size 65507
2024-09-26T22:04:45Z | 20 INFO listener.py:66 Instantiating HiPAP->on logger Orientation N
2024-09-26T22:04:45Z | 20 INFO listener.py:100 Running HiPAP->on
2024-09-27T03:19:49Z | 20 INFO logger_runner.py:156 Starting logger HiPAP config HiPAP->on SW_Filter M
2024-09-27T03:19:49Z | 20 INFO udp_subscription_writer.py:7@ Detected maximum UDP datagram size 65507
2024-09-27T03:19:49Z | 20 INFO listener.py:66 Instantiating HiPAP->on logger Y_coord -36.45508
2024-09-27T03:19:49Z | 20 INFO listener.py:100 Running HiPAP->on NorS s
2024-09-29T722:26:18Z | 20 INFO logger_runner.py:156 Starting logger HiPAP config HiPAP->off
2024-09-30T01:48:09Z | 20 INFO logger_runner.py:156 Starting logger HiPAP config HiPAP->on X_coord 174.787315
2024-09-30T01:48:09Z | 20 INFO udp_subscription_writer.py:7@ Detected maximum UDP datagram size 65507
2024-09-30T01:48:09Z | 20 INFO listener.py:66 Instantiating HiPAP->on logger EorW E
2024-09-30T01:48:09Z | 20 INFO listener.py:100 Running HiPAP->on Depth 22428 o
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Best Practices

e |ogger design:

o front line loggers should
timestamp/save raw
data and do little else

o propagate simplest way
can manage

readers:
- class:
kwargs:
port: /tmp/tty rtmp
transforms:
- class:
writers:
- class:
kwargs:
filebase:
- class:
kwargs:
transforms:
- class: PrefixTransform
kwargs:
prefix:

SerialReader

TimestampTransform
LogfileWriter

/var/tmp/log/rtmp/raw/r
ComposedWriter

rtmp
writers:
- class:
kwargs:
port:

UDPWriter

6224



Best Practices

Logger design:

o front line loggers should
timestamp/save raw
data and do little else

o propagate simplest way
can manage

o use second line "loggers’
to parse and do more
complicated processing.

readers:
— class: UDPReader
kwargs:
port: 6224
transforms:
- class: ParseTransform
kwargs:
metadata interval: 10
definition path: test/NBP1406/dev
writers:
- class: CachedDataWriter
kwargs:
data server: localhost:8766
- class: InfluxDBWriter
kwargs:
bucket name: openrvdas



Best Practices

e Parsing
o single parser handling all
data is usually sufficient
unless huge. data rates
(e.g. winches)
o simplifies cruise
configurations.

readers:
- class:
kwargs:
port:
transforms:
- class:
kwargs:
metadata interval: 10
definition path: test/NBP1406/dev
writers:
- class:
kwargs:
data server: localhost:8766
- class: InfluxDBWriter
kwargs:
bucket name:

UDPReader
o224

ParseTransform

CachedDataWriter

openrvdas



Best Practices

e Partition functionality

o One machine running
loggers, one running
InfluxDB/Grafana, etc.

o Relay between using
UDP or CDS - UDP very
lightweight and seems
reliable enough.



Best Practices

e Partition functionality
o Consider having one
machine running
frontline loggers,
another running second
line.



BQSt PraCtices /opt/openrvdas usap/

\ devices/

e Code organization
o Create your own repo for ,opt/openrvdas/local
ship/institution-specific
code.
o Check out into /opt/
o Symlinkinto
/opt/openrvdas/local
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Contributing to OpenRVDAS

Because sharing is caring! ¥

e Bug reports/feature requests:
https://github.com/OceanDataTools/openrvdas/issues

e New code
https://github.com/OceanDataTools/openrvdas contrib



https://github.com/OceanDataTools/openrvdas/issues
https://github.com/OceanDataTools/openrvdas_contrib

Where to from here?
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Where to from here?

e The easy parts

e New, improved modules
o SealogWriter/SealogReader
o ValueFilterTransform

e Expanded documentation
o Video tutorials
o Cookbook



Where to from here?

e The harder parts

e Simplified logger/cruise configuration creation and
maintenance.
o Jinja has been a good start
o Graphical tools?

e Solution for long-term project support



Long Term Ocean Data Tools Support

e Current support comes from individual contracts

e Improvements and ongoing maintenance are largely
volunteer (Thank you, NIWA, CSIRO and USAP!)

e Does it make sense to get affiliated with or absorbed by
an institution?



