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%XAMINATION

❚ 7RITTEN�EXAMINATION

❙ ����POINTS������%#43
POINTS	

❚ %XAM�QUESTIONS�BOTH�IN�3WEDISH�AND�%NGLISH

❚ 9OUR�ANSWERS�IN�3WEDISH�OR�%NGLISH

❚ 'RADING

❙ -AX��NUMBER�OF�POINTS����

❙ 4O�PASS�THE�EXAM��MINIMUM����POINTS�

❚ %XAMINATION�DATE�AND�TIME������
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������
��

❙ HTTP���WWW�STUDENT�LIU�SE�SEARCH�

&OR�THE�%XAM

❚ !LL�LECTURE�NOTES

❙ %XCEPT� 0OWER�$ISSIPATION�IN�#-/3�#IRCUITS

❚ 4EXTBOOK

❙ 3EE�THE�READING�INSTRUCTIONS�ON�THE�COURSE�WEB�PAGE

❚ 4HE�4ECHNOLOGY�"EHIND�#RUSOE�0ROCESSORS

❚ .OTE�

❙ .O�TECHNICAL�DETAILS�OR�BLOCK�DIAGRAMS�CORRESPONDING
TO�ANY�MICROPROCESSOR�OR�PARTICULAR�COMPUTER
ARCHITECTURE�AND�CIRCUIT�ARE�REQUESTED�AT�THE�EXAM
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&OR�THE�%XAM

❚ 0REREQUISITES�
❙ #HAPTER����#OMPUTER�%VOLUTION�AND�0ERFORMANCE

❘ ����!�"RIEF�(ISTORY�OF�#OMPUTERS

❘ ����$ESIGNING�FOR�0ERFORMANCE

❙ #HAPTER����3YSTEM�"USES

❘ ����#OMPUTER�#OMPONENTS

❘ ����#OMPUTER�&UNCTION

❘ ����)NTERCONNECTION�3TRUCTURES

❘ ����"US�)NTERCONNECTION

❙ #HAPTER����%XTERNAL�-EMORY

❘ ����-AGNETIC�$ISK

❘ ����/PTICAL�-EMORY

❘ ����-AGNETIC�4APE

&OR�THE�%XAM

❚ 0REREQUISITES��CONTINUED	�
❙ #HAPTER����)NPUT�OUTPUT

❘ ����%XTERNAL�$EVICES

❘ ����)�/�-ODULES

❘ ����0ROGRAMMED�)�/

❘ ����)NTERRUPT
$RIVEN�)�/

❘ ����$IRECT�-EMORY�!CCESS

❘ ����)�/�#HANNELS�AND�0ROCESSOR

❙ #HAPTER����)NSTRUCTION�3ETS��#HARACTERISTICS�AND�&UNCTIONS

❘ ����-ACHINE�)NSTRUCTION�#HARACTERISTICS

❘ ����4YPES�OF�/PERANDS

❘ ����4YPES�OF�/PERATIONS

❘ ����!SSEMBLY�,ANGUAGE

&OR�THE�%XAM

❚ 0REREQUISITES��CONTINUED	�
❙ #HAPTER�����)NSTRUCTION�3ETS��!DDRESSING�-ODES�AND�&ORMATS

❘ �����!DDRESSING

❘ �����)NSTRUCTION�&ORMATS

❙ #HAPTER�����#ONTROL�5NIT�/PERATION

❘ �����-ICRO
OPERATIONS

❘ �����#ONTROL�OF�THE�0ROCESSOR

❘ �����(ARDWIRED�)MPLEMENTATION

❙ #HAPTER�����-ICROPROGRAMMED�#ONTROL

❘ �����"ASIC�#ONCEPTS

❘ �����-ICROINSTRUCTION�3EQUENCING
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4OPICS

❚ "ASIC�)SSUES�IN�#OMPUTER�!RCHITECTURES

❚ 4HE�-EMORY�3YSTEM

❚ )NSTRUCTION�0IPELINING

❚ 2)3#�!RCHITECTURES

❚ 3UPERSCALAR�!RCHITECTURES

❚ 6,)7�!RCHITECTURES

❚ !RCHITECTURES�FOR�0ARALLEL�#OMPUTATION

❚ !RCHITECTURES�FOR�,OW�0OWER��#RUSOE�0ROCESSORS

%XAM�1UESTIONS

❚ .O�EXAMINATION�HISTORY��BUT�EXAM�QUESTION

EXAMPLES�AVAILABLE�

❚ "ASIC�)SSUES�IN�#OMPUTER�!RCHITECTURES

❙ 7HICH�ARE�THE�MAIN�COMPONENTS�IN�THE�STRUCTURE�OF�A
VON
.EUMANN�ARCHITECTURE�
7HICH�ARE�THE�PRIMARY�FUNCTIONS�OF�THESE
COMPONENTS�

%XAM�1UESTIONS

❚ 4HE�-EMORY�3YSTEM

❙ 7HY�IS�THE�MEMORY�SYSTEM�OF�A�COMPUTER�ORGANIZED
AS�A�HIERARCHY�
7HAT�ARE�THE�BASIC�ELEMENTS�OF�A�MEMORY�HIERARCHY�

❙ 7HICH�ARE�THE�MAIN�CHARACTERISTICS�OF�THE�TWO
MAPPING�ALGORITHMS�FOR�CACHE�MEMORIES��DIRECT�AND
ASSOCIATIVE��)LLUSTRATE�WITH�A�FIGURE�FOR�EACH�ONE�
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%XAM�1UESTIONS

❚ )NSTRUCTION�0IPELINING

❙ 7HAT�ARE�PIPELINE�HAZARDS��%NUMERATE�AND�BRIEFLY
PRESENT�THE�THREE�TYPES�OF�PIPELINE�HAZARDS�

❙ #ONSIDER���INSTRUCTIONS�EACH�WITH�EXECUTION�TIME�4EX�
4HEY�ARE�EXECUTED�BY�A���STAGE�PIPELINE��0IPELINE
OVERHEADS�ARE�IGNORED��(OW�LONG�DOES�IT�TAKE�TO
EXECUTE�THE���INSTRUCTIONS�BY�THE�PIPELINED�#05��WE
SUPPOSE�THAT�THERE�ARE�NO�HAZARDS	��$RAW�A�FIGURE�

❙ 3TATIC�BRANCH�PREDICTION��(OW�DOES�IT�WORK��3HOW
THREE�ALTERNATIVE�APPROACHES�

%XAM�1UESTIONS

❚ 2)3#�!RCHITECTURES

❙ 7HAT�ARE�THE�MAIN�CHARACTERISTICS�OF�2)3#
ARCHITECTURES�

❙ 4HE�DESIGN�OF�2)3#�ARCHITECTURES�IS�BASED�ON�CERTAIN
CHARACTERISTICS�OF�CURRENTLY�USED�PROGRAMS�
%NUMERATE�AT�LEAST�FIVE�SUCH�CHARACTERISTICS�

%XAM�1UESTIONS

❚ 3UPERSCALAR�!RCHITECTURES

❙ $ATA�DEPENDENCIES��%NUMERATE�THE�THREE�TYPES�OF
DATA�DEPENDENCIES�AND�GIVE�AN�EXAMPLE�FOR�EACH�

❙ 'IVE�AN�EXAMPLE�WITH�OUTPUT�DEPENDENCY�AND
ANOTHER�ONE�WITH�ANTIDEPENDENCY��3HOW�HOW�THEY
CAN�BE�SOLVED�BY�REGISTER�RENAMING�
7HICH�DATA�DEPENDENCIES�HAVE�TO�BE�CONSIDERED�BY�A
SUPERSCALAR�#05�USING�

❘ IN
ODER�ISSUE�WITH�IN
ORDER�COMPLETION�

❘ OUT
OF
ORDER�ISSUE�WITH�OUT
OF
ORDER�COMPLETION�
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%XAM�1UESTIONS

❚ 6,)7�!RCHITECTURES

❙ 7HAT�ARE�THE�MAIN�CHARACTERISTICS�OF�6,)7
ARCHITECTURES��7HAT�ARE�THE�ADVANTAGES�AND
DISADVANTAGES�OF�6,)7�ARCHITECTURES�

❙ 7HAT�ARE�THE�MAIN�CHARACTERISTICS�OF�AN�%0)#
PROCESSOR��#OMPARE�WITH�A�6,)7�ARCHITECTURE�
%XPLAIN�THE�NOTION�OF�PREDICATED�EXECUTION�

%XAM�1UESTIONS

❚ !RCHITECTURES�FOR�0ARALLEL�#OMPUTATION

❙ &LYNN�S�CLASSIFICATION�OF�COMPUTER�ARCHITECTURES��GIVE
THE�DEFINITION�OF�THE�ALTERNATIVE�ARCHITECTURES�AND
DRAW�FOR�EACH�ONE�A�BLOCK�DIAGRAM�

❙ (OW�DOES�THE�RATIO�OF�SEQUENTIAL�COMPUTATIONS
INFLUENCE�THE�SPEEDUP�OBTAINED�WITH�A�PARALLEL
COMPUTER��!MDAHL�S�LAW�

❙ 7HAT�IS�THE�CACHE�COHERENCE�PROBLEM�IN�PARALLEL
ARCHITECTURES��7HAT�IS�A�DIRECTORY�PROTOCOL�AND�HOW
DOES�IT�SOLVE�THE�CACHE�COHERENCE�PROBLEM�

%XAM�1UESTIONS

❚ !RCHITECTURES�FOR�,OW�0OWER��#RUSOE�0ROCESSORS

❙ 7HY�IS�LOW�POWER�CONSUMPTION�IMPORTANT�
7HAT�ARE�THE�MAIN�APPROACHES�TO�REDUCING�POWER
CONSUMPTION�

❙ 7HAT�IS�#ODE�-ORPHING��%XPLAIN�HOW�THE�#ODE
-ORPHING�SOFTWARE�WORKS��$ESCRIBE�EACH�OF�THE�THREE
TRANSLATION�STEPS�


