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Year/sem: 02/04      Academic Year: 2014-2015 (even) 

UNIT II 

THE 8086 SYSTEM BUS STRUCTURE 

 

PART A 

 

1.  What are the three groups of signals in 8086 ?  

 The 8086 signals are categorized in three groups.  

 They are:  

 i. The signals having common functions in minimum and maximum mode.  

 ii. The signals having special functions for minimum mode.  

 iii. The signals having special functions for maximum mode.  

 

    2. What are the uses of AD15 – AD0 lines ?  

 AD15 – AD0 are time multiplexed memory I/O address and data lines. Address remains on the lines during 

T1 state, while data is available on data bus during T2, T3, Tw and T4 states. These lines are active high and float to 

a tristate during interrupt acknowledge and local bus hold acknowledge cycles. 

 

3. What is the operation of RD signal ?  

RD is an active low signal. When it is low, it indicates the peripherals that the processor is performing a 

memory or I/O read operation. 

 

4. Give the function of i. Ready and ii. INTR signal.  

 i. Ready signal:  

 It is an acknowledgement from slow devices of memory that they have completed data transfer.  The 

signal is synchronized by 8284 A clock generator to give ready input to 8086. The signal is  active high.  

 ii. INTR signal:  

 It is a level triggered input. This is sampled during the last cycle of each instruction to determine  the 

availability of the request. If any interrupt request is pending, the processor enters the  interrupt acknowledge 

cycle. This can be internally masked by resetting the interrupt enable flag.  The signal is active high and 

internally synchronized. 

 

5. What is the operation performed when TEST input is low ?  

 When the TEST input is low, execution will continue, else, the processor remains in an idle state. 

 

6. What is NMI (Non-Maskable Interrupt) ?  

 NMI is an edge-triggered input, which causes a type 2 interrupt. It is not maskable internally by  software 

and transition from low to high initiates the interrupt response at the end of the current  instruction. This input is 

internally synchronized. 

 

7. What is the purpose of clock input ?  

 The clock input provides the basic timing for processor operation and bus control activity. It is an 

 asymmetric square wave with 33% duty cycle. The range of frequency varies from 5MHz to  10MHz.   

 

8. What is the function of MN/MX pin?  

 The logic level at MN/MX pin decides whether processor operates in minimum or maximum mode. 

 

9. What happens when a high is applied to RESET pin?  
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 When a high is given to RESET pin, the processor terminates the current activity and starts 

 executing from FFFF0H. It must be active for atleast four clock cycles. It is internally  synchronized.   

 

10. Differentiate between minimum and maximum mode  

 

Minimum mode Maximum mode  

 

A processor is in minimum mode when MN/MX pin is 

strapped to +5V.  

 

A processor is in maximum mode when MN/MX is 

grounded.  

  

All the control signals are given out by microprocessor 

chip itself. 

The processor derive the status signals S2 , S1 and S0. 

Another chip called bus controller derives control 

signals using this status information.  

 

There is a single microprocessor. There may be more than one microprocessor.  

 

 

11. Draw the pin configuration of 8086.  

 Referc book page no:426 

 

12. Give any four pin definitions for the minimum mode.  

Symbol  Description  

 

 INTA  

 

 

 ALE  

 

 

 

HLDA  

 

 

HOLD  

Indicates recognition of an interrupt request. 

Consists of two negative going pulses in two 

consecutive bus cycles.  

 

Outputs a pulse at the beginning of the bus 

cycle and to indicate an address available on 

address pins.  

 

Outputs a bus grant to a requesting master.  

 

Receives bus requests from bus masters.  

 

13. What is a bootstrap loader ?  

When a “1” is applied to reset input, PSW, IP, DS, ES, CS and instruction queue are cleared and CS is set 

to FFFF. With IP = 0000 and CS = FFFF, the processor will begin executing from FFFF0. This location would be in 

read-only section of memory and contains a JMP instruction to a program for initializing the system and loading the 

operating system. Such a program is called as a bootstrap loader. 

 

14. What are the pins that are used to indicate the type of transfer in minimum mode ?  

The M/IO, RD, WR lines specify the type of transfer. It is indicated in the following table:  

M/IO  RD  WR   

0    

 

0 1 I/O Read 

0  

 

1   0 I/O Write 
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1 0 1 Memory read  

 

1 1 0 Memory write 

 

 

15. What is the operation of S0, S1 and S2 pins in maximum mode ?  

S2, S1, S0 indicates the type of transfer to take place during the current bus cycle. 

S2 S1 S0  

0   0    0 - Interrupt acknowledge  

0   0    1 - Read I/O port  

0   1    0 - Write I/O port  

0   1    1 - Halt  

1   0    0 - Instruction fetch  

1   0    1 - Read Memory  

1   1    0 - Write Memory  

1   1    1 - Inactive. 

 

S4 S3 

0 0 Extra Segment 

0 1 Stack Segment 

1 0 Code Segment 

1 1 Data Segment 

 

 

16. Give any four pin definitions for maximum mode.  

Symbol  Description  

QS1, QS0  

 

 

 

 

LOCK  

 

 

 

RQ/GT1  

 

 

 

RQ/GT0  

Reflects the status of the instruction 

queue. This status indicates the activity in 

the queue during the previous clock cycle.  

Indicates that the bus is not to be 

relinquished to other potential bus 

masters.  

 

For inputting bus requests and outputting 

bus grants.  

 

Same as RQ/GT1 except that a request on 

RQ/GT0 has higher priority.  

 

17. Draw the bus request and bus grant timings in minimum mode system  
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Bus request and bus grant timings in minimum. 

 

18. Draw RQ/GT timings in maximum mode.  

 
 

19. State the significance of LOCK signal in 8086.  

  If 8086 is working at maximum mode, there are multiprocessors are present. If the system  

  bus is given to a processor then the LOCK signal is made low. Processors. After the use of the   system 

bus again the LOCK signal is made high. That means it is ready to give the system bus to any processor.  

   

20. What is multiprogramming?  

  If more than one process is carried out at the same time, then it is know as    multiprogramming. 

Another definition is the interleaving of CPU and I/O operations among   several programs is called 

multiprogramming. To improve the utilization of CPU and I/O  devices, we are designing to process a set of 

independent programs concurrently by a single  CPU. This technique is known as multiprogramming.  

 

 21. What is the function of the BHE signal in 8086?  

  BHE signal means Bus High Enable signal. The BHE signal is made low when there is  

  Some read or write operation is carried out. ie. Whenever the data bus of the system is busy i.e. whenever 

there is some data transfer then the BHE signal is made low. 

 

22. What will happen when a DMA request is made, while the CPU is performing a memory or I/O cycles?  

When a DMA request is made, while the CPU is performing a memory or I/O cycles, it will request the local bus 

during T4 provided:  

i. The request occurs on or before T2 state of the current cycle.  

RQ’/ GT’ 
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ii. The current cycle is not operating over the lower byte of a word.  

iii. The current cycle is not the first acknowledge of an interrupt acknowledge sequence.  

iv. A lock instruction is not being executed.  

 

23. What are the schemes for establishing priority in order to resolve bus arbitration  

  problem?  

  There are three basic bus access control and arbitration schemes  

  1. Daisy Chaining  

  2. Independent Request  

  3. Polling 

  

24. What is I/o Programming 

I/o devices controlled either directly or indirectly by processor. 

DIRECT: In and out :8 bit or 16 bit contents of portA into AL, 8 bit or 16 bit contents of AL into Port A, 

INDIRECT: In AX, DX or In AL, DX. Out DX, AX or Out DX, AL. 

 

25. Differentiate Multiprocessing and Multiprogramming 

 

Multiprocessing Multiprogramming 

Form of parallel processing where several programs run 

simultaneously on two or more processors 

Form of parallel processing where several programs run 

at the same time on uniprocessor 

Use of multiprocessors.  Use of uniprocessor. e occurs 

Replace faulty processor when failure occurs in less time Will take much time to Replace faulty processor when 

failur 

 

26. What is system bus architecture? Give generalized 8086 system bus architecture. 

There are two types of buses; local and system bus. Microprocessors always connected to local bus and memory and 

i/o devices reside on system bus 

 

27. List some of the advanced microprocessors 

8088, 8089,8087, 80186, 80286, 80386,80486,pentium-major 

8259, 8282/83, 8284, 8286/87, 8288,8289 – interrupt controller 

28.  Define Multiprocessor System 

A multi processor system has two or more processors that can execute instructions or perform operations 

simultaneously 
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29. What are the three basic multiprocessor configuration that 8086 can support? 

1. Coprocessor configuration 

2. Closely coupled configuration 

3. Loosely coupled configuration 

 

30. What do you mean by numeric data processor 

8087 is the numeric processor. It adds arithmetic, trigonometric, exponential, and logarithmic instructions to 

8086/8088 instruction set for all data types. It supports 16,32,64 bit integers, floating point and 16 digit BCD data 

types 

 

 

31. What are the advantages of a loosely coupled configuration in a multiprocessor system.  

1. Each processor may have a local bus to access local memory or I/o devices so that a greater degree of 

parallel processing can be achieved 

2. More flexible 

3. Better system throughput by having more than one processor. 

4. If any fault occurs in a module, that faulty module can be detected and replaced. So the breakdown of entire 

system is avoidable. 

 

32. What are the functional units in 8087? 

 

1. Control unit 

2. Numeric execution unit 

 

33. How many I/O channels available in 8089 

Two . I/O Channel 1, I/O Channel 2. 

 

34. Name the data type of 8087. 

1. Binary integer 

2. Packed decimal number 

3. Floating point/ real number. 

 

35. Define system bus timing. 

Timing diagram of 8086 bus cycles includes general bus operation, memory & I/O read cycle and memory & I/O 

write cycle in minimum mode operation. memory & I/O read cycle and memory & I/O write cycle in maximum 

mode operation. Interrupt acknowledgement, bus request, bus grant timing in minimum and maximum mode 

operation. 

 

36. Give the timing diagram for memory & I/O read cycle and memory & I/O write cycle both in max, min 

mode operation. 

Refer text book pgno.574,575,576, 577 

 

37.   What is the need for multi processor system? 

 Due to the limited data width and lack of floating point arithmetic instructions, 8086 requires many 

instructions for computing even single floating point operation. For this NDP (8087) is used. 

 Some processor like DMA controllers can help 8086 with low level operations while the CPU can take care 

of high level operations. 

 

38.  What are the advantages of multi processor system? 
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 Several low cost processors may be combined to fit the needs of an application while avoiding the 

expense of the unneeded capabilities of a centralized system. 

 It is easy to add more processor for expansion as per requirement. 

 When failure occurs, it is easier to replace the faulty processor. 

  

39.  Define Coprocessor:  
A coprocessor is a computer processor used to supplement the functions of the primary processor (the CPU). 

Operations performed by the coprocessor may be floating point arithmetic, graphics, signal processing, string 

processing, encryption or I/O Interfacing with peripheral devices.  

 

40.  Give the functions of coprocessor 

 Coprocessors cannot fetch instructions from memory, execute program flow control instructions, do 

input/output operations, manage memory, and so on.  

 The coprocessor requires the host (main) processor to fetch the coprocessor instructions and handle all 

other operations aside from the coprocessor functions.  

 In some architecture, the coprocessor is a more general-purpose computer, but carries out only a limited 

range of functions under the close control of a supervisory processor. 

 

41. What is Multiprocessing 

Multiprocessing is the use of two or more central processing units (CPUs) within a single computer system. 

The term also refers to the ability of a system to support more than one processor and/or the ability to 

allocate tasks between them.  

 

42. Define Closely-coupled multiprocessor systems 

Closely-coupled multiprocessor systems contain multiple CPUs that are connected at the bus level. These CPUs 

may have access to a central shared memory, or may participate in a memory hierarchy with both local and shared 

memory. Mainframe systems with multiple processors are often closely -coupled. 

 

43.  What is Loosely-coupled multiprocessor systems 

Loosely-coupled multiprocessor systems are based on multiple standalone single or dual processor commodity 

computers interconnected via a high speed communication system 

. 

44.  Difference between Closely Coupled & Loosely Coupled Multiprocessor systems 

Closely Coupled Loosely Coupled 

1. Contains multiple CPUs that are connected at the bus 

level. These CPU may have access to a central shared 

memory or may participate in a memory hierarchy with 

local and shared memory. 

1. These are based on multiple standalone signal or 

dual [rocessor interconnected via a high speed 

communication system. 

2. They perform better and are physically smaller than 

loosely coupled system. 

2. Opposite to closely coupled. 

3. More expensive. 3. Less Expensive. 

4. The delay experienced is short, data rate is high, 

number of bits transferred per second is large. 

4. Delay is large, data rate is low. 

 

45. Define 80186 

80186- 16 bit processor. It has more built in hardware units such as three timers, two Dma controllers, one interrupt 

controller and pheripheral & memory select logic. 

 

46. Give the significance of advanced processors 

Processors Significance 

80186 16 bit Processor 

80286 16 bit processor, protected virtual address 

80386 32 bit processor 

80486 32 bit processor 

Pentium 64bit data bus & 32bit address 
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PART B 

 

1. Discuss in detail the pin configuration or signals of 8086 

Pin Diagram and Pin description of 8086 

 

 

 

  AD0 - AD15 (I/O): Address Data Bus 

  A19/S6, A18/S5, A17/S4, A16/S3 (0): Address/Status 

S6: 

S3 & S4: 

BHE /S7 (O): Bus High Enable/Status 

RD (O): READ 

TEST (I) 

INTR (I): Interrupt Request 

NMI (I): Non-Maskable Interrupt 

Reset (I) 

Ready (I) 

CLK (I): Clock 

MN/MX (I): Maximum / Minimum 

M/IO (O): Status line 

WR (O): Write 

INTA (O): Interrupt Acknowledge 

ALE (O): Address Latch Enable 

DT/ R (O): DATA Transmit/Receive 

DEN (O): Data Enable 

HOLD & HLDA (I/O): Hold and Hold Acknowledge 

S2, S1, S0 (O): Status Pins 

QS0, QS1 (O): Queue – Status 

LOCK (O) 

RQ/GT0 and RQ/GT1 (I/O): Request/Grant 
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2. Explain the two types of configuration with neat block diagram 

Minimum Mode Configuration 

In a minimum mode 8086 system, the microprocessor 8086 is operated in minimum mode by strapping its 

MN/MX* pin to logic1. In this mode, all the control signals are given out by the microprocessor chip itself. 

There is a single microprocessor in the minimum mode system. The remaining components in the system are 

latches, trans receivers, clock generator, memory and I/O devices. Some type of chip selection logic may be 

required for selecting memory or I/O devices, depending upon the address map of the system. 

The latches are generally buffered output D-type flip-flops, like, 74LS373 or 8282. They are used for separating 

the valid address from the multiplexed address/data signals and are controlled by the ALE signal generated by 

8086. Tran receivers  

The working of the minimum mode configuration system can be better described in terms of the timing diagrams 

rather than qualitatively describing the operations. The opcode fetch and read cycles are similar. Hence the timing 

diagram can be categorized in two parts, the first is the timing diagram for read cycle and the second is the timing 

diagram for write cycle. 

Fig shows the read cycle timing diagram. The read cycle begins in T1 with the assertion of the address latch 

enable (ALE) signal and also M/IO* signal. During the negative going edge of this signal, the valid address is 

latched on the local bus. The BHE* and A0 signals address low, high or both bytes. From Tl to T4, the M/IO* signal 

indicates a memory or I/O operation. At T2 the address is removed from the local bus and is sent to the output. The 

bus is then tristated. The read (RD*) control signal is also activated in T2 .The read (RD) signal causes the 

addressed device to enable its data bus drivers. After RD* goes low, the valid data is available on the data bus. The 

addressed device will drive the READY line high, when the processor returns the read signal to high level, the 

addressed device will again tristate its bus drivers. 
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Maximum Mode Configuration 

In the maximum mode, the 8086 is operated by strapping the MN/MX* pin to ground. In this mode, the 

processor derives the status signals S2*, S1* and S0*. Another chip called bus controller derives the 

control signals using this status information. In the maximum mode, there may be more than one 

microprocessor in the system configuration 

The basic functions of the bus controller chip IC8288, is to derive control signals like RD* and WR* (for 

memory and I/O devices), DEN*, DT/R*, ALE, etc. using the information made available by the processor 

on the status lines. The bus controller chip has input lines S2*, S1* and S0* and CLK 

 
 

 

3. Evaluate system Bus timing with neat block diagram 

4. The working of the minimum mode configuration system can be better described in terms of the timing 

diagrams rather than qualitatively describing the operations. The opcode fetch and read cycles are similar. 

Hence the timing diagram can be categorized in two parts, the first is the timing diagram for read cycle and 

the second is the timing 

diagram for write cycle. 
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5. Fig shows the read cycle timing diagram. The read cycle begins in T1 with the assertion of the address latch 

enable (ALE) signal and also M/IO* signal. During the negative going edge of this signal, the valid address 

is latched on the local bus. The BHE* and A0 signals address low, high or both bytes. From Tl to T4, the 

M/IO* signal indicates a memory or I/O operation. At T2 the address is removed from the local bus and is 

sent to the output. The bus is then tristated. The read (RD*) control signal is also activated in T2 .The read 

(RD) signal causes the addressed device to enable its data bus drivers. After RD* goes low, the valid data is 

available on the data bus. The addressed device will drive the READY line high, when the processor returns 

the read signal to high level, the addressed device will again tristate its bus drivers. 

 

The maximum mode system timing diagrams are also divided in two portions as read (input) and write 

(output) timing diagrams. The address/data and address/status timings are similar to the minimum mode. 

ALE is asserted in T1, just like minimum mode. The only difference lies in the status signals used and the 

available control and advanced command signals. 

 

Fig: Memory Read Timing in Maximum Mode 
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4. Enumerate I/O programming by its major input and output operation 

Input/output mechanism  

Memory-mapped I / O  

Programmed I/O Interrupts  

Direct Memory Acces 

Buses  

Synchronous Bus  

Asynchronous Bus 

 

 

 
 

                I/O device Maintenance 

Memory-mapped I / O  

 

I/O devices and the memory share the same address space, the arrangement is called Memory-mapped I/O. 

 • In Memory -mapped I/O portions of address space are assigned to I/O devices and reads and writes to those 

addresses are interpreted as commands to the I/O device.  

“DATAIN” is the address of the input buffer associated with the keyboard.  

- Move DATAIN, R0 reads the data from DATAIN and stores them into processor register  

R0; - Move R0, DATAOUT sends the contents of register R0 to location DATAOUT Option of special I/O 

address space or incorporate as a part of memory address space (address bus is same always). When the 

processor places the address and data on the memory bus, the memory system ignores the operation because the 

address indicates a portion of the memory space used for I/O. The device controller, however, sees the 

operation, records the data, and transmits it to the device as a command. User pg p ro grams are prevented from 
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issuin g / I /O operations directly because the OS does not provide access to the address space assigned to the 

I/O devices and thus the addresses are protected by the address translation. Memory mapped I/O can also be 

used to transmit data by writing or reading to select addresses. The device uses the address to determine the type 

of command, and the data may be provided by a write or obtained by a read. A program request usually requires 

several separate I/O operations. Furthermore, the processor may have to interrogate the status of the device 

between individual commands to determine whether the command completed successfully. 

 

 

Programmed I/O 

CPU has direct control over I/O – sit sensing status  

 Read/write commands  

 Transferring data CPU waits for I/O module to complete operation  

 Wastes CPU time 
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Interrupt Control 

When I/O Device is ready, it sends the INTERRUPT signal to processor via a dedicated controller line • Using 

interrupt we are ideally eliminating WAIT period 

 • In response to the interrupt, the processor executes the Interrupt Service Routine (ISR) 

DMA access control 

DMA controller acts as a Processor, but it is controlled by CPU  

• To initiate transfer of a block of words, the processor sends the following data to controller controller 

–  

The starting address of the memory block  

The word count – Control to specify the mode of transfer such as read or write  

 A control to start the DMA transfer  

 DMA controller performs the requested I/O operation and sends a interrupt to the processor upon 

completion 

5. Explain multiprogramming by comparing multiprocessing 

Multitasking has the same meaning of multiprogramming but in a more general sense, as it refers to having 

multiple (programs, processes, tasks, threads) running at the same time. This term is used in modern operating 

systems when multiple tasks share a common processing resource (e.g., CPU and Memory). 

Advantages of Multiprogramming 

It increases CPU Utilization 

It decreases total read time needed to execute a job\ 

Disadvantages of Multiprogramming 

It is fairly sophisticated and complex 

A multiprogramming operating system must keep track of a all kinds of jobs it is concurrently running 

(i). Single Program 

 

 

 Runru   Wait         Wait 

 

 

 

(ii). Multiprogramming with two programs: 

 

                                                                                                                                     Program A 

                                                     Wait                                                        Wait 

 

 

Program B 

 

               Wait                                        Wait                                                         Wait 

 

 

 

                                                                                  ………………………………………… 

                                           Wait                            

 

6. Deduce the concept of system bus structure 

Run Run 

Run Run 

Run Run 

Run         Run 

  A               B 

 

  A 
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7. Discuss about the multiprocessor configurations of 8086. 

 

 Multiprocessor Systems refer to the use of multiple processors that execute instructions simultaneously 

and communicate using mailboxes and semaphores  

Maximum mode of 8086 is designed to implement 3 basic multiprocessor configurations:  

1. coprocessor (8087)  

2. closely coupled (8089)  

3. loosely coupled (Multibus) 

 

 Coprocessors and closely coupled configurations are similar in that both the CPU and the external processor share:  

- Memory  

- I/O system  

- Bus & bus control logic  

- Clock generator 
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Coprocessor cannot take control of the bus, it does everything through the CPU  

- 8089 shares CPU=s clock and bus control logic  

- communication with host CPU is by way of shared memory  

- host sets up a message (command) in memory  

- independent processor interrupts host on completion 

 

Closely Coupled processor may take control of the bus independently Two 8086‟s cannot be closely coupled 
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8. Assume that loosely coupled multiprocessor system consists of an 8086 with a local memory in one module 

and in another module two 8089 with local bus. Determine the major bus interface Devices required for 

each module 

A loosely coupled multiprocessor system is a type of multiprocessing where the individual processors are 

configured with their own memory and are capable of executing user and operating system instructions 

independent of each other. This type of architecture paves the way for parallel processing. Loosely coupled 

multiprocessor systems are connected via high-speed communication networks. 

Loosely coupled multiprocessor systems are also known as distributed memory, as the processors do not 

share physical memory and have their own IO channels. 

- Each module is capable of being the bus master 

- Any module could be a processor capable of being a bus master, a coprocessor configuration or a closely coupled 

configuration. 

- No direct connections between the modules. Each shares the system bus and communicates through shared 

resources. 

- Processor in their separate modules can simultaneously access their private subsystems through their local busses, 

and perform their local data references and instruction fetches independently. 

This results in improved degree of concurrent processing. 

- Excellent for real time applications, as separate modules can be assigned specialized tasks. 

ADVANTAGES: 

- high system throughput can be achieved by having more than one CPU. 

- The system can be expanded in modular form. Each bus master module is an independent unit and normally 

resides on a separate PC board. One can be added or removed without affecting the 

Others in the system. 
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- A failure in one module normally does not affect the breakdown of the entire system and the faulty module can be 

easily detected and replaced 

- each bus master has its own local bus to access dedicated memory or IO devices so a greater degree of parallel 

processing can be achieved. 

PROBLEMS: 

- Bus Arbitration (contention): Make sure that only 1 processor can access the bus at any given time 

- must synchronize local and system clocks for synchronous transfer 

- requires control chips to tie into the system bus 

Processor Bus Access: 

- Needs some kind of priority allocation 

- Output a Bus Request >BRQ= to request the bus >> BRQ line goes to some controller 

- Input a Bus Grant >BGR= to gain access to bus >> BGR line from some controller 

- Output a Bus Busy >BBSY= signal to hold the bus 

Clocking: 

- take both clocks and derive a common clock (ie: local clock & system clock) 

or 

- take leading edge of one of the clocks >> can alternate or change for each individual 

Operation (clock will jitter) 

9. Explain the basic bus access control and arbitration schemes used in multiprocessor system or Explain the 

basic bus access control and arbitration schemes used in loosely coupled multiprocessor system. 

 BUS ALLOCATION SCHEMES: 

Daisy Chaining: 

- Need a bus controller to monitor bus busy and bus request signals 

- Sends a bus grant to a Master >> each Master either keeps the service or passes it on 

- Controller synchronizes the clocks 

- Master releases the Bus Busy signal when finished 

 
Polling: 

- Controller sends address of device to grant bus access 

- Can use priority resolution here: 

memory= highest priority 

- Highest priority is granted first, if it does not respond, then a lower priority is granted, and so on 

until someone accepts 

(ie: one request line, 3-bit grant line) 
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Independent: 

- Each master has a request and grant line 

- Now just a question of priority 

- Could have fixed priority, rotating priority, etc. 

usually fixed because memory is desired to be the highest priority 

- Synchronization of the clocks must be performed once a Master is recognized 

- Master will receive a common clock from one side and pass it to the controller which will derive a clock 

for transfer 

- Can accurately predict calculations (since memory is always the highest priority) 

 
10. Illustrate various topologies with different interfacing examples. 

1. . Daisy Chaining 

2. Polling 

3. Independent 

11. Write a brief note on 8086 base loosely coupled system configuration 

A loosely coupled multiprocessor system is a type of multiprocessing where the individual processors are 

configured with their own memory and are capable of executing user and operating system instructions 

independent of each other. This type of architecture paves the way for parallel processing. Loosely coupled 

multiprocessor systems are connected via high-speed communication networks. 

Loosely coupled multiprocessor systems are also known as distributed memory, as the processors do not 

share physical memory and have their own IO channels. 

- Each module is capable of being the bus master 

STUDENTSFOCUS.COM



SRI VIDYA COLLEGE OF ENGINEERING AND TECHNOLOGY,VIRUDHUNAGAR COURSE MATERIAL (QB) 
 

EC6504-MP&MC, UNIT 2 Page 20 
 

- Any module could be a processor capable of being a bus master, a coprocessor configuration or a closely coupled 

configuration. 

- No direct connections between the modules. Each shares the system bus and communicates through shared 

resources. 

- Processor in their separate modules can simultaneously access their private subsystems through their local busses, 

and perform their local data references and instruction fetches independently. 

This results in improved degree of concurrent processing. 

- Excellent for real time applications, as separate modules can be assigned specialized tasks. 

ADVANTAGES: 

- high system throughput can be achieved by having more than one CPU. 

- The system can be expanded in modular form. Each bus master module is an independent unit and normally 

resides on a separate PC board. One can be added or removed without affecting the 

Others in the system. 

- A failure in one module normally does not affect the breakdown of the entire system and the faulty module can be 

easily detected and replaced 

- each bus master has its own local bus to access dedicated memory or IO devices so a greater degree of parallel 

processing can be achieved. 

PROBLEMS: 

- Bus Arbitration (contention): Make sure that only 1 processor can access the bus at any given time 

- must synchronize local and system clocks for synchronous transfer 

- requires control chips to tie into the system bus 

Processor Bus Access: 

- Needs some kind of priority allocation 

- Output a Bus Request >BRQ= to request the bus >> BRQ line goes to some controller 

- Input a Bus Grant >BGR= to gain access to bus >> BGR line from some controller 

- Output a Bus Busy >BBSY= signal to hold the bus 

Clocking: 

- take both clocks and derive a common clock (ie: local clock & system clock) 

or 

- take leading edge of one of the clocks >> can alternate or change for each individual 

Operation (clock will jitter) 

12. Explain the basic bus access control and arbitration schemes used in multiprocessor system or Explain the 

basic bus access control and arbitration schemes used in loosely coupled multiprocessor system. 

 BUS ALLOCATION SCHEMES: 

Daisy Chaining: 

- Need a bus controller to monitor bus busy and bus request signals 

- Sends a bus grant to a Master >> each Master either keeps the service or passes it on 

- Controller synchronizes the clocks 

- Master releases the Bus Busy signal when finished 

 
Polling: 

- Controller sends address of device to grant bus access 

- Can use priority resolution here: 

memory= highest priority 
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- Highest priority is granted first, if it does not respond, then a lower priority is granted, and so on 

until someone accepts 

(ie: one request line, 3-bit grant line) 

 
Independent: 

- Each master has a request and grant line 

- Now just a question of priority 

- Could have fixed priority, rotating priority, etc. 

usually fixed because memory is desired to be the highest priority 

- Synchronization of the clocks must be performed once a Master is recognized 

- Master will receive a common clock from one side and pass it to the controller which will derive a clock 

for transfer 

- Can accurately predict calculations (since memory is always the highest priority) 

 
12. Evaluate closely coupled system configuration in detail. 
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13. Give brief introduction to advanced processors with its supporting components. 

1. 80186 

2. 80286 

3. 80386 

4. 80486 

5. Pentium Processors 
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