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System Architecture
= = - i TELEPHONE
Entrance to the headquarters of the Royal Danish Air Force Air Materiel Command
(FlyveMaterielkommandoen or FMK), north of Copenhagen, Denmark
information on an airbase’s assets such UTILITIES -—l POWER
’ I Yhe Danish armed forces use GIS to  as its buildings, trenches, ducts, roads
provide pilots with geographic infor- and runways. It also enables operators
mation for mission planning, to design  to define their own SQL queries by
safe flight routes and calculate radar coverage  means of pop-up menus, and to select
for emergency operations. But they must also  specific layers for plotting on the
ensure that their planes can get into the air in  basemap.
the first place, so they require precise and At the core of the GIS is Enghouse’s SURFACE
detailed records of each airfield’s infrastructure ~ GeoNet, run under Windows NT and
for analysing damage and making swift repairs  linked to an Oracle relational database
if an attack takes place. To that end, the Royal  management system. The Canmas
Danish Air Force Air Materiel Command has  application was developed over ten
developed a GIS application called Canmas, months by N2§, a French software ser-
which stands for ‘computer-assisted network  vices firm. The system was built accord- —_ GAS
management system’. This system comprises ing to Nato quality standards, with
modules for analysing telecoms and utilities  technical support from Enghouse FUELS
networks and airfield damage, and is designed ~ France. Bull a/s acted as a global project
to manage an airbase’s complete infrastructure  integrator. ADR
(see figure 1). The system’s telephone module is
used for standard network design rasks

When war breaks out, airfields are often the first
targets, and quick repairs are needed to get the
planes back into the air. In Denmark, the air
force has developed a new GIS application

that helps ground crews manage an airfield’s
infrastructure and respond prompﬂy to emergen-

cies—not only in the event of war, but in peace-

time as well JENS H. HANSEN and

Clever mapping

The system is used to create and label basemaps
with ‘intelligent’ items, that is, items with data-
base records attached to them. These provide

Figure 1: The Canmas system’s global architec-
ture. Users can create, delete and update their
own networks (telephone, utilities or airfield
damage repair), but are given view-only access
to other modules.

and, most importantly, for analysing dara.
It enables operators to place distribution
frames, cables, terminals and splices, to
perform ‘patching operations’, which
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(represented by the red triangular symbol on  Figure 4: The airfield damage repair module Do s aliabla

Bld 4). It is possible for the operator first to fill ~ €an help the operator locate the nearest fire
hydrants and fire teams. The red triangle on

Team 0 Type B Locdkssbon  Detance

in a preliminary damage report, then to locate *Bld 4" identifies the building that has been - NS — T
the closest fire hydrants and the closest available damaged. Toms NERE Ao 13 70000

fire teams. Another possible use of ADR during
peacetime operations is for analysing the exist-
ing underground utilities infrastructure before
a new building is constructed on an airbase.
The operator can site the building on the
basemap, knowing that necessary cables and
equipment are already in place. A feature of the
ADR is that several users can access the data-

DI

base at the same time, but the system is able to
differentiate the data entry workstations from
those of the decision-makers.

Canmas is used to keep track of all of the

airbase’s communication and utilities assers.
The system’s decision-making features enable
airbase staff to evaluate the state of the airbase’s
infrastructure, so they can repair damage

quickly and keep the base operational at all
times. G
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involve switching currents from one wire to
another and patching the connection, and to
display planned network expansions. It is also
possible to flag sections of a network which
need modifying or have been
corrected.

The user is able to generate reports showing
which items are in the process of being created,
which are out of order, which are being repaired
and which have been repaired. The system
includes an option to highlight the shortest,
most workable paths between two points in the
cable network. If some equipment is out of use,
the operator can use this feature to re-route
telephone lines through another part of the net-
work.

When creating a new telephone network,
the user can list all the pieces of equipment that
a particular cable passes through, using an
upstream or downstream trace option (see fig-
ure 2). Each item traced can also be highlight-
ed on screen so the operator can see clearly its
location in relation to the rest of the network.
By clicking on an item of equipment, the user
can access the relevant alphanumeric database
records—which give technical information
such as its capacity, cable type and reference
number. When a new piece of equipment is
plugged into the network, it is assigned a code
and then added to an inventory of the equip-
ment used.

The operator can also assign telephone
numbers by clicking on the starting point of
the network. Users’ names can be entered and
lists of users edited.

Distributing power
The utilities module operates in the same way
as the telephone module but manages infra-
strucrures distributing power, water, gas and
fuels. The operator can create, update and
locate specific items on the network, and also
access technical information for analysis and
maintenance purposes. The module can high-
light all equipment located upstream or down-
stream of a selected point on a utilities network,
so the user can trace a zone of influence’. For
example, the user can assess which parts of a
network will be safe to work on if a particular
fuse is removed. By activating options for
‘opening’ or ‘closing’ parts of the network, the
operator can also simulate the flow of liquids.
This module is useful for monitoring envi-
ronmental changes. For example, ground-
water pollution levels can be monitored by
studying data from samples collected across an
airbase. Also, sewer drainage capacities can be
assessed. As Canmas provides a full record of
the cables, pipes, valves and pumps featured on
the nerworks, technical and economic factors
related to maintaining networks can also be
analysed.
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Figure 2: A system
trace (shown in red)
displaying equipment
used in a telephone
network branch

Prepared for attack

The airfield damage repair (ADR) module
enables staff to carry out quick repairs to the
airbase’s infrastructure. This is used in conjunc-
tion with the previous two modules, which act
as darta suppliers. The ADR module is crucial,
as it provides geographic data associated with
damage types on network. For example, it can
show whether buildings or runways have been
hit, and the type of bomb involved, such as
chemical or atomic.

When war breaks our, the first infrastruc-
ture likely to come under attack is the airfield,
because if aircraft cannot take off or land, they
are rendered useless. Canmass ADR module
can be used as a simulation tool to calculate a

Figure 3: If a runway is =
damaged by a crater (left),
the system can calculate

a simulated ‘minimum
operating strip’ (right)
within which planes can
still take off and land.
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‘minimum operating strip’ for take-off and

landing purposes. This means that the airbase
can still function, even with a shorter runway
(see figure 3).

The program can also be used by airbase
officials to assess the consequences of exploding
a bomb. It does this by calculating specific,
context-dependent security perimeters. This
means that if there is 2 bomb on an airbase,
staff can set safety perimeters at, for example,
30 metres or 50 metres depending on the type
of ordnance. For this, ADR operators use the
analysis functions of the telephone and utilities
modules. After they have examined the differ-
ent layers in the network mapping system, the
system can calculate the amount of any damage

and the time needed to carry out repairs.

Peaceful times

During peacetime, the ADR’s
functions can be used for
maintenance. Figure 4 shows a

building damaged by a fire
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