
Output
Processor

Sample 
loop

Instrument
Sampler

System
Sampler

Monitor 
loop

Async loop

Config
Worker

Watchdog
Daemon

NodeProxy
Daemon

Control 
loop

MessageBus

Event
Handler

DataBus

Response

Input
Processor

Synchronous 
loop

Instrument
Sampler

NodeClient C, Java, LabView? 
Matlab?

Data
Worker

Data
Worker

Data
Worker

Data
Worker

Fault
Handler

Manager(s)

Data
Worker

Managers create and 
manage software 
components and 

resources

Four basic software 
loops and workers are 

implemented as 
separate threads in the 
same memory space

A software WDT and 
fault handler monitor 

system components and 
handle problems



Queue

Protocol

Message

device

Channel

Record

Stream

parse

Manager

Service

Proxy

Client

Worker

Data 
Structures FunctionsThings w/ State

Things that do things
Operations on Structures
Libraries

open close getNext

peekpurge

startstop pause

writeRead

onEvent

getset

create getInstance destroy

lock unlock

load

Filter

Actors

Data Processing

Data Transport

Hardware 
Abstraction

Control System 
Abstractions

Log

enable disable

General classes of 
functions - very rough, 

would have many 
variants

Driver
filter

Control
Response

Task

Controller

readwrite

Connector



Logging

Sampling

Key
Device
Drivers

Serial, Fileio, GPIO, tcp/ip, 
memory, timers, WDT, 
scheduling, sensorNode, 
Connector base

I/O queues
log reader/writer
System, debug
device

sample loop
synch, asynch

Memory
Management

alloc, dealloc, realloc
collect? mem monitor

Data Transport
Queues/buffers
Streams, channels
Filter base, Parser base

Client v0
show config
set config
show status
show service state

Control
control loop
data feed
filters
response plug-in

Configuration
load, reload
config parser
app options...
device options...

Data Containers Messages, Tasks 
Records

Monitor v0 monitor loop

Primary
Device

Services

pH, T
ESW rate
Flow
Parsers

Messaging
connect, send
receive, handle,
filter, close, pub/sub
push/pull, sync/async

Build and Test
revision control
env, Makefiles, automatic 
build/test?
doc (doxygen)

Client v1 stream data
SSDS publisher

Data Backup sync data

Metadata
Management

device settings
console capture
message logging
PUCK client?

Service Base
System devices
Core instruments
Proxy
serial console

System
Device

Services
Bus V/I, temp, RH

Web Client

Async
Processing

async serial?
message processing

Developing Core Capabilities



Sampling

config file
sample period
num, string

Data Tools, UIConfig Control

serial
pH, T, current, pump
5 Hz

open loop
constant pump
constant flow

local logging

command line
shell scripts
automated build
module tests

arrays, structs
power, com port

memory, GPIO
RH, Bus V/I, T
DO, PAR

TCP/IP, HTTP
camera

subscribe pH, T
PID response

experiment 
parameters
comm params

Iterating Around System 
Capability MIlestones

service get/set
data subdata pub/sub

Data channels
SSDS ingest
shore backup

Filter chains

milestone

milestone

milestone



power.c

main.c synch.c

hrph.c

gpio.c

serialio.c

lib_mem.c

lib_parse.clib_queue.c

lib_log.c lib_mbus.clib_timer.c

sbe37.c

adcp.c

lib_module.c

control.c

response.c

lib_config.c

asynch.c

wdtd.c

monitor.c

configd.c

mbusd.c

dbusd.c noded.c

logd.c

lib_dbus.c

lib_bus.c

memio.c

sysmond.c

do.c

tcpio.c

httpio.c

Platform-specific
Thread/
process

library/
component

lib_client.c


