Data basis

PTV xRoute Server comes with PTV's
standard maps. PTV has many standard
maps that are always kept updated. For
decades, PTV has been working closely
with NAVTEQ, Tele Atlas and AND - all
leading suppliers of map data.

RoadEditor: block and release roads
RoadEditor lets you make changes directly
to the road network by blocking or re-
leasing individual segments of the road.
These changes can also be restricted to
individual vehicle classes such as trucks.
PTV xRoute Server takes these blocks or
releases into account when calculating

routes.

Toll calculation

PTV xRoute Server needs current toll
data in order to calculate the toll costs. It
currently supports exact toll calculations
for Germany, France, Liechtenstein,
Austria, Portugal, Switzerland, Czech
Republic, and many special toll-paying
sections in Europe. Lump-sum toll
calculations are available for Greece, Italy,
Croatia, Macedonia, Slovenia, Spain,
Turkey (see image).

Truck routing

- PTV xRoute Server calculates truck
routes using 'truck attributes': infor-
mation on height, weight, hazardous
goods and other restrictions. Truck
attributes are available for the follow-
ing countries: BeNeLux, Denmark,
Germany, Norway, Austria, Sweden,
Switzerland (see image).

- Give preference to motorways and
trunk roads; avoid most residential areas

- Take driving times and rest periods into
account

Hardware requirements

- At least 1 GB RAM (1 GB RAM
recommended for each CPU in use)

- Pentium 4 (1 GHz) or better

- Hard drive space: depends on map in
use. Example — Europe map: 10 GB

Operating system

PTV xRoute Server runs on the

following platforms:

- Windows 2000, XP, 2003

+ SuSE Linux 8.2, 9.x, 10.x, Red Hat
Enterprise Linux 4

PTV XROUTE SERVER - FACTSHEET

PTV xRoute Server at a glance:

P Calculate routes between two or more points

» Calculate toll costs

P Calculate route length, travel time and costs

P Truck routing is based on truck attributes, driving times and

rest periods

P Individually customisable vehicle profiles (speed, weight,

vehicle class, etc.)

P Integrate the component easily using standardised interfaces

(XML/SOAP)
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PTV XSEQUENCE SERVER - FACTSHEET

PTV xSequence Server

- Sequence optimisation

PTV xSequence Server identifies the ideal sequence for

stopping-off points in a particular trip. The calculations

are based in part on vehicle capacity, time restrictions,

and legal guidelines on driving times and rest periods.

Functions

PTV xSequence Server solves the kind of

sequencing problems typically encountered

in sales force and transport planning.

- Shortest / fastest trip: the stopping-
off points are completed in a specially
optimised sequence that minimises the
overall driving distance or travel time
(travelling salesman problem).

- Maximum number of stop-off points:
The PTV xSequence Server selects
orders or customer appointments and
optimises the sequence of calls, so that
as many stop-offs as possible can be
made. The maximum trip length or
duration is specified in this scenario
(orienteering problem).

- Maximum revenues: this version of the
orienteering problem plays an important
role in sales force planning. All stopping-
off points are assigned a particular

revenue level. PTV xSequence Server
selects the stopping-off points and opti-
mises their sequence in order to maximise
revenues from the trip.

+ Minimal financial penalties: the same
method can be used to sequence service
calls by technicians in order to minimise
financial penalties due to delays in after-
sales service.

PTV xSequence Server can be used to
plan a new trip and to validate existing
trips. Planning and optimisation are
performed on the basis of exact routes or
driving times.
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Applied restrictions

PTV xSequence Server optimises trip
sequences based on the following
restrictions:

- Time restrictions: required driving times
and rest periods, customer opening
hours, specified visit hours,
no overnight stays

- Vehicle capacities / loading capacities

+ Transport times / expiry times
(product’'s maximum residence time
on the vehicle)



PTV XSEQUENCE SERVER — FACTSHEET

Settings Hardware requirements
The following settings can be configured - At least 1 GB RAM (1 GB RAM
in PTV xSequence Server: recommended for each CPU in use)
- Vehicle type (e.g. car, truck) - Pentium 4 (1 GHz) or better
- Speed per road class - Hard drive space: depends on map in
- Heavier weighting for either travel use. Example — Europe map: 10 GB
time or road distance (results in faster
or shorter trips) Operating system
PTV xSequence Server runs on the
Data basis following Windows platforms:
PTV xSequence Server uses PTV's standard - Windows 2000
maps. PTV offers a wide range of - Windows 2003
regularly updated maps. For decades, - Windows XP
PTV has been working closely with - Windows Vista

NAVTEQ, Tele Atlas and AND - all leading  (Linux support under development)
suppliers of map data.

PTV xSequence Server at a glance:

P Optimise trip sequence

P Optimisation goals: shortest trip, fastest trip, highest number
of stopping-off points

» Travelling salesman and orienteering problems

P Take vehicle capacities and time limitations into account

D Integrate the component easily using standardised interfaces
(XML/SOAP)

Traffic Software PTV AG Phone: +49 721 9651-8199
> Logistics Software StumpfstraBe 1 Fax: +49 721 9651-8599

Transport Consulting (0] KV/
76131 Karlsruhe developer@ptv.de

Germany www.ptv.de traffic mobility logistics.
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PTV xCluster Server

- Clustering orders / customer calls

PTV xCluster Server handles a basic function of trip

planning: grouping all the orders or customer calls into

“clusters®. A cluster typically contains all the customer

calls for one day trip.

Functionality

Trip planning often begins by grouping all
the orders or customer calls into clusters,
especially for recurring orders or calls.
This approach is particularly common
when planning trips for sales forces.
Take a two-week plan, for example. It
consists of ten day trips (two weeks with
five business days each). PTV xCluster
Server will split up all the customer calls
scheduled for these two weeks into ten
clusters — one cluster per day trip.

PTV xCluster Server considers visiting
patterns during the week (e.g. Monday
and Thursday) and visiting frequencies
across several weeks (e.g. every 14 days).
The clusters are set up so that each call

is assigned to one, and only one, cluster.
That means if customers are visited twice
a week, they will be assigned to four
different clusters in our example.

Once the clusters are generated, the ideal
sequence of stop-off points can be deter-
mined (PTV xSequence Server).
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Goal: compact, balanced clusters

PTV xCluster Server creates clusters that
fulfil two goals:
- Geographically compact clusters: orders

or customer calls are grouped into the
most geographically compact clusters
possible, which produces shorter trips.
That means that customers located near
one another are assigned to the same
cluster wherever possible. The calcu-
lations are based on road distances or
travel times.

- Well-balanced clusters: the clusters

should be roughly equivalent to one
another in terms of pre-defined factors
(e.g. number of calls, revenue potential,
call duration).



Integration

PTV xRoute Server integrates with other
systems over standardised web service
interfaces (XML, SOAP). It is scalable and

actively supports multi-processor systems.

Hardware requirements

- At least 1 GB RAM (1 GB RAM
recommended for each CPU in use)

- Pentium 4 (1 GHz) or better

Operating system

PTV xTour Server runs on the following
Windows platforms:

-+ Windows 2000

- Windows XP

-+ Windows 2003

(Linux support under development)

PTV XCLUSTER SERVER - FACTSHEET

PTV xCluster Server at a glance:

» Cluster (regularly occurring) orders or customer calls

P On the basis of distance or driving times

P Compact clusters for short trips

D Integrate the component easily using standardised interfaces

(XML/SOAP)

Traffic Software
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Transport Consulting

PTV AG Phone: +49 721 9651-8199

StumpfstraBe 1 Fax: +49 721 9651-8599 o I KV/

76131 Karlsruhe developer@ptv.de
Germany www.ptvag.com
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PTV xDima Server

Distance matrices
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The PTV xDima Server calculates the distances and

travelling times between many locations (so-called

Distance matrices or distance tables) and makes them

available for use in other applications.

Calculation of distance matrices

The PTV xDima Server receives geoco-

ordinates from locations and calculates

routes and travelling times between all
locations. The result is a distance matrix,
which contains the distances and travel-
ling times between all locations. Vehicle
profiles and other routing parameters can
be set in the calculation:

- Vehicle type (PKW or LKW)

- Route/time preferences — you decide
whether the fastest or the shortest
route should be calculated and to
what extent

- Preference or avoidance of eight road
classes is possible (e.g. toll roads,
motorways, residential areas)

- Speed for eight road classes

Management of distance matrices

The PTV xDima Server manages the
calculated distance matrix and makes

it available for other applications (for
example trip planning or location plan-
ning systems). They are then provided
with the precalculated distances and
travelling times much quicker then if a
new calculation had to be made for each
request. Intelligent management mecha-
nisms ensure increased performance.

The PTV xDima Server can export distance
matrices so that they can be directly used
by other systems. In the same way, pre-
viously calculated distance matrices can
be imported and managed.




Integration

PTV xRoute Server integrates with other
systems over standardised web service
interfaces (XML, SOAP).

It is scalable and actively supports multi-
processor systems.

Data basis

The PTV xDima Server is provided with
PTV standard maps and accesses their
road network data. PTV offers a wide
range of regularly updated maps. For
decades, PTV has been working closely
with NAVTEQ, Tele Atlas and AND - all
leading suppliers of map data.

Hardware requirements

- At least 1 GB RAM (1 GB RAM
recommended for each CPU in use)

- Pentium 4 (1 GHz) or better

- Hard drive space: depends on map in
use. Example - Europe map: 10 GB

Operating system

PTV xSequence Server runs on the
following Windows platforms:

- Windows 2000

- Windows XP

- Windows 2003

(Linux support under development)

PTV XDIMA SERVER - FACTSHEET

The PTV xDima Server at a glance:

P Calculate and manage distance matrices / distance tables

» With road distance or travel time

P Customisable vehicle profiles

» High performance

P Integrate the component easily using standardised interfaces

(XML/SOAP)
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PTV XTOUR SERVER - FACTSHEET

PTV xTour Server

related trip planning

The PTV xTour Server creates efficient trip plans for

transportation logistics and sales forces. It considers

customer time limits, depot opening hours, driving time,

rest periods and vehicle capacities.

Plan trips efficiently

With the PTV xTour Server, trip plans can
be created or existing trip plans can be
optimised. PTV xTour Server efficiently
assigns transport orders to vehicles in your
fleet and optimizes the order sequence.
All the plans are , depot-related”. That
means trips start at a depot and end at a
depot - although not necessary the same
one. Either direct distance, route or driving
time can be selected as basis for planning.

Time restrictions

PTV xTour Server takes the following time

limits into account when planning trips:

- Depot opening hours

- Availability / return time: goods are
only available at the depot after a cer-
tain time or have to be delivered to the
depot by a certain time.

- Customer opening hours

- Fixed pick-up / delivery times

- Maximum time between pick-up and
delivery

Vehicle parameters

PTV xTour Server takes the following

parameters into account when planning

trips:

- Vehicle capacity: freely select the loading
capacity unit (cubic meter, liter, etc.)

- Configurable vehicle parameters: up
to 255 properties can be assigned to
a vehicle (e.g. Refrigeration available
yes/no) and used during planning. The
transport order needs to be assigned an
equivalent criterion (e.g. Refrigeration
needed yes/no).
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- Speed profile: PTV xTour Server assu-

mes that all vehicles generally travel

at the same speed. However, you can
specially configure the travel time calcu-
lations for individual vehicles.

- Loading and unloading time: this para-

meter adds to a fixed component ano-
ther variable component that rises as
the amount of cargo increases.



Driving times and rest periods throug-

hout Europe

PTV xTour Server factors in driving times

and rest periods for professional car-

go and passenger transport within the

European Community. They can be sup-

plemented with the following rules:

- Vehicle loading and unloading times
can be classified as breaks

- Balances (breaks and working hours)
can be carried forward from one trip to
another

- A regular break can be split up into
several short ones

Multi-depot planning

PTV xTour Server supports multi-depot
planning in which orders are assigned
to the best possible depot. Assignments
are made based on travel time or road
distance.

Integration

PTV xRoute Server integrates with other
systems over standardised web service
interfaces (XML, SOAP). It is scalable and
actively supports multi-processor systems.

Hardware requirements

- At least 1 GB RAM (1 GB RAM recom-
mended for each CPU in use)

- Pentium 4 (1 GHz) or better

Operating system

PTV xTour Server runs on the following
Windows platforms:

- Windows 2000

- Windows XP

- Windows 2003

(Linux support under development)

PTV XTOUR SERVER - FACTSHEET

The PTV xTour Server at a glance:

» Trip planning and optimisation

» On the basis of road distance or travel time

) Efficient utilisation of vehicle fleet or sales force

P Take time limits and vehicle capacities into account

P Take driving times and rest periods into account

» Integrate the component easily using standardised interfaces

(XML/SOAP)
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