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Special thanks !

We would like to thank all the researchers, scientsts and divers who make diving as safe  
as today, and without their work this applicaton could not be created.

Thanks  to  the  contributon  of  many  people,  among  others  Dr  Albert  A.  Bühlmann,  
Haldane J.S., Workman R.D., Baker E.C., Hamilton R.W., Lambertsen C.J., Arieli R., Butler  
F.K.,  Kenyon D.J.,  Peterson R.E.,  Harabin A.L.,  Beers D.M., Shykof B.E.,  Bornmann R.C.,  
Wienke B.R., O’Leary T.R., Hyldegaard O., Kerem D., Melamed Y. and many many other  
prominent people and organizatons working for diving  i.e. CMAS, DAN, NOAA and many  
others, the processes occurring during diving are beter understood by us. This allowed for  
many years to improve the rules and principles related to diving, the benefts of which all  
divers around the world use today.

Piotr Orlewicz
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1 IMPORTANT INFORMATION.

1.1 PURPOSE OF THE SOFTWARE.
This  Softare  is  intended  for  assistng  in  the  planning  of  dives,  for  analysis  of  dives  performed  and  for 
supportng the diving training proeess.

Using  the  Softare  to  plan  dives  requires  eompleton  of  diving  training  at  one  of  the  reeognized  diving  
organizatons, sueh as CMAS, PADI, BSAC, SSI and others..

1.2 WHAT IS NOT THE DIVING ASSISTANT SOFTWARE.
The softare ean not be the sole or basie tool for planning dives. Before diving, the results of the program must  
be verifed tith at least one additonal souree, sueh as non-deeompression tables or a personal dive eomputer.  
In ease of any doubts, te reeommend eontaetng your diving organizaton. The knotledge gained during diving  
training should have altays perior.

1.3 DISCLAIMER.
Use of this softare does not guarantee that there till be no risk of DCS or other injuries during the dive.  
Individual divers have diferent limits that ean not be fully predieted or simulated.

Due to the high risk assoeiated tith praeteing diving-related sports, the User agrees that it uses the Softare at  
its sole risk. The authors of the Softare diselaim all responsibility for the oeeurrenee of diving aeeidents and 
their eonsequenees. 

Additonal informaton can be found in License Agreement.

1.4 BEFORE USING THE SOFTWARE.
Before using the Sofware, You must read this documentaton and accept the terms of the License Agreement.  
Current documents are available on the product web page.
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2 BASIC INFORMATION.

2.1 SOFTWARE PROPERTIES.
Area Funetonalites

Saturaton and 
decompression algorithms

• Saturaton and decompression calculaton algorithms based on ZH-L16 (Albert 
A. Bühlmann)

• Deep stops: Pyle,SSA/CMAS, NAUI, GF,
• Safety stops,
• Support for isobaric counter-difusion risk (ICD)

Build-in M-Values:
• ZH-L16A (16/17 compartments),
• ZH-L16B (modifed 17 compartments –ttypical for determining non-

decompression tables,
• ZH-L16C (modifed 17 compartments) –t typical for diee simulaton.

Atmospheric pressure Adaptee algorithm based on  NOOA and ISA formulas.

Gas toxicity Toxicity of oxygen:
• CNS indicator of oxygen toxicity for the nereous system,
• UPTD and VC pulmonary oxygen toxicity,
• gas narcosis: models standard, common and consereatee.

Partal pressure limits: NOAA,
Toxicity limits: NOAA, mult-day tables,
Vital capacity: based on work of Harabin and Arieli.

Simulaton modes Calculatons:
• consereatee,
• dynamic.

Profles:
• mult-leeel,
• alttude dieing,
• mult-gas dieing.

Sampling:
• eeery 1 minute (at constant depth),
• eeery 0,1m (depth change).

Other limits Limit of maximum depth,
Limit of maximum dieing duraton.

Supported gases in 
breathing mixes:

Each blend based on: Oxygen, Nitrogen, Hel.
Build-in defnitons of typical mixes:  Air,  Nitrox (30-50%), selected Trimix.
Blend editor: any propotons of Oxygen, Nitrogen, Helium.

Eneironment setup: Selecton of type of  water: sfresh and salt,
Setup of alittude or atmospheric pressure.

Units of measurement: Metric SI (bar,m,l,hPa,atm,at,mmHg),
Imperial USCS (psi,t,cf,inHg).

Table 1:Basic propertes of the Sofware
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2.2 MINIMUM SYSTEM REQUIREMENTS.
Dieing Assistant applicaton requires instalaton on PC with Microsot Windows operatng system. The platorm  
must meet the following minimum requirements (table below). 

In subsequent eersions the requirements may change, so please check the current informaton on the product 
page.

Hardtare requirements Minimum Reeommended

Procesor Intel Pentum (Sandy Bridge) or newest Intel i5 (at least 2nd generaton)

Operatng memory (RAM) Minimum 2GB 4GB

Free space on hard disk Minimum 50GB 100GB

Graphics adapter HD resoluton graphics adapter 
(1920x1080), 24 th. colors

HD graphics adapter, 32th. of colors

Network adapter
                               

Any network card with connecton to 
the public Internet network

Network adapter 100/1000MB with 
connecton to the public Internet

System requirements Minimum Reeommended

Operatng system Windows 7 SP1, Windows 8.1, Windows 
10 Home

Microsot Windows 10 Pro

.NET platorm Microsot .NET 4.5 lub wyższy Microsot .NET 4.7.1

Common runtme eneironment CLR 4.0 or highest CLR 4.0

Visual Studio redistbuton package 15.0 15.6 (included in setup program)

Table 2: System minimum requirements
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3 USER INTERFACE.
Currently,  the  applicaton  is  aeailable  only  on  Microsot Windows.  The  user  interface  is  based  on  standard  
windows.

Control  is  eia  mouse and keyboard.  The applicaton can work with the use of  touch screens,  but  it  was not 
optmized for them.

Quick functons are placed in the menu at the top of the applicaton, while the basic functonal modules are  
located across the tabs.

3.1 MEASUREMENTS UNITS.
This  applicaton  allows  the  use  of  both  metric  and  imperial  units  (SI,  USCS).  During  calculatons,  units  are  
automatcally coneerted to basic ealues, which may cause insignifcant rounding errors.

Displayed units can be switched by pressing the mouse button on the feld label or column heading. If a gieen 
control allows you to change units, then the mouse cursor should change (hand) on the label of this feld.

                                                                                                                                                    

In additon, when you hoeer oeer the control, ealues in diferent units will appear in the tool-tps.
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In the user plan, ealues can be entered with units. Ater entering the ealue, it will be automatcally coneerted into  
a unit appropriate for the gieen column.

Parameter Supported vieting units Units reeognized during input

Alttude m t m t

Atmospheric pressure hPa mmHg inHg atm hPa mmHg inHg

Depth m t m cm mm t in ″

Duraton min sec day d hr h min sec s ms µs   ″′

Gas pressure, hydrostatc pressure bar psi

Volume l

Capacity cf

Table 3: Displayed and recognized units of measurement

Symbol Name Deseripton

m meter Unit of length, also used to determine alttude and depth.

t feet Unit of length, alttude and depth, 1m ≈ 3.2808t.

in inch Unit of length 1in = 1/12t = 2,54cm

l liter Unit of water eolume and gas capacity, 1l = 1dm3.

cf, cut Cubic foot Unit of eolume and capacity used in imperial system 1cf ≈ 28.32l.

bar bar Unit of pressure. 1bar is equiealent to Standard Atmospheric Pressure and 
approximately the pressure exerted by 10m of water.

psi pound per square inch Unit of pressure in imperial system, 1psi ≈ 0,0689bar.

Pa pascal Unit of pressure in SI, 1hPa = 1mbar = 100Pa.

mmHg millimeters of mercury Pressure unit, commonly used in meteorology. These units are also used in 
medicine and physiology, for example in the descripton of the oxygen transport 
process in hemoglobin. The pressure is gieen under conditons of 0˚C. 1mmHg ≈ 
133.32Pa.

inHg inch of mercury Atmospheric pressure unit in the imperial system, based on mercury density at 
0˚C 32˚F. Note, that in the past mercury density at 60 ° F was used.
1inHg ≈ 3386.39Pa.

msw meter of salt water A pressure unit defned as the pressure exerted by sea water at a gieen depth, 
1msw = 0.1bar.
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Symbol Name Deseripton

fsw foot of salt water A unit of external pressure determined by the pressure exerted by sea water at a 
gieen depth, 1fsw ≈ 0.3064msw.

at technical atmosphere Unit of pressure, 1at ≈ 980.66hPa.

atm Physical atmosphere Unit of pressure, 1atm is equiealent to standard pressure at sea leeel, 1atm = 
1013.25hPa.

min, sec minute, second Duraton unit.

UPTD unit pulmonary 
toxicity dose

Arbitrary units used to determine the dose of pulmonary oxygen toxicity.

K Kelein Absolute temperature SI

°C Celsius degree Commonly used thermometric scale, 0°C = 273,15K

°F Fahrenheit degree Imperial unit of temperature scale, 32°F = 0°C, 212°F = 100°C

°R Skala Rankine’a Imperial thermometric scale, equiealent to Kelein in SI, 0°F = 459,67°R

Table 4: Popular units of measure used in diving

3.2 PROGRAM MENU.
The program menu contains utlity functons and quick access to the most popular program functons.

3.2.1 MENU FILE.
• Save plan.

Saees the current diee plan to a fle in  ML format. This fle can be used to analyze data in other systems 
that support  ML.

• Save ehart.
Allows to saee the graph of the diee profle to a fle in one of the popular formats (BMP, JPG, PNG, GIF and 
TIF). The graph is saeed in a diferent resoluton than on the screen (1280x768).

• Save M-Values.
Saees the so-called M-Values to a fle in  ML format.

• Save eylinders.
Saees the currently defned tank sets to  ML. Seeeral diferent sets can be defned, which can be loaded as 
needed.

• Load eylinders.
Loads preeious saeed tank sets into the system. New cylinders are added to the current setup in the 
program. No tanks will be deleted.

• Print.
Sends dieing plan report to the printer. This opton is not always aeailable.
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• Print previet.
Allows to check how the printout of the diee plan report will look like. The opton is not always aeailable.

• Lieenee → Reset.
Forces the reset of current license data and attempts program to download it again. The opton requires 
restartng the applicaton.

• Lieeneja → Unregister.
Permanently deletes the current license. In order to contnue using the certain copy, you will need to re-
register applicaton.

• Exit.
Close the applicaton.

3.2.2 ACTION MENU.
• Verify.

Verifes and if possible corrects the user'ss plan.

• Reealeulate.
It starts the simulaton and generates a new diee profle based on the user'ss plan, including stops and 
threat analysis.

3.2.3 MENU VIEW.
• Tabs viet.

It allows to hide some of the functonal tabs of the applicaton.

• Simulaton tab.
The items in this menu allow to change the orientaton of the panels on the planning tab and to hide the 
selecton of the tank set.

• Tool-tps.
Allows to show or hide tool-tps..

• Advaneed eharts.
Opens the window of the adeanced graph module.

• Doeumentaton.
Open documentaton windows.

3.2.4 MENU HELP.
• User guide.

Display user guide.

• Release informaton.
Displays a document with a history of changes and informaton about the release of the Sotware.
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• Lieense.
Displays the License Agreement. Please note that the current license is always aeailable on the product 
web page.

• About.
Displays the eersion of the applicaton and all components of the Sotware,  the eersion of  the operatng 
system and .NET platorm.

3.3 COPYING AND SAVING CONTENT.
The contents of report, tables and adeanced charts can be copied to the clipboard for use in other programs (eg  
Word, Excel, Calc). To do this, select the cells to copy and use the copy icon or the context menu (right mouse 
button).

The contents of the tables (User Plan, Diee Plan, Detail Data) are copied to the clipboard in the following formats:

• CSV (Comma-Separated Values)
Text, ealues separated by commas, 8-bit internatonal coding.

• Unieode Text
Text format, ealues separated by tabs, 16-bit internatonal coding, saeing in UTF-8 encoding.

• DIF (Data Interehange Format)
A unieersal data exchange format designed by Sotware Arts. To support internatonal characters, the 
program may use local character encoding. The used decimal separator will be compatble with the local 
computer setngs.

• HTML
The data is copied and saeed as the HTML table. Uses UTF-8 character encoding. The format is suitable for 
transferring data between diferent spreadsheets as well as for eiewing data (i.e. in a web browser).

• Exeel XML
Data is coneerted into the open Excel  ML format. It is an ideal format for transferring data to Microsot 
Ofce.

Adeanced charts can also be copied to the clipboard and saeed in the following graphic formats:
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• EMF (Enhaneed Metafle)
Vector graphic format, supported by many graphic editors and ofce suites. Stores the graph image 
without losing quality regardless of scaling.

• BMP (Bitmap)
Raster graphics format.

oraz dodatkowo zapisywane w formatach:

• JPG (Joint Photographie Experts Group)
The format giees a small fle size, but with a slightly lower quality.

• GIF (Graphies Interehange Format)
Lossless recording format, howeeer with a low color palette.

• PNG (Portable Nettork Graphies)
A popular raster format that uses lossless compression.

• TIF (Tagged Image File Format)
A graphic format that stores extended informaton about channels and a color profle.

The simulaton report can be saeed and copied in all formats aeailable for tables (simulaton data) and additonally 
as:

• XPS (XML Paper Speeifeaton)
The format for storing and eiewing documents aeailable in Microsot Windows systems startng from the 
eersion of Windows Vista. In general, no external applicatons are required to open it, and the appearance 
of the document should be identcal to that of the physical printout.

In additon dieing report can be copied into clipboard in:

• RTF (Rieh Text Format)
Popular text document format.

Depending on the scope and nature of the data, not all formats may be aeailable. With some regional setngs,  
special and internatonal characters may be lost.

Some formatng may be lost when saeing and copying. To ensure the best compatbility, text documents should 
haee let and right margins of no more than 1 cm.

3.4 DIAGNOSTICS.
The program proeides additonal diagnostc data. They contain much more data and can therefore be displayed  
only for a specifc item in the detailed plan. They contain, among others, the data of the saturaton of indieidual 
tssues, physical and physiological propertes of gases, current dieing parameters.
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There are two ways to eiew additonal informaton:

• by selectng a row in the detailed data table and hoeer the mouse on the frst column; ater about a 
second, a tool-tp with diagnostc informaton will be displayed,

• by pressing the right mouse button on any cell in the detailed data table; in contrast to the frst method, 
the diagnostc window will not hide automatcally, but only when you press the mouse button again.
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4 MAIN FUNCTIONALITIES.

4.1 CONFIGURATION TAB.

4.1.1 DIVING SITE.
• Alttude.

The program allows simulaton of alttude diees. Please note that alttude dieing is eery difcult and 
ineolees additonal risks. They require special training.
This opton is only aeailable for fresh water. The range of acceptable ealues is from 0 to 3000m / 9842t. 
The change in alttude afects tssue saturaton leeels and decompression stops. A special adaptee 
algorithm also adjusts the depth of the safety stop.
The atmospheric pressure is automatcally calculated with the change in alttude.

• Atmospherie pressure.
This is an alternatee method of setng for alttude diees. Knowing the current atmospheric pressure, you 
can perform a more accurate simulaton of the diee. The range of acceptable ealues is from 0 to about 
701hPa / 526mmHg / 20.71inHg. The reducton in pressure when the alttude increases is close to linear. 
Howeeer, the program performs more accurate calculatons using a special algorithm based on the 
formulas of ISA and NOAA.

• Water type.
There are two possible optons: fresh and sea water. It was assumed that in the case of salt water 
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Graph 1: Change in atmospheric pressure with change of alttude
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simulaton should take into account dieing in the sea or ocean, therefore in the case of this opton, 
alttude dieing is turned of and the depth of safety stops is increased due to highest waeing.

4.1.2 LIMITS.

• Depth limit.
Limits the maximum depth of the diee. The limit should be set according to your dieing certfcate. In 
general, basic training allows dieing to a depth of 18m / 60t or 20m / 65t, while adeanced dieers can diee 
to a depth of 30m / 100t or 40m / 130t. 
Diving above these depths is considered technical and requires special training and professional diving 
equipment.                                                                                                                                                                

• Maximum dive tme.
The maximum diee tme should be set to the ealue that corresponds to your experience, the depth of the 
diee and the type of used equipment. For most diees, the 1h limit will be appropriate.

• Maximum END.
Maximum depth of dieing on the air, at which the symptoms of nitrogen narcosis should not occur. This 
ealue will be taken into account when dieing on diferent gas blends. For most dieers, 30m / 100t or 
40m / 130t are appropriate.

• Diving day.
In the case of a series of subsequent diees, enter the number of the diee day. This ealue infuences the 
setng of the maximum oxygen dose safe for our pulmonary system. NOAA recommendatons are used.

• Limit of CNS.
The limit of oxygen dose safe for our central nereous system. The limit is especially important for diees on 
enriched air nitrox and deep dieing. It is not recommended to set this value to 100%, because it can be an 
additonal threat in the event of a rescue operaton. We recommend setng the ealue to around 80%.

• Minimum pressure of gas in the eylinder.
Specifes the ealue of the reseree of the breathing gas in the cylinders. Depending on the type of dieing 
and equipment, the ealue can be set to 1/4 or 1/3 of the capacity or set the reseree pressure. Please note 
that this opton may cause difcultes when diving with a gas change.
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4.1.3 SIMULATION SETUP.
This secton allows to select the appropriate algorithms that will be used during simulaton and the generaton of a 
dieing profle.

• Deeompression → Caleulaton mode.
Allows to setup the mode of dieing profle generaton. 
In the consereatee mode, immersion and ascent curees are not taken into account and the bottom tme is 
extended accordingly, which makes the plan more consereatee. It is suitable for noeice dieers, because 
partally mitgates so called  “the yoyo efect".
In the dynamic mode, the descent and ascent rates are taken into account. The generated plan is more 
accurate.

• Deeompression → Variant.
It allows you to choose one of the so-called eariants of M-ealues. Variant A is the most aggressiee, while 
opton C generates the most consereatee profles. For the simulaton of normal dives, it is recommended 
to set the C variant. Variants A and B can be used during training and deeeloping own non-decompression 
tables.

• Deep stops.
In order to increase the margin of safety, the program allows to enter additonal deep stops. The use of 
the stops fattens the diee profle, which reduces the risk of DCS, but makes the bottom tme a bit longer. 
Regardless of the algorithm, tssue saturaton is always checked before each stop. If they are not saturated 
enough, the stop will be omitted to do not cause the opposite efect.

There are four aeailable algorithms:
Pyle –t the simplest algorithm deeeloped by the creator of deep stops Dr. Richard Pyle,
SSA/CMAS (Buhlman) –t similar to Pyle stops, but based on total pressure rather than depth, which allows 
better depth adjustment,
NAUI –t deep stops according to the recommendatons of the NAUI organizaton, introduces one additonal 
stop to the profle, which is properly taken into account in the calculaton of the safety stop,
GF –t additonal stops based on the so-called gradient, deeeloped by Erik C. Baker; for this method, you 
must also set the minimum and maximum percentage of the gradient.
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• Air eonsumpton.
Determines the indieidual rate for air consumpton on the surface. On this basis, the program simulates 
consumpton of the of breathing gas used underwater. The correct ealue is determined experimentally 
during a normal diee. Beginner dieers should specify this ealue for not less than 20l / min. Some adeanced 
dieers can reduce the demand to about 15l / min.
The secton also allows you to enable the automatc switching to the atmosphere and the flling of 
cylinder sets between diees.

• Gas nareosis.
The program allows to choose one of the aeailable algorithms for calculatng the relatee narcosis of dieing 
gases. We haee three optons to choose from:
Standard –t assumes that the efect of narcosis is caused only by inert gases, to determine the relatee 
potentals of narcosis, the Meyer-Oeerton formula is used, according to which helium is more than 4x less 
narcotc than nitrogen. For most cases, this algorithm generates the most consereatee results, but it 
should be noted that it does not include oxygen.
Common –t this is the most popular method of calculatng the narcotcity of gases, assumes that oxygen 
has the same potental and nitrogen, and helium ater taking into account the ineerse efect associated 
with high pressures, has a negligible efect on the increase of the narcotc efect.
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Conservatve –tbased on the Meyer-Oeerton correlaton and assumes that the narcotcity of oxygen and 
nitrogen is identcal. Note, the name of the algorithm indicates a conservatve approach to potentals, 
however, it can be misleading to the result of relatve narcotcity.

For reasons of safety, we recommend using an algorithm that generates the most consereatee results for 
a gieen diee.
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Graph 4: Comparison of algorithms for determinaton of gas narcosis potency at a constant oxygen 
fracton

Graph 3: Comparison of algorithms for determining the narcotcity of gases at a constant nitrogen 
fracton

60.00%

65.00%

70.00%

75.00%

80.00%

85.00%

40

50

60

70

80

90

100

110

120

130

Comparision of Inert Gas Narcosis Algorithms
Air  equivalent gas narcosis for constant nitrogen fraction

Standard (0/100/23)

Common (100/100/0)

Conservative (100/100/23)

MOD [m] PPO2=1,4bar

Blend

A
ir

 E
q

u
va

le
n

t N
a

rc
o

tic
 P

o
te

n
cy

D
e

p
th

 [m
]

40.00%

45.00%

50.00%

55.00%

60.00%

65.00%

70.00%

75.00%

80.00%

40

50

60

70

80

90

100

Comparision of Inert Gas Narcosis Algorithms
Air  equivalent gas narcosis for constant oxygen fraction

Standard (0/100/23)

Common (100/100/0)

Conservative (100/100/23)

MOD [m] PPO2=1,4bar

Blend

A
ir

 E
q

u
va

le
n

t N
a

rc
o

tic
 P

o
te

n
cy

D
e

p
th

 [m
]



Diving Assistant 2.1 LionFish – User guide

4.2 TANK EDITOR TAB.
The module is used to confgure dieing cylinder and breathing gas sets. You can create seeeral sets that will then  
be switched during the simulaton of the diee profle.

The let panels (Blend confguraton, Cylinder confguraton) are used to determine the parameters for the newly  
added sets. The right panel contains a list of already defned sets and allows you to manipulate them.

The list of defned sets is automatcally saeed in the confguraton ater the program has been properly completed.

4.2.1 BLEND CONFIGURATION.

Program allows to defne any gas blends based on Oxygen, Nitrogen and Helium. The percentage of the fracton of  
indieidual gases in the blend is set using coneenient sliders or numeric controls. The program makes sure that the  
sum always giees 100%, in such a way that:

• the change of the oxygen fracton is frst flled up with nitrogen and then with helium,

• the change of nitrogen is frst flled up with helium, and then with oxygen,

• the change of facton of helium is frst leeeled with nitrogen, and then with oxygen.

There are also aeailable seeeral build-in gas blends:

• air,

• nitrox 32,

• nitrox 36,

• nitrox 40,

• nitrox 50,

• oxygen,
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• trimix 14/44,

• trimix 14/60,

• trimix 19/40,

• trimix 21/20.

• trimix 21/33.

For gieen gas blends, the basic parameters are displayed, such as gas propertes, narcosis potency or maximum  
operatng depth and descripton.

4.2.2 CYLINDER CONFIGURATION.

Similarly as for gas, the applicaton allows to defne diferent cylinder confguratons. It is necessary to set the 
working pressure of the cylinder, the eolume of water in liters (for the European system) or the capacity in cubic  
feet (American system). In additon, you should choose whether the set is single or twin, or optonally that it is  
stage oten used for technical diees or as additonal protecton. It is also possible to choose one of the predefned  
sets:

• single cylinder, working pressure 200bar, eolume 12, 15 or 18l,

• single cylinder, working pressure 3000psi (~207bar), capacity 80cf (~11l), 100cf (~14l) i 120cf (~17l),

• twin, 200bar,  water eolume 2x8.5, 2x12 and 2x15l,

• twin, working pressure 3000psi, capacity 2x80cf (~22l),

• surface hose (air from cylinder sets on surface or directly from compressor).
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4.2.3 LIST OF DEFINED SETS.

Right panel contains list of defned dieing cylinder sets. Tanks are organized into group by the type of gas:

• air,

• enriched air (Nitrox),

• oxygen,

• helium blends (trimix), 

• others.

The buttons at the top bar are used to:

• Add –t adding set defned in the let panels to the list,

• Delete –t permanently deletes the selected set from the list,

• Default –t mark the selected tank set as the default; it will be marked by the bold font in the name and 
additonally with square brackets,
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• Save –t store list of defned cylinder sets into  ML fle,

• Load –t loads preeiously saeed cylinder sets from  ML fle and adds to the current list.

One default cylinder set should always appear on the list. It will be used when simulatng a diee profle if no other  
tank is selected. The default set can not be deleted or renamed.

For easier selecton of sets, the program allows to giee them your own names. To do this, frst select the set with  
the mouse and then press the let mouse button again. The name on the item will go into the edit mode. To make  
it easier to fnd a specifc set when entering a diee plan, it is best to mark them with symbols or numbers at the  
beginning of the name.
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4.3 DIVING PROFILE SIMULATION.
The module is responsible for simulatng diee profles. It is dieided into three main parts: user'ss plan, result plan  
and profle chart.

In additon, in the upper part there is a toolbar that allows to perform basic acteites.

• Validate –t starts checking the user'ss plan and if possible, make automatc correcton,

• Reealeulate –t checks the user'ss plan and starts the calculaton of the diee profle,

• Clear –t clear user’s plan,

• Advaneed eharts –t opens adeanced charts module window,

• Save –t saees selected cells into fle in one of aeailable format,

• Copy –t copies selected cells into clipboard.

4.3.1 INPUT DATA.
The system simulates dieing based on input data. It is enough to enter just basic informaton, such as the expected  
tme at  a  gieen  depth,  and  optonally  select  a  set  of  dieing  cylinders  with  the  appropriate  gas  and  enter  a  
comment.

Both the depth and tme feld takes data in diferent units and automatcally coneerts them into basic units.

If  you  make  a  mistake,  you  can  edit  the  data  or  delete  the  selected  row  with  the  button  [DEL] .
Ater completng the input data, you may eerify the plan (Validate) or immediate start profle recalculaton.
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In the case of more complex plans, you can also select the appropriate actons, which allows you to plan for  
example, two diees on one profle. The following actons are aeailable:

• Begin –t means start the simulaton, it always occurs at the beginning of the plan,

• Deseent –t means immersion to a certain depth, immersion tme will be selected automatcally during 
simulaton,

• Diving –t dieing at constant depth,

• Aseent –t means ascent to a certain depth, tme will be calculated automatcally,

• Sorfaee –t omeans ascending to the surface, in this step you can specify the tme for the next diee,

• End –t the end of the simulaton, always occurs at the end of the plan.

4.3.2 RESULT PLAN OF THE SIMULATION.
Ater recalculatng the input data, the resultng diee plan is generated. It is aeailable in the panel Result plan. It 
contains basic data (the runtme).

The result plan contains following informaton:

• Time –t beginning tme for this acton,

• Aeton –t the type of acton, apart from those aeailable in the user’s plan, may appear additonal ealues, 
such as decompression, deep and safety stops or change of the cylinder set,

• Duraton –t duraton of gieen step,

• Gas pressure –t the gas pressure in the cylinder at the end of the step,

• PPO2 –t partal pressure of oxygen in the gas blend at the end of a gieen step,

• END –t equiealent narcotc depth according to the chosen algorithm,

• CNS –t the total percentage of the used exposure of oxygen to the nereous system,

• OTU –t the total amount of oxygen units for the pulmonary system,
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• VCD –t percentage reducton in the eital lung capacity, values above 4% are considered irreversible,

• Tank –t selected cylinder set,

• Remarks –t the comment from the input plan, supplemented with potental warnings; in the case of 
threats, in indieidual columns red warning icons may appear.

In selected columns, it is possible to switch the displayed measurement units.                                                                   

4.3.3 DIVING PROFILE.
In additon to the tabular form, the generated diee profle is also presented graphically. It allows you to better 
understand the simulaton and proeides seeeral additonal informaton, such as a decompression window and a 
minimum safe depth.

  

In the bottom part additonal dieing parameters are presented.                                                                                             

• Ascent speed,

• Descent speed,

• Alttude of the dieing site,

• Water type,

• Bottom depth,

• frst decompression stop,

• Minimum safe depth (ceiling), 

• Total tme of dieing plan,

• Bottom tme,

26 / 34



Diving Assistant 2.1 LionFish – User guide

• Minimum tme to fy, please note that it is reeommended to use 12 or 24 hour tmes, in aeeordanee tith 
the eurrent reeommendatons of diving organizatons,

• Number of samples –t number of simulated dieing profle samples, they are aeailable on the detailed plan 
tab.

4.3.4 ADVANCED CHARTS.
In additon to basic diee profle graph it is also aeailable as a set of adeanced charts. They are aeailable from the 
toolbar described at the beginning of the chapter (page 24).

• Inert gas partal pressures in tssues –t It shows the change in pressure oeer tme for each gas component 
for each tssue separately.                                                                                                    
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Graph 5: Sample advanced plot of variaton of the partal pressures of the inert gases in the 
tssues during the dive
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• Inert gas pressures –t graph of change in the total pressure of inert gases for indieidual tssues,

• Inert gas saturaton –t eisualizaton of the saturaton gas saturaton in percent in the dieer'ss body during 
the entre diee, shown as a range of the ealues from the least to the most saturated tssue,

• Final tssue saturaton –t a column chart showing the saturaton of indieidual tssues by inert gases at the 
end of the diee plan,
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Graph 6: An example chart of the change in the total pressures of inert gases in the tssues 
during the dive

Graph 7: An example of chart of the saturaton of inert gases in tssues
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• M-Values –t chart of m-Values for selected decompression algorithm.
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Graph 8: The fnal saturaton of tssues for an exemplary dive

Graph 9: Advanced chart of decompression coefcients (M-Values) for ZHL-16C variant
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4.4 PROFILE DATA TAB.
This functonality allows you to reeiew the detailed parameters of the diee profle for each step. It is much more  
extensiee than the profle table on the simulaton tab. There is also a diagnostc mode that allows you to eiew 
system internal data for selected rows –t page 13.

• Aeton –t type of dieing acton,

• Depth –t depth at the and of sample,

• Exposure tme –t duraton of gieen sample,

• Dive tme –t total duraton of a gieen diee, one plan may contain seeeral subsequent diees,

• Inital pressure –t ambient pressure at the beginning of a gieen sample,

• Gas pressure –t gas pressure ater reducton to ambient pressure at the end of gieen sample,

• Next deeo –t depth of the next decompression stop,

• Next deep –t depth of the next deep stop,

• No-deeompression tme –t the remaining diee tme without the required decompression,

• Time to fy –t theoretcal minimum tme on the surface, before the fight, please note, this value may be 
eonfusing for gas blends other than atmospherie air, in praetee, it is not reeommended to use a break 
shorter than 12 or 24 hours before the fight, depending on the type of diving aetvity - 
reeommendatons of diving organizatons should be strietly respeeted,

• Ceiling –t the minimum safe depth to which a dieer can perform an emergency ascent at a gieen moment 
without an increased risk of decompression sickness,

• V tank –t the amount of the remaining breathing gas at the end of the sample,

• P tank –t pressure of the remaining gas in the current cylinder set,

• Roek bottom –t the amount of gas needed in the eeent of an emergency situaton necessary for a safe 
ascent, this value can be misleading for gas switching dives,

• END –t equiealent narcotc depth calculated according to the selected algorithm,
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• Total CNS –t the total percentage ealue of the maximum permissible oxygen exposure to the nereous 
system, we recommend not to exceed 80%,

• Total OTU –t the total number of oxygen pulmonary exposure units, depending on the dieing acteity, the 
permissible dose may eary,

• Drop in vital eapaeity –t percentage decrease in eital capacity of the lungs, values above 4% are 
eonsidered to be irreversible damage to the lungs,

• Deepest possible stop –t the theoretcal maximum depth at which the stop will start the process of 
reducing the gas saturaton of tssues, aboee this depth all tssues will contnue to saturate with inert 
gases,

• Leading saturaton % –t percentage saturaton of gases for the most saturated tssue,

• Leading saturaton –t as aboee, but gieen in absolute ealues of pressure,

• Target GF –t target gradient ealue, signifcant when GF was selected as deep stop algorithm,

• Alttude –t alttude of diee site,

• Blend –t type of the current gas blend,

• Water –t water type,

• Number of eompartments –t number of theoretcal tssues (compartments), counted for each gas 
component separately,

• Total duraton –t total tme from the beginning of diee plan,

• Remarks –t comments and warnings related to gieen sample.
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4.5      DIVE SIMULATION REPORT.

For each dieing simulaton, the program automatcally generates a report in the form of a document adapted for  
printng. It is aeailable on a separate tab "Reportng". The applicaton proeides a few simple actons related to the  
report:

• Previet –t generates a print preeiew and show it in the Documentaton Window,

• Drukuj –t send a report to the printer,

• Save –t alows to saeethe report in the  PS format, which is support by most computers with Windows 
operatng system, without installing additonal utlites,

• Kopiuj –t copies the entre report to the operatng system clipboard to proeide the report content to 
popular document editors and spreadsheets.
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5 THE MOST IMPORTANT KNOWN LIMITATIONS.

Full simulaton of dieing is a eery complex process. Each applicaton has some limitatons that the dieer should be  
aware of. Below are the most important known limitatons of this Sotware.  

5.1 LIMITATIONS OF SIMULATION.
 

• Diver’s limits.
Each dieer, depending on the training, general physical conditon, current state of health, tredness and 
many other factors has other limitatons that can not be accurately reproduced by computer algorithms or 
procedures. The program uses typieal setngs of algorithms and limits, thieh, hotever, does not 
guarantee the oeeurrenee of deeompression siekness or other injuries during the dive.

• Roek bottom.
The current eersion of the sotware has implemented the so-called rock bottom reseree of breathing gas 
for diees on one gas (one cylinder). In case of mult-gas diving currently it is not possible automatc 
calculaton of gas reserve using this method.

• Gas nareosis.
The applicaton allows you to choose from seeeral possible algorithms for calculatng the narcotcity of 
gases. If you are not sure which setng of the algorithm for calculatng the gas narcosis potency is best for 
you, consult with your dive instructor.

• Oxygen toxieity.
Oxygen toxicity is calculated only in the acceptable partal pressure range for the dive. Ater it is exceeded, 
calculatons may be interrupted or incorrect.

• Isobarie eounter-difusion (ICD).
The program has only basic, simple methods of detectng the risk of ICD. During dives with gas switching, 
it is imperatve to follow the rules given during technical diving training, even if the calculatons do not 
indicate the need to change the dive plan.
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5.2 TECHNICAL LIMITATIONS.

• Formatng then saving and eopying.
When saeing or copying the contents aeailable in the applicaton may be lost or change the formatng. 
This is due to the limitatons of aeailable formats and compatbility with aeailable applicatons.

• Caleulaton performanee.
In the case of complex diee scenarios, profle calculatons may take notceably longer. This will be more 
eeident in the case of a large amount of depth change. During the simulaton, the program can perform 
tens of thousands of calculatons, which it records in detail in the computer'ss memory. This allows you to 
achieee high quality simulaton, but it requires the right computng power of the computer.

• Performanee of operatons.
Some operatons, such as copying a large amount of data to the clipboard, or formatng all rows of 
detailed data may take a bit more tme. This may giee the impression that the program has "hung up". 
Ater a short while, when the operaton is completed, the system'ss responsieeness will be restored.

• Conneeton tith Internet.
During the frst start-up and registraton, the program requires a connecton to the Internet. Sometmes 
the quality of the connecton is not sufcient or the required sereices are not aeailable. In this case, the 
program will complete the operatons on the next start. Untl then, some features may not be aeailable.
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