

    
      
          
            
  
Kenozooid Documentation

User Manual contains Kenozooid tutorial, tour of the supported
functions and their detailed description including data workflows and
dive data analysis examples.
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Software developers interested in Kenozooid library shall study
Kenozooid Library and API Documentation.

Hacking Guide is written for those interested in Kenozooid
architecture, design and implementation.
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Introduction

Kenozooid is software used to plan and analyse diving activities. Features
like dive data plotting and analysis, dive planning and dive computer
support along with simple but powerful logbook maintenance are already
implemented.

Kenozooid is free software licensed under terms of
GPL [http://www.fsf.org/licensing/licenses/gpl.html] license.


Features

Kenozooid is under heavy development, but following features are already
implemented


	high quality dive data plotting using R [http://www.r-project.org/]
statistical software



	one plot per page


	overlay of multiple plots on one graph


	configurable (title on/off, legend on/off, plot labels, dive
information on/off, temperature graph on/off)


	PDF, SVG and PNG are supported formats









	dive data analysis using R [http://www.r-project.org/]
statistical software


	dive planning


	decompression dive planning


	ppO2, ppN2, EAD and MOD calculators






	logbook management



	dives listing, searching, adding and removal


	dive sites listing, searching, adding and removal


	buddies listing, searching, adding and removal









	dive computers support



	dive data fetching


	execution of dive simulation using dive computers providing such
capabilities


	backup of dive computer data


	regeneration of dive data from backup to improve and fix data in case
of new Kenozooid capabilities and bug fixes









	drivers for following devices are implemented



	open source OSTC based dive computers (OSTC, Mk.2, N2) by
HeinrichsWeikamp GbR [http://www.heinrichsweikamp.net/]


	Sensus Ultra by ReefNet Inc. [http://reefnet.ca/products/sensus/]


	dummy device driver displaying information to standard output









	neat and powerful command line user interface


	native UDDF file format support (implies built-in interoperability
with other applications)







Planned Features

New dive computer drivers can be added on request if a dive computer
is supported by Libdivecomputer [http://www.divesoftware.org/libdc/]
library.

At least two different dive planning algorithms will be implemented


	ratio deco [http://en.wikipedia.org/wiki/Ratio_decompression]
schedules calculation


	integration with OSTC or DR5 [http://www.heinrichsweikamp.net/]
source code to calculate dive plan based on Buhlmann GF decompression
algorithm










          

      

      

    

  

    
      
          
            
  
Quick Tour

Call kz script to execute Kenozooid commands, see
User Interface for more.

Connect dive computer to a personal computer and backup its data (see also
Dive Computer Support):

kz backup ostc /dev/ttyUSB0 backup-ostc-20110728.uddf
kz backup su /dev/ttyUSB0 backup-su-20110728.uddf





Above commands save data from OSTC dive computer and Sensus Ultra dive data
logger to backup-ostc-20110728.uddf and backup-su-20110728.uddf
files.

File compression is supported. Simply add .bz2 extension to a file
name, for example:

kz backup ostc /dev/ttyUSB0 backup-ostc-20110728.uddf.bz2
kz backup su /dev/ttyUSB0 backup-su-20110728.uddf.bz2





List the dives from backup file (see also Dive Logbook):

$ kz dive list backup-ostc-20110728.uddf
backup-ostc-20110728.uddf:
    1:  --  2011-06-12 21:45     40.8m ( --- )     58:50     5.4°C
    2:  --  2011-06-19 12:26     58.8m ( --- )     48:40     6.2°C
    3:  --  2011-06-24 13:18     94.1m (26.1m)    107:20     5.1°C
    4:  --  2011-06-26 12:56     85.0m (24.4m)    104:42     5.5°C
    5:  --  2011-06-29 21:30     42.7m (20.0m)     57:29     6.2°C
    6:  --  2011-07-07 21:44     27.5m ( 8.4m)     60:38     7.0°C
    7:  --  2011-07-20 21:50     49.9m (19.6m)     65:42     5.7°C
    8:  --  2011-07-28 21:26     60.2m (20.9m)     64:08     5.7°C





Plot dive profiles (see Dive Data Plotting):

kz plot --info backup-ostc-20110728.uddf dives.pdf





Plot dive profiles of dives 2, 3, 4 and 5:

kz plot --info -k 2-5 backup-ostc-20110728.uddf dives.pdf






[image: ../_images/dive-2011-06-26.png]
Dive profile plot of 4th dive from backup-ostc-20110728.uddf backup file







          

      

      

    

  

    
      
          
            
  
User Interface

The Kenozooid functionality is accessed with command line user interface.
While it is powerful for some, it might be scary for others. Kenozooid
authors try to alleviate this fear by making the user interface as
consistent as possible. The description of its basics and principles can be
found in following paragraphs.

The kz script is used to execute Kenozooid commands, i.e. backup,
plot, dive list or buddy add (some commands consist of two
words separated by space).

Start by typing kz to get brief list of commands:

$ kz
usage: kz [-h] [-v]
          {analyze,backup,buddy,calc,convert,dive,drivers,plot,sim,site} ...
kz: error: too few arguments





To get brief list of dive data related commands simply type:

$ kz dive
usage: kz dive [-h] {add,extract,list} ...
kz dive: error: too few arguments





Use -h option to get more detailed overview of commands:

$ kz dive -h
usage: kz dive [-h] {add,extract,list} ...

optional arguments:
  -h, --help          show this help message and exit

Kenozooid dive management commands:
  {add,extract,list}
    add               add dive to UDDF file
    extract           extract dives from dive computer backup
    list              list dives stored in UDDF file






Common Options

Kenozooid kz script has  set of common options supported by each
command


	-h, –help
	Print command detailed overview.



	-v, –verbose
	Print debugging information. The information should be sent to
Kenozooid authors when reporting problems.











          

      

      

    

  

    
      
          
            
  
Dive Computer Support


Overview

Kenozooid allows to fetch data from dive computers produced by different
manufacturers. Also, it is possible to use some unique features of specific
dive computers like performing simulation (or in the future changing dive
computer configuration).

For each dive computer supported by Kenozooid, there is a driver
implemented with appropriate capabilities.

The supported dive computers and their drivers are listed in the table
below.







	Dive computer

	Driver





	OSTC, OSTC Mk.1, OSTC 2N

	ostc



	OSTC 2, OSTC Plus, OSTC Sport, OSTC 3

	hwos



	Sensus Ultra

	su






To list the capabilities of dive computers (see below for description)
execute drivers command:

kz drivers





which gives the following output:

Available drivers:

dummy (Dummy Device Driver): simulation
hwos (hwOS Driver): backup
ostc (OSTC Driver): simulation, backup
su (Sensus Ultra Driver): backup





The device driver ids (dummy, ostc, su above) should be used
with Kenozooid dive computer related commands like backup, convert
or simulation commands, for example:

kz backup ostc /dev/ttyUSB0 backup-ostc-20090214.uddf
kz convert ostc ostc-20090214.dump backup-ostc-20090214.uddf
kz sim replay ostc /dev/ttyUSB0 1 backup-ostc-20090214.uddf






Driver Capabilities

The list of possible dive computer driver capabilities is as follows



	backup
	Dive computer data backup to fetch configuration and all stored
dive data with dive profiles, see Data Backup.



	simulation
	Switch dive computer into dive mode and perform real time dive
simulation, see Dive Simulation.











Troubleshooting

A dive computer related command can result with an error message like:

kz: Driver "ostc" cannot communicate with a device at port "/dev/ttyUSB0"





The possible reasons for above message can be


	Is a dive computer connected to your personal computer? Execute the
command:

dmesg -a | less





and look for output similar to the following:

usb 2-1.1: new full speed USB device number 4 using ehci_hcd
usb 2-1.1: New USB device found, idVendor=0403, idProduct=6001
usb 2-1.1: New USB device strings: Mfr=1, Product=2, SerialNumber=3
usb 2-1.1: Product: HeinrichsWeikamp OSTC
usb 2-1.1: Manufacturer: FTDI
usb 2-1.1: SerialNumber: A4RTV8TO
USB Serial support registered for FTDI USB Serial Device
ftdi_sio 2-1.1:1.0: FTDI USB Serial Device converter detected
usb 2-1.1: Detected FT232RL
usb 2-1.1: Number of endpoints 2
usb 2-1.1: Endpoint 1 MaxPacketSize 64
usb 2-1.1: Endpoint 2 MaxPacketSize 64
usb 2-1.1: Setting MaxPacketSize 64
usb 2-1.1: FTDI USB Serial Device converter now attached to ttyUSB1





At the end of the last line above it is indicated that a dive computer
is connected to /dev/ttyUSB1 device (not usual /dev/ttyUSB0 used
across this document).



	Is the dive computer switched on? Some dive computers will not switch
automatically on when connected to a personal computer.


	Are the device file (i.e. /dev/ttyUSB0, /dev/ttyUSB1)
permissions correct? Execute the command:

ls -l /dev/ttyUSB0





The output can be:

crw-rw---- 1 root dialout 4, 23 Aug 25 01:30 /dev/ttyUSB0





Above means, that only user root and users belonging to group
dialout have read-write access to dive computer (for more about Unix
file permissions notation, see the wikipedia article [http://en.wikipedia.org/wiki/Filesystem_permissions#Notation_of_traditional_Unix_permissions]).

Use command id to check groups your system user belongs to:

$ id
uid=1000(ttrav) gid=1000(users) groups=1000(users),10(wheel),16(dialout),17(proc)














Data Backup

The data in a dive computer memory, like configuration settings or dive
profiles, is usually kept in some binary format specific to a dive computer
model or manufacturer.

Kenozooid backup command provides functionality to fetch and store such
dive computer memory data in a backup file.

The backup files are useful in several situations


	snapshot of dive computer data is preserved - if data processing software
uses universal data format independent from dive computer model or
manufacturer (i.e.  UDDF), then, when new software features or bug fixes
are implemented, the data in universal format can be extracted from
a snapshot


	the binary data from a backup can be sent to developers of data parsing
software to investigate software related problems


	or it can be sent to dive computer manufacturer to investigate dive
computer related problems




To create a backup file of OSTC dive computer data:

$ kz backup ostc /dev/ttyUSB0 backup-ostc-20090214.uddf





or to backup Sensus Ultra data:

$ kz backup su /dev/ttyUSB0 backup-su-20090214.uddf





During the backup, Kenozooid extracts dive data from binary data and stores
both binary and dive data in a backup file. This allows to access the dive
computer data with other Kenozooid commands immediately.  For example, to
list the dives (see Listing and Searching) from a backup file:

$ kz dive list backup-su-20090214.uddf






Dive Data Extraction

Kenozooid provides a command to extract dive data from a backup file
containing dive computer binary data stored. As mentioned above, the
command can be very useful when Kenozooid new functionality or bug fixes
are implemented.

To extract dives from a backup file run dive extract command:

$ kz dive extract backup-su-20090214.uddf backup-su-20090214-01.uddf





The dive extract command behaves in similar way to backup command - the
dive data is stored along with binary data, which was used as source of
extraction. Therefore, the new file (backup-su-20090214-01.uddf in
above example) can be used as dive extraction source once again and old
file can be removed.




Binary Data Import

The Kenozooid backup command produces files compliant with UDDF. This
allows to describe stored binary data, i.e. with date and time of fetching
the data and dive computer model information.

There are applications, which dump dive computer memory as binary, raw
file. Such files can be converted (imported) by Kenozooid into UDDF file
with convert command.

To convert OSTC dive computer binary data into UDDF format:

$ kz convert ostc ostc-20090214.dump backup-ostc-20090214.uddf





As in case of backup and dive extract commands, the UDDF file
contains both dive data and binary data


	the dive data in UDDF file can be accessed with other Kenozooid commands


	or the UDDF file can be reprocessed with dive extract command when
necessary


	the source of conversion can be safely removed









Dive Simulation

Ability to perform dive simulation implemented in some of dive computers
can be great tool to familiarize yourself with computer screens and
features present during diving.

Kenozooid supports switching dive computers into simulation mode using
sim plan and sim replay commands. The commands supply dive
computer with depth values in intervals of time. The depths and time
intervals can be generated from a dive plan (sim plan) or taken from an
existing dive profile (sim replay).

It is worth noting that real time dive simulation is described in this
section, therefore real life rules may apply to some of dive computers, for
example


	when dive is started, then computer switches into dive mode at
appropriate depth; it depends on dive computer configuration


	when you reach surface, then computer may wait some time before exiting
dive mode, if another simulation is started too fast, then it is counted
as one dive




Please, read about dive simulation capabilities in your dive computer
manual before starting to use Kenozooid to simulate dives.


Dive Replay

Existing dive profile can be replayed with a dive computer having dive
simulation capabilities, i.e. OSTC. Kenozooid supports such functionality
with sim replay command.

To replay first dive from a backup file:

kz sim replay ostc /dev/ttyUSB0 -k 1 backup-ostc-20090214.uddf








Dive Plan Simulation

Simulation of a dive plan is performed using sim plan command.

Sample dive plan could be as follows







	Run Time

	Depth





	0:30

	10



	3:30

	10



	13:30

	0






which can be described as


	dive starts at zero meters


	within 30 seconds diver reaches 10m


	diver stays at 10m for 3 minutes (leaves 10m at 3:30)


	then goes to the surface with 10m/min speed


	finally reaches surface at 13:30




To perform simulation of above dive plan with OSTC dive computer:

kz sim plan ostc /dev/ttyUSB0 '0:30,10 3:30,10 13:30,0'





Dive specification is space separated list of dive run times and depth
values.

Time can be specified in seconds (i.e. 15, 20, 3600) or in minutes (i.e.
12:20, 14:00, 67:13). Depth is always specified in meters.


Partial Automatic Simulation

Kenozooid allows not only to execute end-to-end simulation (start from
surface, perform dive, finish at surface) but as well part of simulation,
i.e. start simulation, dive to some depth starting from surface and exit
Kenozooid leaving dive computer in simulation mode to allow a diver to
continue simulation using dive computer buttons.

To support such flexiblity, two options are provided


	no start option allows to start Kenozooid without restarting dive
simulation


	no stop option leaves dive simulation running on Kenozooid exit




For example, to leave dive computer at 10m depth and then continue
simulation with dive computer buttons:

kz --no-stop sim plan ostc /dev/ttyUSB0 '0:30,10'





Above simulation can be continued manually or it can be stopped using
Kenozooid:

kz --no-start sim plan ostc /dev/ttyUSB0 '0,10 1:00,0'





To execute part of dive plan, no start and no stop options can be used at
once. For example, to ascend from 30m to 20m within 2 minutes:

kz --no-start --no-stop sim plan ostc /dev/ttyUSB0 '0,30 120,20'





All times are run times from the moment, when Kenozooid is started.











          

      

      

    

  

    
      
          
            
  
Dive Data Plotting

Plotting of dive profiles can be performed with Kenozooid’s plot command.

Various types of plots are supported


	dive profile details showing dive profile and its details like deco
ceiling, gas switches, setpoint changes, MOD of used gas, etc.


	dive profile comparison plot




The output of plot command can be saved in PDF, SVG or PNG formats.
Simply change extension of output file to get desired file format as
a result, i.e.  dives.pdf - PDF file, dives.png - PNG file.


Details Plot

Dive profile details plot allows to show dive profiles and associated data - one
dive profile per graph.

By default the graphs are very minimal. For example:

$ kz plot backup-ostc-20110728.uddf dives.pdf





gives one graph per page in PDF file with no additional information like
dive maximum depth or dive duration.

More information can be added to a plot using appropriate options. For
example to add basic dive information (maximum depth, duration, minimal
temperature) and a title to a plot use --info and --title options,
i.e.:

$ kz plot --info --title backup-ostc-20110728.uddf dives.pdf





The plot can be limited to specific dives, for example to limit plotting to
dives 2,3, 4 and 5:

$ kz plot --info --title -k 2-5 backup-ostc-20110728.uddf dives.pdf





Multiple input files can be also specified (plot dives 2, 3, 4 and 5 from
backup-ostc-20110728.uddf and plot dives 6 and 8 from
backup-ostc-20110729.uddf):

$ kz plot -k 2-5 backup-ostc-20110728.uddf -k 6,8 backup-ostc-20110729.uddf dives.pdf






[image: ../_images/dive-2011-06-26.png]
Dive profile plot of 4th dive from backup-ostc-20110728.uddf file






Comparing Dives

Kenozooid allows to compare two or more dive profiles on one graph.
Such functionality can be useful to compare


	data logged by two different dive computers


	several dives made on the same dive site using the same route under the
water


	profiles of dive buddies




Use -t cmp option to plot many dives on one plot (as in case of dive
profile details plot, multiple dives from multiple files can be specified),
for example:

$ kz plot -t cmp --legend --labels Rebreather 'Open Circuit' -k 1,2 logbook.uddf divemode-compare.pdf





Above, Kenozooid is instructed to put a legend on a plot with appropriate
labels (Rebreather and Open Circuit) for dive profiles.


[image: ../_images/divemode-compare.png]
Rebreather and open circuit dive profiles on a wreck









          

      

      

    

  

    
      
          
            
  
Dive Data Analysis

For dive data analysis Kenozooid integrates with R, which is free software
environment for statistical computing and graphics.

Kenozooids converts diving data stored in UDDF files into R data structures
and allows to execute R scripts to perform data analysis and plotting.

Several data anlysis scripts are provided by Kenozooid (see
Data Analysis Scripts). For example, to calculate RMV:

$ kz analyze rmv.R -a examples/rmv.csv 15 -k 19 dumps/ostc-dump-18.uddf

  time avg_depth avg_rmv
1    4       5.5    48.4
2    9       6.1    41.4
3   17       6.3    32.5
4   24       6.4    26.7






Data Analysis Scripts

The list of data analysis scripts provided by Kenozooid is as follows


	rmv.R
	calculate respiratory minute volume (RMV)






Respiratory Minute Volume (RMV)

Use rmv.R script to calculate respiratory minute volume (RMV).

The script accepts two parameters


	csv file
	CSV file with two columns - time and pressure. Time is dive run
time in minutes and pressure is tank pressure in bars.



	tank
	Size of tank in liters.





The output of the script is a table with columns


	time
	Dive run time in minutes.



	avg_depth
	Average dive depth.



	avg_rmv
	Average RMV for running time and average depth.





For example, create dive-19-rmv.csv file:

time,pressure
0,210
4,190
9,170
17,150
24,140





Then execute rmv.R script for 15l tank:

$ kz analyze rmv.R -a dive-19-rmv.csv 15 -k 19 dumps/ostc-dump-18.uddf

  time avg_depth avg_rmv
1    4       5.5    48.4
2    9       6.1    41.4
3   17       6.3    32.5
4   24       6.4    26.7










Custom Data Analysis Scripts

Custom data analysis scripts consist of three steps


	parse script arguments (optional)


	perform data analysis


	create analysis output




Kenozooid will deliver all dive data and script arguments to a script. The
data structures created by Kenozooid for a script are described in
Data Structures.

A script is responsible to deliver data analysis output, i.e. it should
print results on screen or create PDF files.

For example, create dhours.R script to summarize total amount of diving
hours:

secs = sum(kz.dives$duration)
print(sprintf('Total dive hours %.1f', secs / 3600))





Execute it with Kenozooid:

$ kz analyze dhours.R examples/logbook.uddf

[1] "Total dive hours 2.1"






Data Structures

The data available for analysis on R level can be accessed with kz
object. The following data are provided by Kenozooid


	kz.args
	List of script arguments passed from Kenozooid command line user
interface.



	kz.dives
	Data frame containing dive data.



	kz.profiles
	Data frame containing dive profile data.





The data frame containig dive information has the following columns


	number
	Dive number.



	datetime
	Date and time of a dive.



	depth
	Maximum depth of dive in meters.



	duration
	Dive duration in minutes.



	temp
	Minimum dive temperature recorded during dive.





The data frame containig dive profile information has the following columns


	dive
	Dive number to reference dive - row number in kz.dives data frame.



	depth
	Depth during the dive.



	time
	Dive time in seconds.



	temp
	Temperature during the dive.



	deco_time
	Time of deepest deco stop at given time of dive (deco ceiling length).



	deco_depth
	Depth of deco stop at give time of dive (deco ceiling).



	gas_name
	Name of gas mix switched at given depth.



	gas_o2
	O2 percentage of switched gas mix.



	gas_he
	Helium percentage of switched gas mix.



	mod_low
	Maximum operating depth (MOD) for gas mix at 1.4 PPO2.



	mod_high
	Maximum operating depth (MOD) for gas mix at 1.6 PPO2.













          

      

      

    

  

    
      
          
            
  
Decompression Dive Plan

Decompression dive planning in Kenozooid is supported with the
plan deco command.

For example, to plan decompression dive


	with EAN27 bottom gas mix


	with EAN50 decompression gas mix


	to maximum depth of 42 meters


	for 25 minutes




use command:

$ kz plan deco 'ean27 ean50' 42 25





To change the dive plan parameters to


	respiratory volume minute 16l/min (default 20l/min)


	gradient factors low 20% and high 90% (default 30% and 85%)


	last decompression stop at 6m (default 3m)




we can use the command:

$ kz plan deco --rmv 16 -gl 20 -gh 90 -6 'ean27 ean50' 42 25





or to specify gas mix switch depth in explicit way:

$ kz plan deco --rmv 16 -gl 20 -gh 90 -6 'ean27@0 ean50@22' 42 25





Decompression dive plan generated with above command is

Dive Profile Summary
--------------------
============================== ====== ====== ====== ======
 Name                            P      LG     E     E+LG
============================== ====== ====== ====== ======
Depth [m]                          42     42     47     47
Bottom Time [min]                  25     25     28     28
Descent Time [min]                2.1    2.1    2.4    2.4
Total Decompression Time [min]     14     20     25     38
Total Dive Time [min]              41     47     56     69
O2 Pressure of Bottom Gas Mix    1.40   1.40   1.54   1.54
MOD for Bottom Gas Mix             42     42     42     42
============================== ====== ====== ====== ======


Gas Logistics
-------------
============================== ====== ====== ====== ======
Gas Mix                          P      LG     E     E+LG
============================== ====== ====== ====== ======
Gas Mix EAN27 [liter]            3216   2731   2703   3764
Gas Mix EAN50 [liter]             644   xx      709   xx  
============================== ====== ====== ====== ======

Dive Slates
-----------
Profile *planned*::

       D  DT   RT GAS    
    ------------------------
    * 42       25 EAN27
    * 22       27 EAN50
      18   1   28 
      15   1   30 
      12   1   31 
       9   1   32 
       6   8   41 
       0       41 

Profile *lost gas*::

       D  DT   RT GAS    
    ------------------------
    * 42       25 EAN27
      18   1   28 
      15   1   30 
      12   1   31 
       9   2   33 
       6  13   47 
       0       47 

Profile *extended*::

       D  DT   RT GAS    
    ------------------------
    * 47       28 EAN27
      24   1   31 
    * 21   1   33 EAN50
      18   1   34 
      15   1   35 
      12   1   36 
       9   2   39 
       6  16   55 
       0       56 

Profile *extended + lost gas*::

       D  DT   RT GAS    
    ------------------------
    * 47       28 EAN27
      24   1   31 
      21   1   33 
      18   1   34 
      15   1   35 
      12   2   37 
       9   4   42 
       6  26   68 
       0       69 

Parameters
----------
============================== =======
Parameter                       Value
============================== =======
RMV [l/min]                        16
Last stop at 6m                 True
GF Low                             20%
GF High                            90%
============================== =======





The dive plan output is in reStructuredText format [http://docutils.sourceforge.net/rst.html]
and can be simply printed or converted to many formats like PDF or HTML.

The decompression dive plan input and the details of its output are
discussed in the following sections.


Dive Plan Input

Dive plan input requires three mandatory arguments


	gas mix list


	dive maximum depth in meters


	bottom time in minutes




The dive maximum depth and bottom time arguments shall require no
explanation.

The gas mix list is space separated list of gas mix names


	optional travel gas mix


	mandatory bottom gas mix


	optional decompression gas mix




The gas mix name is case insensitive and can be


	air
	Air gas mix, set to 21% oxygen and 79% nitrogen.



	o2
	Gas mix with 100% oxygen.



	eanOO
	Nitrox gas mix with OO oxygen percentage, for example EAN27, EAN50.



	txOO/HE
	Trimix gas mix  with OO oxygen percentage and HE helium percentage,
for example TX21/35, TX18/45, TX15/55.





To specify gas mix switch depth with its name add @D suffix where D is
the depth, for example EAN50@22 is gas mix to be switched to at 22
meters.

Travel gas mix name has + prefix, for example +EAN32@0 or +EAN32 is
EAN32 travel gas mix to be used from surface.




Dive Plan Overview

A decompression dive plan consists of


	dive plan summary


	gas mix logistics information


	dive slates


	dive plan parameters




The plan is prepared for planned dive profile and three emergency
situations, which gives four dive profiles in total


	P
	Planned dive profile.



	LG
	Emergency dive profile for lost decompression gas situation.



	E
	Emergency dive profile for extended dive situation, this is deeper and
longer dive. By default, extended dive profile is 5m deeper and 3 minutes
longer.



	E+LG
	Emergency dive profile for both extended and lost decompression gas
situations.





Example of dive plan summary










	Name

	P

	LG

	E

	E+LG





	Depth [m]

	42

	42

	47

	47



	Bottom Time [min]

	25

	25

	28

	28



	Descent Time [min]

	2.1

	2.1

	2.4

	2.4



	Total Decompression Time [min]

	14

	20

	25

	38



	Total Dive Time [min]

	41

	47

	56

	69



	O2 Pressure of Bottom Gas Mix

	1.40

	1.40

	1.54

	1.54



	MOD for Bottom Gas Mix

	42

	42

	42

	42









Dive Slates

Kenozooid creates a dive slate for each dive profile, which consists of
four columns


	D
	Dive depth [meter]. The depth is prefixed with * on gas mix change
at given depth.



	DT
	Decompression stop time [min].



	RT
	Dive run time [min].



	GAS
	Gas mix information.





The dive slates can be written down or printed, then laminated and with
added bungee can be put on diver’s forearm.

Example of dive slate for planned dive profile:

   D  DT   RT GAS
------------------------
* 42       25 EAN27
* 22       27 EAN50
  18   1   28
  15   1   30
  12   1   31
   9   1   32
   6   8   41
   0       41








Gas Mix Logistics

Gas mix logistics information provides diver with volume of each gas mix
required during each of dive profiles of a decompression dive. The volume
is calculated using 20l/min respiratory minute volume (RMV) by default and
is expressed in liters.

The gas mix volume for planned dive profile is calculated using rule of
thirds. For example, if 2000 liters of bottom gas mix is to be consumed by
a diver during planned dive profile, then dive cylinder setup holding 3000 liters
of the gas mix is required.

Having gas mix volume value, we can calculate if diving cylinder setup is
sufficient for a dive. For example, if 1600 liters of decompression gas mix
is required and we have choice of using 7 liter or 10 liter cylinder, then
we can calculate required pressure in each cylinder:

1600 / 7  = 229
1600 / 10 = 160





and we should decide to take 10 liter cylinder for the dive.

NOTE: The emergency dive profiles gas mix volume information is
calculated as is, this is without rule of thirds.

Example of gas mix logistics information










	Gas Mix

	P

	LG

	E

	E+LG





	Gas Mix EAN27 [liter]

	3216

	2731

	2703

	3764



	Gas Mix EAN50 [liter]

	644

	xx

	709

	xx






Above example shows that we need at least 3216 liters of EAN27 for planned
dive profile (we will consume 2144 liters of gas mix). For any emergency
dive profile we need no more than 3764 liters of the gas mix.






Dive Calculators

Kenozooid’s dive calculators can be useful for dive planning, when maximum
operating depth (MOD), equivalent air depth (EAD), respiratory minute
volume (RMV) or other information (i.e. PPO2) is required.

Calculator commands are grouped with calc word - invoke kz calc -h
to list all calculators.

To calculate MOD when breathing EAN 32 (PPO2 1.4 by default):

$ kz calc mod 32
33.75





To calculate MOD when breathing EAN 32 for PPO2 1.6:

$ kz calc mod 1.6 32
40.00





To calculate EAD for 30m when breating EAN 32:

$ kz calc ead 30 32
24.43





To calculate PPO2 for 30m when breathing EAN 32:

$ kz calc ppO2 30 32
1.28





To calculate RMV for a 55 minutes dive with average depth of 16.2m (15l
tank, 220bar - 50bar = 170bar used pressure):

$ kz calc rmv 15 170 16.2 55
17.70









          

      

      

    

  

    
      
          
            
  
Dive Logbook

Kenozooid supports basic dive logbook functionality, which allows to list,
search, add and remove dives, buddies and dive sites.


Listing and Searching

Kenozooid supports dive, buddy and dive site listing and searching with
dive list, buddy list and site list commands.


Dives Listing

Dive list consists of the following columns


	number of a dive from a file


	dive number


	date and time


	maximum depth


	average depth


	duration in minutes


	minimum temperature




To list the dives from a logbook file or from a dive computer backup file:

$ kz dive list logbook.uddf
logbook.uddf:
    1:   14 2009-10-22 15:32     30.3m ( --- )     64:16    29.0°C
    2:   15 2010-10-29 06:02     29.4m ( --- )     61:30    26.7°C








Enumerating Dives

Dives can be enumerated with dive number by using dive enum command.

If a dive has no dive number assigned, then the dive listing shows --
instead of a dive number:

$ kz dive list logbook.uddf
logbook.uddf:
    1:  --  2009-10-22 15:32     30.3m ( --- )     64:16    29.0°C
    2:  --  2010-10-29 06:02     29.4m ( --- )     61:30    26.7°C





To enumerate dives in a logbook file (or in multiple logbook files):

$ kz dive enum -ns 14 logbook.uddf
$ kz dive list logbook.uddf
logbook.uddf:
    1:   14 2009-10-22 15:32     30.3m ( --- )     64:16    29.0°C
    2:   15 2010-10-29 06:02     29.4m ( --- )     61:30    26.7°C





When dives are enumerated, the specific dives can be found with -n
option. For example, enumerate all backup files first:

$ kz dive enum backup-su-20110728.uddf backup-ostc-20110728.uddf
$ kz dive list backup-su-20110728.uddf backup-ostc-20110728.uddf
backup-su-20110728.uddf:
    1:    1 2009-09-19 13:25     12.0m ( --- )     02:50    15.5°C
...
  139:  139 2011-05-29 14:17     25.4m ( --- )     48:20     7.5°C
backup-ostc-20110728.uddf:
    1:  140 2011-06-12 21:45     40.8m ( --- )     58:50     5.4°C
    2:  141 2011-06-19 12:26     58.8m ( --- )     48:40     6.2°C
...
    6:  145 2011-07-07 21:44     27.5m ( 8.4m)     60:38     7.0°C
    7:  146 2011-07-20 21:50     49.9m (19.6m)     65:42     5.7°C
    8:  147 2011-07-28 21:26     60.2m (20.9m)     64:08     5.7°C





Plot dive 139, 141, 145 and 146 (-n option is used to find dives in all
files):

$ kz dive plot -n 139,141,145-146 backup-su-20110728.uddf backup-ostc-20110728.uddf








Buddies Listing

The buddy data list consists of


	buddy number from a file


	buddy id


	first name


	family name


	diving organisation, i.e. CFT, PADI


	diving organisation membership id




To list buddies:

$ kz buddy list logbook.uddf
logbook.uddf:
   1: tcora      Tom        Cora                 PADI  1374
   2: tex        Thelma     Ex
   3: jn         Johnny     Neurosis             CFT   1370
   4: jk         John       Koval                PADI  13676





Search string can be specified after the command to limit the list of
buddies. The search string can be one of


	buddy id


	part of buddy name (first name, family name)


	organisation name, i.e. PADI, CMAS, CFT


	organisation membership id




To find buddy by her or his name, i.e. John:

$ kz buddy list John logbook.uddf
logbook.uddf:
   1: jn         Johnny     Neurosis             CFT   1370
   2: jk         John       Koval                PADI  13676





To find all PADI buddies:

$ kz buddy list PADI logbook.uddf
logbook.uddf:
   1: tcora      Tom        Cora                 PADI  1374
   2: jk         John       Koval                PADI  13676








Dive Sites Listing

The dive site list consists of


	dive site number from a file


	location (city, geographical area), i.e. Howth, Scapa Flow


	dive site name, i.e.


	coordinates (longitude, latitude)




To list dive sites:

$ kz site list logbook.uddf
logbook.uddf:
   1: sckg       Scapa Flow           SMS Konig
   2: sckn       Scapa Flow           SMS Koln
   3: scmk       Scapa Flow           SMS Markgraf
   4: bmlh       Baltimore            Lough Hyne            -9.29718000, 51.5008090
   5: hie        Howth                Ireland's Eye         -6.06416900, 53.4083170





The dive site listing can be searched with one of the search string


	id


	part of location, i.e. Scapa


	part of name, i.e. Lough




To find dive sites by location containing Scapa string:

$ kz site list Scapa logbook.uddf
logbook.uddf:
   1: sckg       Scapa Flow           SMS Konig
   2: sckn       Scapa Flow           SMS Koln
   3: scmk       Scapa Flow           SMS Markgraf





To find dive sites with name containing Lough string:

$ kz site list Lough logbook.uddf
logbook.uddf:
   1: bmlh       Baltimore            Lough Hyne            -9.29718000, 51.5008090










Adding Buddies and Dive Sites

Adding buddies and dive sites to a logbook file is possible with buddy add
and site add commands.

To add a dive site to a logbook file:

$ kz site add bath Bathroom Bath logbook.uddf
$ kz site list logbook.uddf
examples/logbook.uddf:
   1: sckg       Scapa Flow           SMS Konig
   2: sckn       Scapa Flow           SMS Koln
   3: scmk       Scapa Flow           SMS Markgraf
   4: bmlh       Baltimore            Lough Hyne            -9.29718000, 51.5008090
   5: hie        Howth                Ireland's Eye         -6.06416900, 53.4083170
   6: bath       Bathroom             Bath





To add a buddy to a logbook file:

$ kz buddy add frog "John Froggy" logbook.uddf

$ kz buddy list logbook.uddf
logbook.uddf:
   1: tcora      Tom        Cora                 PADI  1374
   2: tex        Thelma     Ex
   3: jn         Johnny     Neurosis             CFT   1370
   4: jk         John       Koval                PADI  13676
   5: frog       John       Froggy





If logbook file (logbook.uddf above) does not exist, then it is created
by Kenozooid. Before adding data to a file, Kenozooid creates backup file
with .bak extension, i.e. logbook.uddf.bak.




Adding and Copying Dives

Kenozooid supports two modes of adding dives into logbook file


	adding basic dive data (date and time of dive, maximum depth, dive duration)


	copying dive data from another file (i.e. from dive computer backup file)




To add a dive use dive add command:

$ kz dive add '2011-10-12 13:14' 32.5 51 logbook.uddf
$ kz dive list logbook.uddf
logbook.uddf:
    1:   14 2009-10-22 15:32     30.3m ( --- )     64:16    29.0°C
    2:   15 2010-10-29 06:02     29.4m ( --- )     61:30    26.7°C
    3:  --  2011-10-12 13:14     32.5m ( --- )     51:00





To copy dives from a file use dive copy command. For example, to
add 4th dive from dive computer backup file to logbook file:

$ kz dive copy -k 4 backup-ostc-20110728.uddf logbook.uddf
$ kz dive list logbook.uddf
logbook.uddf:
    1:   14 2009-10-22 15:32     30.3m ( --- )     64:16    29.0°C
    2:   15 2010-10-29 06:02     29.4m ( --- )     61:30    26.7°C
    3:  --  2011-06-26 12:56     85.0m (24.4m)    104:42     5.5°C








Removing Data

To remove a buddy or a dive site use buddy del or site del
commands. Identify buddy or dive site to be removed with its id.

For example, to remove John Froggy buddy:

$ kz buddy del frog logbook.uddf
$ kz buddy list logbook.uddf
logbook.uddf:
   1: tcora      Tom        Cora                 PADI  1374
   2: tex        Thelma     Ex
   3: jn         Johnny     Neurosis             CFT   1370
   4: jk         John       Koval                PADI  13676





To remove Bathroom dive site:

$ kz site del bath logbook.uddf
$ kz site list logbook.uddf
logbook.uddf:
   1: sckg       Scapa Flow           SMS Konig
   2: sckn       Scapa Flow           SMS Koln
   3: scmk       Scapa Flow           SMS Markgraf
   4: bmlh       Baltimore            Lough Hyne            -9.29718000, 51.5008090
   5: hie        Howth                Ireland's Eye         -6.06416900, 53.4083170











          

      

      

    

  

    
      
          
            
  
Requiremnts and Installation


Requirements

The table below describes Kenozooid core (mandatory) and optional dependencies.

The availability column provides information about a package being provided with an
operating system (i.e. Linux distro, FreeBSD) or a binary available to install on given
platform (Windows, Mac OS X).










	Name

	Version

	Type

	Availability

	Description





	Core



	Python

	3.6.4

	execution
environment

	Arch, Debian Wheezy,
Fedora 15, Mac OS X,
PLD Linux, Ubuntu Natty,
Windows

	Kenozooid is written
in Python language



	lxml

	2.3

	Python
module

	Fedora 15, Mac OS X,
PLD Linux, Windows

	XML parsing and searching



	dirty

	1.0.2

	Python
module

	Mac OS X, PLD Linux,
Windows

	XML data generation



	dateutil

	2.0

	Python
module

	Mac OS X, PLD Linux,
Windows

	date and time parsing



	cytoolz

	0.9.0

	Python
module

	
	data processing



	Optional



	decotengu

	0.14.0

	Python
module

	
	required by decompression
dive planner



	pyserial

	2.6

	Python
module

	PLD Linux, Windows

	required by OSTC driver



	btzen

	0.2.3

	Python
module

	
	required by hwOS driver



	libdivecomputer

	
	library

	
	required by Sensus Ultra
driver



	R

	3.1.3

	R scripts
execution
environment

	Arch, Debian Wheezy,
Fedora 15, Mac OS X,
PLD Linux, Ubuntu Natty,
Windows

	plotting and dive data
analysis



	rpy

	3.0.5

	Python
module

	PLD Linux

	used to communicate with R



	Hmisc

	
	R package

	
	used for plotting



	colorspace

	
	R package

	
	used for overlay plotting









Installation


Kenozooid Installation

Kenozooid can be downloaded from PyPI [http://pypi.python.org/pypi]


http://pypi.python.org/pypi/kenozooid




Unpack the downloaded archive and use the following command to install
Kenozooid:

$ python3 setup.py install





The Checking Dependencies section describes how to check additional Kenozooid
dependencies like R [http://www.r-project.org/] and R packages needed for
plotting and data analysis.




At the Bleeging Edge of Kenozooid Development

Kenozooid can be used directly after fetching source code from its
Git [http://git-scm.com/] repository. This allows to follow Kenozooid
development and use its unstable but latest features.

Kenozooid source code is hosted on Savannah [http://savannah.gnu.org/] at


http://git.savannah.gnu.org/cgit/kenozooid.git




To check out from the repository simply type:

git clone http://git.savannah.gnu.org/r/kenozooid.git





After fetching the source code enter Kenozooid directory, set up paths and
simply invoke Kenozooid command line interface, for example:

cd kenozooid
export PYTHONPATH=.:$PYTHONPATH
export PATH=./bin:$PATH
kz --help








Checking Dependencies

The Kenozooid dependencies can be checked with ‘setup.py’ script, which is part
of Kenozooid source code. The dependency checking verifies version of Python
used and installation of Python modules and R packages.

To check the dependencies execute the following command from Kenozooid’s source
code directory:

python3 setup.py deps





Example, fully successful output of dependency check, can be as follows:

$ python3 setup.py deps
running deps
Checking Kenozooid dependencies
Checking Python version >= 3.2... ok
Checking core Python module lxml... ok
Checking core Python module dirty >= 1.0.2... ok
Checking core Python module dateutil... ok
Checking optional Python module rpy2... ok
Checking optional Python module serial... ok
Checking R package Hmisc... ok
Checking R package colorspace... ok





Example, successful output of dependency check, but with missing optional
dependencies, might look in the following way:

$ python3 setup.py deps
running deps
Checking Kenozooid dependencies
Checking Python version >= 3.2... ok
Checking core Python module lxml... ok
Checking core Python module dirty >= 1.0.2... ok
Checking core Python module dateutil... ok
Checking optional Python module rpy2... ok
Checking optional Python module serial... not found
Checking R package Hmisc... not found
Checking R package colorspace... ok

Missing optional dependencies:

  Install serial Python module with command

      easy_install-3.2 --user pyserial

  Install Hmisc R package by starting R and invoking command

      install.packages('Hmisc')








R Packages Tips

R is very sophisticated and powerful statistical software with many addons
distributed via The Comprehensive R Archive Network [http://cran.r-project.org/].

When installing R packages required by Kenozooid, some additional software
might be needed


	Fortran compiler is required to compile some R packages, i.e. Hmisc;
on Linux gcc-fortran package should be installed












          

      

      

    

  

    
      
          
            
  
Useful Links


Software

Library (free software) supporting access to data of various dive computers


http://www.divesoftware.org/libdc/#download




Dive logbook management software


	http://www.jdivelog.org/


	https://github.com/torvalds/subsurface


	http://www.divinglog.de/


	http://gdivelog.sourceforge.net/ (seems to be dead but still looks nice)


	http://www.aquadivelog.org/




Dive planning software


	http://www.users.on.net/~wittig/diving/mvplan.html







Hardware


HeinrichsWeikamp OSTC 2N

OSTC 2N (formerly OSTC and OSTC Mk.2) is open source dive computer created
by HeinrichsWeikamp GbR.  Hardware schematic, source code of firmware and
communication protocol documentation are provided.

OSTC 2N web page can be found at


http://www.heinrichsweikamp.net/




OSTC dive computer communication protocol can be obtained from


https://bitbucket.org/heinrichsweikamp/ostc2_code/src/default/docu/







ReefNet Sensus Ultra

ReefNet Sensus Ultra is dive data logging device with officially documented
communication protocol.

Features of ReefNet’s Sensus Ultra


http://reefnet.ca/products/sensus/




Documentation of ReefNet’s Sensus devices communication protocols


	http://reefnet.ca/downloads/public/doc/sensus_devguide_ultra.pdf


	http://reefnet.ca/downloads/public/doc/sensus_devguide_pro.pdf


	http://reefnet.ca/downloads/public/doc/sensus_devguide_original.pdf









UDDF Specification

UDDF homepage


http://www.streit.cc/dive/




UDDF specification


http://www.uddf.org/
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Changelog


Kenozooid 0.20.0


	update R glue to use rpy2 3.0.x API


	update hwOS family OST dive computers driver to use btzen 0.3.x API







Kenozooid 0.20.0


	parse dive profile sample temperature and decompression information with
the driver for hwOS family OSTC dive computers


	parse maximum depth of a dive without salinity and gravitational
acceleration with the driver for hwOS family OSTC computer as it is
stored in dive header data as already converted value







Kenozooid 0.18.0


	parse gas mix information when processing dive data with the driver for
hwOS family OSTC dive computers







Kenozooid 0.17.0


	implemented driver for hwOS family OSTC dive computers







Kenozooid 0.16.1


	fixed parsing of calculator command-line arguments


	homepage moved to https://wrobell.dcmod.org/kenozooid/







Kenozooid 0.16.0


	decompression dive plan summary extended with O2 partial pressure and
maximum operating depth information


	reordered decompression dive plan profiles to have lost gas emergency
scenario after planned dive profile


	calculator functions ppO2 and ppN2 renamed to pp_o2 and pp_n2







Kenozooid 0.15.1


	command line user interface fix after argparse library changes







Kenozooid 0.15.0


	implemented decompression dive planning feature


	added support for OSTC 2C dive computer in ostc driver







Kenozooid 0.14.0


	command line user interface fixes


	fixed a bug, when R scripts output was unnecessary suppressed







Kenozooid 0.13.0


	command line user interface fixes


	OSTC parser fixes


	R output should be visible only when command-line verbose option is enabled







Kenozooid 0.12.0


	support for UDDF 3.2.0







Kenozooid 0.11.0


	added support for dive enumeration with dive number


	dives can be found using dive number







Kenozooid 0.10.0


	enable to copy multiple dives


	copy gas mixes information when copying dives


	average depth line on dive details plot is less distracting







Kenozooid 0.9.0


	added support for dive mode, i.e. open circuit, CCR, etc.


	simplified RMV analysis script to contain only time, average depth and
average RMV


	fixed average RMV calculation in RMV analysis script







Kenozooid 0.8.0


	added support for UDDF XML files compressed with bzip2 algorithm


	all commands changing UDDF XML files create backup of the files first







Kenozooid 0.7.0


	added support for dive average depth


	annotate ascent speeds with “+” and descent speeds with “-” on dive
profile details plots


	pyserial 2.6 is required, now







Kenozooid 0.6.0


	support UDDF 3.1


	added support for upgrading UDDF XML files to newer version of UDDF
specification







Kenozooid 0.5.0


	maximum descent and ascent rate speeds plotting implemented


	improved gas MOD plotting







Kenozooid 0.4.0


	setpoint data parsing and plotting implemented


	dive profile annotation with gas and setpoint events improvements


	improved dive info presentation on dive profile plot


	improved quality of dive profile plots in PNG format


	fixed deco ceiling on dive profile details plot to be more accurate







Kenozooid 0.3.0


	gas data parsing and plotting implemented


	significant speed improvement of UDDF XML data generation while parsing
dive computer data


	dive adding user interface simplified







Kenozooid 0.2.0


	data analysis using R scripts described in user manual and supported since
now


	kenozooid build improvements to distribute kenozooid code and data files
properly


	plot command changed to accept plot type argument







Kenozooid 0.1.0


	initial release with support of


	OSTC dive computer and Sensus Ultra dive data logger (basic data
import, dive backup, dive simulation)


	dive profile plotting (profile details and profile comparison)


	dive calculators (ead, mod, ppO2, ppN2, rmv)


	basic logbook management support
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Introduction

Kenozooid library provides various functions for


	components definition and lookup


	UDDF data access, manipulation and presentation


	dive related calculators, parsers and unit converters




The routies are extensively tested and can be successfuly reused by other
diving applications.





          

      

      

    

  

    
      
          
            
  
Components


	interfaces


	defining and implementing component


	component lookup








          

      

      

    

  

    
      
          
            
  
UDDF

The kenozooid.uddf module provides support for parsing, searching and
manipulation of data stored in UDDF files.

The functions implemented in this module can be divided into the following
categories


	XML nodes functions


	generic XML data searching and manipulation functions


	functions for searching and manipulation of diving specific data




Searching functions use XPath expressions (queries) to find data. Each tag
name in an query should be prefixed with ‘uddf:’ string to indicate UDDF
namespace, i.e. ‘uddf:diver’, ‘uddf:waypoint’ - appropriate namespace
mapping for this prefix is defined for each XPath call.

The result of parsing or search of data is usually iterator of XML nodes or
data records (named tuples in Python terms).

Module lxml is used for XML parsing and querying with XPath. Full
capabilities of underlying libxml2 library is used by design. The
ElementTree XML data model is used for XML nodes.


XML Nodes Parsing, Searching and Manipulation


	
kenozooid.uddf.XPath(*args, **kwargs)

	XPath query constructor for UDDF data.

Use uddf prefix to create a query, i.e.:

XPath('uddf:informationbeforedive/uddf:datetime/text()')










	
kenozooid.uddf.find(f, query, **params)

	Find XML nodes in UDDF file using XPath query.

UDDF file can be a file name, file object, URL and basically everything
what is supported by lxml library.

File to parse can be a file name ending with ‘.bz2’. It is treated as
file compressed with bzip2.


	Parameters

	
	f
	UDDF file to parse.



	query
	XPath expression or XPath object.



	params
	XPath query parameters.










See also

XPath(), parse()








	
kenozooid.uddf.parse(f, ver_check=True)

	Parse XML file and return document object.

File to parse can be anything supported by lxml library.

If file to parse is file name and ends with ‘.bz2’, then it is treated
as file compressed with bzip2.


	Parameters

	
	f
	File to parse.



	ver_check
	Check version of UDDF file.














	
kenozooid.uddf.xp(node, query)

	Find items with XPath query.

The query is performed using UDDF namespace.

Iterator of items (strings, nodes) found by query is returned.


	Parameters

	
	node
	Document node or query starting node.



	query
	XPath query.










See also

lxml.etree.Element.xpath








	
kenozooid.uddf.xp_first(node, query)

	Get first element found with XPath query.

The query is performed using UDDF namespace.

First element is returned or None if it is not found.


	Parameters

	
	node
	Document node or query starting node.



	query
	XPath query.










See also

lxml.etree.Element.xpath








	
kenozooid.uddf.xp_last(node, query)

	Get last element found with XPath query.

The query is performed using UDDF namespace.

Last element is returned or None if it is not found.


	Parameters

	
	node
	Document node or query starting node.



	query
	XPath query.










See also

lxml.etree.Element.xpath








	
kenozooid.uddf.create_node(path, parent=None, append=True)

	TODO: get rid of parent, does not make sense

Create a hierarchy of nodes using XML nodes path specification.

Path is a string of node names separated by slash character, i.e. a/b/c
creates:

<a><b><c/></b><a>





If parent node is specified and some part of node hierarchy already
exists then only non-existant nodes are created, i.e. if parent is
‘x’ node in


<x><y/></x>




then path ‘x/z’ modifies XML document as follows


<x><y/><z/></x>





	Parameters

	
	path
	Hierarchy of nodes.



	parent
	Optional parent node.














	
kenozooid.uddf.set_data(node, queries, formatters=None, **data)

	Set data of nodes or attributes using XPath queries relative to
specified XML node.

The data values are converted to string with formatters functions.


	Parameters

	
	node
	XML node.



	queries
	Path-like expressions of XML structure to be created.



	formatters
	Data formatters.



	data
	Data values to be set within XML document.














	
kenozooid.uddf.save(doc, fout, validate=True)

	Save UDDF XML data into a file.

If output file is file name ending with ‘.bz2’, then it is compressed
with bzip2.

The UDDF XML data can be ElementTree XML object or iterable of strings.

If output file exists then backup file with .bak extension is
created.


	Parameters

	
	doc
	UDDF XML data.



	fout
	Output file.



	validate
	Validate UDDF file after saving if True.














	
class kenozooid.uddf.NodeCopier(doc)

	UDDF dcument node copier.

See NodeCopier.copy() for details.


	Attributes

	
	doc
	The target document.



	doc_ids
	The cache of target document ids.










	
copy(node, target)

	Copy node from UDDF document to target node in destination UDDF
document. Target node becomes parent of node to be copied.

The copying works under following assumptions


	whole node is being copied including its descendants


	node is not copied if it has id and id already exists in the target


	if copied nodes reference non-descendant nodes and they do _not_
exist in destination document, then referencing nodes are _removed_


	if, due to node removal, its parent node becomes empty, then parent
is removed, too




Copy of the node is returned.


	Parameters

	
	node
	Node to copy.



	target
	The future parent of the copied node.




















Generic Data Access and Manipulation


	find_data







Dive Data Specific Functions


	reorder


	dive


	buddy


	dive sites


	dc










          

      

      

    

  

    
      
          
            
  
Calculators

Functions to calculate


	partial pressure


	equivalent air depth


	maximum operating depth


	respiratory minute volume





Summary







	kenozooid.calc.ead(depth, ean)

	Calculate equivalent air depth for depth and a gas.



	kenozooid.calc.mod(ean[, pp])

	Calculate maximum operating depth for a gas and partial pressure.



	kenozooid.calc.pp_n2(depth, ean, *[, gas])

	Calculate partial pressure of nitrogen.



	kenozooid.calc.pp_o2(depth, ean, *[, gas])

	Calculate partial pressure of oxygen.



	kenozooid.calc.rmv(tank, pressure, depth, …)

	Calculate respiratory minute volume (RMV).









Functions


	
kenozooid.calc.ead(depth, ean)

	Calculate equivalent air depth for depth and a gas.


	Parameters

	
	depth
	Depth in meters.



	ean
	O2 percentage, i.e. 32, 34, 27.5.














	
kenozooid.calc.mod(ean, pp=1.4)

	Calculate maximum operating depth for a gas and partial pressure.


	Parameters

	
	ean
	O2 percentage, i.e. 32, 34, 27.5.



	pp
	Partial pressure value.














	
kenozooid.calc.pp_n2(depth, ean, *, gas='N2')

	Calculate partial pressure of nitrogen.


	Parameters

	
	depth
	Depth in meters.



	ean
	O2 percentage, i.e. 32, 34, 27.5.














	
kenozooid.calc.pp_o2(depth, ean, *, gas='O2')

	Calculate partial pressure of oxygen.


	Parameters

	
	depth
	Depth in meters.



	ean
	O2 percentage, i.e. 32, 34, 27.5.














	
kenozooid.calc.rmv(tank, pressure, depth, duration)

	Calculate respiratory minute volume (RMV).


	Parameters

	
	tank
	Tank size in liters, i.e. 12l, 15l.



	pressure
	Difference in pressure of the tank at the end and start of a dive,
i.e. 170 (220 at start, 50 at end of a dive).



	depth
	The average depth of a dive.



	duration
	Duration of a dive in minutes.



















          

      

      

    

  

    
      
          
            
  
Unit Conversion





          

      

      

    

  

    
      
          
            
  
Hacking Guide

Kenozooid architecture, design and programming technical documentation.
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User Stories


Dive Computer


Backup

The diver backups dive computer data - configuration and dive profiles.

Dive computer data in its original (highly probably binary) structure is
saved, then processed to Kenozooid data structures and saved. See also
Backup Reprocess.




Backup Reprocess

The Kenozooid dive computer drivers can be buggy or not recognize all dive
computer’s functionality, therefore there is a need to extract dive
profiles and dive computer configuration once again.




Raw Data Conversion

The raw dive computer data can be obtained by other software, therefore
there is a need to convert the raw data into Kenozooid data structures and
save.

The resulting file should be similar or the same as in case of backuping
data directly from a dive computer.




Dive Plan Simulation

Some of the dive computers allow to enter dive mode and simulate a dive
with dive computer buttons, by controlling it from a personal computer or
by using both techniques.

The diver starts simulation on a dive computer from a personal computer
to simulate a dive plan.




Dive Replay

The diver starts dive simulation on a dive computer from a personal
computer to replay a dive profile stored in dive logbook.






Data Plotting


Plot Dive Profile Details

The diver creates plots of multiple dive profiles.

Each dive profile plot is in separate file (or on separate page, i.e. in
case of PDF file). The supported file output formats shall be: PDF, SVG and
PNG.

Each plot contains the following information


	dive profile graph (time vs. depth)


	title (optional)


	dive information (optional)


	duration


	maximum depth


	temperature






	average depth line (optional)


	deco ceiling graph


	gas change


	setpoint change


	1.4 and 1.6 ppO2 depth limit graph (optional)


	maximum ascent and descent events (optional)




Ascent speed values


	are prefixed with “+”


	visible when greater than 10m/min




Descent speed values


	are prefixed with “-“


	visible when greater than 20m/min







Compare Dive Profiles

The diver creates plot to compare two or more dive profiles.

The plot contains the following information


	graph of dive profiles (each profile with different color)


	title (optional)









Data Analysis

The analyst runs script to analyze dive and dive profile data. The script can
have arguments.




Planning


Simple Calculation

The diver calculates


	O2 partial pressure (ppO2) for depth and gas mix


	Nitrogen parital pressure (ppN2) for depth and gas mix


	equivalent air depth (EAD) for depth and gas mix


	maximum operating depth (MOD) for ppO2 and gas mix


	respiratory minute volume (RMV) for tank size, pressure in tank, maximum
depth and dive duration







Decompression Dive

The diver is planning a decompression dive.

The dive plan input is


	gas mix list (each with optional gas mix switch)


	travel gas mixes (0 or more)


	bottom gas mix


	decompression gas mixes (0 or more)






	maximum dive depth


	bottom time




Kenozooid calculates dive plan, which consists of


	main dive profile summary


	emergency dive profile summary for lost gas


	emergency dive profile summary for extended dive profile


	emergency dive profile summary for extended dive profile and lost gas


	gas logistics information


	volume of each required gas mix for the main dive profile calculated
using rule of thirds


	volume of each required gas mix for each emergency dive profile









	dive slates for


	planned dive profile


	emergency lost gas dive profile


	emergency extended dive profile


	emergency extended dive profile and lost gas








Profile summary is


	maximum dive depth


	bottom time (includes descent time)


	descent time


	total decompression time


	total dive time


	O2 partial pressure of bottom gas mix at maximum dive depth


	maximum operating depth for bottom gas mix and maximum dive depth




Decompression stops are calculated with a decompression engine library.

Dive slate consists of the following columns


	depth (is prefixed with * character on gas mix change event)


	decompression time


	run time


	gas mix used at given dive profile segment




The dive plan is shown on the screen in textual format compatible with
reStructuredText standard.

The dive plan should be configurable with


	last stop 3m or 6m; default 3m


	gradient factors; default GF low 30%, GF high 85%


	respiratory minute volume (RMV); default 20l/min




The following parameters are used for dive plan calculation and might be
configurable in the future


	descent rate 20m/min


	extended dive profile is 5 meters deeper and 3 minutes longer (+5m/+3min)


	decompression model is ZH-L16B-GF


	travel and bottom gas mix switch depth is calculated using ppO2 1.4


	bottom gas mix switch depth is calculated using ppO2 1.6


	decompression engine library is decotengu









Logbook


Add Dive

The diver adds a dive to dive logbook. A dive consists of dive data.
The data is


	date


	maximum depth


	dive duration




Optionally, diver can specify


	time of dive


	minimum temperature


	buddy


	dive site







Copy Dives

The diver copies dive from dive data backup or dive logbook to another
dive logbook.




List Dives

The diver lists dives from dive logbook.

By default, all dives are displayed.

The dives output can be limited with


	dive date query


	buddy


	dive site







Enumerate Dives

The diver enumerates dives in dive logbook.

The dives are enumerated in two ways


	total dive number


	day dive number





Dive Date Query

Dive date query should allow to specify


	exact date (day) of a dive, i.e. 2011-12-01, 20111201


	exact date and dive number, i.e. 2011-12-01#3


	range of dates, i.e. 2011-12, 2011-12-01..2011-12-31




The format of date should be based on ISO 8601 [http://en.wikipedia.org/wiki/ISO_8601],
in particular


	year is 4 digit number


	year is followed by month, month by day









Add Dive Site

The diver adds a dive site data to logbook file. The data can be


	id of dive site


	location, i.e. Red Sea


	name, i.e. SS Thistlegorm


	position (longitude and latitude) of dive site







List Dive Sites

The diver lists dive sites stored in logbook file.




Remove Dive Site

The diver removes dive site data from logbook file.




Add Buddy

The diver adds a buddy data to logbook file. The data can be


	buddy id (short string like initials, nickname, etc.)


	name


	organization, i.e. PADI, CMAS


	member id of organization buddy belongs to







List Buddies

The diver lists buddy data stored in logbook file.




Remove Buddy

The diver removes buddy data from logbook file.




Upgrade Files

The file format standard used by Kenozooid changes with time. The diver
wants to upgrade his files to newer version of the file format.









          

      

      

    

  

    
      
          
            
  
Actors and Subsystems


Actors

The following Kenozooid actors are identified


	analyst
	Data anylyst running a code (script) to analyze dive data.



	dive computer
	A device storing dive data, i.e. dive computer, dive logger, etc.
Dive computer is connectable to computer running Kenozooid software.



	diver
	A diving person, who is interested in dive planning, logging and
analysis.



	analytics software
	Software to perform dive data analysis.








Subsystems

Kenozoid consists of the following subsystems


	analytics
	Analytics modules and statistical software integration.



	drivers
	Device drivers allowing other subsystems to communicate with dive
computers. Device drivers should not interpolate any data (i.e. missing
temperature values).



	logbook
	Dive logging functionality. Buddy and dive site management.



	planning
	Dive planning related activities. Includes calculators (i.e. EAD, MOD)
and dive simulation (i.e. with dive computer).



	UI
	Command line user interface allowing actors to access Kenozooid
functionality.











          

      

      

    

  

    
      
          
            
  
Use Cases


Manage Dive Computer Data


Dive Computer Backup

Pre: dive computer is correctly connected

Input: dive computer, backup file name










	Diver

	UI

	Logbook

	Drivers

	Dive Computer





	Start backup.

	Verify input
parameters.

	Identify dive computer and
find appropriate driver.

	Request raw data.

	Send raw data.



	
	
	
	Convert raw data to
dive data.

	


	
	
	Create backup file.

Store raw data, dive data and
dive computer information
into new backup file.

Reorder dives.

Save new backup file.


	
	








Dive Computer Backup Reprocess

Pre: backup file exists

Input: new backup file name









	Diver

	UI

	Logbook

	Drivers





	Start backup
reprocess.

	Verify input
parameters.

	Lookup dive computer original
data.

Identify dive computer and
find dive computer driver.


	


	
	
	
	Convert raw data to
dive data.



	
	
	Create backup file.

Store raw data, dive data and
dive computer information
into new backup file.

Reorder dives.

Save new backup file.


	








Convert Raw Dive Computer Data

Pre: file with raw dive computer data exists

Input: driver name, raw dive computer data, new backup file name









	Diver

	UI

	Logbook

	Drivers





	Start conversion.

	Verify input
parameters.

	Read raw data.
data.

Identify dive computer and
find dive computer driver.


	


	
	
	
	Convert raw data to
dive data.



	
	
	Create backup file.

Store raw data, dive data and
dive computer information
into new backup file.

Reorder dives.

Save new backup file.


	










Analyze Data

User Story: Data Analysis

Pre: files with dive data exist and dives to analyze exist

Input: script, script arguments, names of files with dive data, dives
to analyze

Kenzooid integrates with R statistical package (analytics software) for
dive data analysis, therefore a “script” is R script.

A script can be provided by Kenozooid team and distributed with Kenozooid
or written by an analyst or other 3rd party. Locating is finding script
within Kenozooid directory structure (created due to installation) or
loading it using path specified by analyst.

It is up to the R script to present results of data analysis.









	Analyst

	UI

	Analytics

	Analytics software





	Start data
analysis.

	Verify input
parameters.

	Locate script.

Load dive data into R space.

Load script into R space.

Pass script arguments to
R script.

Start R script execution.


	Execute R script.









Plot Dive Data

User Story: Plot Dive Profile Details, Compare Dive Profiles

Pre: input files exist

Input: input file names, dives to plot, output file name

Output: dive data graphs

The use case reuses Analyze Data use case. Appropriate R script
is used for different types of plots described by user stories.

The extension of output file name defines the format of the output file.




Dive Planning


Calculate

User Story: Simple Calculation

Input: calculator name, calculator parameters

Output: calculator’s output

The diver uses a calculator for dive planning. There are several
calculators


	pp_o2


	pp_n2


	ead


	mod


	rmv




Each calculator has parameters (for example depth or gas mix), which has to
be provided by the diver.








	Diver

	UI

	Planning





	Start calculation.

	Verify input
parameters.

Find calculator
function.


	Calculate.



	
	Output result of
the calculation.

	








Decompression Dive Planning

User Story: Decompression Dive

Input: gas mix list, maximum dive depth, bottom time, dive plan
parameters

Output: dive plan








	Diver

	UI

	Planning





	Plan deco
dive

	Verify and parse
input parameters.

	Prepare dive profile and emergency dive
profiles.

For each dive profile


	prepare summary


	calculate gas mix requirements


	create dive slate







	
	Send dive plan for
rendering.

	Render dive plan.



	
	Display dive plan.

	










Manage Logbook


Add Dive

Input: dive data, logbook file name, optional dive data

Output: dive in logbook file

Dive data is


	date


	maximum depth


	duration




Optional dive data is


	time of dive


	minimum temperature


	buddy


	dive site











	Diver

	UI

	Logbook





	Add dive.

	Verify input
parameters.

	Open logbook file (create if necessary).

Insert dive data and optional dive data into
logbook file.

Reorder dives.

Save logbook file.










Copy Dives

Pre: input files exist

Input: input file names, dives to copy, logbook file name

Output: dives in logbook file

Dive data is copied from input files to logbook file.

The dive data contains links to additional data like gas information, used
equipment, dive buddies data or dive site information.

The additional linked data, if does not exist, has to be copied into
logbook file as well


	gas information


	(more in the future)




Exceptions


	If no dives copied, then do not save logbook file.











	Diver

	UI

	Logbook





	Copy dives.

	Verify input
parameters.

	Open logbook file (create if necessary).

Find and copy gases used by dives.

Find and copy dives.

Reorder dives.

Save logbook file.










Upgrade File Format Version

Pre: input file exists and is valid file for previous version of file
format

Post: input file is valid file for new version of file format

Input: list of input files with dive data

The use case is about upgrading UDDF files to new version of the standard.

Upgrade path is determined as follows


	determine current version of input file


	find all next versions from current version till new version of file
format




This way, multiple file format versions updating can be supported.








	Diver

	UI

	Logbook





	Start upgrading.

	Verify input
parameters.

	Find upgrade path.

Upgrade file.

Save file.










Enumerate Dives

Pre: input files exist

Input: list of input files with dive data

Dives are enumerated in the input files. The dives and files might be
unordered, but order of dives having the same date and time has to be
respected, so use stable sort.








	Diver

	UI

	Logbook





	Enumerate
dives.

	Verify input
parameters.

	Sort all dives from all files and
and assign total and day dive
numbers.

Assign total and day dive number
to each dive.

Save files.















          

      

      

    

  

    
      
          
            
  
Device Driver Architecture





          

      

      

    

  

    
      
          
            

   Python Module Index
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      	copy() (kenozooid.uddf.NodeCopier method)
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      	NodeCopier (class in kenozooid.uddf)
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      	parse() (in module kenozooid.uddf)
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      	pp_o2() (in module kenozooid.calc)
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      	rmv() (in module kenozooid.calc)


  





S
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X
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Data Backup

The data in a dive computer memory, like configuration settings or dive
profiles, is usually kept in some binary format specific to a dive computer
model or manufacturer.

Kenozooid backup command provides functionality to fetch and store such
dive computer memory data in a backup file.

The backup files are useful in several situations


	snapshot of dive computer data is preserved - if data processing software
uses universal data format independent from dive computer model or
manufacturer (i.e.  UDDF), then, when new software features or bug fixes
are implemented, the data in universal format can be extracted from
a snapshot


	the binary data from a backup can be sent to developers of data parsing
software to investigate software related problems


	or it can be sent to dive computer manufacturer to investigate dive
computer related problems




To create a backup file of OSTC dive computer data:

$ kz backup ostc /dev/ttyUSB0 backup-ostc-20090214.uddf





or to backup Sensus Ultra data:

$ kz backup su /dev/ttyUSB0 backup-su-20090214.uddf





During the backup, Kenozooid extracts dive data from binary data and stores
both binary and dive data in a backup file. This allows to access the dive
computer data with other Kenozooid commands immediately.  For example, to
list the dives (see Listing and Searching) from a backup file:

$ kz dive list backup-su-20090214.uddf






Dive Data Extraction

Kenozooid provides a command to extract dive data from a backup file
containing dive computer binary data stored. As mentioned above, the
command can be very useful when Kenozooid new functionality or bug fixes
are implemented.

To extract dives from a backup file run dive extract command:

$ kz dive extract backup-su-20090214.uddf backup-su-20090214-01.uddf





The dive extract command behaves in similar way to backup command - the
dive data is stored along with binary data, which was used as source of
extraction. Therefore, the new file (backup-su-20090214-01.uddf in
above example) can be used as dive extraction source once again and old
file can be removed.




Binary Data Import

The Kenozooid backup command produces files compliant with UDDF. This
allows to describe stored binary data, i.e. with date and time of fetching
the data and dive computer model information.

There are applications, which dump dive computer memory as binary, raw
file. Such files can be converted (imported) by Kenozooid into UDDF file
with convert command.

To convert OSTC dive computer binary data into UDDF format:

$ kz convert ostc ostc-20090214.dump backup-ostc-20090214.uddf





As in case of backup and dive extract commands, the UDDF file
contains both dive data and binary data


	the dive data in UDDF file can be accessed with other Kenozooid commands


	or the UDDF file can be reprocessed with dive extract command when
necessary


	the source of conversion can be safely removed










          

      

      

    

  

    
      
          
            
  
Dive Calculators

Kenozooid’s dive calculators can be useful for dive planning, when maximum
operating depth (MOD), equivalent air depth (EAD), respiratory minute
volume (RMV) or other information (i.e. PPO2) is required.

Calculator commands are grouped with calc word - invoke kz calc -h
to list all calculators.

To calculate MOD when breathing EAN 32 (PPO2 1.4 by default):

$ kz calc mod 32
33.75





To calculate MOD when breathing EAN 32 for PPO2 1.6:

$ kz calc mod 1.6 32
40.00





To calculate EAD for 30m when breating EAN 32:

$ kz calc ead 30 32
24.43





To calculate PPO2 for 30m when breathing EAN 32:

$ kz calc ppO2 30 32
1.28





To calculate RMV for a 55 minutes dive with average depth of 16.2m (15l
tank, 220bar - 50bar = 170bar used pressure):

$ kz calc rmv 15 170 16.2 55
17.70









          

      

      

    

  

    
      
          
            
  
Decompression Dive Plan

Decompression dive planning in Kenozooid is supported with the
plan deco command.

For example, to plan decompression dive


	with EAN27 bottom gas mix


	with EAN50 decompression gas mix


	to maximum depth of 42 meters


	for 25 minutes




use command:

$ kz plan deco 'ean27 ean50' 42 25





To change the dive plan parameters to


	respiratory volume minute 16l/min (default 20l/min)


	gradient factors low 20% and high 90% (default 30% and 85%)


	last decompression stop at 6m (default 3m)




we can use the command:

$ kz plan deco --rmv 16 -gl 20 -gh 90 -6 'ean27 ean50' 42 25





or to specify gas mix switch depth in explicit way:

$ kz plan deco --rmv 16 -gl 20 -gh 90 -6 'ean27@0 ean50@22' 42 25





Decompression dive plan generated with above command is

Dive Profile Summary
--------------------
============================== ====== ====== ====== ======
 Name                            P      LG     E     E+LG
============================== ====== ====== ====== ======
Depth [m]                          42     42     47     47
Bottom Time [min]                  25     25     28     28
Descent Time [min]                2.1    2.1    2.4    2.4
Total Decompression Time [min]     14     20     25     38
Total Dive Time [min]              41     47     56     69
O2 Pressure of Bottom Gas Mix    1.40   1.40   1.54   1.54
MOD for Bottom Gas Mix             42     42     42     42
============================== ====== ====== ====== ======


Gas Logistics
-------------
============================== ====== ====== ====== ======
Gas Mix                          P      LG     E     E+LG
============================== ====== ====== ====== ======
Gas Mix EAN27 [liter]            3216   2731   2703   3764
Gas Mix EAN50 [liter]             644   xx      709   xx  
============================== ====== ====== ====== ======

Dive Slates
-----------
Profile *planned*::

       D  DT   RT GAS    
    ------------------------
    * 42       25 EAN27
    * 22       27 EAN50
      18   1   28 
      15   1   30 
      12   1   31 
       9   1   32 
       6   8   41 
       0       41 

Profile *lost gas*::

       D  DT   RT GAS    
    ------------------------
    * 42       25 EAN27
      18   1   28 
      15   1   30 
      12   1   31 
       9   2   33 
       6  13   47 
       0       47 

Profile *extended*::

       D  DT   RT GAS    
    ------------------------
    * 47       28 EAN27
      24   1   31 
    * 21   1   33 EAN50
      18   1   34 
      15   1   35 
      12   1   36 
       9   2   39 
       6  16   55 
       0       56 

Profile *extended + lost gas*::

       D  DT   RT GAS    
    ------------------------
    * 47       28 EAN27
      24   1   31 
      21   1   33 
      18   1   34 
      15   1   35 
      12   2   37 
       9   4   42 
       6  26   68 
       0       69 

Parameters
----------
============================== =======
Parameter                       Value
============================== =======
RMV [l/min]                        16
Last stop at 6m                 True
GF Low                             20%
GF High                            90%
============================== =======





The dive plan output is in reStructuredText format [http://docutils.sourceforge.net/rst.html]
and can be simply printed or converted to many formats like PDF or HTML.

The decompression dive plan input and the details of its output are
discussed in the following sections.


Dive Plan Input

Dive plan input requires three mandatory arguments


	gas mix list


	dive maximum depth in meters


	bottom time in minutes




The dive maximum depth and bottom time arguments shall require no
explanation.

The gas mix list is space separated list of gas mix names


	optional travel gas mix


	mandatory bottom gas mix


	optional decompression gas mix




The gas mix name is case insensitive and can be


	air
	Air gas mix, set to 21% oxygen and 79% nitrogen.



	o2
	Gas mix with 100% oxygen.



	eanOO
	Nitrox gas mix with OO oxygen percentage, for example EAN27, EAN50.



	txOO/HE
	Trimix gas mix  with OO oxygen percentage and HE helium percentage,
for example TX21/35, TX18/45, TX15/55.





To specify gas mix switch depth with its name add @D suffix where D is
the depth, for example EAN50@22 is gas mix to be switched to at 22
meters.

Travel gas mix name has + prefix, for example +EAN32@0 or +EAN32 is
EAN32 travel gas mix to be used from surface.




Dive Plan Overview

A decompression dive plan consists of


	dive plan summary


	gas mix logistics information


	dive slates


	dive plan parameters




The plan is prepared for planned dive profile and three emergency
situations, which gives four dive profiles in total


	P
	Planned dive profile.



	LG
	Emergency dive profile for lost decompression gas situation.



	E
	Emergency dive profile for extended dive situation, this is deeper and
longer dive. By default, extended dive profile is 5m deeper and 3 minutes
longer.



	E+LG
	Emergency dive profile for both extended and lost decompression gas
situations.





Example of dive plan summary










	Name

	P

	LG

	E

	E+LG





	Depth [m]

	42

	42

	47

	47



	Bottom Time [min]

	25

	25

	28

	28



	Descent Time [min]

	2.1

	2.1

	2.4

	2.4



	Total Decompression Time [min]

	14

	20

	25

	38



	Total Dive Time [min]

	41

	47

	56

	69



	O2 Pressure of Bottom Gas Mix

	1.40

	1.40

	1.54

	1.54



	MOD for Bottom Gas Mix

	42

	42

	42

	42









Dive Slates

Kenozooid creates a dive slate for each dive profile, which consists of
four columns


	D
	Dive depth [meter]. The depth is prefixed with * on gas mix change
at given depth.



	DT
	Decompression stop time [min].



	RT
	Dive run time [min].



	GAS
	Gas mix information.





The dive slates can be written down or printed, then laminated and with
added bungee can be put on diver’s forearm.

Example of dive slate for planned dive profile:

   D  DT   RT GAS
------------------------
* 42       25 EAN27
* 22       27 EAN50
  18   1   28
  15   1   30
  12   1   31
   9   1   32
   6   8   41
   0       41








Gas Mix Logistics

Gas mix logistics information provides diver with volume of each gas mix
required during each of dive profiles of a decompression dive. The volume
is calculated using 20l/min respiratory minute volume (RMV) by default and
is expressed in liters.

The gas mix volume for planned dive profile is calculated using rule of
thirds. For example, if 2000 liters of bottom gas mix is to be consumed by
a diver during planned dive profile, then dive cylinder setup holding 3000 liters
of the gas mix is required.

Having gas mix volume value, we can calculate if diving cylinder setup is
sufficient for a dive. For example, if 1600 liters of decompression gas mix
is required and we have choice of using 7 liter or 10 liter cylinder, then
we can calculate required pressure in each cylinder:

1600 / 7  = 229
1600 / 10 = 160





and we should decide to take 10 liter cylinder for the dive.

NOTE: The emergency dive profiles gas mix volume information is
calculated as is, this is without rule of thirds.

Example of gas mix logistics information










	Gas Mix

	P

	LG

	E

	E+LG





	Gas Mix EAN27 [liter]

	3216

	2731

	2703

	3764



	Gas Mix EAN50 [liter]

	644

	xx

	709

	xx






Above example shows that we need at least 3216 liters of EAN27 for planned
dive profile (we will consume 2144 liters of gas mix). For any emergency
dive profile we need no more than 3764 liters of the gas mix.







          

      

      

    

  

    
      
          
            
  
Dive Simulation

Ability to perform dive simulation implemented in some of dive computers
can be great tool to familiarize yourself with computer screens and
features present during diving.

Kenozooid supports switching dive computers into simulation mode using
sim plan and sim replay commands. The commands supply dive
computer with depth values in intervals of time. The depths and time
intervals can be generated from a dive plan (sim plan) or taken from an
existing dive profile (sim replay).

It is worth noting that real time dive simulation is described in this
section, therefore real life rules may apply to some of dive computers, for
example


	when dive is started, then computer switches into dive mode at
appropriate depth; it depends on dive computer configuration


	when you reach surface, then computer may wait some time before exiting
dive mode, if another simulation is started too fast, then it is counted
as one dive




Please, read about dive simulation capabilities in your dive computer
manual before starting to use Kenozooid to simulate dives.


Dive Replay

Existing dive profile can be replayed with a dive computer having dive
simulation capabilities, i.e. OSTC. Kenozooid supports such functionality
with sim replay command.

To replay first dive from a backup file:

kz sim replay ostc /dev/ttyUSB0 -k 1 backup-ostc-20090214.uddf








Dive Plan Simulation

Simulation of a dive plan is performed using sim plan command.

Sample dive plan could be as follows







	Run Time

	Depth





	0:30

	10



	3:30

	10



	13:30

	0






which can be described as


	dive starts at zero meters


	within 30 seconds diver reaches 10m


	diver stays at 10m for 3 minutes (leaves 10m at 3:30)


	then goes to the surface with 10m/min speed


	finally reaches surface at 13:30




To perform simulation of above dive plan with OSTC dive computer:

kz sim plan ostc /dev/ttyUSB0 '0:30,10 3:30,10 13:30,0'





Dive specification is space separated list of dive run times and depth
values.

Time can be specified in seconds (i.e. 15, 20, 3600) or in minutes (i.e.
12:20, 14:00, 67:13). Depth is always specified in meters.


Partial Automatic Simulation

Kenozooid allows not only to execute end-to-end simulation (start from
surface, perform dive, finish at surface) but as well part of simulation,
i.e. start simulation, dive to some depth starting from surface and exit
Kenozooid leaving dive computer in simulation mode to allow a diver to
continue simulation using dive computer buttons.

To support such flexiblity, two options are provided


	no start option allows to start Kenozooid without restarting dive
simulation


	no stop option leaves dive simulation running on Kenozooid exit




For example, to leave dive computer at 10m depth and then continue
simulation with dive computer buttons:

kz --no-stop sim plan ostc /dev/ttyUSB0 '0:30,10'





Above simulation can be continued manually or it can be stopped using
Kenozooid:

kz --no-start sim plan ostc /dev/ttyUSB0 '0,10 1:00,0'





To execute part of dive plan, no start and no stop options can be used at
once. For example, to ascend from 30m to 20m within 2 minutes:

kz --no-start --no-stop sim plan ostc /dev/ttyUSB0 '0,30 120,20'





All times are run times from the moment, when Kenozooid is started.
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