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Introduction 

This paper discusses the problems of marine computing and why the marine industry cannot rely on the 

market to provide solutions. It will explain how SNAME can play a critical role in improving this situation. 

The needs are both technical and organizational. Finally, this paper will recommend specific steps that 

can be taken to get this initiative off the ground and will recommend a vision and path for the future. 

 

What is the Problem? 

Why, after 45+ years of computer software development in the marine industry, aren’t there more 

programs for boat and ship design?  Software developers have code sitting on their computers not being 

used because there is little market demand. Universities develop programs for projects and research 

that are not easily available and have poor user interfaces and support. Individuals write programs or 

spreadsheets they want to share, but see no way to do so. Naval architects still struggle to transfer 

geometry and analysis data. They spend too much time editing data and doing custom calculations by 

calculator or spreadsheet. 

The simple answer is that the marine market is too small and diverse. Even though large shipbuilders 

and backyard boatbuilders have to calculate hydrostatics and cut material, their needs are quite 

different. One cannot have a single graphical user interface (GUI) for all, and the cost of programming 

different GUIs for different parts of the market is prohibitive. It’s also impossible to justify the cost of 

writing a program to calculate every last USCG, ABS, Lloyds, ISO, etal, rule requirement. This leaves the 

industry with just a few expensive solutions (which even some practicing NAs can’t afford), or CAD-

centric solutions that focus only on those areas of greatest market demand. If designers want to define 

their own calculations, their only real tool is a spreadsheet, but this leaves a huge gap between what 

spreadsheets can easily handle and complex calculations with a large enough market to support 

software development. 

Commercial marine software development is also being driven towards CAD-centric solutions where 

analysis software is tied directly to one particular general-purpose CAD program. This further divides the 

marine market, increasing both costs and the learning curve. 

 

What is the solution? 

The solution to these problems can be broken into two parts, technical and organizational, and SNAME 

can play a critical role in each area.  

 

 



Technical Solution 

The technical solution involves promoting a new model for creating marine programs that separates the 

calculations from the GUI. Since the introduction of the personal computer, the model for most 

programs has been to combine an interactive GUI with calculations into one program. If different 

versions are needed for different users or markets, the development costs and complexity increase. Any 

change to either the calculations or the GUI requires more effort for update and validation. Users 

typically have little customization control and have to wait a long time for commercial software updates, 

and those updates may not justify the cost of the upgrade. 

This new programming model solves the cost, complexity, and customization problems by splitting off 

the calculations into their own executable batch or console application. The calculation program simply 

reads a text file of input and writes a text file for the output. It can be more easily created and validated 

by naval architecture experts who typically do not have the skills required to build a modern graphical 

front end. The calculations can be done in any language (legacy code in FORTRAN could be more easily 

updated), and changes and revalidation become simpler without an attached GUI front end. The added 

benefit is that these calculations will have a longer “shelf-life.” Perfectly fine calculations were “lost” 

when the personal computer world took over the time-sharing and batch world, and they were lost 

when everyone transitioned from DOS to Windows. Many keep an old “XT” computer around to run 

these lost applications. Stand-alone calculations can also be implemented in a dynamic link library (DLL) 

form for use with other programs and can easily adapt to a client-server model where the GUI is on the 

phone or tablet and the calculations are done in the “cloud.” A naval architect could have a phone app 

that collects data from an inclining test, launches a calc engine at another web site, and receives the 

results back on the phone. 

The GUI front end for running the calculations can be provided in many ways, but the best solution for 

typical engineering calculations is to use a standard spreadsheet program. It may seem odd to use a 

spreadsheet only for input and data analysis, but there are many advantages. A big one is that it is a 

powerful and well-developed tool with lots of analysis, customization, reporting, and graphing 

capabilities; one that students start to learn in middle school. Most computers come with a spreadsheet, 

there is a low learning curve, and users will have a consistent interface across all of their calculation 

tools. Another advantage for external calculations is that the code can be compiled to run much faster 

than the interpolated p-code of Visual Basic. Many quickly run into speed and complexity issues when 

they try to cram large calculations inside of a spreadsheet. 

Another benefit is that launching external calculation engines (“exe” or calc engines) is very easy and 

quick. The Visual Basic macro code to create the input text file for the external calc engine is simple, it 

takes one instruction to launch the calc engine, and one more instruction to read a standard Comma-

Separated Value (CSV) file of results back into a separate worksheet of the spreadsheet. Rather than 

mixing up and tying formulas to cells inside of the spreadsheet, the calculations are kept separate from 

the GUI and the spreadsheet cells are given the name of the variables. This might seem like overkill for 

simple calculations, but there are many calculations that are too large for spreadsheets and too costly 



for stand-alone GUI/calc programs. One can even justify this program organization for calculations that 

might qualify for custom GUI development.  

To prove this point, a test calc engine has been created for calculating the damaged stability results for a 

vessel at any input draft, trim, and heel – clearly a calculation that could not be done inside of a 

spreadsheet. The calculations are done in a simple batch console calc engine app that has no GUI code. 

It reads a text file for input (see Fig. 1) and outputs the results to a spreadsheet-compatible CSV format 

file (see Fig. 2). A spreadsheet GUI front end for this calc engine was set up in a very short amount of 

time – one cell for each of the input variables, an input browsing macro button to find and select the 

desired offsets file, and a calculate macro button to launch the external calculations. (see Fig. 3) This test 

calc engine currently reads a standard GHS (GF) hull and compartment offsets file, but this spreadsheet 

input only deals with the intact condition. The calculate button macro code creates the input text data 

file for the calc engine (see Fig. 4), launches the calc engine, and then reads its CSV results file back into 

the following worksheet (which will look like Fig. 2). The user enters the input data, picks the calculate 

button, and the results immediately appear on the following worksheet. The user does not know that 

the calculations were done in another program. Also, if the user changes one of the input variable values 

and picks the calculate button again, the calc engine is launched again and the results are placed in the 

next column of the same results worksheet. This is done automatically by the spreadsheet when it reads 

CSV file. An added benefit of a CSV file is that it’s a text file that can be read by Notepad, and if you 

double click on a CSV file, it automatically gets loaded, formatted, and displayed in a spreadsheet, as in 

Fig. 2. 

 

Fig. 1 Example text file input for hydrostatics calc engine 

 



 

Fig. 2 Output calc engine CSV file shown in Excel by double-clicking on the file in Windows 

 

 

 

Fig. 3 Simple spreadsheet showing input fields and calculate button 



 

 

Fig. 4 Macro code to create calc engine input text file 

 

Users can create custom spreadsheet grids that show the results for the variation of any input variable. 

(See Fig. 5) They can then use the spreadsheet graphing tools to plot anything versus anything else. All 

of this is done without writing a line of GUI code. More importantly, users can customize the 

spreadsheet by adding in their own calculations that are based on the results. Any stability code 

requirement (CFR, ABS, ISO, etc.) could be automatically calculated and added to each column of 

external calc engine results. The user could then vary VCG to create a grid to plot and find the max VCG 

that causes that particular rule to fail. Again, all of this is done without writing a line of GUI code. 

 

 

Fig. 5 Spreadsheet grid showing multiple calculations – each column is a different draft input 

This capability only requires a little help from the calc engine. If the calculation index (Citer) is set to one, 

then the calc engine will output the label column, the units column, and a column of the calculated data 

to the CSV file. If Citer is two or higher, the calc engine will output only the data column. The 



spreadsheet will place it in the next column over. If the user resets the calculation index back to 1, the 

grid will be erased and new data will appear. 

This calc engine also creates a separate CSV file that contains all of the station calculation results for one 

condition. (See Fig. 6) It takes only seconds to plot any of the data. (See Fig. 7) The section data can be 

placed into additional worksheets, or a spreadsheet macro might not load that information if it is not 

needed.  So calc engines can output all of the data they want and the spreadsheet can pick and choose 

what data to bring back in. The spreadsheet macros will also include routines that return only specific 

values. If users want to sequence several calculations together in a row, they can decide to return only 

the data that needs to be passed into the next calculation. 

 

Fig. 6 Station properties for one calculation condition 

 

 

Fig. 7 Sectional Area Curve plotted from the data in the previous figure 



 

Fundamental Change in the Programming Model 

Separating the calculations from the GUI and using a standard spreadsheet for input and analysis solves 

many technical, cost, and marketing issues, but it goes much deeper than that. This programming model 

breaks the fundamental one-to-one connection between a GUI and calculations. One can now have 

multiple spreadsheets that launch the same calc engine. This can be done for custom calculations or to 

provide simple front ends not complicated by all of the options. However, spreadsheets can also be 

tailored to the needs of a power user. The user can create these custom spreadsheet front ends. The 

spreadsheet skills are minimal and all of the spreadsheet macros are open and free for anyone to see 

and modify.  

More importantly, however, this programming model allows users to create one spreadsheet that 

launches more than one calc engine in a row, where the results from one calculation get fed in as input 

to the next calculation. Users could create one spreadsheet that first launches a hydrostatics calc 

engine, then a resistance calc engine, then a powering calc engine, and then add in their own custom 

cost function using results from all of the calculations. Again, this can all be done by a user in one 

spreadsheet using calc engines that come from anyone. This opens up the possibility for an unlimited 

number of looping, searching, and optimization solutions. One could apply a Lackenby hull variation calc 

engine to the loop and do a search for an optimum hull shape in the conceptual design stage. 

All of this code exists right now, but not yet in this format.  

What the marine industry needs is organization and direction, and SNAME can take a lead role here. 

 

 

Organizational Solution 

The goal of reusable and integrated calc engines can only work if everyone agrees on marine data 

definitions and file formats. Software developers can’t force this on the marine industry, but SNAME can 

take the lead. This can be as simple as deciding to use VCG rather than KG. But what does one call the 

distance from the baseline to the waterplane at amidships? It’s not “draft” necessarily. When a vessel is 

in a final draft, trim, and heeled condition, what is the distance to the deepest part of the hull? That’s a 

different “draft”, but users need a common name if they want to apply that variable to another 

calculation. 

Definitions get more complicated when it comes to finding a consensus on things like hull-coordinate 

orientation, hull and compartment definitions, and operating conditions. An operating condition could 

be built up from a light ship condition with added cargo loadings, individual weights, and extras like icing 

loads, or it could be selected from a list of estimated weight curves in the conceptual design phase. It 

would be good to have a format standard for a weight curve shape (SHCP has one), and it should match 



a definition for the buoyancy curve, the load curve, the shear curve, and the bending moment curve. 

With proper definitions like this, someone might offer a calc engine that provides a selection of 

estimated weight curves for different types of vessels, or a way to design a new weight curve shape. If 

definitions are agreed upon, users in the future could launch a Series 60 hull generator calc engine to 

create hull offsets, apply a weight curve estimate, launch a hydrostatics calculation, then a resistance 

calculation, and so forth. Code already exists that takes any collection of small weight distribution 

shapes and adds them together into one complete curve. (See Fig. 8) However, it’s not in a form that 

could be used by others. There is no common data definition for ship weight curves. There are no 

common rules for defining detailed weight data and weight distribution shapes in a file format or a 

spreadsheet format. (See Fig. 9) 

 

 

Fig. 8 Weight, buoyancy, shear, and BM curves in a custom application 

 

Fig. 8 is taken from another, special purpose custom app, but it could be made more general. However, 

there are no agreed-upon data standards. Note that in this case X=0 starts at the AP. 



 

Fig. 9 Sample weight output (via a CSV file) from ProSurf 

This is part weight output from ProSurf transferred to a spreadsheet via a CSV format. Each surface can 

be assigned a weight per square foot, each curve can be assigned a weight per unit length, and each 

point entity can be assigned a weight. However, without a common definition, all other programs that 

need this data have to be customized to this format. Integration of applications is hindered. 

There is only one de facto data standard in the marine industry. It is the definition of a hull using stations 

and offsets. Unfortunately, there is no one actual agreed-upon file format. There are the SHCP, GHS, 

OFF, LFE hull offsets formats and others. Hulls can also be defined with NURB surfaces, control curves, 

polyhedra, and other formats required by FEM and CFD programs. The integration and coordination of 

programs in the marine field will never get very far unless some industry group takes the lead. If 

common standards can be agreed upon for hull definition (offsets, NURB surfaces, polyhedrons, etc.) 

then SNAME could provide a library and clearinghouse for public domain hull definitions. Here are a few 

hulls that the author has digitized or recreated. 

 

Fig. 10 S.S. United States 



 

Fig. 11 Wigley Test Hull 

 

 

Fig. 12 J Boat Endeavor 

 



Organization can also take the form of building a web site for information, advocacy, and education. The 

proposed technical solution is based on an open software approach to GUI and spreadsheet tools, but it 

is also based on the need for agreement and coordination. It encourages all designers and builders, from 

backyard DIY boatbuilders to students, to shipbuilders, and to researchers to get directly involved and 

provide their own pieces to the puzzle. The industry benefits by having a common focus for everyone’s 

efforts, not a division of tools into separate and vying CAD-centric camps. Costs are lowered for software 

developers and the market is focused and larger, thereby justifying more software development. 

Everyone benefits. 

 

 

 

Proposal 

For a small investment, SNAME can set up a web site for advocacy and organization. The recommended 

initial phase steps are as follows: 

1. Set up a new web site (such as marinecomputing.org) for education, coordination, and 

leadership 

2. Provide explanations and white papers about the organization and benefits of this approach 

3. Offer specific download examples for calc engines and spreadsheet GUI front ends 

4. Provide examples for how calc engines can be mixed and sequenced from one spreadsheet 

5. Define a process for industry agreement on variable naming and file formats 

6. Define those variable names and file formats in a data definition document. 

7. Set up a clearinghouse of user contributed applications (calc engines and/or spreadsheets) 

8. Set up a library of hull forms that can be downloaded 

9. Provide an introduction to marine computing and links to related web sites 

10. Set up an advocacy for high school and college marine education and free tools 

11. Set up a forum or blog for user input and interaction. 

There appears to be a very great interest in solving the problems of computing in the marine market at 

all levels, and users want to be a part of an open solution. This proposal defines a computing model that 

is simple to understand and separates the subject matter expertise skills needed for developing 

calculations from the programming skills needed for creating complex GUI front ends. The learning 

curve is low and parts of the overall system can be used without fully understanding the whole. All one 

needs to know are the inputs required for a calc engine and what results a calc engine produces. For 

those writing custom spreadsheet front ends, the spreadsheet and macro programming skills are 

minimal. It also put enormous customization and control back into the hands of naval architects who no 

longer have to depend on the limitations and time delays of commercial software development. 

 



Vision and Direction 

The role of SNAME is not so much about control as it is organization and focus. While companies might 

impose certain standards or requirements on their design processes, that really can’t be done with a 

general toolbox of calculations, GUIs, and data. The goal should be low learning curves for the pieces of 

the puzzle, but flexibility to build those pieces into any number of complex solutions depending on the 

needs of the user. Simple things should be simple and complex things should be possible. Low learning 

curves and flexibility need to take precedence over optimum organizations because optimums are 

moving targets. These goals are directly supported by the ease one has with building different level 

spreadsheet front ends for the same calc engine. They are also supported by the spreadsheet’s ability 

for customization and analysis.  

Data definition will always be a problem. While it might be nice to dictate everything, that can add to 

complexity and higher learning curves. There will also be a difference between legacy code and new 

ideas, such as doing hydrostatics using stations or polyhedra. Ideas and data definitions will always 

change, so the data definition process has to be flexible. That might require translators for file formats 

and aliases for variable names. However, SNAME can help that process along and try to minimize the 

incompatibilities. 

In systems analysis, the classic or traditional approach to creating solutions is a top-down one: Problem 

Statement, Analysis, Design, Code, and Test. That’s not what this project is all about. All “use cases” 

cannot be pre-defined.  This project follows a more bottom-up prototype approach, where there is no 

fixed solution and one doesn’t always know what will happen along the way. All one can do is to be 

guided by some simple, but powerful ideas; encapsulation of processes and skills, common formats, and 

flexible building blocks. The goal is low learning curves, flexibility, separation of skills, and user (naval 

architect) customization. Naval architects need to have more control over their tools. 

 

The Future 

This proposal is a start, but ongoing costs should be minimal. There will be a web site to maintain, but 

the hope is that the open nature of the initiative will encourage others to start donating solutions and 

time. There might be a desire to pay for updating complex legacy code available in the public domain 

(Such as ShipMo), but the cost will be mitigated by not having to write a GUI front end, and old 

FORTRAN code does not have to be updated to a language like C++.  

SNAME should also use the site to promote marine education and getting younger students interested 

in engineering (STEM) careers. Software developers might be willing to offer basic (free or low cost) 

versions of their hull design and fairing CAD programs to form the basis of a hull design and calculation 

learning system that can scale up to professional level tools. Lego Mindstorms is a perfect example of 

how this works. Students start programming in middle school for hands-on competitions and those skills 

advance and follow them all the way to engineering careers. The marine field does not have a dominant 

corporate force like The Lego Group to do the job, so these goals need to be supported by marine 



societies. Many practicing naval architects were initially driven by a love of small boats and yacht design, 

and this hook still exists today. It should be pursued and maximized. 
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