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Disk operating system (M5} m

The use of time sharing gives the illusion that a number of users are using the CPU
simultancously. As a result, each user sees what is called a virual processor, giving the
impression that he or she has sole access to the complete machine. In this way, by
multiplexing the use of every real resource within the computer, the operating system tums
mdmdlml mxl.mm into a number of virtual resources. In order to provide this view of

ing system must hide the details of the management of the CPU and
the other system resources from the user. To the user these virual resources exhibit a
behaviour much like that of the real resources but they do not need to worry about the
complex control mechanisms that may be required to operate the resource, since these
mechanisms are handled by the operating system.

Time sharing is probably the commonest form of operating system for large modemn
computers. In such systems lhl:t: rnay bc a large rllu'nbu' of concurrent tasks, |l|: ma;umv
of which are g with user inals, while other

batch prog may also be in the short idle intervals.

Time sharing systems typically have a very high volume direct access backing store to
hold the large amount of user programs and files. They also require a very high speed da
access and transfer mechanism since, when a terminal comes on line to request processing
from the CPU, the program requested by the new user has to be read from the
memory into the main memory and after p ing it has to be d back 1o the direct
access store and the next program demanded called in. A sophisticated set of hardware and
software mechanisms is therefore required o implement time sharing techniques. These
mechanisms control the search for and the transfer of data to/from the terminals and also
organize access to the wide range of programs and files held in secondary memory.

10.1.4 REAL TIME OPERATING SYSTEM

A real time operating system (RTOS) is normally used 1o handle real time applications
where jobs with higher priorities are executed before jobs with lower priorities. [t can also
be designed to handle batch and real time tasks e.g. a typical mai
computer might process a stream of batch programs fed into the computer from a disk or
terminal while at the same time being able to respond prompily 1o a request from a number
of user terminals,

The RK)S for this type of mainframe is basically a two—mode system where the

tes as an on-line program to control the data entry stations, while the

Imckgm.md mnd: is bhatch orientated, compilation, file update, som.ug and so on. Finally,
an RTOS can be programmed to schedule jobs at some preset time, for example the
preparation of an inventory report at the end of each working day.

10.2 DISK OPERATING SYSTEM (DOS)

The operating sysiems used in small micro and minicomputer systems are usually
classified according to the nature of the storage devices that hold them. A wpe operating
system stores the main parlufl]\:pmglm on tape, while a disk operating system (DOS)
stores the bulk of § ic disk. All mod
systems, There are a number nl‘popular disk operating systems ||n.'1||dmg CP/M, MS-DOS,
08/2 and UNIX.

Datanet Exhibit 2018

Dropbox, Inc. and Microsoft Corp. v. Datanet LLC
IPR2024-00078

Page 4 of 8



82 The aperating sysem (par 1)

10.3 OPERATING SYSTEM FUNCTIONS
The basic goals for an operating system are (o provide a programmer interface to the
machine; provide mechanisms to implement programs; and to facilitate the matching of
applications to the machine,

Figure 10.5 shows the relationship between the operating system, the system hard
the application programs and the user. The various functions of a typical operating system
are also noted.

The kernel of an operating system is the central part of the operating system, It is also
known as the nucleus, monitor or executive, and is the pant of the operating system which
provides a series of basic wtility routines, 1w observe, supervise, control and verify the
operations of the computer system. Since the kemel is the most commonly used piece of

i inany ing system it is typically held in primary storage, i.e. it is the memory
resident portion of the operating system.

The functions incorporated into the kemel are shown in Figure 10.5. There are three
system processes directly under the control of the kernel, these are a command analyser, a
high level resource scheduler and a priority I
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| Chapter 11

The Operating System (Part 2)

The previous chapter introduced a number of terms used in describing operating
systems. This chapter will expand on the initial introduction by considering the main
functions in more detail,

111 OPERATING SYSTEM LEVELS

Figure 11.1 presents a block diagram of the different levels within an operating system
noting the functions and features of the levels, It can be seen that in moving down through
the operating system levels we are moving from user oriented functions, such as providing
information through a graphical interface, 10 hardware oriented functions, such as
controlling the disks to manipulate data and program files.

User Level Functions Features
Shell l Interface with wer Windowing
| Network [ > ath other
Tusk I Coondinase amul Mulitasking
Figure 11.1 |m ! applacatioas o Advanced memory management
Operating | gy [T T T T T T T T T T T T T
system levels, v | Kemet I Inserface with hardwase Wirual envinomments
Richer vasiety of files

Harilware

As the operating system has evolved with the computer, the software for it has tended
to grow in layers of p d The different soft: routines within an operating system
are often shown diagrammatically as a series of shells, like the different layers within an
onion, These layers relate to the different types of functions and services provided by the
system. This is shown in Figure | I -2 with an example oftbe XJ'N'U operating system. This
operating system was originall loped for a di F network based on
DEC LSI 11/02 computers,

Each of the layers in an operating system handles specific features of the system, with
the lower layers tending to handle the more basic tasks, The nnrubcr of Bay:n in an
operating syslcmd:pcndsunthzlcvtlufmmluf he sy and th

of - the For the operating system l'nrn‘mgcmalnfrm

will be more and th mmmmm]ayers of software than for

a small minicomputer.
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Figure 11.2

The different la
dm'ﬂh{:‘s

a complex operating
system.

The ability to decompose the functions of an operating system into a strict hierarchical
structure as shown in Figure 11.2 has a number ul‘mlvanl:xy:s for the development of an
operating system because of the possibility of d ng the lcw:ls dependently. With
1o verify that each level of the operating s slem meets its spuc:l'canunsandthal the need
for a procedure at a higher level 10 |nw:|kc a lower level service does not introduce
unacceptable delays in the progress of the higher level procedure. It is also normal for
layered systems 1o be constructed such that the time required to perform functions at each
level is smaller as one conceptually moves closer 1o the hardware level.

The layering of procedures may be seen as a form of functional hierarchy where a
procedure at one level may directly call any visible operation of a lower level. However it
must be noted that the level structure shown in Fugure 11.2 is only a diagrammatic
representation of the procedures within the overall operating system and it does not mean
that information must bcpused ﬂmngh all u::.nnm Ilyrnmgcl toalower level.
In fact with this form of fi need flow through any
intermediate level butinstead each level is able to I.o:ale local objects by their internal names
without having to rely on some kind of central controlling program.

In Figure 11.2 the outer layers typically have to call the procedures in the inner layers
1o help them fulfil their functions. At the centre of the layers is the kernel of the operating
system which will typically provide the following routines.

1. Process Management: The kemel controls the overall scheduling of the computer’s

It pulls required prog from the resident storage devices, e.g. floppy or hard

disks, and loads them into pnmar)' memory, keeping a list ol‘ll\e]obs run on the processing

unit. Tt handles process sch L process ipul: process control  block.
lation and process hi
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00 The aperating system (pari 2}

2. Communication: The kemel is responsible for communicating with the system
operator. The first type of call to the operating system is usually through the computer
operator, typigg i request lhmugh the system consol:. which the command mlerpmm‘
within the system Iy causes the system
routines to perform some series of actions. Within any computing system there is also a
certain amount of ication from the ing system (o the operator, e.g. messages
indicating various events such as error conditions and inputfoutput (1/0) devices that need
attention. By processing faults through this central control in an orderly way it is possible
to reduce the time lost due to an error in a particular part of the system. This communication
is usually controlled by some form of scheduler which routes all sysiem messages 1o the
operator, usually printing them on a pmmr or on the v.-sml d]a.play unit of the system

console. In addition the kemel handle intery ie. passing g
between processes of lasks,
3. Interrupt handling: The kemel is responsible for handling i pts from either a

single or multiuser situation, depending on the system.
4. Resource Management: Thc kernel handles 10 and memory management, support of
O activities, storage all and deallocation and support of the file system.

Glossary 10,1 tleu.nbc\somoﬁtwu:mm used when n.lls-n.us\m,g operating sysiems. The
three major functions of the o z process 2, Memory o
and VO management.

11.2 PROCESS SCHEDULING

Scheduling within a computer system is the organization of the sequence in which tasks

are run on the system. It is also used to refer to the allocation of resources to these tasks. The
heduler is the hanism within the operating system that controls the access of the
different p to the central | ing unit (CPU). It can essentially be split into the

high level scheduler and the low level scheduler.

1n.2.1 HIGH LEVEL SCHEDULER

The high level scheduler is often called the job or task manager. It is the collection of
ml’lwmpmcedum within the operating system that controls the movement of processing
Jjobs from the time that they enter the system, nsun]])' froma dukdﬂ ice, until they :umplrnc
usually with a printout. The high level govems the poli f resource al
and influences the order in which tasks are selected for the mxusnr Some of the major
functions of the high level scheduler are as follows.
1. Task input: In a time shared computer system the high level scheduler must read the
tasks and jobs from the many users and place them on the job queue for access to the CPU.
2. Scheduling tasks: Before a job can gain access to the CPU, the high level scheduler must
request information from the memory and O management routines to ensure that all the
resources needed by the job are available. If all the are avail the job is then
placed in a wait state in the central memory by the memory manager and attached to the
service request list of the low level scheduler: the job is now ready to be processed by the
CPU. If all the resources needed by the job are not ready, the high level scheduler will select
the next highest priority job for scheduling and repeat its analysis of the job’s requirements,
It then schedules jobs in the input queve by allocating the data sets, main storage space, and
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