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Abstract :- 

Mach is a multiprocessor operating system kernel and environment under development at 

Carnegie Mellon University. Mach provides a new foundation for UNIX development that 

spans networks of uniprocessors and multiprocessors. This paper describes Mach and the 

motivations that led to its design. Also described are some of the details of its implementation 

and current status. 

1. Introduction:- 

 Mach1 is a multiprocessor operating system kernel currently under development at 

Carnegie-Mellon University. In addition to binary compatibility with Berkeley’s 

current UNIX2 4.3BSD release, Mach provides a number of new facilities not 

available in 4.3: • Support for multiprocessors including: – provision for both tightly-

coupled and loosely-coupled general purpose multiprocessors and – separation of the 

process abstraction into tasks and threads, with the ability to execute multiple threads 

within a task simultaneously. • A new virtual memory design which provides: – large, 

sparse virtual address spaces 

2. Design:- 

an extensible kernel Early in its development, UNIX supported the notion of objects 

represented as file descriptors with a small set of basic operations on those objects 

(e.g., read, write and seek) [9]. With pipes serving as a program composition tool, 

UNIX offered the advantages of simple implementation and extensibility to a variety 

of problems. 

3. Tasks and Threads:- 

 It has been clear for some time that the UNIX process abstraction is insufficient to 

meet the needs of modern applications. The definition of a UNIX process results in 

high overhead on the part of the operating system. Typical server applications, which 

use the fork operation to create a server for each client, tend to use far more system 

resources than are required. In UNIX this includes process slots, file descriptor slots 

and page tables. To overcome this problem, many application programmers make use 

of coroutine packages to manage multiple contexts within a single process 

4.Virtual Memory Management:- 

 The Mach virtual memory design allows tasks to: 

 • allocate regions of virtual memory, 
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 • deallocate regions of virtual memory,  

• set the protections on regions of virtual memory, 

 • specify the inheritance of regions of virtual memory. 

 

 

5. Virtual Memory Implementation :- 

Given the wide range of virtual memory management built by hardware engineers, it was 

important to separate machine dependent and machine independent data structures and 

algorithms in the Mach virtual memory implementation. In addition, the complexity of 

potential sharing relationships between tasks dictated clean separation between kernel data 

structures which manage physical resources and those which manage backing store objects. 

6. Interprocess Communication :- 

Interprocess communication in 4.3BSD can occur through a variety of mechanisms: pipes, 

pty’s, signals, and sockets [7]. The primary mechanism for network communication, internet 

domain sockets, has the disadvantage of using global machine specific names (IP based 

addresses) with no location independence and no protection. Data is passed uninterpreted by 

the kernel as streams of bytes. The Mach interprocess communication facility is defined in 

terms of ports and messages and provides both location independence, security and data type 

tagging. 

6.1 Defining interprocess interfaces:- 

 Interprocess interfaces, including the interface to the Mach kernel, are defined using an 

interface definition language called Matchmaker [6]. Matchmaker compiles these interface 

definition into remote procedure call stubs for various programming languages including C, 

CommonLisp and a CMU variant of PASCAL. 

6.2 Network communication and security:- 

 By itself, the Mach kernel does not provide any mechanisms to support interprocess 

communication over the network. However, the definition of Mach IPC allows for 

communication to be transparently extended by user-level tasks called network servers. A 

network server effectively acts as a local representative for tasks on remote nodes. Messages 

designed for ports with remote receivers are actually sent to the local network server. 

7. System Support:- 

 Facilities In addition to the basic system support facilities provided by 4.3, Mach provides a 

kernel debugger and a transparent remote file system.  
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7.1 Kernel Debugger:- 

 Kernel debugging has always been a tedious undertaking. UNIX systems traditionally have 

no support for kernel debugging, requiring kernel implementors to “debug with printfs” or 

other ad hoc methods. The Mach kernel has a builtin kernel debugger (kdb) based on adb7 . 

All adb commands are implemented including support for breakpoints, single instruction 

step, stack tracing and symbol table translation. 

7.2 Transparent Remote Filesystem:- 

 The remote filesystem available in Mach was originally available in 1982 as part of CMU’s 

locally maintained version of 4.1 UNIX. At that time, it supported only a small set of the 

functions required of a file system: it could read and/or write publicly accessible files. Over 

the years, the remote filesystem has undergone a steady increase in functionality. Currently, 

all UNIX functions, such as remote current directories and execution of remote files, are 

supported. 

8 Implementation:- 

 a new foundation for UNIX The Mach kernel currently supplants most of the basic system 

interface functions of the UNIX 4.3BSD kernel: trap handling, scheduling, multiprocessor 

synchronization, virtual memory management and interprocess communication. 4.3BSD 

functions are provided by kernel-state threads which are scheduled by the Mach kernel and 

share communication queues with it. 

9.Conclusion:- 

in this research paper we see the unix system. Mach is a multiprocessor operating system 

kernel and environment under development at Carnegie Mellon University. Mach provides a 

new foundation for UNIX development that spans networks of uniprocessors and 

multiprocessors. This paper describes Mach and the motivations that led to its design. 
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