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Scenario 

Varma Loko Railway

The government of the tropical island of Varma Loko is trying to develop the island’s 
tourist industry. Resorts on the coast are attracting a large number of tourists but 
those in the interior are struggling. The government commissioned research to find out 
why the interior is not doing as well. They have concluded that the prime cause of the 
problem is poor transportation links. 

Away from the coast much of Varma Loko is mountainous and the roads are narrow and 
winding. There is an ongoing road improvement scheme but this will take many years to 
complete. 

The capital city, Precipaurbo, has three rail links. Line A leads to several towns in the 
interior. These towns have the potential to become tourist centres. Line B goes to the 
airport and Line C connects the coastal resorts. The railway is single track for most of its 
length. This severely restricts the number of trains that can be run. The Transport Minister 
has decided that it will be quicker to improve the railway than to wait for the new roads 
to be completed.

There are a number of stations on the railway. The maximum distance from one station 
to the next is 20 km. Making the entire railway double track would be difficult. Instead, 
passing places will be created, controlled by a signal system. The passing places will be a 
maximum of 2 km apart. 

The railway is naturally divided into sections by the stations along its length. Each section 
will have the same basic design and will be controlled by a station. For example, the 
first section on Line A is controlled by Precipaurbo Central station. The next section is 
controlled by the first station along the line, Sekvanta, and so on. 

The basic section design is illustrated in the diagram, which shows the track between 
Precipaurbo Central and Sekvanta. There are 50 stations on the entire railway.

Control box

Passing place

Sekvanta

Maximum 200 metres

Maximum 2 km between
passing places

Data and power cables

To SekvantaTo Precipaurbo

Track

Signal

Line B

Line C

Line A

Precipaurbo
Central
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The project manager, Viro De Ordoni, has hired you to advise on IT matters. The project 
has a multi-million-pound budget and Viro has indicated that money and manpower will 
not be a problem. 

You will be dealing with the installation of an IT system at Precipaurbo Central. The IT 
system will:
 monitor and control the first section of track on each of the three lines 
 provide a centralised web-based booking system for the entire railway
 provide administrative and booking/ticket office facilities at Precipaurbo Central 
 support a bookings database for the entire railway that can be accessed from any 

station when people book tickets.

Varma Loko Railway will need a Wide Area Network (WAN) to connect the stations 
and passing places. Each station already has a small Local Area Network (LAN) with an 
internet connection. 

The WAN must be able to handle:
 control signals to and from the control boxes
 telephone messages between stations
 data for the bookings database.

Due to the mountainous terrain, it is essential that all communication links follow the 
railway track, as this will allow easier installation and maintenance.

The WAN must be:
 self-contained, with permanent communication links
 secure
 robust and reliable.
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Instructions to Candidates

All documents MUST have a header and a footer. The header must contain the 

activity number. The footer must contain your name, candidate number, and centre 

number.

A minimum font size of 10 should be used in all word processed documents, using a 

font type suitable for business purposes.

Diagrams should be large enough for the detail to be read. 

Activity 1 – Network types and components (suggested time 2 hours) 

Varma Loko Railway will need a Wide Area Network (WAN).
Viro tells you that the WAN must be able to handle:
 control signals to and from the control boxes
 telephone messages between stations
 data for the bookings database.

The railway already owns private telephone wires running beside the track. Viro needs to 
understand the technical issues involved. Viro asks you to produce a briefing document 
to help him do this.

Research the technology and produce a briefing document for Viro that:

(a) describes the functions of the devices needed to connect the LANs to a:
  telephone wire WAN 
  fibre optic cable WAN 

(4)

(b)  explains, with the aid of diagrams, how data signals are passed along a: 
  telephone wire
  fibre optic cable

(4)

(c)  explains how a single telephone wire can handle data signals and telephone 
messages at the same time

(2)

(d)  explains how a single fibre optic cable can handle data signals and telephone 
messages at the same time.

(2)

Evidence to be submitted for (a), (b), (c) and (d)

On two word processed A4 pages:

� � A briefing document for Viro. 

 (Total for Activity 1 = 12 marks) 
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Activity 2 – Connectivity and network management (suggested time 2 hours and  

20 minutes) 

Viro decides that the WAN will use a new fibre optic cable as well as the existing 
telephone wires. The fibre optic cable will be used by the signalling system and the 
telephone wires will carry voice and data.

Viro decides to concentrate the railway’s IT facilities at Precipaurbo Central and provide 
services to the other stations by using the WAN.

*(a) Two limiting factors for telephone wires are bandwidth and contention. 

 In an A4 document:
  explain the meaning of bandwidth and contention 
  describe how bandwidth and contention issues might lead to problems when 

providing services to other stations
  describe a strategy that would reduce these problems and make best use of the WAN.

 Pay particular attention to the Quality of your Written Communication.

(12)

(b)  Viro knows that the railway staff at most of the stations have limited IT expertise. Viro 
decides to implement the management of services centrally. He asks you for some 
ideas for implementing central management. 

 Prepare a document advising Viro on how to implement central management of:
  backup
  security
  administration
  user support.

(9)

Evidence to be submitted for (a)

On one word processed A4 page:

� � A document about bandwidth and contention. 

Marks will be awarded for the Quality of your Written Communication

Evidence to be submitted for (b)

On one word processed A4 page:

� � A document for Viro giving advice on implementing central management.

(Total for Activity 2 = 21 marks)
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Activity 3 – Network components (suggested time 1 hour and 50 minutes) 

At a meeting with Viro you discuss the LAN that is to be created at Precipaurbo Central.
He tells you that:
 all existing IT equipment and cabling is to be replaced
 the installation work will be done by railway electricians. They are not IT specialists 

and equipment should be selected for ease of installation, using plug and play 
systems wherever possible

 the Varma Loko power supply has the same specification as in the UK
 all the equipment must comply with EU (European Union) standards.

Viro also gives you a plan of the buildings at Precipaurbo Central. The buildings are all 
single storey and under a single roof that covers the entire station. There is plenty of 
room in the roof-space for cable runs.

 
100 m

Platform

Ex
it

En
tr

an
ce

Management Waiting room
and cafe

Ticket office 
and staff area

Further 
platforms and
rail tracks

The management block has:
 an office for the Varma Loko Railway Director
 one office for each of the three Line Managers
 one office for each of the Precipaurbo Central Station Master and Deputy Station 

Master
 an open plan area for administration staff
 WiFi access for staff and visitors from the Transport Ministry.

Each of the six offices will be equipped with a good quality business PC and a printer for 
private printing. 

The open plan area will be equipped with ten basic business PCs, a shared colour laser 
printer and a shared black and white laser printer.

The waiting room and cafe block has a large passenger lounge, with a cafe area at one 
end. This occupies the half of the building nearest to the management block; the rest is 
storage space. Viro wants to provide free WiFi access for passengers in the lounge and 
cafe.

A network management area will be created in part of the storage space and be 
equipped for running the LAN and the WAN. 

The ticket office and staff area block contains three ticket windows and the staff canteen 
and rest area.  These areas do not require a WiFi service.

Each ticket window will have a basic business PC running bespoke ticketing software and 
ticket printers. The software and ticket printers will be supplied by a specialist company. 
The ticket office PCs will share a black and white laser printer.
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(a)  Produce a table for Viro, which identifies the hardware and cabling components to be 
used in the Precipaurbo Central system, giving a reason for each component.

 Do not include the ticket printers or any electrical power cables and sockets. 
(14)

(b)  Produce a table for Viro, which specifies the software components to be used in the 
Precipaurbo Central system, giving a reason for each component. 

 Do not include the ticketing software. 
(5)

Evidence to be submitted for (a) and (b)

On no more than two word processed A4 pages:

� � A table which identifies, with reasons, the hardware and cabling components.

� � A table which specifies, with reasons, the software components.

 (Total for Activity 3 = 19 marks) 

Activity 4 – Network design (suggested time 2 hours and 30 minutes)

Having talked to Viro about his requirements and investigated the possible options, you 
now need to design an appropriate network solution. 

(a)  Use network design software to produce a labelled network design for Precipaurbo 
Central. 

 NOTE. You should only show devices in one management block office. The others 
may be indicated by a label and a network connection.

(18)

(b)  Write notes justifying each major decision made with regard to the network design. 
(6)

Evidence to be submitted for (a)

On one A4 page of computer output: 

� � Your network design.

Evidence to be submitted for (b)

On one word processed A4 page: 

� � Notes justifying each major decision made with regard to the network design. 

(Total for Activity 4 = 24 marks)
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Activity 5 – Network configuration and protocols (suggested time 1 hour and  

20 minutes)

WiFi access in the management block is required for staff and visitors from the Transport 
Ministry.

Free WiFi access will be provided for passengers in the lounge and cafe.

It is essential that:
 staff cannot gain access to Transport Ministry laptops via the WiFi links
 passengers cannot gain access to the Precipaurbo Central LAN via the WiFi links.

(a)  Explain the security measures that could be used to ensure that these conditions are 
met.

(6)

People often log on to their own home or business network with their mobile devices. 
The settings on these devices may not allow connection to the Precipaurbo Central WiFi.

(b)  Describe the settings that a passenger’s laptop would need to have in order for it to 
connect to the Precipaurbo Central WiFi.

 (2)

(c)  Explain the configuration that would need to be performed on the server to allow 
passengers to use the WiFi.

 (4)

Evidence to be submitted for (a)

On one word processed A4 page: 

� � An explanation of security measures.

Evidence to be submitted for (b) and (c)

On one word processed A4 page: 

� � A description of laptop settings and an explanation of server configuration.

(Total for Activity 5 = 12 marks)

Standard Ways of Working

All printouts must contain the activity number, your name, candidate number and 

centre number. 

Pages must be securely fastened to the cover sheet and in the correct order.

Minimum font size of 10 should be used for all word processed documents.

(Standard Ways of Working = 2 marks)

TOTAL FOR PAPER = 90 MARKS



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


