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Tim Power reports on how maritime software, on ship and shore, can be more user friendly
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There is no shortage of research into how to make software usable. 

One of its chief exponents, known in the US as the 'king of usability', is Jakob Nielsen. 

He has produced a list of ten principles (see insert – Ten Usability Heuristics) that software designers should observe. 

For those involved in the development of shipmanagement software, particularly in the onboard environment, these are of vital importance. 

The progressive integration of ships into the systems network of the owner or manager provides the opportunity for highly efficient flows of data, but only if the quality of data capture onboard is high.

This requirement for high data quality comes at a time when greater regulation is adding to the seafarer’s workload and while owners and managers are trying to keep manning levels tight. 

This means that onboard software has got to be easy to use and to provide effective support to sea staff in their onboard roles. If it fails in either respect, a key link in the data chain is significantly weakened.
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Challenges

Mark Story of ShipNet has been developing onboard software for 20 years and sees three main challenges. 

“Firstly, software onboard has to be more reliable than its shore-based equivalent”, he says. 

“The pressure of life onboard and the lack on expert support mean that tolerance of unreliability is very low.” 

“Second, onboard applications have to be simple to use – without complex toolbars and pull down menus – while coping with the complexity of the tasks they are required to support. 

“Third, there is the challenge of installing the software at a sensible cost.”

Mr Story’s views on the challenge of developing applications that are simple to use while coping with complexity are echoed by Evan Michalides of ABS Nautical Systems. 

“One classic user complaint is that there are too many options,” he says. “If you have too many fields or menu choices available, people sometimes get confused or overwhelmed.  

“However, if you try to address this by going for simplicity in your data and/or process models, you run the risk of not being able to adequately address the tricky and/or exceptional cases that can and do arise in real life.”

It is also important for software developers to recognise that working life aboard and ashore are not the same. Tim Ward of Ulysses Systems points out that sea and shore staff work differently. 

“Shore staff tend to be organised into departments that concentrate on specific functions and often use single applications,” he says.

“Sea staff are multi-tasking all the time and moving between functional areas. This reality needs to be reflected in the software they use”. 
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Roles and tasks

Ulysses Systems aims to deal with complexity in its Task Assistant by focusing on roles and tasks rather than on functions, reflecting the multi-functional nature of working life at sea. 

Each user has a role in Task Assistant, defined by his or her rank on the ship, a series of tasks appropriate to the role, and contexts in which the tasks take place. 

This combination allows the system to give the user all the information and all the forms to carry out the required task. 

For example, the First Officer when preparing for a port call logs on, selects the task “Prepare for Arrival” ( or something similar - each task is configured to suit the terminology of the customer) from his task list, and clicks through to the relevant port in the Context area. 

The system then presents him with not only all the required procedural information and forms but also all the previous history of vessels in the fleet calling at the relevant port. 

“By providing the user with dynamic data (reports, informal correspondence) as well as static data (manuals) Ulysses promotes real sharing of knowledge throughput a fleet”, says Mr Ward. 

Ulysses extends its task-based approach into all aspects of shipboard activity. 

For example, Task Assistant has a comprehensive planned maintenance system, that allows the chief engineer to plan and assign work in his department and keep an accurate record of work done and spares inventory. 

Ulysses’ application covers over 200 functions spanning ship and shore including purchasing, planned maintenance, quality and safety and crewing.
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ABS-NS

ABS Nautical Systems has also thought hard about how to square the circle of developing applications that are simple to use but cope with complexity. 

“Our approach has been to provide intelligent defaults that allow the user to bypass unnecessary complexity when addressing the most commonly encountered situations”, says Mr Michalides. 

“At the same time we provide the user the option of invoking a more detailed procedure if circumstances so dictate”.   

This approach is reflected in the operation of the Purchase Order (PO) Delivery function, through which the crew accepts delivery of purchased spares and adds them to inventory.  

As each item is accepted into inventory, the system records its storage location.  

However, rather than always prompting the user to enter the location where each item will be stored, the system makes intelligent assumptions based on the location in which this type of spare, or other spares from the same piece of equipment, have been stored in the past.  

If the user wants to store the spare in a different location this time, he can take an extra step in order to specify this, but, since in practice this is almost always not the case, the system takes care of assigning the location. 

Mr Michalides sees the automation of routine processes as another important usability tactic, both to promote efficiency and to ensure reliability. 

One example of this is in the replication of data between ship and shore. 

“Many companies have found that leaving the ship's crew responsible for running the replication processes resulted in their not taking place on a timely basis”, he says. 

“Our response has been to automate the process. The ABS Nautical System Replication Manager ´wakes up´ and runs at predetermined times on a regular schedule, eliminating the need for the crew to initiate the process at all”.   
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Development

New development methodologies, including progressive user input, are now being used to get this software right. 

Mr Story says that close contact with users throughout development is essential. 

“The old ‘waterfall’ approach, whereby a detailed specification was written, signed off and handed on the developers, isn’t appropriate anymore” he says. 

“Users won’t read a 25 page specification – they need to see something concrete”. 

Mr Story’s approach is to get an outline requirement and, through a series of iterations with lots of user feedback, to refine it into the final application. 

“I want to see the face of the user when they open the screen for the first time,” he says. “If they don’t get it and get confused I know I have more work to do”. 
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ShipNet

Mr Story’s work is focused on ShipNet’s Marine Workstation. 

This started as a workflow management application controlling forms and electronic manuals and has now developed to cover all onboard activity, included planned maintenance, incident reporting, vessel operations and crew payroll.  

Owners and managers have a role to play too. However intuitive applications are, getting the most out of them requires training. 

“Staff have to receive training to be proficient and to gain the real value that system is designed to provide”, says Jack Kitchura, president of ABS Nautical Systems. 

“This is something that is often and unfortunately overlooked. Good systems cost millions of dollars and years to develop and good training is what allows employees to derive the benefits these systems can offer”. 
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Ten Usability Heuristics

Visibility of system status:  The system should always keep users informed about what is going on, through appropriate feedback within reasonable time. 

Match between system and the real world: the system should speak the users' language, with words, phrases and concepts familiar to the user, rather than system-oriented terms. Follow real-world conventions, making information appear in a natural and logical order. 

User control and freedom: users often choose system functions by mistake and will need a clearly marked "emergency exit" to leave the unwanted state without having to go through an extended dialogue. Support undo and redo. 

Consistency and standards: users should not have to wonder whether different words, situations, or actions mean the same thing. Follow platform conventions. 

Error prevention: even better than good error messages is a careful design which prevents a problem from occurring in the first place. 

Recognition rather than recall: make objects, actions, and options visible. The user should not have to remember information from one part of the dialogue to another. Instructions for use of the system should be visible or easily retrievable whenever appropriate. 

Flexibility and efficiency of use: accelerators -- unseen by the novice user -- may often speed up the interaction for the expert user such that the system can cater to both inexperienced and experienced users. Allow users to tailor frequent actions. 

Aesthetic and minimalist design: dialogues should not contain information which is irrelevant or rarely needed. Every extra unit of information in a dialogue competes with the relevant units of information and diminishes their relative visibility. 

Help users recognize, diagnose, and recover from errors: error messages should be expressed in plain language (no codes), precisely indicate the problem, and constructively suggest a solution. 

Help and documentation: even though it is better if the system can be used without documentation, it may be necessary to provide help and documentation. Any such information should be easy to search, focused on the user's task, list concrete steps to be carried out, and not be too large. 

Source: Jakob Nielsen, 1994
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