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L I I. | Address Latch Enable. [For Demultiplexing Address bus and ,
Data bus.
1 2 | Carry Flagis setif there is a cérryﬁf‘le?performing an 5
arithmetic operation. Otherwise it is zero.ic. Reset
L3 Assembler converts Assembly Level l.aﬁg:uégéTnio Machine
Language. 2
1. 4 Core is an individual processor within a CPU.
2
L 5 Protected Virtual Address Mode. By setting PE bit in the 2

control register CRo

_ . PARIB

(514312 Wit 8§71 £ 643 2) o
AX[ RO [D[T TS|z |5 pyx [ PIR[eY

K

O- Overflow Nag; set if overflow occurs
D- Direction fag: used for string manipulation instructions. 6
\- In}errupt flag; t'c_w cnabling external maskable interrupt.
'is"-g_‘mp flag; tit:llr single step exceution mode.

mm?l fag; Result of an arithmetic operation is positive then

/- Zero flag: set if result is zero

AC- Auxiliary Carry Nag; set if i

b ag. sct if there is a carry i
operation, ¥inBED

P- Parity Mag; set if low |
b g er byte of result contains even number

CY- carry flag: set ift i .
ol y Hag; setif there is a carry out of the MSRB in

e -
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Homogeneous multicore processors include only identical
COres.

| [aed Ao
Cewe] 'l'o\'c_l Gve

Heterogeneous multicore processors have cores that are not

identical.
hR DSp
Cave Cave

R?aﬁd?m?ﬁd&g:_ﬁhén 80386 is resetted it enters into this
mode.similar to 8086 but allows access to 32 bit

registers,operand size is|6 bits,paging is disabled,can access
IMB of physical memory.

Virtual 8086 Mode: it performs all 8086 applications with all
protected features of B0386.scgment registers are used similar
to real mode.20 bit physical address is obtained by shifling
left 4 times the segment register and adding to offset.can
access | MB physical memory. Paging is enabled.
Superscalar Architecture
Branch prediction
Pipelined FFloating point Unit
64 bit data bus
Virtual mode extension

| Separatc 8KB code and 8KB DataCache

i3 CPUs have only two core.
i3 operates at lower [requencies.
i3 does not have Turbo Boost.

Core i3 has smaller 1.3 cache
i3 supports hyperthreading.
i3 is used in entry level application field.

3+3

6
(Any four)

6
(Any four)
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1\ 1 [\ Data Transter Instructions; MOV, XC) 1GPUSHLPOPIN.OLUI]

|| \ Arithimetic Instructions: 343
' ' (Any 3
ADDADUSUB SBRANC DECMUL DIV.CMP from each)
\ . — —
| 7 Instructions assembliy language consists of instructions They

A s lared into machinge codes. insi uctions produce .
t3
exevutable condes S

Dircctives: They are pseudo-instructions. Fhey do not
produce executable code, | hey direet the assembler 1o perform

| 10 certain wans.
|

. PART C
. 1I_ # ] |
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| - = -l = = =-4 |
| H A-Bus
En .- ]
1 | |
AVl AL .
| J |
\ ' = |
3 |
S ™ L |
’ o | | |

BIU: Bus Interface Unit; fetches instructions,reads data from
memory or /0 ports and bufYers in queue.

I:ZU: Exccution unit; works parallel with BIU, fetch instruction
from queue, decode and execute. iy has 16 bit ALLU for
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1.

perlorming the arithmetic taddition, subtraction etc) and
logical (ORNOT eteyoperations,

Arithmetie et shifl the given 16 bit address and add the
oflset 1o get the 20 bit physical address. ea ‘.

Base MAddyess - 2222 13

—_— =

offser = g0 e W

P\\Us\‘an Aoldvess = 22220 ¥
cobl 6

1T223 60

'|}Eienural_Purnnsc Registers: four 16 bit registers
Accumalator AX- AHAL

Base Register BX- BI.BL

Counter Register CX- CH.CL

Data Register DX- DH,DIL.

2)Pointer and Index Regislers

SP- Stack Pointer

BP- Base Painter

SI- Source Index

DI- Destination Index

3) Segment Registers

DS- Data scgment; store program data, constants,
variables

SS- Stack Segment, for stack in a program

ES: Extra Segment; store data strings for special instructions
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A Insteuction Pointer and Flags

I points o nextinstruction in the current code segment

Flags: Cheeking various conditions

[

BM:P(O?I'-H URARELENCYY

Cawrrey Q!ﬂiﬂﬂ CX|cw | CA

—_—

h“ln{ﬂt?mx Dw | Da

A
Stacle Powkey SP h‘r :;ﬂhv
Ben e ?u'w-'r-t.‘r BP
Sowvee 1nden _.“_E.FJ_'_-—-———-
Vi whion ivdle -—-:%Jig—‘——“
vir
cndi 'S;Pv::c o [ D5 .:4.3 Hg:l:_s
1
AT 51 mevi| 52 D
Crby e S€ Q‘ﬂ — {55
J_;;:‘-.‘\Md,m pum'r{'r F‘j& PGU’ J_? ek 41-'10'%5
&y

HOLD: Used fir Direct Memory access.ie, when 1HOLD |
indicates another master requesting bus aceess,

HLDA: tlold m.knuwlcdgc. m‘:cr receiving HOLD request
processor issues HLD,

READY: Acknow ledpement signal sent by peripheral when
i is ready o transter data.ic

For communicating with slower peripherals.

UNIT I
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V. a. 1) Type zero interrupt (Divide by Zero interrupt): When the 10
quotient of division operation is too large (o (it in the (2 marks
destimation register.Uy: division by zero cach)
iType | Interrupt single step Interrupt): For debugging
Assembly Tanguage Program. Processor executes one
mstruction.then stops, contents of memory locations,registers

| are exammed oy see the resalt,

{ il s 2 borerrugpt NN, Moy Maskable Interrupt, wsed in

’I' cmurgencey conditions.when power fails,used 1o suve program

and data.
DTy pe 3 Interrupt (Break Point Interrupt): Break point is
inserted in program for debugging. Upto the hreak point
program is exceuted ISS stores content of registers on stack
«contents of registers displayed on CRT.
3 Type 4 Interrupt(Overflow Interrupt):If the signed result of
two signed numbers s o large to it in memory location
overflow error occurs. INTO instruction is used immediately
afler arithmetic instruction.

v b. | MOV ALOSH
MOV BL.05H 5
ADD AL.BI.

HIL1
Tpwhs 1 ALA— 08"
BA A— 05H

VI a.

I') Immediate Addressing Mode 10
Eg: MOV AX. 0016 (2 marks
2) Register Addressing Mode cach.
Lg: MOV AX, CX any 5)

3) Direct Addresssing Mode;
Eg:MOV AX, |4000 4

4)Register Indirect .
Eg: MOV AX. |BX]
3)Based Addressing with Displacement

FpiMOV AX, 1234 H [BX]

Efective address of source is obtained by adding the contents
ol BX and 16 bit Displacement

6)Indexed Addressing with displacement

Eg: MOV AX, 1234 H [SI]
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‘- Effective address is obtained by adding the content of index

register and displacement.
T VO port addressing
Port address is specified with lixed port address.

-

ATCIN AL DN

MOV BL.05H s
MUL BI.
HLT
Lpwls AL A 0%H
BL 4— o5h
- “uNeTWRE ] _,____]
1Enacehin T isegrent, "7 T 7|
¢ 35
WA Expl 5

UAVA
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e
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|

AL

I)Bus Interface Unit:1t interfaces with the memory and 1/0.
80386 gencrates address. data and control signals.

2) Code Prefetch Unit: Fetches instruction from memory.
Paging unit converts address generated by prefetch unit to
physical address.
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|32 bicnon multiplexed address bus.

' Provides multitasking support.

pretetch umit imto microcodes and stored in instruction queue.
ey

DScpmentation Unit Produces o wanslated linear address
wWhich pagimg umit translates into physical address,

MPagmg UnicChecks tor paging violations before it sends a
| Bus reguiest

O ecuton umit operates on decoded istration perlorme

R A e e N T IS T B ST (I R v e
Moo esdos and pacalle! hardware Tor mulviply hivide and

citectn e address calvalation.
B processon
12 bt data bus and 32 bit internal registers

Break point registers.
Contains 129 basic instructions.

| Pipelined architecture.

1Core Execution Unit: It contains code cache, data cache,
| branch prediction, separate 8 KB code cache, 8KB data cache.

D)nteger Pipe line unit: it has 5 stages,
CiPrefetch: CPU fetches instructions from instruction cache

| and stores.

[ 1lnstruction Decode: CPU decodes the instruction and

- generales a control word.

1)Address generation: CPU generates address for data
memory references.

iv) Execution: CPU cither accesses the data cache for data
operands or computes the result in ALL.

v)Write Back: Depending on the exceution result

CPU updates the register's contents or status in the fMag

register,

3) Vloating Point Pipeline unit: It consists of 8 slages,
feweh, first execute, second execule, write float and error

reporting stages.
4) 64 bit bus interface: It is used (o interface external VO
devices.
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vilL. | . Superpipelining.
Integrated Level 2 Cache.
32 bit optimization.
Wider address bus
Greater multiprocessing
Out of order completion

Supcrior branch Prediction
Register renaming
Speculative execution

L Dwvidey

3
(any five)
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Core i5: it has 4 cores, operate al higher (requency, it has

Furbo Boost, Larger L3 cache, does not supporl 10
hyperthreading, its application field is mainstream. (5 marks
' for each)

Core i7: it has 4 cores, operate at higher [requency, it has
Furbo Boost. Larger 1.3 cache, support hyperthreading, its
application 1leld is high end. \

HTTP: Hyper Threading Technology. developed by intel
Corporation, enables processor 1o exceute two threads or sets
of instructions at the same time. like two separale processsors
together. Can improve processing performance both in
uniprocessor machine or for multiprocessor application.

Threads can make GUI more responsive. It facilitatesthe 5
overlap ol /0O and computation.

I') Interconnects: With multiple cores and shared resources

such as memory. buses.and 1/0). the interconnection between 0
cores is the big problem. Interconnection reduce latency. (3 marks
congestion and allow higher bandwidths. Early multicore each)

processor used bus based interconnection, recently uses ring,
mesh. cross bar topologics.

ia[a:

>
—>
b ]
,'

A A D

JIcERG
Bws Lrhey connadd - ﬂivﬂ S whevcanred.
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M)Caches and Cache Coherence: All multicore processors
have a Level | cache as private resource for cach core.some
have Level 2 cache | Level 3 cache is shared. Due to
distributed private cache, cache coherence is a problem. Once
an intention ol writing in a private cache is observed. the
other caches cither invalidate or update their private copies of ’
this location. Thus coherence between the private caches of
each core is ensured,

3) Programming Aspects: For using multocore processor in
full potential application need to be written so that different
parts of the program can be run concurrently on separate
cores. Thus a multithreaded program is needed such tha
dillerent cores can run difTerent threads simuliancously.

b. I)Virtualization: allows system to work with more than one 6
operating system, (Any three
2)Turbo Boost: It allows the processor core to run 2 marks
automatically and opportunistically at a higher clock each) .
frequency.

3)Hyperthreading: Enables the processor o execute two
threads or scts of instructions at the same time.

4)Advanced vector extensions: It uses 256 bit vector data to
perform operations ol integer,floating pointelc

S S E—
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