
  



Why Icepack 
 

Icepack, started in May of 2018, seeks to address a lack of access to 

high-quality, affordable optimization tools for industries and service 

providers who face discrete combinatorial decision-making 

problems. The company currently provides a set of services for 

solving vehicle routing and scheduling problems and is building on 

this foundation to not only extend the range of problems that can be 

successfully solved within the logistics environment, but also to 

apply these skills to other similar problems in other domains. 

The team draws on both strong academic experience in a range of 

mathematical disciplines and real-world experience in delivering 

scheduling and network optimization solutions, and studies, to a 

wide range of companies in South Africa, Australia and Europe.   

New options to deliver solutions to clients and advances in cloud-

based compute infrastructures have created an excellent 

opportunity to provide logistics planners with a better way of solving 

or prototyping their problems and transitioning to production 

orientated workloads quickly and cost effectively. 

 

Powerful tools for  
improved  

decision making 
 

Planners and logistics teams are under increasing pressure to provide solutions which can be executed 

efficiently while meeting the myriad constraints faced in the real world. Icepack’s services allow companies 

to integrate and augment their existing fleet management systems using an Optimization as a Service 

offering. 

Executives acknowledge that unlocking further efficiencies will not only require making use of the best 

tools and technologies available to decision makers but also in engaging more cooperatively with other 

role players across the transportation value chain.  This increases the complexity under which planning is 

done and, as a result, decision makers are forced to find satisficing solutions with no easy way to 

understand how much more efficiency can still be gained within the time provided given increasingly tight 

deadlines. Icepack’s services provide a simple and cost effect way to access solvers specifically designed for 

logistics problems and can act as a component of a RPA solution or be used to extend the current 

functionality of existing management systems as an assisted intelligence service. 



What Icepack Offers 
 

Icepack’s current focus is to solve routing 

and scheduling problems quickly, and to a 

high degree of optimisation, using a 

combination of mathematical techniques, 

heuristic search and machine learning.  

Clients simply submit their logistics 

problems to our solvers via an API end 

point and receive the solution as a 

response. 

Solver and performance improvements are 

continually deployed in the background to 

both enterprise clients and users who 

access the service through a public 

subscription based API. Users have 

reported 10 to 300 times improvement in 

the speed at which solutions are returned 

as well as providing higher quality* 

solutions. The ability to solve problems 

faster allows planners more time to 

explore additional options or re-plan as 

orders are confirmed providing more 

flexibility and a better end-user experience. 

 

Planners face a range of difficult constraints when creating efficient routes. Our solvers can 

handle the following: 

o Heterogenous fleets with vehicles of varying capacities and costs 

o Real-road network calculations 

o Adherence to delivery time windows, and the ability to cost lateness and earliness 

against those windows. 

o Vehicle shift times 

o Open vehicle routing (unspecified route termination) 

o Vehicle task inclusion and exclusion constraints 

o Ability to handle multiple types of vehicle loading metrics 

o Multi-depot scheduling 

o Pick-ups and drop-offs, and the ability to enforce precedence between tasks 

o Single Route re-optimization to allow quick feedback on small modifications made to 

routes by planners, together with warnings if constraints are being broken and where. 

 

The underlying services are hosted and provisioned out of regional data centres running on 

AWS, providing low latency, scalable performance, and increased reliability of uptime across 

regions. 

Our pricing model and delivery methodology means there are no license fees, software 

installations, or additional hardware requirements on the client side. Problem instance data 

is transmitted securely and privately and is designed to be called programmatically.  

  

*For smaller problems we can assert optimality under certain conditions, and larger problems (>500 tasks) 

Icepack solvers have been reported to outperform other enterprise solvers with comparable feature sets and 

in less time. 



 
 

 

 

 

 

 

 

  

Icepack’s Value  
 

o Reduced fleet costs in terms of fuel and maintenance based on lower mileage 

o Improved ability to meet customer demands and delivery windows 

o Improved adherence to driver fatigue regulations and work load balance 

o Reduced fleet and staff size potential and impact 

o Improved planning transparency and reproducibility 

o Improved data collection with respect to scheduling activities 

o Reduced risk of road incidents due to less time on the road 

o Decoupled scheduling functionality 

o Ease of integration to other management systems 

o Eliminate the need to provision additional infrastructure 

o Reduced IT costs to manage updates and maintenance of the scheduling component 

o Continued improvement to scheduling engines happens seamlessly, automatically, and with no 

disruption to end users. 

o Improved efficiency and cost reductions  

o Access to expert support and advice on logistics planning solutions 

o Access to industry case studies and benchmarking results 

 

Current Roadmap 
 

New functionality planned for 2019/2020: 

o Vehicle compartment modelling 

o Loading bay modelling 

o Product-Product Exclusions 

New services planned for 2019/2020: 

o Rep / broker and service routing – including 

territory cutting, nominated delivery day, and 

nominated visit assignment and routing. 

o Time dependent travel for next day traffic and 

weather factors 

o Third party fleets – lane rate optimization for line 

haul planning. 

o Multi-objective solution frontiers for exploring the 

trade-off of multiple competing criteria 

 

Additional areas of interest 
Other problems which Icepack has an interest in 

exploring and providing service-based solutions are: 

• Fleet configuration studies 

• Facility location studies 

• Manufacturing optimisation  

• Multi-modal scheduling 

• Container shunting at Ports and scheduling 

inbound and outbound container movement 

from Ports and Terminals. 

 



 

Rail  
The Icepack team has several years of experience modelling and optimising the 
scheduling of freight transport, notably the coal line in South Africa. Significant 
success was achieved in producing more efficient, executable weekly 
schedules given the constraints of the rail infrastructure and resource demands 
using IBM’s CPLEX optimisation engine. While direct application of rail scheduling 
techniques is a highly specific endeavour, the experience gained in understanding 
how to model rail specific constraints, specifically robustness, maintenance, 
wagon/locomotive combinations and slot assignments provides additional insight 
into multi-modal optimisation opportunities and complexities, and a greater 
understanding of assessing transportation plans spanning multiple distribution 
channels.  
 

 

Network Service Design 
Network Service Design is an important strategic activity for companies to perform 
on a regular basis as the operational environment changes or new business 
objectives are developed. 
 
Icepack’s NSD services are currently only available to Icepack Enterprise partners 
and can be accessed through a dedicated API or via an R SDK which provides the 
ability to submit network configuration, constraints and objective parameters.  
The Icepack team assists with translating the business objectives into 
representative models which are then solved using the Icepack cloud 
infrastructure and NSD Solver. 
 
Icepack solvers currently support the following features for these types of studies: 

• Multiple source and destination nodes 

• Intermediate node and flow constraints 

• Node capacity constraints (E.g. Warehousing) 

• Multiple commodity types 

• Tariff and lane rate costings 

• Lane capacity constraints 

• Fixed and variable activity costings 

• Node flow costings (E.g. Warehouse cost per unit) 
 
For more complex scenarios a combination of both NSD and the Icepack Vehicle 
Router can be used in conjunction to determine a strategic network design with 
detailed activity costings through vehicle routing and simulation against the road-
network. 
 
Icepack also provides analytics services to assist with validating, communicating 
and deriving additional insight from the results obtained and recommendations 
for further investigation. 
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