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(
*'PUT'A'CODEWORD'NEXT'TO'YOUR'NAME!!!''
*'THIS'IS'AN'OPEN'BOOK'EXAM'(EVERYTHING'ALLOWED'EXCEPT'LAPTOPS'AND'CELL'PHONES)''
*'DURATION'75'MINUTES''
*'ANSWER'THE'QUESTIONS'RIGHT'TO'THE'POINT;''
*'AVOID'LONG'EXPLANATIONS;'COUPLE'SENTENCES'WILL'BE'ENOUGH''''
'''AS'LONG'AS'THEY'ARE'CORRECT!!'
*'EACH'QUESTION'IS'WORTH'OF'5'POINTS'!'

'
QUESTION'1.''

Can'we'use'the'communication'protocols'we'covered'in'''the'class'for'wired''sensor'
networks?'(Why'and'Why'not?)'

SOLUTION'1:'

The'protocols'covered'in'the'class'are'tailored'for'wireless'&''sensor'networks.'Their'
sole'objective'is'how'to'save'energy'in'order'to'prolong'the'lifespan'of'the'sensor'
networks.''To'use'these'protocols'for'wired'networks'is'nonWsense'as'they'will'not'
perform'well.'Moreover,'there'is'no'wireless'channel'access'for'wired'networks'such'
that'we'need'MAC'protocols'we'covered'in'the'class.'As'well'as'the'routing'
algorithms'and'transport'protocols'are'totally'useless'for'wired'networks.'

QUESTION'2:'

How'can'you'prolong'the'lifespan'of'the'sensors?'Give'3'possible'solutions.'

SOLUTION'2:'

a) Sleep'Periods'

b) Topology'control'(reduce'the'distances'between'the'sensors)'

c) Dynamic'Voltage''Scaling'

'
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QUESTION'3:'

How'can'we'solve'the'energy'consumption'in'IDLE'state?'

SOLUTION'3:'

Using'SLEEP'PERIODS.'

Question'4:'
What'is'the'problem'of'Dynamic'Voltage'Scaling?'
'
Solution'4:'
In'order'to'save'energy,'processors'run'very'slow.'Consequently,'the'latency'for'data'
communication'is'extremely'prolonged.'

'
QUESTION'5:'
Why'is'there'no'closed'form'solution'for'energy'consumption'in'case'of'sensing?'
'
SOLUTION'5:'
Sensing'depends'on'the'application,'environment,'wireless'channel'effects'(such'as'
noise,'shadowing,'multipath)'and'is'not'easy'to'have'one'closed'from'solution'which'
can'capture'all'cases.'
'
QUESTION'6:'
Why'can’t'we'use'solar'cells'for'sensors'and'solve'the'power'problem'for'good?'
'
SOLUTION'6:'
Although'solar'cells'are'good'solution,'they'cannot'be'used'for'many'confined'areas'such'as'
places'where'you'cannot'have'direct'sunshine,'in'buildings,'in'caves,'underwater,'
underground,'tunnels'etc..etc..'
'
QUESTION'7:'
What'are'the'two'main'differences'between'BMAC'and'SMAC?'
'
SOLUTION'7:'

a) CCA'(Clear'Channel'Assignment)'
b) LPL'(Low'Power'Listening)'

'
QUESTION'8:'
What'does'the'Adaptive'Listening'Feature'of'SMAC'achieve?'
SOLUTION'8:'
It'reduces'the'latency'of'data'communication.'
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'
QUESTION'9:'''

How'is'the'addressing'problem'solved'in'sensor'networks?'

SOLUTION'9:'

a) Sensor'Nodes'are'equipped'with'GPS'(through'coordinates)'or'

b) 'Localization'algorithms'(through'virtual'IP'addresses)'

'
QUESTION'10:'
When'we'connect'sensor'networks'with'Internet,''what'will'be'the'major'problem?'
How'will'you'solve'the'problem?'
'
SOLUTION'10:'
Sensors'do'not'have'IP'addresses'while'Internet''heavily'relies'on'IP'addressing'
mechanism.'One'possible'solution'is'using'GATEWAYS'for'address'translation'
between'the'sensor'network'and'IP'backbone'(6LoWPAN'solution.)'
'
QUESTION'11:'
Does'the'SPIN'algorithm'have'ROUTING'TABLES?'Why'and'why'not?'
'
SOLUTION'11:'
No.'SPIN'does'not'have'routing'tables'as'they'use'ADV'and'REQ'
commands'to'do'handshake'then'realize'the'communication'through'DATA'
command.'No'need'to'maintain'routing'tables'which'reduces'the'overhead'for'the'
routing.'
'
QUESTION'12:'
Why'would'you'not'use'Directed'Diffusion'algorithm'for'mobile'sensor'networks?'
'
SOLUTION'12:'
DD'has'four'signaling'steps'(Interest'Propagation,'Gradient'Setup,'Enforcement'and'
Data'Path'Selection)'plus'it'maintains'routing'tables.'When'the'network'topology'
changes'as'in'mobile'sensor'networks,'these'steps'must'be'repeated'which'cause'a'
lot'of'overhead'and'consumes'energy'as'well'as'wastes''resources.'DD'is'not'wellW
suited'for'networks'with'many'topology'changes'as'well'as'many'query'changes.'
'
'
'
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QUESTION'13:'
What'does'the'Negative'Reinforcement'help'for'Directed'Diffusion'Algorithm?'

'
SOLUTION'13:'
When'an'established'path'from'source'to'sink'(after'four'signaling'steps:'Interest'
Propagation,'Gradient'Setup,'Enforcement,'Data'Path'Selection)'breaks'due'to'node'
failure,'or'node'move,'or'wireless'problems,'the'optimal'path'no'longer'exists.''One'
possible'solution'to'repeat'the'entire'signaling'process'and'establish'a'new'optimal'
path.'This,'of'course,'will'cause'a'huge'overhead,'consume'energy,'and'waste'a'lot'of'
resources.'Instead'of'repeating'the'entire'process,'the'nodes'take'the'next'possible'
suboptimal'path'to'continue'the'communication.''
'
QUESTION'14.'
What'are'the'two'major'problems'of'geographical''routing'algorithms?'
'
SOLUTION'14:'
They'need'to'gather'the'global'topology'knowledge'about'the'wireless'sensor'
network.'That'means'the'exchange'of'HELLO'MESSAGES'for'this'purpose'will'
consume'a'lot'of'energy'and'waste'resources.'Huge'overhead.'Moreover,'they'may'
need'GPS'equipment'which'will'increase'the'equipment'costs.'If'we'use'localization'
algorithms'instead,'then'they'also'need'to'exchange'HELLO'MESSAGES'to'determine'
their'locations'first'which'in'turn'again'will'waste'a'lot'of'resources'and'consume'
energy.'
'
QUESTION'15.'
What'is'the'main'contribution'of'the'Partial'Knowledge'Range'geographical'routing'
algorithm?'
'
SOLUTION'15:'
The'PKTF'studies'the'tradeoff'between'Information'Cost'and'Communication'Cost.'
Information'cost'occurs'when'the'network'topology'knowledge'is'gathered'through'
HELLO'messages.'Communication'cost'occurs'when'the'actual'user'data'are'
transmitted.'''
'
'

'

'

'
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QUESTION'16.'

What'is'the'relationship'of'the'DISTORTION'FUNCTION'D(M)'and'ESRT?'

SOLUTION'16:'

Observed'Event'Detection'Reliability'''(i.e.,'the'distortion'observed'in'the'event'
estimation)''

and'Desired'Event'Detection'Reliability''(i.e.,''the'desired'event'estimation'distortion'
level'for'reliable'event'detection)(.(
((('

QUESTION'17.''

Why'would'you'not'use'the'TCP/IP'protocol'stack'for'wireless'sensor'networks?'

SOLUTION'17:'

Too'cumbersome,'too'many'details,'bad'for'energy'efficiency,'high'overhead,'
performance'degradation.'All'the'detailed'functionalities'of'TCP/IP'protocol'stack'
are'unnecessary'for'simple'sensor'networks.'

QUESTION'18.''

What'happens'if'the'Initiative'Concept'in'XWLayer'Protocol'not'satisfied?''
'
SOLUTION'18:'
The'receiving'node'cannot'participate'in'the'communication.'When'all'receiving'
nodes'cannot'satisfy'the'I'function'then'the'sender'may'decrease'its'expectations'
and'retransmit'the'RTS'control'packet'hoping'that''the'I'function'can'be'satisfied'
with'the'decreased'requirements.'
'
'
QUESTION'19:'

Why'is'KEEP'ALIVE'message'is'sent?'

SOLUTION'19:'

When'the'sender'does'not'get'any'response'from'the'receivers'(maybe'they'cannot'
satisfy'the'I'function)'it'may'think'that'the'receivers'may'be'dead.'

Thus,'the'receivers'should'beacon'these'KEEP'ALIVE'messages'from'time'to'time''to'
inform'the'sender'that'they'are'alive'but'they'cannot'take'part'in'the'communication'
due'to'their'I'function'results.'

'
'
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QUESTION'20:'
What'is'the'major'obstacle'that'we'cannot'use'Xlayer'Protocol'(Cross'Layer'Protocol)'
for'IPWSensor'networks?'How'can'we'overcome'it?'
'
SOLUTION'20:'
The'entire'world'uses'TCP/IP'protocol'stack'for'communication.'That'means'the'
network'which'uses'Xlayer'protocol'will'not'be'compatible'with'the'rest'of'the'
world.'One'solution'is'to'use'GATEWAYS'between'the'sensor'network'with'Xlayer'
protocol'and'the'Internet'with'TCP/IP'protocol'stack'where'the'protocol'conversion'
can'take'place.'
'
'
'

'
'
'
'
'

'
 


