
Table 2.1   Sample Program Execution Attributes

JOB1 JOB2 JOB3

Type of job Heavy compute Heavy I/O Heavy I/O

Duration 5 min 15 min 10 min

Memory required 50 K 100 K 80 K

Need disk? No No Yes

Need terminal? No Yes No

Need printer? No No Yes



Table 2.2   Effects of Multiprogramming on Resource Utilization

Uniprogramming Multiprogramming

Processor use 22% 43%

Memory use 30% 67%

Disk use 33% 67%

Printer use 33% 67%

Elapsed time 30 min 15 min

Throughput rate 6 jobs/hr 12 jobs/hr

Mean response time 18 min 10 min



Table 2.3   Batch Multiprogramming versus Time Sharing

Batch Multiprogramming Time Sharing

Principal objective Maximize processor use Minimize response time

Source of directives to

operating system

Job control language

commands provided with the

job

Commands entered at the

terminal



Table 2.4   Operating System Design Hierarchy

Level Name Objects Example Operations

13 Shell User programming

environment

Statements in shell language

12 User processes User processes Quit, kill, suspend, resume

11 Directories Directories Create, destroy, attach,

detach, search, list

10 Devices External devices, such as

printers, displays, and

keyboards

Open, close, read, write

9 File system Files Create, destroy, open, close,

read, write

8 Communications Pipes Create, destroy, open, close,

read, write

7 Virtual memory Segments, pages Read, write, fetch

6 Local secondary store Blocks of data, device channels Read, write, allocate, free

5 Primitive processes Primitive processes,

semaphores, ready list

Suspend, resume, wait, signal

4 Interrupts Interrupt-handling programs Invoke, mask, unmask, retry

3 Procedures Procedures, call stack, display Mark stack, call, return

2 Instruction set Evaluation stack,

microprogram interpreter,

scalar and array data

Load, store, add, subtract,

branch

1 Electronic circuits Registers, gates, buses, etc. Clear, transfer, activate,

complement

Shaded area represents hardware.



Table 2.5    Some Areas Covered by the Win32 API [RICH97]

Atoms

Child controls

Clipboard manipulations

Communications

Consoles

Debugging

Dynamic link libraries (DLLs)

Event logging

Files

Graphics drawing primitives

Keyboard and mouse input

Memory management

Mutimedia services

Networks

Pipes and mailslots

Printing

Processes and threads

Registry database manipulation

Resources

Security

Services

Structured exception handling

System information

Tape backup

Time

Window management



Table 2.6   NT Microkernel Control Objects [MS96]

Asynchronous Procedure Call Used to break into the execution of a specified thread and to

cause a procedure to be called in a specified processor mode.

Interrupt Used to connect an interrupt source to an interrupt service

routine by means of an entry in an Interrupt Dispatch Table

(IDT). Each processor has an IDT that is used to dispatch

interrupts that occur on that processor.

Process Represents the virtual address space and control information

necessary for the execution of a set of thread objects. A process

contains a pointer to an address map, a list of ready thread

containing thread objects, a list of threads belonging to the

process, the total accumulated time for all threads executing

within the process, and a base priority.

Profile Used to measure the distribution of run time within a block of

code. Both user and system code can be profiled.


