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SOFTWARE
Current Wireframe:
· Display of all instruments
· List of users
· Admin tab for troubleshooting, users who have been added, etc.
· Map of instrument location(s), how much reagent is left, how many pucks left, when sample was last taken, and last decontamination
· Scheduler: can have a cycled schedule or customizable
Feedback:
· Ability to fire sample consecutively or in group sets
· Added feature to schedule to show how many pucks/reagents are left; do you have enough resources for the rest of the schedule?
· Alerts to notify if there isn’t enough resource for the planned schedule
· Suggested schedule based on the resources left, so the user doesn’t have to do the math and figure out how to modify schedule
· Simulation of the schedule
· User control: only a superuser can click buttons/override
· Locally assign responsibility; some users can edit and others can just view
· Users can create a schedule and submit, but only superusers can approve (secondary checks)
· If there was the possibility of data from an external instrument (stream gauge data, turbidity), a trigger to user so the schedule can be adjusted accordingly based on the event
· Flag alerts for filtration volumes
· A tab to see volumes taken, what time, target volume, and how long it took to filter like current ESP logs
· Alert when too low of volume, low battery, certain number of samples left, critical errors
· Customized notifications to alert only for certain errors
· Options for different means to send error message based on severity of error (text, email, call)
· Alerts when instrument is finished sampling.
· How do you know threshold for filter rates? How do you set these thresholds, or just have the data sent and the user has to interoperate the data to determine what’s going on (ie. Storm) 
· Ability to communicate to the instrument with a tether in case cellular can’t be use, on a base for example.
· Alert if the instrument has been moved a certain distance from location
· Tracker integrated or ability to add on a tracking device
· Comms solutions that gives most flexibility with locations
MUST HAVE
· Geolocation – incorporate Google maps
· Species list for Site (species previously detected by device or using other methods)
· Possibly have camera near device to be aware if people came into proximity of device
· See/edit sampling schedule in real-time
· Email alerts and options for notifications
· See history of changes so you can see if /when changes were made
· “See” device that is actively involved in campaign
· Where it is & P.O.C of the current campaign and basic info of the campaign in a visual way
· See what other units are involved in campaign
· Alerts if there is a problem, a scheduled sample, etc.
· English only?
· Show all native, historical
· Link to results once known
· Follow sample through lab workflow
· See all data that co-occur with a sample (temp, pH, turbulence, volume of sample, etc.)
· PW protect made after initial deployment and track who and when someone made a change
· Easy scheduling  keep track of pucks remaining and what remaining schedule looks like
· Adjust sampling timing/volume
· Error messages as push notifications
· # of users and access limits (i.e. editors to mission viewers)
· Custom scheduling/schedule planning with reagents/resource monitoring
· Log files for users – change missions, pull data, etc.
· Last known locations/user logins
· Being able to see that the instrument is running/logging once things are closed up. Display?
· Each sample has a barcode to accompany the sample through lab and into NAS/NEDRRIS or some way to marry up with labs
· Help/FAQ Tab
· PW protect schedule  Programable schedule that can be changed with a password
· See history and future programs
· Login from any computer or cellphone down to schedule
· Red alerts – stolen, shutdown before complete
· Verify unit is operating correctly – can check in at anytime
· Being able to communicate with instrument in the field without cell service. Bluetooth? WIFI?
· Remote 2-way communication
· Alerts for: stop working, stolen, reagents/filters decreasing, changes to volume
· Bin/define groups of samples for replicates of samples
· Pressure and volumes for each sample
· Get feedback on volume being sampled
· Pressure – need to change volume or filter rate
· Interact from phone app and desktop
· Long range communication >200 miles
· Calendar option for sampling mission upload from Excel or drag and drop
· Data reports – work volume, time, error/no error
· Include field blanks (neg. controls)
· Timestamp sample collection
· Battery powered
· Easy to retrieve/replace filters
· Easy sample retrieval w/ minimal risk of contamination
· Stat

SHOULD HAVE
· Map my run
· Weather app
· Ability to accel schedule of sampling
· Be able to adjust all flexible parameters on the fly
· All metadata easily available
· App and web interface
· Checks – if want to sample opportunistically, tells you tradeoff on original mission
· Sample x volume or x time (put rank of priority)
· Time stamp, geo coord, sequence, volume occurring, sample data, temperature
· Option to take a sample with a time frame only if it meets an environmental parameter like turbidity lead or stream volume
· Basic troubleshooting guidelines in app – reduce contact w/ MBARI
· Download data – can adjust which data or how much to download (ex. Just data from 1 day out or a week of sampling)
· Water conditions
· Ability to start/restart
· # of samples
· Connect from miles away (at least basic information)
· Force users to check checkboxes in setup - # filters, volume preservative, test sample/field blank
· Checks/balances in app before starting mission to reduce failures in field
· Reagent/ puck status
· Web-app to interact in office
· Simple display via app (status/logging/ days till full)
· PC program for more involved programming
· Real-time: minimum information (water volume, sample taken/left, errors, battery remaining, water temp)
· Flag alerts for filtration rate
· Customize alerts (# of samples, batteries)
COULD HAVE
· Both phone app and web interface  easily check status of sampler
· Automated progress reports at X% of mission
· More detail if tethered but app very simple

WON’T HAVE (YET)
· Ability to set automated sampling schedule based on environmental sensing
· Like printer/copier, if error message, step-by-step directions to clear error
· Long Term software to help schedule (i.e. tide, surmise/sunset, etc.)



HARDWARE

MUST HAVE
· Hand carry (1-2 people)
· Durable – vibration, weather (low or high temp), sitting in sun
· Insulation so sample lines don’t freeze
· Instructions on lid for users
· Snap in/Snap out reagent containers
· ID of each puck
· Contamination control
· Must be able to preserve sample
· Sample with RNAlater, ethanol, or dry filter
· Min servicing: 4-6 weeks (based on hydrotech schedule), Max servicing: full season
· Ability for at least 2 samples (day & night) plus replicates ~100 samples at least
· Ability to come weekly to swap out pucks to collect data quickly
· Need replicates (at least 3 at a time) – multiple inlets/outlets for simultaneous samples
· Screen so intake doesn’t clog, biofouling (particle size: silt)
· Plug-in option to communicate
· $25/month to know instrument is on & running; high end: $250/month for more information

SHOULD HAVE
· Flexible communication
· Easy to sterilize, should not spread invasive
· Tracking to shield from stealing, camouflage
· Easy to swap pucks and re-waterproof; easy to put back together
· Waterproof if there is a flood/storm
· Ready to go repair-field kit
· Preserving/transferring samples
· Revisable vessel for filter and easily sterilized and assembled
· Should have at least 130 samples like 2G ESP can now
· Reusable filter vessel – only reloading filter ($0.50)
· RFID rather than engraved barcode
· See status when walking away (green light?)
· Sampling and logging display
· Flexible option for power & communication
· Ability to collect samples in different sediment conditions

COULD HAVE
· Having multiple inlets (different depths)
· Flexibility in filters (form-factor, ie. Sterivex)
· Ability to sap out a puck before end of schedule
· Concurrent replicates
WON’T HAVE (YET)
· Control of flow rates: if you want to take sample faster (temporal scale of one sample)
· Water quality sensing
· Network of instrument communication (when to stop sampling because of storm, turbidity, etc.)
· Doesn’t spread invasive – easy to sterilize


[bookmark: _GoBack]
SUMMARY – Hardware
· Sample Integrity
· Sterilization, decontamination, multiple inputs, replicates
· Maintenance
· Dealing w/ instrument, swapping pucks, field kit
· Cost
· Filters, communication, instrument
SUMMARY – Software
· Admin Workflow
· Approval level
· Superuser to change schedule
· Alerts
· If a sample was taken, thresholds for alerts
· Gov’t Data Standards
· Approvals
· Pre-existing Apps (what’s already out there)

More Feedback:
· RFID: store only on puck or have backup?
· Contamination of storage vessel  sealed pucks
· Detection if there is a leak in puck
· Autoclavable?
· Tech time threshold: 1 hour (2-hour max)
· Hydrotechs service 3 gauges in a day (2 in winter)



