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1 Quick Start

Simulation of a deco dive:

after download and un-packing the DIVE Version 2_9 ZIP archive: double click in the explorer on:
"D2_901 e.exe" or:

you open a DOS compatibility boxvi a : &Sti&wxtedr ui @dDO0 or A COMMANDO;
at the prompt of the DOS box you key in: "D2_901_e.exe"

The example is: a dive on air, depth 42 meter, bottom time 21 minutes:

fWhat now?0 "d" "42." 21"

We get the following:
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what now? D

Input of DIVING DEPTH in meter & cm:(m.cm): 42.

Input of DIVE TIME in minutes (min): 21

P amb: 5.200 P insp N2: 4.058 P insp He:

.000

max. Depth= 42.0 cplt. Dive Time= 21.00 cur. Depth: 42.0 m cur. Time: 21.00

13.97 P N2

.00 P HE Sum.= 3.97 Caeil.

m= 3.70 Putol:

1.37

Nr.:

Nr.: 23.53 P N2 .00 P HE Sum.= 3.53 Ceil. m= 6.47 Putol: 1.65
Nr.: 33.04 P N2 .00 P HE Sum.= 3.04 Ceil. m= 5.72 Putol: 1.57

Nr.: 4257 P N2 .00 P HE Sum.= 2.57 Ceil. m= 4.19 Putol: 1.42

Nr.. 52.15P N2 .00 P HE Sum.= 2.15 Ceil. m= 2.45 Putol: 1.24

Nr.: 6 1.82 P N2 .00 P HE Sum.= 1.82 Ceil. m= 1.12 Putol: 1.11

Nr.: 7 1.56 P N2 .00 P HE Sum.= 1.56 Ceil. m= .00 Putol: .97

Nr.: 8 1.35 P N2 .00 P HE Sum.= 1.35 Ceil. m= .00 Putol: .85

Nr.: 91.20 P N2 .00 P HE Sum.= 1.20 Ceil. m= .00 Putol: .75

Nr.:101.10 P N2 .00 P HE Sum.= 1.10 Ceil. m= .00 Putol: .69

Nr.: 11 1.03 P N2 .00 P HE Sum.= 1.03 Ceil. m= .00 Putol: .66

Nr.: 12 .98 P N2 .00 P HE Sum.= .98 Ceil. m= .00 Putol: .64

Nr.: 13 .94 P N2 .00 P HE Sum.= .94 Ceil. m= .00 Putol: .62
Nr.: 14 .91 P N2 .00 P HE Sum.= .91 Ceil. m= .00 Putol: .62

Nr.: 15 .88 P N2 .00 P HE Sum.= .88 Ceil. m= .00 Putol: .61

Nr.: 16 .86 P N2 .00 P HE Sum.= .86 Ceil. m= .00 Putol: .61

afterwards: "a"
Next deco step:_

(i.e.: no input, according to a depth = 0.0 m). We get immediately various suggestions for deep stops and a
complete deco prognosis for each stage and the # of the leading compartment with the TTS (time-to-
surface):

what now? A

maximal Ceiling: 6.47

Proposal Haldane 2:1 [m] = 15

Proposal Hills, B. A.: DEEP STOP [m] = 24

PDIS for TAU = 10 min: 32.23 [m]

PDIS for TAU = 20 min: 21.78 [m]

PDIS for TAU = 30 min: 16.22 [m]

Input of Ascent Stage Meter & cm (m.cm): O
Ascent Stage to nea r to surface:

must be deeper than Ceiling!
Deco Prognosis:
9m Stop Prognosis Deco Time: 1.00 Comp.#: 2

6m Stop Prognosis Deco Time: 4.00 Comp.#: 3
3m Stop Prognosis Deco Time: 11.00 Comp.#: 6

TTS = 20.00

The little program is naggingbecaus e 0 i s shall ower than the all owed
just an information with no consequences!
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So, that 6s it

2 Motivation and Background-Infos

A DI V REiittleisaftware tool for simulating any multi-level dives with arbitrary depths & bottom-times and
surface intervals and with optional mixes: the goal is to show the intermediate/advanced (*) diving student
the internal procedures in a dive computer and why a dive table looks the way it looks. For this the output
are long columns of raw data for each of the considered compartments and a plot output with bar charts. It
does not control if an air dive to 200 m is too deep, or if an EAN with 98 % O2 is too dangerous beyond 6
m ... So it is up to you, to plan and simulate reasonable dives and compare the influence of changing a
mix, various deep stop strategies and diverse decompression methods.

The source code is FORTRAN 77, compiled via MS/FTN-DOS Compiler V 5.1; the internal calculations are
done with DOUBLE PRECISION (REAL * 8), so they are accurate up to the 14th or 15" bit. Due to the fact
that the most widespread diving tables stem from the 70s or 80s and are normally calculated with a 8 bit
technology there is already discrepancy for longer and shallower dives with newer desktop deco software
using 16 or 32 bit technologies.

By default DIVE is using a standard ZH-L 16 algorithm. ZH means Zuerich, the town in Switzerland where
Albert Alois Buehlmann worked, L is for linear due to the linear equations for the allowed supersaturations
and 16 means the number of considered compartments. In detail it is the ZH-L 16C set of coefficients from
1985 which you will find documented for e.g. in [65] on page 158. You could change this set easily to a

modern set from Dr. Max Hahn from 2000. This set is comparable to that one which was used to make the
European DECO2000 table. As well there is an expert modus: there you could change all the values of the
complete set, i.e. halftimes, A- or B-coefficients and as well per each compartment the gradient factors GF

HI and GF LO, resulting in the new VGM, theso-cal | ed fAVariable Gradient Me t
both N2 and HE, but in separate sets.
DIVE always shows the calculated values for all 16 compartments without truncation or rounding on/off:
this is in contrast to every decompression table and to every dive computer display and to give you a
feeling, whatoés going on there. Only in the dedicat
could compare these figures with the tables you dive or the outputs from your equipment.
As well there are some features unique to DIVE: we have implemented deco prognosis/simulations
according to:

i DAN/DSLt he Diver o6s Al ert Net wo ri.ik thé¢ PMRC mathodgtheSaf et y L

proportional M-value reduction concept

PDIS (pressure dependant intermediate stops) from UWATEC/SCUBAPRO

Security surcharges a la method COCHRAN, SUUNTO or MARES

oxygen correction factors according to NMRI (the Naval Medical Research Institute)
Asymmetric desaturation according to NEDU (the Naval Experimental Diving Unit)

Right-to-Left shunt simulation according to Buehlmann and co-workers

P(DCS): a tool for predictive calculation of the probability of decompression sickness via various
methods

=A =4 =4 -4 -4

As well you could put across the ideas of ICD (isobaric counter diffusion), of oxygen pre-breathing or the
adaption to a mountain lake with just a couple of simple inputs.

(*): a PADI/ SSI Advanced (or similar like a CMAS ***) and a NITROX / EAN course would be helpful.

The tool uses approx. 160 kB RAM and works in any DOS-Box. We tested it against the following OS
environments (06 / 2010):

* DOS 6.2
* Win 95
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Win 98 (Version 4.10)

Win 2000 (SP 4)

Win XP (SP 2 und SP 3), Version 5.1.2600

Parallels Desktop 5.0 under MAC OS X 10.6.3 (+)

Windows 7 32 Bit Version 6.1.7600 (+)

Virtual Box 4.0.2 v 69518 under UBUNTU 10.04 LTS

Windows 7 64 Bit, 6.1.7601, all Versions with: DOSB0x0.74 (++), (+++)

* % X X X X X

* ok

Untested OS Environments:

other Unix-Derivatives, x64 (++), (+++)

* for Win7 Professional and Win7 Ultimate there is as well an official tool from Microsoft, the
AWi ndows Vi rtual h®@iwwimicrosoft.core/\eindows/direial-pc/default.aspx

(+): with limitationsat"P"'r esp. wi t hout Afull screend mode
(++) for free at: www.dosbox.com, products from SourceForge.net; for Win7 x64: ca. 4,5 MB
(+++) as well for free at: www.virtualbox.org, from Oracle: 4.0.12. ca. 80 MB

The basic inner workings of DIVE you could see in the following chart: the standard input for any multi-level
dive (depths, times, mixes per each stage) gets the SERVICE ENGINE started and calculates the inertgas-
saturation of the 16 compartments. Output, graphical or numerical presentation is done in the I/O building
block. The TOOL BOX offers various simulation and prognosis tools, which do not change the data basis
achieved with the service engine:

DIVE:
a dive simulation and decompression learning tool

Parameters:
multi-level depth, time, gas mix, respiratory quotient,
ascend procedures: deep stops & ascend rates, last stop depth
surface intervall, initial gir pressure, SAC, table corrections,
gradient factors ...

Service Engine: 11O

Compartment " eyl Plot
Saturation, EAD, File Handling
%CNS; OTU, ...

show, save, protocol,
run-time, time-to-flight,

: desaturation time,
el NDL tables,
BOX: NDL repetitive dives,
prognosis / simulations: PMRC, Expert Mode:
R/L Shunt, oxygen correction, N2 & He-Coefficients,
asymmetric desaturation, security surcharges, VGM, ...

accelerated deco, P(DCS) ...

3 DISCLAIMER

Diese Software ist nur fir Teilnehmer am PADI / SSI Specialty "DIVE TABLES", dem Spezialkurs fur
Tauchcomputer & Tauchtabellen, von Dipl. Phys. Albrecht Salm, PADI Master Scuba Diver Trainer

Instructor # 33913, SSI Advanced Instructor & Technical Extended Range Instructor # 12653, oder fur
Kursteilnehmer an den SSITXRKursenoder Tei l nehmern d egedaohtd eco wor kst

Jegliche Gewahrleistung und/oder Haftung die aus dem Gebrauch dieser Software, der damit produzierten
Daten oder anderer Kursmaterialien resultiert, wird hiermit explizit ausgeschlossen. Mit dem Benutzen
und/oder Kopieren dieser Software erklarst du dich automatisch mit den o.g. Ausschlissen und
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Verfahrensweisen einverstanden; andernfalls hast du samtliches Material sofort zu [6schen. Desweiteren
hast du die Verantwortung fir einen eventuellen Virenbefall selbst zu tragen.

As a matter of fact we appreciate any e-mails with feedback, error/bug reports or suggestions for
enhancements (or even corrections for any translational/grammar or what-ever error ...)

4 |nstallation

After download and un-packing of the ZIP-archive you could start DIVE (the topical english release of

Version2 9is: i D201%. E X EHrfmediatelyandwi t hout further installatior
You will miss just the legends on the x- and y-axes (x: compartment #, y: pressure), the run-times via the
protocol-file and the access to the coefficient sets (called matrix).

If you want to have these features, just make a couple of new directories and move the appropriate files
accordingly:

C:\DIVE\ new main directory
C:\DIVE\PROG\ directory for all EXE.files of DIVE, valid for all programme versions
C:\DIVE\LIB\ directory for the Fortran Graphics Font Library, TMSRB.FON

C:\DIVE\PROT\ directory for the run-times, i.e. the file PROTOCOL.TXT, and as well for the matrices
N2COEFF.TXT for nitrogen and HECOEFF.TXT for helium. The protocol file will be
created automatically if this directory already exists prior to start of DIVE.

1 Hint: when you save the calculated compartmentvalues( vi a command AFO0) you
files here.

1 Next hint: makes copies of the matrices, best with descriptive names, like: COEFF_ORG.TXT or

COEFF_VGM.TXT or the like ...

Another hint: when you think, the program is throttled or a calculation takes too much time:

ACNTLAASH stops a calculation or an output

ACNTLAACH cancels DIVE

The MD5 check sum of the exefile is:

9defe0dc5b720d06944641704dd91740

=A =4 =8 -8 9

5 Conventions

Commands / Inputs into DIVE or in the DOS Box are decorated with inverted commas here in this
document for your convenience. 3 3 3
Xmp: we would like to make a deco stop at 4.5 m for 7 minutes: A e i Ad4. 5/ ATAQ

Air pressure is in mbar, depth in meters (fresh water) , time in minutes, fractions are naked numbers
(dimensionless), %CNS is the percentage of the central-nervous oxygen toxicity dose whereas OTU is the
absolute value.

With Deco we mean decompression as such, a deco stop, a deco pause or some other stage on the way
back to the surface, Sl is the surface interval, SAC is your Surface Air Consumption, with Mix we refer to
any breathable gas mix, may it be air, nitrox, trimix or heliox..

The basic idea is to control the dive in every phase mathematically, in arbitrary, unlimited, small steps via a
set of commands / inputs. This is more or less the same, how dive computers analyze a real dive. With
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DIVE we can / could calculate standard rectangular box profiles, like a regular dive table. But there is more
to it on the way down and up to get more information (pls. cf. the next chart):
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6 The Instructions of Version 2_9in Detalil

Af t er iDRpOOL e.erefiin theADOS-Box via (Start -> Execute -> "COMMAND") or (Start -> Execute -
> "CMD") resp. a double-click on the DIVE-Icon in your Windows-Explorer you get the prompt for a
comment. There you could enter any comment (or nothing) on the simulation / mission / plan your are
doing. These comments would appear in the protocol file, the PROTOCL.TXT:

Comment:

DIVE Version2_90 1 e 06/2010 FTN 77

copyrights: Dipl. Phys. "ALBI" A. Salm,

PADI Master Scuba Diver Trainer #33913

SSl Advanced &  Technical Extended Range Instructor #12653
& SubMarineConsulting: www.SMC - de.com

Liability of any kind, may it be
from the mere usage or the pure data
of this software is hereby excluded !

what now?

Wi t whatndw 2?20 the program asks for commands. The basi
CAPITAL letters, followed by a RETURN / ENTER key. If there is s.th. wrong, the program reacts just with
fBunko

The idea of the inputs is that the dive can be fragmented into small steps. The step-size related to the
diving depth or the dive time is arbitrarily small (or big) as well is the number of steps unlimited. This yields
especially for changes in the gas mix or your SAC. With the input of a questionmark: A 2?0 you wi |

DIVE Version 2_90 1_e: 06/2010

? =this Info File

HELP = this Info File

Q =Program End ( QIT)
EX =Program End ( EXIT)

D = D ive: Input of Depth and Time

A = A scend: Input of a staging depth

E =d E-saturation: calculation of deco time

O =c O mplete desaturation time & time - to - flight
Z =the actual Parameter Z- and Compartment - Value Z
F = Filename for the Compartment -F ile

N = N DL for a repetitive dive

T =NDL - T ABLE: complete N  oDecoLimits

P = P lot of the Compartmentvalues

M = MX: Change of Breathing Gases

V = Change of SAC, 25 L/min.

R = R espiratory Quotient, 0.5 <Rg < 1.5

L = Ambient Air Pressure, xmp.: mountain L ake
S = S imulation of ascend strate gies

PMRC = Deco according DSL/ PMRC

NC = N2 Coefficients

HC = HE Coefficients

ASY = ASY mmetrical desaturation

OC = O xygen C orrectionfactor

RL = Right -/L eft Shunt

B = B uehlmann Tablecorrection

LS = L ast S top:depthoflaststop1l.5<LS<=9.0m

GF = G radient F actorsGFHi/Lo0O<GF<=1.0

AR = A scent R ate:1.0<AR<100.0 m/min

AD = A ccelerated D eco: Decompression with EAN50, EAN75, EAN98
MX = runtime coefficient Matri X, only for m ix gas
PDCS = P(DCS), DCS Probability

CLR = CLeaR Initialization of all Variables!

! =Back to DOS!
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The somewhat cryptic mnemonics stem normally from german words resp. german abbreviations, thus
follows a short explanation of the commands:

? or HELP the above output

Qor EX Program End (like QUIT or EXIT)

D Start of the dive simulation (DIVE), input of diving depth in meter (Nota bene, in: m.cm) and
dive time (in minutes)

A Ascent: input of the next staging depth. Which should be deeper than the allowed ceiling.

E Desaturation: calculation of deco times, input of a desired deco stage depth

O Surface Intervall: output of complete desaturation time and time-to-flight
(all per compartment)

Z Shows the actual values for all the 16 compartments

F Filename for the file of the above cited compartment values, this is not the dive protocol file

N NDL for a single repetitive dive to a certain depth

T TABLE: complete table with No-Decompression-Limits for a certain mix in the depth range
from 6 - 63 m, with the usual 3m-spacing

P Plot of the inert gas profiles: a graphical presentation of the calculated compartment
saturations

M MIX: change of breathing gas mix, input of oxygen fraction and then the helium fraction

\% SAC default = 25 L / min. Change it here

R respiratory quotient Rg, 0.5 <Rgq< 1.5

L change of ambient air pressure (eg.: mountain lake diving)

S Simulation of various deco scenarios: conservativism factors and security surcharges in
percent

PMRC Deco-Prognosis according the PMRC idea

NC Expert-Mode: change of the N2-Coefficient-Matrix (TAU, A, B) and, as well per compartment
the gradient factors GF Hl and GF LO

HC dito, as above, but for helium

ASY asymmetrical desaturation according to U.S.Navy NEDU at depth and during Sl

oC Oxygen Correction: these factors are according to NMRI, at depth and during S

RL Right-/Left Shunt correction, only during Sl

B Buehlimann table correction procedure

LS Last Stop: 1.5<LS<9.0m

GF Gradient Factors: both the GF HI and GF LO with: 0 < GF <= 1.0, and GF HI > GF LO!

AR Ascent Rate: 1 < AR < 100 m/min (for apnea)

AD accelerated deco: an automated prognosis with EAN50, EAN75 and EAN98 according to
their respective MOD at ca. 1.6 Bar pO2

MX Matrix: for the mix gas calculations; the weighted values, valid for the topical run-time

PDCS Assessment of the P(DCS) = Probability of Decompressionsickness via various methods

CLR CLeaR: all variables and compartment values are put to their defaults

! back to DOS, a secondary Command-Processor is envoked. Wi tBXIT® you | eave

DOS and fall back to the DIVE program where you left it

You can not input all the commands at every stage of the dive. For eg.: "T", "N" or "RL" doesn 6 take amy
sense during diving, only during SI. And vice versa is "S" or "PMRC" during Sl pointless. DIVE does not
react at all in these cases.

At the end of DIVE there is the nice and friendly reminder of the inherent error in ALL calculations
stemming from measured values through the law of error-propagation:

what now ? Q
See you later alligator

Always keep in mind the "10 % Bug" of your divecomputer!
Stop - Program terminated.
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7 NDL Tables (Air and NITROX / EANX)

A simple exercise are NDL tables with various mixesviaA To: fir st we

ma k e

a

si mpl

the Buehlmann correction factor in order to compare with the printed tables and then we make an EAN36

table, aka NN36 or NOAAII:

whatnow ? T
6.0 m: ***** min, 9.0 m: 704.0 min. 12.0 m;: 174.5 min. 15.0 m: 87.0 min.
18.0 m: 57.7 min. 21.0 m: 39.6 min. 24.0 m: 28.0 min. 27.0 m: 21.0 min.
30.0 m: 16.1 min. 33.0 m: 13.2 min. 36.0 m: 11.3 min. 39.0 m: 9.5 min.
42.0m: 8.0min. 45.0m: 6.9 min. 48.0 m: 6.1 min. 51.0 m: 5.5 min.
54.0m: 5.0 min. 57.0 m: 4.6 min. 60.0 m: 4.3 min. 63.0m: 4.0 min.

whatnow ? B

Buehlmann Table Correction is set!

6.0 m: **** min. 9.0 m: 361.0 min. 12.0 m: 124.5 min. 15.0 m: 70.4 min.

18.0m: 47.7 min. 21.0 m: 32.8 min. 24.0 m: 23.9 min. 27.0 m: 17.7 min.

30.0 m: 14.1 min. 33.0 m: 11.9 min. 36.0 m: 10.2 min. 39.0 m: 8.4 min.

42.0m: 7.2min. 45.0m: 6.3 min. 48.0m: 5.6 min. 51.0 m: 5.1 min.

54.0m: 4.7 min. 57.0 m: 4.3 min. 60.0m: 4.0 min. 63.0m: 3.7 min.

what now? M

Input of Oxygen fraction, fO2:
as decimal number (Xmp.: 40 Vol.% O2 = 0.4) .36

Input of Helium Fraction, fHe:
as decimal number (Xmp.: 35 Vol.% HELIUM = 0.35) 0. 0

fO2: .360 fHe: .000 fN2: .640
what now? T

6.0 m: ***** min, 9.0 m:; ***** min. 12.0 m: **** min. 15.0 m: 336.1 min.
18.0 m: 140.3 min. 21.0 m: 83.7 min. 24.0 m: 60.5 min. 27.0 m: 44.2 min.
30.0 m: 33.3min. 33.0m: 25.6 min. 36.0 m: 20.2 min. 39.0 m: 16.3 min.
42.0m: 13.8 min. 45.0 m: 12.1 min. 48.0 m: 10.7 min. 51.0 m: 9.2 min.
54.0m: 8.0min. 57.0 m: 7.1 min. 60.0m: 6.4 min. 63.0m: 5.9 min.

from 617 63 m, without control for the MOD! A real dive table will round these numbers down, sometimes

even more to the next smaller integer. As well there is a substantial distinction between these plastic things

you could take along a dive and when you calculate it, may it be via a dive computer or a desktop deco

software: the rationale is that for the tables we have only finite, big steps timewise speaking. Whereas for
computers / deco software: not. This is why you will find 3 (three) sets of ZH-L coefficients in [65] on page

158, called A,Band C.He r e, in DI VE, we have i nigrtieecoenputess.d

8 Simulation of a NDL dive

t he s

Well, my late friend and former dive student, Dr. Bernd Aspacher, founder of a german TEC-organisation

once said during a TEC conference in germany:

And | said thirty years ago in Elat / Israel when the local diving instructors were gazing at my brand-new

DECO BRAIN:

But besides that we adhere here to the common usage of these words ... So let& simulate this NDL dive to
17 m for 55 minutes. The ceiling is 0, so after: "d", "17.0", "55" you could proceed directly to the surface via

iAO:
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what now? D
Input of DIVING DEPTH in meter & cm:(m.cm): 17.
Input of DIVE TIME in minutes (min): 55

P amb: 2.700 P insp N2: 2.083 P insp He: .000

max. Depth= 17.0 cplt. Dive Time= 55.00 cur. Depth: 17.0 m cur. Time: 55.00

Nr.: 12.08 P N2

.00 P HE Sum.= 2.08 Ceil. m= .00 Putol: .42

Nr.: 22.07 P N2 .00 P HE Sum.= 2.07 Ceil. m= .00 Putol: .70

Nr.: 32.02 P N2 .00 P HE Sum.= 2.02 Ceil. m= .00 Putol: .84

Nr.: 41.92P N2 .0 0 P HE Sum.= 1.92 Ceil. m= .00 Putol: .91

Nr.: 51.77 P N2 .00 P HE Sum.= 1.77 Ceil. m= .00 Putol: .93

Nr.: 6 1.61 P N2 .00 P HE Sum.= 1.61 Ceil. m= .00 Putol: .93

Nr.: 7 1.44 P N2 .00 P HE Sum.= 1.44 Ceil. m= .00 Putol: .87

Nr.: 8 1.29 P N2 .00 P HE Sum.= 1.29 Ceil. m= .00 Putol: .80

Nr.: 91.17 P N2 .00 P HE Sum.= 1.17 Ceil. m= .00 Putol: .72

Nr.: 10 1.09 P N2 .00 P HE Sum.= 1.09 Ceil. m= .00 Putol: .68

Nr.: 11 1.03 P N2 .00 P HE Sum.= 1.03 Ceil. m= .00 Putol: .65
Nr.:12 .98 P N2 .00 P HE Sum.= .98 Ceil. m= .00 Putol: .63

Nr.:13 .94 P N2 .00 P HE Sum.= .94 Ceil. m= .00 Putol: .62

Nr.:14 91 P N2 .00 P HE Sum.= .91 Ceil. m= .00 Putol: .62

Nr.: 15 .89 P N2 .00 P HE Sum.= .89 Ceil. m= .00 Putol: .61
Nr.: 16 .87 P N2 .00 P HE Sum.= .87 Ceil. m= .00 Putol: .61

what now? A

maximal Ceiling: .00

Proposal Haldane 2:1 [m]= 3

Proposal Hills, B. A.: DEEP STOP [m]= 8

PDIS for TAU = 10 min: 16 .63 [m]

PDIS for TAU = 20 min: 14.49 [m]

PDIS for TAU = 30 min: 12.27 [m]

Input of Ascent Stage Meter & cm (m.cm):

Ascent Stage: .00 Ascent Time: 1.700 P insp N2: .740 P insp He: .000
Nr.: 11.9202 P N2 .0000 P HE Sum.= 1.9202 Ceil. m= .00 Patol: .333
Nr.: 21.9840 P N2 .0000 P HE Sum.= 1.9840 Ceil. m= .00 Patol: .641
Nr.: 31.9680 P N2 .0000 P HE Sum.= 1.9680 Ceil. m= .00 Patol: .799
Nr.: 41.8877 P N2 .0000 P HE Sum.= 1.8877 Ceil. m= .00 Patol: .885
Nr.: 51.7531 P N2 .0000 P HE Sum.= 1.7531 Ceil. m= .00 Patol: .921
Nr.: 6 1.5995 P N2 .0000 P HE Sum.= 1.5995 Ceil. m= .00 Patol: .924
Nr.: 7 1.4418 P N2 .0000 P HE Sum.= 1.44 18 Ceil. m= .00 Patol:
Nr.: 8 1.2968 P N2 .0000 P HE Sum.= 1.2968 Ceil. m= .00 Patol: .799
Nr.: 91.1743 P N2 .0000 P HE Sum.= 1.1743 Ceil. m= .00 Patol: .727
Nr.: 10 1.0898 P N2 .0000 P HE Sum.= 1.0898 Ceil. m= .00 Pa

Nr.: 11 1.0309 P N2 .0000 P HE Sum.= 1.0309 Ceil. m= .00 Patol: .654
Nr.: 12 .9828 P N2 .0000 P HE Sum.= .9828 Ceil. m= .00 Patol: .636
Nr.: 13 .9438 P N2 .0000 P HE Sum.= .9438 Ceil. m= .00 Patol: .626
Nr.: 14 .9119 P N2 .0000 P HE Sum.= .9119 Ceil. m= .00 Patol: .621
Nr.: 15 .8866 P N2 .0000 P HE Sum.= .8866 Ceil. m= .00 Patol: .613
Nr.: 16 .8664 P N2 .0000 P HE Sum.= .8664 Ceil. m= .00 Patol: .612

This output is the calculated N2/He inertgas partial pressure per compartment, i.e. the saturation, and the
sum and the ceiling in m resp. the corresponding pressure in fresh water. There will be a different sum
value only for mix gas diving. These lot of numbers could be presented graphically via the plot command

fi P pls. cf. the title sheet. The yellow bars are proportional to the absolute values for N2, the blue ones for
He. You could check the absolute values in Bar on the left side, the Y-axis. The white bars are the sum per
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compartment. The inspiratory pressure is a thin line: green for N2, blue for He, the white line is the
pressure sum. The relative position of the compartment bars to the inspiratory value is an indicator, if the
compartment is supersaturated (above, already off-gassing) or is still going to get saturated (below: still on-
gassing). The ceiling is this little red line segment per compartment. When its value grows bigger than 1,
eg. 1.7, you have to make a deco stop at 7 m.

Next |l ittle exercise: we go directly back to tipghe
with Aeod, .es.ay ifropput8 4800 at depth A006. We check
astonishment, even for making this little NDL dive, there are still some compartments supersaturated, even
after 8 h SI:

. Nr.: 12 .8005 P N2 .0000 P HE Sum.= .8005 Ceil. m= .00 Putol: .422
Nr.: 13 .8086 P N2 .0000 P HE Sum.= .8086 Ceil. m= .00 Putol: .455
Nr.: 14 .8134 P N2 .0000 P HE Sum.= .8134 Ceil. m= .00 Putol: .487

Nr.: 15 .8152 P N2 .0000 P HE Sum.= .8152 Cei . m= .00 Putol: .510

Nr.: 16 .8149 P N2 .0000 P HE Sum.= .8149 Ceil. m= .00 Putol: .533
(Now you could do the same thing with a Sl of, say 12 h and check, for eg. after 3 consecutive
dives at your favourite maledivian house reef ...Then you check with your regular dive table
which thinks, after Sl of 6 or 12 or 15 h you are N2 - clean ..)

NOTA BENE! Remark concerning the bar charts:
by comparing these with deco desktop software which come with your dive computer (Xmp.: the SDM, the

t

S

L
h

Suunto Dive Manager or the SmartTRAK from UWATEC, t he ANALYST from COCHRAI

you see normally only relative values. Relative means here: relative to an allowed/tolerated
supersaturation, because there the Y-axis is in percent. This is not the case in DIVE. As well you do not
see the relation of the compartment saturation to the ambient pressure or to the total inspiratory pressure.
DIVE helps here as well.

9 Simulation of a de® dive

We are takingthepr of i | e data fr om t H2m,2lnanpAirghen we@re ascekding ar t 0 :

slowly to an intermediate deep stop, followed by an ascent and the stages at 9, 6 and 3 m. The
information, which compartment i s nied, asavéllifan lgod longnia o
the commands:

"a" -> desired depth, e.g. 6 m (always deeper than the topical ceiling)

"e" -> target depth of the next stop, e.g. 3 m:

Deko Prognose:

6m Stopp Prognose Dekozeit: 3.00 Komp.H#H: 4
3m Stopp Prognose Dekozeit: 12.00 Komp.H#: 6
TTS = 15.00

was jetzt?e

ingabe der Dekostufe in Metern & cm:(m.cm): 3.

: TAU N2: 4. TAU He: 2. TAU Summe: 4.00 Dekozeit:
TAU N2: 8. TAU He: 3. TAU Summe: 8.00 Dekozeit:
TAU N2: 13. TAU He: 5. TAU Summe: 12.50 Dekozeit:
TAU N2: 19. TAU He: 7. TAU Summe: 18.50 Dekozeit:
TAU N2: 27. TAU He: 10. TAU Summe: 27.00 Dekozeit:
TAU N2: 38. TAU He: 14. TAU Summe: 38.30 Dekozeit:
TAU N2: 54. TAU He: 21. TAU Summe: 54.30 Dekozeit:
TAU N2: 77. TAU He: 29. TAU Summe: 77.00 Dekozeit:
TAU N2: 109. TAU He: 41. TAU Summe: .00 Dekozeit:
TAU N2: 146. TAU He: 55. TAU Summe: .00 Dekozeit:
TAU N2: 187. TAU He: 71. TAU Summe: .00 Dekozeit:
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In this case it is the compartment #4, rounded up to 3 min. Are we on the 3 m stage and want to go to the
surface: "a" -> 3 m; "e" -> target depth of next stop is O (for the surface), then we will see which
compartment leads for this stop: it is #6, rounded up to 12 min:

was jetzt?e

ingabe der Dekostufe in Metern & cm:(m.cm):

: 1 TAU N2: 4. TAU He: 2. TAU Summe: 4. Dekozeit:
TAU N2: 8. TAU He: 3. TAU Summe: 8. Dekozeit:
TAU N2: 13. TAU He: 5. TAU Summe: 12. Dekozeit:
TAU N2: 19. TAU He: 7. TAU Summe: 18. Dekozeit:
TAU N2: 27. TAU He: 10. TAU Summe: 27. Dekozeit: 1
TAU N2: 38. TAU He: 14. TAU Summe: 38. Dekozeit: 11
TAU N2: 54. TAU He: 21. TAU Summe: 54%. Dekozeit:
TAU N2: 77. TAU He: 298. TAU Summe: 77. Dekozeit:
TAU N2: 109. TAU He: 41. TAU Summe: ; Dekozeit:

o S o e o . R R . O w

E
I
T+ 2
I: 3
I: 4
Iw 5
I: 6
Lo ¢
I: 8
I: 9

us}

Your dive computers display / dive table reading will be close to a rounded up, next-higher integer value of
the corresponding leading compartment. The protocol file will now look like that:

kkkkkkkkkkkkkkkkkkkhkhkhkkkkkkhkhkkkkkhkhkkkkkkhkkkkkkkkhkhkkkkkkhkkkkkkkx

Yr: 2010 Mon: 05 D: 19 Hr: 14 Min: 00 Version: 2_9x, 04/2010
Test TG zur JURA

TIEFE ZEIT GES. ZEIT N O HE CNS OTU GAS
.00 .00 .00 .79 .21 .00 0. 0. .00
42.00 21.00 21.00 .79 .21 .00 9. 24. 2730.00
24.00 1.80 22.80 .79 .21 .00 9. 25. 126.00
24.00 1.00 23.80 .79 .21 .00 9. 26. 85.00
12.00 1.20 25.00 .79 .21 .00 9. 26. 120.00
12.00 1.00 26 .00 .79 .21 .00 9. 26. 55.00
6.00 .60 26.60 .79 .21 .00 9. 26. 69.00
6.00 3.00 29.60 .79 .21 .00 9. 26. 120.00
3.00 .30 29.90 .79 .21 .00 9. 26. 36.75
3.00 12.00 41.90 .79 .21 .00 9. 26. 390.00
.00 .30 42.20 .79 .21 .00 9. 26. 39.00

.00 .00 .00 .79 .21 .00 9. 26. .00

X>mM>mM>MmMX>MmD>»>0 X

kkkkkkhkkkkkkkhkkhkkkkkkkhkhkkkkhkhkhkkkkkhkkkkkkkhkkkkkkkkkhkhkkkkkkhkkkkkx

Starting with the top line we see the actual system time and a stamp from the version in use, followed by
the comment (your input at start):

"X": start & end of dive

"D": bottom phase, dive stages

"A": ascent

i E desaturation

10 TEC Diving
Simulation of a deco dive with normoxic Trimix and accelerated deco: 50 m for 20 min with Tmx 20/30/50.
Commands / Input:

Anofi20i30MA/A0.A 20A afifesp. Adh
which yields an automated deco prognosis with EAN50, EAN75 & EAN100 (=EAN98):
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Deko Prognose:

i'12m Stopp Prognose Dekozeit:

l 9m Stopp Prognose Dekozeit:

il 6m Stopp Prognose Dekozeit:
3m Stopp Prognose Dekozeit:
TTS = 37.00

was jetzt?ad

Accelerated Deko Prognose:

12m Stopp Prognose Dekozeit (EAN 75): 1.00

9m Stopp Prognose Dekozeit (EAN 75): 3.00
Stopp Prognose Dekozeit (100 02): 3.00

Stopp Prognose Dekozeit (100 02): 6.00
= 18.00

Deko Prognose, mit Sauerstoff-Korrekturfaktoren:
Stopp Prognose Dekozeit ( OC ): 1.00

Stopp Prognose Dekozeit ( OC ): 4.00

Stopp Prognose Dekozeit ( OC ): 4.00

Stopp Prognose Dekozeit ( OC ): 8.00

= 22.00

You could checktheox ygen corrections via AOCO but dlayadedsive r t
roe;but you could enter AASYO and | ook what an asymm

Via AVA you ouoSAC dhich detaultgte 25y/min: but this is quite ok when diving with a
double 12 and two 10 L stage tanks ... During deco stage, 111 13 L/min is not bad.

With AMA ywaeamgeoaktdaomy time the gas mix, unl i mited
which means you stay as close as possible at pO2 of 1.6 Bar during all the deco-stages (implying a lot of

mix changes and a lot of tanks you would have to carry around ... :-(. When the pO2 goes above 1.6 Bar
the color in the plot ( i Rkapges from white to red.

11 Deep Stops / wayoints

The ascent-/desaturation ramp is calculated with 10 m/min (default) as is in the most dive computers/deco
softwares. But you could plan more conservatively by making deep / intermediate stops on the way up.

You ascend not directly to the ceilingbut i n t he vicinity of the depths o
(depth < deep stop) and A10 or A20 or even more mirt
various deep stop strategies:

1 Method Haldane is the usual pressure reduction 2:1

f  Method Hills, after Brian Andrew Hills, from hisbook ADecompr essi ¢162] Si cknes si
1 PDIS (Profile Dependant Intermediate Stop) is the UWATEC method, checking the compartment

with halftime of TAU = 20 min. This is for Airf/EAN: thus we have additive a somewhat slower and a

faster compartment on the deco-radar for comparison.

Is fHe > 0, there will be a ballpark figure as well for the He-Compartments ...

If there was a change of the matrices viae AN C @i o reach witiE Option 3 and with GF HI / LO

uneven 1.0 there will be an output according to the A V G Mifiethod.

=a =

Two specials:

1) a deco time of 0.0 means here that this specific compartment is desaturated or already off-gassed and
does not contribute to the deco time.

2) deco times of 99.99 imply that these compartments are under-saturated and can not contribute to deco
times: they still are in the process of on-gassing, i.e. they also do actually not contribute to the deco-times.
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3) ***** means, this number is just too big for display

Manually inserted deepstopon t he way up are of Adivetobhm& IS dinWwouldy p o
look like that with 2 deep stops:

Yr: 2010 Mon: 05 D: 27 Hr: 19 Min: 43 Version: 2_9 00, 0 6/2010
Test TG 51 m/ 18 min deep stops / Way Points
TIEFE ZEIT GES.ZEIT N O HE CNS OTU GAS

X .00 .00 .00 .79 .21 .00 0. 0. .00

D 51.00 18.00 18.00 . 79 .21 .00 10. 26. 2745.00

A 30.00 2.10 20.10 .79 .21 .00 11. 28. 162.75

D 30.00 2.00 22.10 .79 .21 .00 11. 29. 200.00 a deep stop
A 20.00 1.00 23.10 .79 .21 .00 11. 29. 102.50

D 20.00 2.00 25.10 .79 .21 .00 12. 30. 150.00 a deep stop
A 15.00 .50 25.60 .79 .21 .00 12. 30. 57.50

D 15.00 2.00 27.60 .79 .21 .00 12. 30. 125.00

A 9.00 .60 28.20 .79 .21 .00 12. 30. 78.00

E 9.00 2.00 30.20 .79 .21 .00 12. 30. 95.00

A 6.00 .30 30.50 .79 .21 .00 12. 30. 41.25

E 6.00 6.00 36.50 .79 .21 .00 12. 30. 240.00

A 3.00 .30 36.80 .79 .21 .00 12. 30. 43.50

E 3.00 17.00 53 .80 .79 .21 .00 12. 30. 552.50

A .00 .30 54.10 .79 .21 .00 12. 30. 45.75

X .00 .00 .00 .79 .21 .00 12. 30. .00

In comparison of DIVE with the Bihimann ZH-86 table and the DEC0O2000 table we have:

Stops: 30m 20m 15m 12m 9m 6m 3m TTS
ZH-86 46 56 136 270
Deco 2000 20 406 70 146 326
DIVE / way points 26 26 20 -- 20 60 176 360
DI VE / ABTJ 20 30 70 |1M6 | 340
DIVE / Deco 2000 16 26 30 96 156 |356

TTS is the time-to-surface in minutes: the sum of all deco stops plus the coming-home-ramp with 10 m /
min. The standard deco prognosis in relation to the actual valid set of coefficients will be displayed with
everyascent( i Ad) . Ot her sdcanaribsate going with: f'S", P&R@', "ASY", "OC" or "AD".

Foradecowithpure oxygen we p 198 fromn & m énhAADcdrdifg tothe ©.S. Navy correction

factors these deco times have to be increased a little bit. By increasing them even more, DIVE

automatically addstheso-cal | ed A Al R BREAKSO (prolongation of th
Let 6s havlancaatthewso-c&l Ilged fArun ti meso, that is our PRC
generated by DIVE, if it finds at start-up the directory C:\DIVE\PROT. The protocols of all subsequent dives

are just concatenated, each single dive being marked with:

TIEFE ZEIT GES.ZEIT N O HE CNS OTU GAS
X .00 .00 .00 .79 .21 .00 0. 0. .00

You could delete or copy PROTOCOL.TXT at any time or you could edit it and put your own statements in:
Start -> Execute -> NOTEPAD

12 Deco Prognoss

If your diving depthis > 2 m and you ascend wit htdémhojouwillggeh out s
automatically a deco prognosis from scratch if your NDL is expired. The basis for this calculation is the

topical matrix you have loaded (default = ZH-L 16C). Now you could work on your own ascent strategy by

ASfA or AP MR asiwell AAQ/CHI Chieck the qualitative or only quantitative changes in the TTS.
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NOTA BENE: none of the tools from the tool box will change the calculated compartment values. But all
fAO MEORADO iapdtadowsl | the Buehl mann alatiomaldepthEon (A
inputdepth*1.03+1), wunl ess you c¢l ear eudowryandré-stag DIVE againn CL R0 o

13 Simulation of a Rebreather (SCR)dive

You could as well simulate dives with a semi-closed rebreather (SCR) like the DRAEGER DOLPHIN or the

like. You just have to factor in the reduced oxygencont ent s i n t he b rAsaballparkiygu b a ¢
could use fore.g.th e 7 8 0 %.@.: youn preanix maybe an EAN40; 40 * 0,8 = 32: so inside your

breathing bag is approx. an EAN32, valid for moderate strenous dives. If you have a CCR, you could use

DI'VE as well: just change AMO at every stage so0 t he
lower or higher set-point of your CCR-equipment.

14 A O 0 Time-to-Flight and Desaturation

TTF = At i-torflightfiis the time until you are allowed to enter a standard civilian airplane with a
pressurized cabin; the de-saturation time is the time to more or less a complete desaturation with inertgas
against the prevailing ambient air pressure. You know that here we are dealing with exponentials: so a
complete desaturation will take place at infinity, which btw is a little bit too long for a dive vacation. Thus we
take an arbitrary, but nonetheless very, very small limit: this limit is approx. half of the average daily
variation in ambient air pressure, i.e. 20 mbar. To calculate the TTF we use the accepted value of ca. 0.58
bar for the air pressure inside civilian air planes at intercontinental flights:

Now the desaturation time at the display on your dive computer would be just 19 h or even more, which is
the rounded maximum of compartment # 16; the TTF would be announced as 8 to 12 h .... both depending
on which limits your equipment uses. But apart from this, the recommendations from UHMS will remain
totally unaffected, i.e.: to wait 24 h!

15 SurfaceMode/ Dive Planer / rolling NDL Table

Normally all dive computers will feature a planning modus and / or a rolling NDL-table during SI. You

simul ate the SilO0.evettimé=rSlinmitnhd fioddd ,fed NO0. 00 Andeco sto
a dive or a deco stop a dept h dard NDL tahle inTthHe esnal 3mispabingfi T 0
Now could change as well the mix (AMO i f your repet
... During Sl the %CNS dose is reduced via the accepted 90 min halftime. Anyway you could get more than

100 during aggressive O2-diving: DIVE switches then internally from NOAA to the USN %CNS doses!
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