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Abstract

Computer operating system is one of the required courses in the computer engineering
curriculum. During the past three years (2005-2007), many students were found to fail the class.
This research investigates the main factors influencing the failure of these students. The main
objective is to develop guidelines for future students so that they can prepare themselves to be
successful in the program. Also, this information can be used for updating the current
curriculum. The factors of interest include amount of homework students completed, in-class
activities (both individual and group work), the use of lecture notes in English, the use of C
language (in class as examples, in assignment and in examinations). Other factors such as the
class schedule, the classroom environments and the instructor are also examined. However,
they are not our main focus. So far, the analysis has been done on the influence of amount of
homework students completed, the use of lecture nots and the use of the C language on the

students’ achievement in the program.
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ABSTRACT

In this study. we examined computer engineering stu-
dents” perspectives on a web-based classroom as a re-
source and interaction center. The topics of interest in-
clude: 1) students” motivation, 2) students” class prepara-
tion, 3) students’ learning strategies and class attendance.
and 4) students’ general impressions of the web-based
classroom. Quantitative and qualitative analyses demon-
strated that the majority of students would attend the class
if points were given for the attendance. The findings also
revealed that most students preferred having materials
provided by the web-based classroom over taking notes
themselves. The students also reported being better at
time management when the web-based classroom was
used. In addition, the students regarded class attendance
as necessary even though materials could be accessed
online. As for class preparation, the students loaded mate-
rials before the class; however, they would read those
materials only to complete assignments and before the
exams. Overall. students had a good impression of the
web-based classroom’s accessibility, convenience, and
flexibility. For an effective web-based instruction, it is
recommended that instructors need to take into account
students’ characteristics as well as material selection.

KEY WORDS
Virtual classroom, engineering education, quality issues
of web-based education

1. Introduction

Nowadays. technology in education has received great
attention because it can facilitate teaching and learning if
appropriately used. For the past few years, the faculty of
engineering at a university in the southern Thailand has
realized the importance of technology as effective learn-
ing tools for courses. All instructors are encouraged to
utilize a web-based application called wirtual classroom
(ak.a. VCR) that allows students and instructors to com-
municate similar to WebCT [1]. Blackboard [2], and
Moodle [3]. VCR has several features such as news, web-
board, assignments, and document. VCE. has an ability to
provide a full online-course environment eliminating di-
rect face-to-face communication between instructors and

Wanwisa Hannok
University of Alberta
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hannok(@ualberta.ca

students. However. VCR at this particular university is
usually adopted as a resource and interaction center. That
1s. mstructors can upload slides. notes and other electronic
materials to VCR while students can review class material
and submit their assignments/work through a VCR as-
signment section. Both students and instructors can also
post news, announcement and/or questions related to the
course of study. A productive discussion can be carried
out on VCR webboard section. However, instructors still
give lectures in the actual classroom and students are re-
quired to attend lectures similar to traditional classrooms.

Research has demonstrated that the virtual classroom 1s of
great benefit to students in terms of time and ease of use
to access the information [4]. Many studies have also in-
vestigated the impact of web-based classrooms on student
performance (e.g.. [5].[6].[7].[8]). However, to improve
educational technology to enhance students” learning, we
need to understand how students feel about using the wvir-
tual classroom i relation to their motivation and learning
behaviour. For example. are students encouraged to pre-
pare for their class or review materials on their own when
the virtmal classroom is used in their course? The purpose
of our study, therefore, was to explore students’ view-
points on VCR as a part of their learning tools.

In this study we mtended to answer these questions:
¢ Does using the virtual classroom encourage students
to prepare early for therr class?
¢ Does using the virtual classroom impact students’
learning strategies (1.e.. note-taking and material re-
viewing)?
o Do students take notes during class in the web-
based course?
o Are students encouraged to review class materi-
als early in the web-based course?
¢  Does using the virtual classroom impact students’
class attendance?
¢  How do students feel about the virtual classroom in
general?

This paper is organized as follows. Section 2 discusses

the method. Section 3 presents the results. Section 4 and
5 provide discussion and conclusion. respectively.
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2. Method

In this section, we describe the methodology in this study.
We discuss the learning environment and how VCR is
used in the classroom 1n Section 2.1. Then, we address
how we selected participants in Section 2.2. Measures and
procedure are described in Section 2.3 and Section 2 4.

2.1 Environment

For the first semester (2008) course. the mnstructor used
VCR for an undergraduate level computer operating sys-
tem course, a requirement course for a computer engi-
neering undergraduate degree. Students in this course
included junior and senior computer engineering students.
As a part of the course, VCR contained all important ma-
terial such as the course syllabus, the weekly course
PowerPoint lectures and notes, sample programs, assign-
ments, extra reading matenial, and links to web-based
activities such as webboard and announcements. Exami-
nation guidelines were also provided within lectures and
notes. In other words, VCR provided virtual material that
the students needed to know in order to prepare for the
class.

2.2 Participants

A total of 99 junior and senior computer engineering stu-
dents participated 1n this study. However. 2 students were
dropped due to their failure to return their questionnaires.
Thus, 97 students were included in the study: 65 males
and 32 females. The junior and sentor students in the
computer engineering department were 70% males and
30% females. The sample, thus. provided a representative
sample of the junior and senior students m the computer
engineering department.

The junior and senior computer engineering students were
selected in this study because they were familiar with
using computer and the internat.

2.3 Measures

This study adopted a nuxed-methods approach to investi-
gate students’ perspectives on impact of a web-base class-
room. Participants completed a survey that invelved both
quantitative and qualitative questions. The use of mixed
methods increases in various disciplines because multiple
measures allow researchers to have a greater understand-
ing of phenomena or problems [9]. A questionnaire with
19 questions was designed to capture four topics of in-
quiry, which were discussed in the next paragraph. All
quantitative 1tems were on a Likert scale, rangmg from 1
= strongly disagree to 5 = strongly agree.

First. we would like to learn about students” motivation to
attend class in general. We considered three conditions as
their motivation to attend class: attendance was a re-
quirement; attendance was a part of the grading policy,

with points being given to those who attended the class;
and attendance was a part of the grading policy. with
points being deduced from those who were absent. Sec-
ond. we would like to understand how using VCR af-
fected students’ class preparation. We included prepara-
tion for lectures, quizzes, assignments. and exams. Third.
we were mterested 1n the mmpact of using VCR on three of
the learning strategies (1.e.. note-taking, material review-
ing and time management) and class attendance. Last, our
focus was on students’ general impressions of VCR.

2.4 Procedures

The quantitative and qualitative questions were mcluded
in a questionnaire that was admimstered in computer op-
erating system class. The students were asked to complete
the questionnaire voluntarily. For anonymity. the students
were asked to provide only demographic information
(gender and year in the program).

3. Results

Quantitative and qualitative analyses vielded results,
which were divided into four sections. The first section
stressed students’ motivation regarding class attendance.
The next two parts included the impacts of VCR on stu-
dents’ learning strategies and class attendance as well as
class preparation. The last section focused on students’
impressions of VCR m general.

3.1 Motivation on Weh-Based Classroom Attendance

The results from asking the students for their opinions of
three topics (i.e.. will you attend the class if the atten-
dance 1s required? Will you attend the class if marks are
given to those who attend? Will vou attend the class if
marks are deducted from those who do not attend?) are
given in Figure 1.
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Figure 1: Results on classroom attendance

The results showed that, in general. more than half of the
students (32%) would attend class if they were required to
do so. while 11% of the students would not attend the
class even when the attendance was required. A rather
large portion of the students (37%) could not decide one
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way or the other. If marks were given to those who at-
tended class, the majority of the students (63%) would
attend it. About a quarter of the students (26%) could not
decide one way or the other, while 9% of the student
would not attend class. If marks were deduced from those
who were absent, more than half of the students (54%)
would attend class. About a quarter of the students (26%)
could not decide one wav or the other, while 20% of the
students would not attend class.

3.2 VCR and Class Preparation

The results of the students’ motivation regarding class
preparation are shown in Figure 2.

before the exam

1007 before each assignment

807

607

before each lecture

Percent of students who load and read the materials

Figure 2: Results on classroom preparation

The results of the student’s motivation regarding class
preparation showed that the majority of the students
(67%) loaded slides and/or notes from VCR before going
to lectures. However. only half of those students who
loaded class material (31%) actually read them before
lectures. Most students read slides and notes before quiz-
zes. Similarly, the majority of students (88%) read slides
and notes to complete their assignments. Almost all stu-
dents (96%) read slides and notes before exams.

3.3 VCR and Learning Strategies and Class Atten-
dances

Learning strategies involved note-taking, material review-
ing, and time management. For note-taking, the results
demonstrated that the majority of the students (63%) dis-
agreed that they would better understand the subject by
taking their own notes. In contrast, some students (11%)
preferred to take their own notes during lectures for a
better understanding of the subject. About a quarter of
students (24%) could not decide one way or the other.

When asked to compare a traditional course and a VCR.
course in terms of reviewing materials, the students
showed that with or without VCR, they (72% and 75%
respectively) would review slides and notes only before
exams and quizzes and only before working on their as-
signments. A quarter of students (23%) reviewed class
material within two weeks of the lecture for a non-VCR

course. About the same portion of the students (28%)
reviewed class material within two weeks of the lecture
for a VCR class. When the students were directly asked
about how VCR affected their material reviewing process,
about half of the students (49%) stated that whether or not
they wanted to review notes depended on several factors
such as their feelings. their current workload. and assign-
ment deadlines. However, some of the students explained
that they were motivated to review notes in their VCR
course because class material could be accessible at all
hours, which allowed them to learn at their own pace. In
terms of time management, more than half of the students
(36%) agreed that they managed their learning schedule
better in their VCR course because all the deadlines and
assignment descriptions were clearly provided.

As for class attendance. only a small number of students
(5%) believed that attending lectures was not necessary as
slides and notes were available on VCE. Additionally.
only 3% of the students felt that slides and notes provided
on VCR made the lectures less interesting.

3.4 Student Impressions of VCR

The results of the students’ impressions of VCR are
shown m Figure 3.

100 positive feeling
80
60
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Percent of students

Figure 3: Results of the students’ impressions of VCR

The results of the students” general impressions of VCR
showed that the majority of the students (89%) liked VCR
because (1) it was easy and convenient to work on VCR:
(2) VCR was the best place to recetve information about
the class; (3) assignment submission was easily and con-
veniently done through the web; (4) questions and an-
swers could be posted on the web. A small portion of the
students (10%) felt neutral towards VCE. while only 1%
of the students preferred traditional classrooms over VCR.

4. Discussion

A web-based course either a full or a hybrid type is
widely delivered to students in higher education. To make
effective use of this technology, we need to understand
how it enhances students’ learning. In the present study.
computer engineering students in the third and fourth year

46



were asked to voice their opinions about their visual
classroom 1in relation to their learming motivation and
leamning behaviours.

We explored. in general, the students’ motivation to at-
tend lectures. The results in this present study indicate
that the highest number of the students will be likely to
attend class 1f they are rewarded (1e.. recerving exfra
scores for attendmg class). As suggested by motivation
researchers (e.g, [10], [11]). the ways that students ap-
proach their learning depend on learning contexts as well
as goals that students set for themselves. Contextually,
one possible explanation for the students is that the engi-
neering program at this particular university 15 competi-
tive with a chance of delayed graduation. Thus, the stu-
dents may try to earn scores in as many ways as possible
to ensure their chance of passing the course, resulting in
their increasing chance of graduation. Since the present
study does not focus on goals that the students have for
their learning, we are uncertain whether or not such goals
impact the students” motivation to attend lectures. How-
ever. this area merits further investigation.

According to our findings, it is likely that implementing
VCR as a teaching and learning tool in this computer op-
erating system class 1s beneficial to the students. First, it
encourages the students to prepare early for their class.
Most students accessed class material ahead of time.
Some of them studied those slides and notes before at-
tending class. Second. it enables the students to manage
their time more effectively because course descriptions
and assignment deadlines are clearly stated on the web.
Qur results also mdicate that the students mostly regard
class attendance for this web-based course as important
and necessary even though they can access class material
and study it on their own at their own pace.

Despite the advantages of VCR, it seems necessary for
instructors who would like to adopt such technology in
their class to pay attention to class material. That 15 be-
cause our findings indicate that most students are likely to
rely on their given material for their learning. Only a
small number of students take their own notes for a
greater understanding of the subject. Indeed. note-taking
1s an effective strategy that may maximize students’ learn-
ing performance [12]. In order for students to learn in a
more active and meanmingful way, instructors need to be
careful in developing and selecting mstructional materials
as an important component in the basic design pattemn of a
web-based learning [13].

Research has shown that students review material fre-
quently in a web-based course. For example, Jason, Ken-
nedy, and Tavlor [14] found that students m an Applied
Psychology course with completely web-based materials
review PowerPoint lecture presentations and study ques-
tions on a weekly basis. However, most computer engi-
neering students m the present study show no differences
in reviewing class material between a traditional and web-

based course. For these students. both internal factors
(e.g.. students” feelings) and external factors (e.g.. work-
load and learning situations—opreparing for the exam)
determine how they study their class material. This find-
ing supports the proposition that how students engage 1n
their course of study depends on the amount of work they
are assigned to do [13].

Overall, our results indicate that the students have a posi-
tive feeling towards VCE. as a part of their course due to
its convenience, ease of use, and flexibility, which have
been discussed m terms of advantages of implementation
of a web-based classroom (e.g.. [16].[17]). In particular,
the students mentioned how easy it was for them to sub-
mit assignments online and to post questions related to the
content. The results are encouraging because they show
that through the web-based course, students can initiate
interactions with their instructors and peers by asking and
answering questions. which may in turn result in increas-
g students’ involvement in the course. For example,
some students may feel more comfortable to express their
ideas or ask questions through the web than in the class.
This 1s particular important in such a learning environ-
ment and needs further research to explore how learning
stvles and learners’ characteristics impact the effective
use of technology in education. However, 1t has suggested
that mstructors should consider learners’ characteristic for
instruction design [18]. For the smdents who could not
decide whether to like VCR and who disliked it. thewr
reasons for that may concern time used to work online
activities [17] and/or support systems of using educational
technology.

5. Conclusion

A wirtual classroom provides a great number of advan-
tages for learners. while giving many challenges to in-
structors in implementing the course. According to stu-
dents’ perception, their computer operating system course
with VCR 1s advantageous because of its ease of use, ac-
cessibility, convenience. and flexibility in preparing for
their class, studying material. completing and submitting
their assignments. Therefore, mstructors must create a
web-based classroom/course in a way that the web inter-
face 1s sumply designed and materials are easily accessed.
Moreover, the students perceive their web-based course to
be helpful in time management. To ensure this, the con-
tent. the course descriptions as well as all the deadlines
must be clearly organized. For an effective web-based
instruction, it is also recommended that instructors need
to take into account students’ characteristics as well as
class material selection.
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Abstract

Qualitative and quantitative research results on relationship
between students’ assignment completion and students” test scores in
Computer Operating Systems which is a required class for a computer
engineering undergraduate degree at Prince of Songkla University
show that the students who complete all assignments will be able to
achieve higher test scores than those who- do not. And, the effects on
student performance on memorizing test questions and analyzing test
questions show no significant differences. However, the test scores
decrease when students complete less number of assignments.

Most students think that they understand the subject better
because the assignment gives them a chance to review materials.
Additional benefit of completing assignment is that assignments
provide a chance for students to use their knowledge in class on a real
problem.

Some students discover that they are not ready (o complete
assignments because of (1) their absences from the class due to the
early class time, (2) their lack of concentration from the lecture due to
the lomg duration of some session, and (3) their lack of basic
knowledge in the field from previous classes..
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- Abstract
Computer operating system is one of the required subjects in the computer engineering curriculum. During the past three years

(2005-2007}, many students fail the class. This research focuses on finding the main factors influencing the failure of these students. The
main objective is to find the guideline for future students so that they can prepare themselves to be success. Also, this information can be
used for updating the current curriculum. The initial factors studied are assignment, in-class activities (both single and group), the use of
PowerPoint slides (in English), the use of C language (in class as examples, in assignment and in examinations), and other factors such as
the class schedule, the classrooms and the instructor. Information of other factors is also collected but they are not dur main objectives.

So far, the analysis is done on the influence of assignment, the PowerPoint slides and the C language on the studenis’ learning success.
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241-304:
Computer Operating Systems

Lecture 2: Process

Dr. Sangsuree (Sang) Vasupongayya

Outline

O Lecture:

Process Concept

Process Scheduling

Operations on Processes

Cooperating Processes

Interprocess Communication
Communication in Client-Server Systems

O Labs:

Fork

Pipe

Message passing
Sockets
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Process Concept

e R R R R S R
[0 Process — a program in execution; process
execution must progress in sequential fashion

[0 A process includes: max
B program counter s
B stack l
B data section

heap: is a memory that is

dynamically allocated during 1
process runtime e
data
text
0
241-304: Computer Operating Systems 3

Diagram of Process State

The process is being created  The process has finished execution

admitted interrupt exit terminated

scheduler dispatch

/O or event completion IO or event walt

waiting

]
Instructions are being executed

The process is waiting for some event to occur

The process is waiting to be assigned to a process

241-304: Computer Operating Systams 4
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Process Control Block (PCB)

Information associated with each process

Process state

Program counter

CPU registers

CPU scheduling information

Memory-management
information

Accounting information
I/0O status information

OO0O00an

oo

process state

process number

program counter

registers

memory limits

list of open files

241-304: Computer Operating Systams

CPU Switch From Process to Process

process P,

pxacuting ﬂ

operating system

interrupt or system call

process P,

e | save state into PCB, |

idle

|reload state from PCB,|

-idle interrupt or systemn call

executing

.

| save state into PCB, |

idle

[reload state from PCB,|

-
bxacuting U‘\—l

241-304: Computer Operating Systams

62



Process Scheduling Queues

OO0 Job queue - set of all processes in the
system

[0 Ready queue - set of all processes residing
in main memory, ready and waiting to
execute

O Device queues - set of processes waiting
for an I/O device

[0 Processes migrate among the various
queues

241-304: Computer Operating Systams 7

Ready Queue And Various I/O Device Queues

queue header PCB, PCB,
ready head T
quetes tail ~ registers registers
- -
e = ___-.._\_"/
tape T
unit 0 tail +——=
mag head +——
tape - PCB; PCB, . PCB;
lll'l“ 1 tail T = :
-
disk head L
unit 0 tail
PCBs
terminal head g =
unit 0 ET el
241-304: Computer Operating Systems B
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Representation of Process Scheduling

ready queue h

.

» CPU }
I/O queue < IO request [«
time slice -z
expired i

child fork a

executes child
interrupt wait for an =

\iocurs interrupt
241-204: Computer Operating Systams 9

Schedulers

|
O Long-term scheduler (or job scheduler) —
selects which processes should be brought
into the ready queue

O Short-term scheduler (or CPU scheduler)
— selects which process should be executed
next and allocates CPU

O Medium-term scheduler - select which
process should be swapped out, and
swapped in

241-204: Computer Operating Systems 10



Schedulers (Cont.)

O Short-term scheduler is invoked very
frequently (milliseconds) = (must be fast)

0 Long-term scheduler is invoked very
infrequently (seconds, minutes) = (may be

slow)

0 The long-term scheduler controls the
degree of multiprogramming

[0 Processes can be described as either:

B I/O0-bound process - spends more time
doing I/O than computations, many short
CPU bursts

B CPU-bound process - spends more time
doing computations; few very long CPU
bursts

241-304: Computer Operating Systams

i1

Addition of Medium Term Scheduling

swap in

partially executed

swapped-out processes

swap out

ready queue

@

(10 )

I/O waiting
gueues

241-304: Computer

Operating Systems

12
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Context Switch

e S e e s
O When CPU switches to another process, the
system must save the state of the old
process and load the saved state for the
New process

[0 Context-switch time is overhead; the
system does no useful work while switching

O Time dependent on hardware support

241-304: Computer Operating Systems i3

Process Creation

e e e e e e e e e H e

[0 Parent process create children processes,
which, in turn create other processes,
forming a tree of processes

[0 Resource sharing
B Parent and children share all resources
B Children share subset of parent’s resources
B Parent and child share no resources

[0 Execution
B Parent and children execute concurrently
B Parent waits until children terminate

241-304: Computer Operating Systems 14



Process Creation (Cont.)

[0 Address space
B Child duplicate of parent
B Child has a program loaded into it
OO0 UNIX examples
B fork system call creates new process

B exec system call used after a fork to replace
the process’ memory space with a new
program

/f’_

resumes

241-204: Computer Operating Systams 15

A tree of processes on a typical Solaris

Islush
pid=3

sdt_shal
pid = 340
Csh

pid = 1400

[E=]
pld =2123

241-304: Computer Operating Systems 16
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Example: process creation in UNIX

csh (pid=22)

pid = fork()
if (pid == 0) {
// child.

;xec{};

else {
// parent
wait () ;

}

241-204: Computer Operating Systems

Process creation in UNIX example

17

csh (pid=22) csh (pid = 24)

pid = fork() pid = fork()

if (pid == 0) { if (pid == 0) {
// child.. // child.
;xec{}; éxec();

else { else {
// parent // parent
wait () ; wait() ;
} }

241-304: Computer Operating Systems
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Process creation in UNIX example

csh (pid =22) csh (pid = 24)

pid = fork() pid = fork()

if (pid == 0) { if (pid == 0) {
// echild. /7 child..
;xec{}; éxec();
} }

else { else {
// parent // parent
walt(); walt();
} }

241-304: Computer Operating Systams

Process creation in UNIX example

1%

csh (pid =22) csh (pid = 24)

pid = fork() pid = fork()

if (pid == 0) { if (pid == 0) {
// child.. // echild.
exec () ; exec () ;
} }

else { else {
// parent // parent
wailt() ; wait();
} }

241-304: Computer Operating Systams

20
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Process creation in UNIX example

csh (pid = 22) Is (pid = 24)
//1ls program
pid = fork() main() {
1fx,5piﬁi?§...°) { //loock up dir
gxec(};
else { }
// parent
wait() ;
}
241-304: Computer Operating Systems 21

Process Termination

O e et
[0 Process executes last statement and asks
the operating system to delete it (exit)
B Output data from child to parent (via wait)
B Process’ resources are deallocated by
operating system
O Parent may terminate execution of children
processes (abort)
B Child has exceeded allocated resources
B Task assigned to child is no longer required
B If parent is exiting

O Some operating system do not allow child to
cantinue if its parent terminates

B All children terminated - cascading termination

241-3204: Computer Operating Systems 22
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Interprocess Communication (IPC)

e g e e e e e e e e
[0 Process can be independent or cooperating

B Independent - is not affecting or is not
affected by the other processes executing in
the system

B Cooperating - can affect or be affected by the
other processes executing in the system

O Why IPC?

B Cooperating process use IPC to exchange
data and information

0 2 Types
B Message passing (e.g., pipe)
B Shared memory

241-304: Computer Operating Systems 23

Interprocess Communication

Message Passing Shared Memory
process A M process A
shared s
process B M ‘OHN process B8 hg=il
2 1
|
kernel M kermel

241-304: Computer Operating Systams 24



Shared Memory

O How?
B Establish a region of shared memory
B The region will resides in the address space
of the process creating the shared-memory

B Other processes wish to communicate with
this shared memory segment must attach it
to the their address space

O The form of the data and location are

determined by these processes and are not
controlled by the OS

[0 The processes must ensure that they are
not writing to the same location
simultaneously

241-304: Computer Operating Systams 25

Message Passing

[0 processes communicate with each other
without resorting to shared variables

O provides two operations:
m send(message) - message size fixed or variable
B receive(message)

O If P and Q wish to communicate, they need to:

m establish a communication link between them
m exchange messages via send/receive
O Implementation of communication link

m physical (e.g., shared memeory, hardware bus) will
not be discussed here

® |ogical (e.g., logical properties)

241-304: Computer Operating Systems 26
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Logical implementation

e e e e e e e e e e e
[0 Concern with how to logically implement a
link and the send() and receive() operations
B Direct or indirect communication
O Direct - processes must name each other
explicitly:
O Indirect - messages are directed and received
from mailboxes (also referred to as ports)
B Synchronous or asynchronous communication

B Automatic or explicit buffering

241-304: Computer Operating Systems 27

Synchronization

[0 Message passing may be either blocking or
non-blocking

® Blocking is considered synchronous

O Blocking send has the sender block until the
message is received

O Blocking receive has the receiver block until a
message is available
® Non-blocking is considered asynchronous
O Non-blocking send has the sender send the
message and continue

O Non-blocking receive has the receiver receive a
valid message or null

241-304: Computer Operating Systems 28

73



Buffering

0 Queue of messages attached to the link;
implemented in one of three ways
1. Zero capacity - 0 messages
Sender must wait for receiver (rendezvous)
2. Bounded capacity - finite length of n
messages
Sender must wait if link full

3. Unbounded capacity - infinite length
Sender never waits

241-304: Computer Operating Systems 29

Client-Server Communication

OO0 Sockets

B A socket is defined as an endpoint for
communication

B Concatenation of IP address and port

B The socket 161.25.19.8:1625 refers to port
1625 on host 161.25.19.8

B Communication consists between a pair of
sockets

[0 Remote Procedure Calls
0 Remote Method Invocation (Java)

241-3204: Computer Operating Systams 30
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Remote Procedure Calls (RPC)

| s 3 e e e e O e
[0 abstracts procedure calls between processes
on networked systems.

B Stubs - client-side proxy for the actual
procedure on the server.

B The client-side stub locates the server and
marshalls the parameters.

B The server-side stub receives this message,
unpacks the marshalled parameters, and
performs the procedure on the server.

241-304: Computer Operating Systams 31

Remote Method Invocation (RMI)

O RMI is a Java mechanism similar to RPCs

0 RMI allows a Java program on one machine
to invoke a method on a remote object

JVM
o ; JVIV
)
Java Mote Methog ;
program Mocation,
@  remote

object

241-304: Computer Operating Systams 32
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Tuswnsnisenaunisussens Fork

#include <sys/types._h>
#include <stdio.h>
#include <unistd.h>
#include <stdlib.h>

int main(int argc, char *argv[])

A
int temp = 5;
pid_t pid;
/* fork a child process */
pid = fork(); // return O to the child process whereas the nonzero

// process id of the child is returned to the parent

if(pid < 0) { /* error occurred */
fprintf(stderr,"Fork Failed™);
exit(-1);

}

else if(pid == 0) { /* child process */
printf("'This is a child process.");
printf(" pid = %d, parent pid = %d\n",getpid(),getppid());
sleep(b); temp++;
printf("'This is a child process. | woke up! \n");
//execlp(C'/bin/ls™,"1s" ,NULL);
printf(""This is a child process. temp = %d\n",temp);

else { /* parent process*/
printf(""This is a parent process. pid = %d,”);
printf(“ child pid = %d\n",getpid(),pid);
//wait(NULL); /* parent will wait for the child to complete */
printf("'This is a parent process. Child Complete.\n");
printfF("'This is a parent process. temp = %d\n',temp);
exit(0);



Tdsunsndsznaunisussans Pipe

#include <stdio.h>
#include <unistd.h>
#include <stdlib.h>
#include <string.h>
#include <sys/types._h>

int main(void)

{

int fd[2], nbytes;
pid t childpid;

char string[80];
char readbuffer[80];

pipe(fd);
if((childpid = fork()) == -1)
{

perror(*"fork');

exit(l);
}
if(childpid == 0)

while(strcmp(string,quit’™) I= 0){

/* Child process closes up input side of pipe */

close(fd[0]);
scanf("'%s' ,string);

/* Send "'string" through the output side of pipe */

write(fd[1], string, (strlen(string)+1));
}
}
else

while(strcmp(readbuffer,”quit’™) = 0) {

/* Parent process closes up output side of pipe */

close(fd[1]D);
/* Read iIn a string from the pipe */

nbytes = read(fd[0], readbuffer, sizeof(readbuffer));

printf(*'Received string: %s \n", readbuffer);

}

return(0);
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Tdsunsuisznaunisussansa Message Passing (shared memory)

#include
#include
#include
#include
#include
#include

<stdio.h>
<stdlib.h>
<string.h>
<sys/types.h>
<sys/ipc.h>
<sys/shm.h>

#define SHM_SIZE 1024 /* make it a 1K shared memory segment */

int main(int argc, char *argv[])

{
key t key;
int shmid;
char *data;
int mode;
if (argc > 2) {
fprintf(stderr, "usage: sharemem [data to be put]\n');
exit(1l);
ks
/* make the key: */
if ((key = ftok("labSharedMem.c”™, "R")) == -1) {
perror("ftok');
exit(l);
}
/* connect to (and possibly create) the segment: */
if ((shmid = shmget(key, SHM_SIZE, 0644 | IPC_CREAT)) == -1) {
perror(‘'shmget');
exit(1);
ks
/* attach to the segment to get a pointer to it: */
data = shmat(shmid, (void *)0, 0);
if (data == (char *)(-1)) {
perror(‘'shmat'™);
exit(l);
¥
/* read or modify the segment, based on the command line: */
if (argc == 2) {
printf("writing to segment: \"%s\'"\n", argv[1]);
strncpy(data, argv[1l], SHM_SIZE);
else {
printf(*'segment contains: \"%s\'"\n", data);
shmctl (shmid, IPC_RMID, NULL);
}
if (shmdt(data) == -1) {
perror(‘'shmdt'™);
exit(1l);
return O;
}
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Tuswnsnilsenaunisussens Socket (Server)

#include <sys/types._h>
#include <sys/socket_h>
#include <sys/un.h>
#include <stdio.h>

#define NSTRS 3 /* no. of strings */
#define ADDRESS "mysocket" /* addr to connect */

/* Strings we send to the client.
*/

char *strs[NSTRS] = {
"This is the first string from the server.\n",
"This is the second string from the server.\n",
"This is the third string from the server.\n"

¥

main()

{
char c;
FILE *fp;

int fromlen;
register int i, s, ns, len;
struct sockaddr_un saun, fsaun;

/* Get a socket to work with. This socket will be in the UNIX domain,
* and will be a stream socket.
*/
iT ((s = socket(AF_UNIX, SOCK_STREAM, 0)) < 0) {
perror(*'server: socket™);

exit(1);
}
/*
* Create the address we will be binding to.
*/

saun.sun_family = AF_UNIX;
strcpy(saun.sun_path, ADDRESS);

* Try to bind the address to the socket. We unlink the name first so
* that the bind won"t fail.

* The third argument indicates the "length™ of the structure, not just
* the length of the socket name.

*/

unlink(ADDRESS) ;

len = sizeof(saun.sun_family) + strlen(saun.sun_path);

if (bind(s, &saun, len) < 0) {

perror(*'server: bind™);
exit(l);
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/*
* Listen on the socket.
*/
if (listen(s, 5) <0) {
perror(“server: listen™);

exit(1l);
}
/*
* Accept connections. When we accept one, ns will be connected to the
* client.
* fsaun will contain the address of the client.
*/

if ((ns = accept(s, &fsaun, &Ffromlen)) < 0) {
perror(‘'server: accept™);

exit(l);
}
/*
* We"l1l use stdio for reading the socket.
*/
fp = fdopen(ns, "r');
/*
* First we send some strings to the client.
*/

for (i = 0; i < NSTRS; i++)
send(ns, strs[i], strlen(strs[i]), 0);

/*

* Then we read some strings from the client and print them out.

*/
for (i = 0; i < NSTRS; i++) {
while ((c = fgetc(fp)) !'= EOF) {

putchar(c);
if (c == "\n")
break;
}
}
/*

* We can simply use close() to terminate the

* connection, since we"re done with both sides.
*/

close(s);

exit(0);
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Tuswnsnilsenaunisussens Socket (Client)

#include <sys/types._h>
#include <sys/socket_h>
#include <sys/un.h>
#include <stdio.h>

#define NSTRS 3 /* no. of strings */
#define ADDRESS "mysocket" /* addr to connect */
/*
*/

char *strs[NSTRS] = {
"This is the first string from the client.\n",
"This is the second string from the client.\n",
"This is the third string from the client.\n"

¥

main()
char c;
FILE *fp;

register int i, s, len;
struct sockaddr_un saun;

/*
* Get a socket to work with. This socket will be in the UNIX domain,
* and will be a stream socket.
*/
if ((s = socket(AF_UNIX, SOCK_STREAM, 0)) < 0) {
perror("client: socket™);

exit(l);
}
/*
* Create the address we will be connecting to.
*/

saun.sun_family = AF_UNIX;
strcpy(saun.sun_path, ADDRESS);

/*
* Try to connect to the address. For this to succeed, the server must
* already have bound this address, and must have issued a listen()
* request.
*
*

The third argument indicates the "length”™ of the structure, not just
* the length of the socket name.

*/

len = sizeof(saun.sun_family) + strlen(saun.sun_path);

if (connect(s, &saun, len) < 0) {

perror(*‘client: connect);
exit(l);
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/*

* We"l1l use stdio for reading the socket.
*/

fp = Fdopen(s, ''r');

/*
* First we read some strings from the server and print them out.
*/
for (i = 0; 1 < NSTRS; i++) {
while ((c = fgetc(fp)) = EOF) {

putchar(c);
if (c == "\n")
break;
}
}
/*
* Now we send some strings to the server.
*/

for (i = 0; 1 < NSTRS; i++)
send(s, strs[i], strlen(strs[i]), 0);

/*

* We can simply use close() to terminate the connection,
* since we"re done with both sides.

*/

close(s);

exit(0);
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=

%
o dayaNeaiun1sdaAnIsulanAINan (Memory management information) uagjiuin1sdAnng

waeANANTedszuLTiu deyaniivetaaziilu page table, base and limit registers, segment table

o

p = . . ) , e o e
[angnuUnyT (accounting information) 14 iZEIZLQ@’WleL‘ﬂ\‘i’mGnWH

( ]
=2y
s

f

e dayaaniuzaeslala (/0 status information) wiu 91N sWaNiTa sranisginsallaledldiu

CPU Switch from Process to Process
o daa o .ﬁ' o = ,ﬁ' o o .
g'i_h/l 2.2 LL@ﬂx‘iﬂ’lﬁ‘Wﬁ‘W%L‘lJ@F_I‘LmW‘i“VlN’]u@WﬂI’W?Lsﬁﬂﬂu\ﬂﬂﬂ\‘i@ﬂIWi‘Lsﬁﬂﬂu\‘i LLﬂzﬂﬂUNW‘l’l’Nﬁwﬂ’a@Wﬂ’ﬂﬂ

=

BN aziudn g Fuinauningaa Wewd antiuie interrupt vde system call Iu sruvazinnafiudeya

=

A:II o e 1’/ < 1 = =< Z’/ aa @ o = d‘ d‘ dll IS
Lﬂ‘F;I'JﬂUIWi‘LGI]@W@uEJ mnuuﬂimmm@g@‘u@ﬂwsmwumm ’ﬂ’muu‘ﬁW%ﬂW’N’]uﬁl@\ﬁWfJ\L“T]@‘W'Mu\? AINBH

a 6o & A = =3 & a é’ =3 ¥ = dJ ¥ = Cs -ﬂl
AUFBTING 17D TALNARAALNATL @zumxmm'ﬂg‘meﬂmmzﬁwum LL@ZIW@@T@H@’U’NIW?LSIJ@W@]HENWL‘W’ﬂ

nawliiuInsanguesall

NMAARIALNTTINUURI LN TR (Process Scheduling)
Tunsfsesnslidnglauinegnaannan soaingalwsiaa (Process Scheduler) @aninsiaaann
Auauinsandegluszuuaunive Ry inem e nsmadngsrun amaazgniinllld 13 uAae s (job
y . Y Iy 4. o e v A . .
queue) TtlsznavlidaaTnsimaiannn Aflaeluszun waganag lumiaaanuamdnuaznfenfiazinaulias
gniiuldlu wamAa (ready queue) Tnslsnudaisnmrtduilazgnifives luANEUZI0989ARA (linked list) TL9AR
o ddd e
Aolaniaazazifunaeniaed (pointer) 13 11l AT site TnsqirareuinILUSaAtatns TSN wazdugaving
aaal

luaa ‘W"I]‘]_lLLM@”MQ@”NW@ﬂuLﬂﬂi‘Wﬂﬂ‘ﬂ\iW fiadaldluennag u@nmnum”uunmﬂsvrmu"lﬂmqam@uj@ﬂ oH

Ifun Aaginandsinge ?ﬁw:ﬂﬁ?zﬂ@ulﬂﬁwiwwwmmﬁwa@qﬂﬂimﬁuj ag Aeazliivinainiugy 2.3

process P, operating system process P,
interrupt or system call

lexecuting ﬂ

TH ] save state into PCB, ‘

idle

[reload state from PCB, |

»idle interrupt or system call executing

] save state into PCB, ‘

5 idle

J ]reload state from PCBO|
executing l[\_l

917 2.2 ugmanaulaaunisinauesdngainTnssaniildeanTnsmanil
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queue header PCB, PCB,

ready head " T
queue tail registers registers
- -
\/ :
mag | head —a
pe
unito | fal =

mag [ pead —=
tape i PCEB, PCB,, PCBg
unit 1 al  +—= : X e
/ ¥ | -
disk head 1
unit 0 tail
PCE.
erminal | head > —=

unito [ &l 4+

L]

g“ﬂﬁ 2.3 Ready Queue And Various I/O Device Queues

Twaaazinisding ilunszudndawmaniluszuinan iwsmadnge@n 3UR 2.4 uansdanszuaunsanie
a o 2 a o =2 aa a e \ =
galnsiaa gUAmAsNmneeRadunile GalugtuanasnpncuazAcresginsniaug deugteananuandds

1 v
ninensveszuunIiuInsunActiu gnAsuanaliidiuianinnunisaesinsma lussuy

ready queue » CPU i
/O queue < I/O request

time slice
expired

L 4

[y

interrupt wait for an
\‘&:curs interrupt

917 2.4 nevununsaingatnama

al

child fork a
executes child

Tnawinliudasvuuasiinsmadannniiundazaunsadnagean i lunanoaiu Selnsmamaniazgn
wuldluRaneu Mstlasamenaiingaiass (long-term scheduler or job scheduler) aziilusiaaaninsainanil
Waluan i lumisapainan aeiAein ) dluwsafAatiues doutesmmenaiingiass (short-term scheduler or

CPU scheduler) aziflusni@aninsisaainisnaaativardngsaa luiing
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o < '8 % o 1 =3 d‘ % A o o va al o dl | o
rafnmaNaingaaafaziediiuetnemaiuiesainsesaeninsaadniulimng i ns s i avsa
naueglunandadiung douaasmenalinganasivazinnulites anaazet lumdiavesni Malfoaes
wanaingawefiusanunszauaNiuiafisunsuila (degree of multiprogramming) FaMuNBAAIUI
Tnaanieg g anuan luany laaoueuils Malie lsrdupanniduliaiiUsunsufislanuiaiios seanena

= cy A Y o o Ao o aal
\ingaaasfasdanTnsanandainusasnimislale (/0-bound process) uazInsitaniaausasnisniedng
(CPU-bound process)
Insaitanuseanimilele agldnanlunnmineauiuleleninndinisminanudiunisaiuay gaulnsmand
v aa v 3 o o 1 :1/ z;f =3 o A
ANNABININTERY arldnanlunisinauiunisatuauninndnlele Wallmnasamenainganesiaanins s

a

@ o 6w a a o o o H = P oy
1N® ﬂ"'«lx‘t’lﬂwﬂiz Mlﬁﬂ’]Wﬂ’]?VH\ﬂuﬂ'a\ﬁ‘zuummiﬂm%l Sluﬂq\?iguuuu@q@@gillﬂ@ﬂqW]ﬂll@Lﬂﬁ]@@L@ﬂ? EiN

' %
aa gR

v ¥ 1
wnnetsInsuraazgninlilal5lwsenAa vetinnsdnnisivaliliilss@nsnnaunanaveeiugduazninans

RSP

'

Tuszuudfifniagu seunndunfia anaasinigld inaunenaingaaes (medium term scheduler)
dl o a 1 o | -7 aa o U A o d’ld 1 a
wadnduladnaztintnsmalaaanann viralddn 1l lwsedAs nnsindnvzeleneanduilizendn granie
(swapping) W luuN9TUzN17deNRNaNAa s leansA LTIl AaA lU U INTaas vTatiell Aaua NI 899U

agluszuulifiannangad videiliasanninensldiieanadmiviulnsaanies wu wioannuan ldiieame

ARULNATEINT (context switch)
A e co o & a oa o 3 o P Y a
Wedldwmesiwiinatu ssuuljiRntsfesmganisinauaesuilaqiuuasnasullhiznag
a o rdJ =® £% [~3 U o alal al :’/ :‘/ [~1 U lé’
Buma S Fomneidaaiudeyaresuaqiului@d sectnswaiu anduilvandeyanesanlsizuu

1 v % 3 1 1 v
WBRN971 ellnnaiduiiisn Fandn AaumATaInT (context switch) Talusendnaivinaeumataandiiussuy

v v v
o X o

Tilseuesls astadnnansananaflulanasian (overhead) MalssuLALnABWNITZANT LA151Fa%N TuA

A5 AN TR

Operation on Process
N 9
N uIneadesiuinsadsnausng
1. n3ai19insuma (Process creation)Insimaanunsnadialnsiaalvs desatnwsimaludfannnsnadialnsimauun
168n 1¥rau13nadatnsma s ing A4S fork() waz exec() M lnadulasaaFrasuldaasinsias (a tree of

process) Aamaageugl 2.7
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swap in partially executed

swap out

swapped-out processes

ready queue

Lo

I/0O waiting
gueues

enc

g'ﬂ‘w 2.5 Medium term scheduler

a

parent .

917 2.6 nga¥rsInsisalud

. resumes
ait

pageout
pld =2
dtlogin
pid = 251
Xsession
sdt_shel
pld =340

Csh
pid = 1400

l cat
. pid = 2536

telnetdaemon
pid = 7776
Csh
pid = 7778

Netscape l emacs
pid = 8105

pid = 7785

fsflush
pld = 3

717 2.7 Taseairesuldvesinsaa
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2. namadiuntwaiaa (Process termination) InsiraazmaiiuniflawsmadnasAoadsgarineuasFasueli

rundfjiRnisaudadiecinaldands exit) 39uu system call ndsantin awraasdanAUAIEn U I8IALLEY
‘iJ ] 1 = U . o ] N o
@Tpadaulunazidudn integer) lufannisuiinaina (parent process) H1UN1e wait() system call n¥wens
Vianuareaiwsimatiu (1w physical and virtual memory, open files, /0 buffers) azgnizannaulnag
vuulfiimnng
uananiulnsadausomeinmlilasatmnau iy Wemasuisoin Winsmadumeiiu uslag
doulwnyudatnsaazgninelumlFanniswinagawinii Hasiudlderaaslimelunnsmaresiauls
Tunsszuuiuagladeugn i Winsmagnegmnnisuilnsmamedum aeiuiansuiinsmamadiun

Twaimagnyn-pnzesinsaasaiuiacinumeiiundas wiFanisngnisniiidn cascading termination

Interprocess Communication (IPC)
InseaniengzAnlfqeiuanaazidusuuduanunuyilngioa (independent process) e wuuiale
- _ <
iwaLsiielngiaa (cooperating process)
- - “ y . . 4o da o . ¥
® Fuimuawitnsaa Ae Twamadeas linsznuuarlignnsenuaininsaaundngzaset luszun aaiuln
d’ = Y o lﬂl = o [ a a
serad AN sursteyanuwsmadu Aedndusunmauiinsaa
- Y A A oo 5
o TplawlaufisinsaaiuainisonssnuuazgnnssnuaninsaaduidngsAoag lussuuld

v % 1
7atl Talalasialnsaaldleid (IPC: Interprocess communication) lunsimsaiussrdnalnsimg e
ANy o

wanulasudeya GeleNaisaiuassdnsueAe Waman4as (Message passing) uay wifiulas (shared

memory)

Shared memory

e

a ° - \ o = 9 =Yy L A o £ aad aal a
LLﬁ?LNTNiﬂ’ﬂﬂ’]iﬂWﬂuﬂquﬂ’a\‘mu’mﬂ']’m’ﬂ’]"ﬁxﬁ@&ﬂ’lﬂxﬂﬂ’ﬂ’]ﬂiWﬁ‘Leﬂ@N’]ﬂﬂ’l’mu\‘iﬁn TQQﬁuLﬂu'}ﬁﬂ’]Tﬁlmm'ﬂ

= A

wuulefidniangaitiasanififanans wandesandeyaifiveg lumiiaanuaninansuazienmmes

q
v 1%

i 0O o & 1 ] o o v = 1 X o =l =<
wiazanaiuieg lulnamausazso wamanddainaza¥1waulnenisld system call aainliinnshanaIzedme
o 4 &, - a o 9 = 9 o S P | o o o co v O @ A
wanvindauil usluuafsiiiunisdnisdeyaudsaniiinnsairsudaa avuandniuussiuudaiiu Audeunns
¥ KX v ' o a o ?:/ =< [ | N
dnfsdeyalumisaaninanding daiuashisiesnisaaindosmaeaslsaninaiun
& d od e ¥ y X ey o Y o
Wundle AN Nazuaiiutiua i snai e nsea laAld uindsanniunane-insgaainisoiay
dsznaiadndanuiniag A Naiuasiu e uuaz@ouls wananiinsmanndaaziasiuladnasliiniada

o

o & ! P o A v ¥ o
luelaivun INANINTENT NU Wwatlasiudananans
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process A IE‘ 1 process A

shared

process B IE“-H ' process B

Uit

kernel E_ kernel

g‘ﬂﬁ 2.8 Interprocess communication message passing (left) shared memory (right)

Message passing
= | a 1 o 1 % 1 o d‘ & o 1 v ad
walmangas Wunsinsetussudnalnsalng llfesiiusudshwasiussudnalnsias defme aznan
o o ¥ [~3 [ o dl o s :‘/ v K v 1 al £
Amiudeyaidne manzlisiesiaFesdiduduniadatiadeya draluniadow wazazaanlunisldauluszuunig
AuLLLNszanedsIinsmauiaziienaasiBnarAetpuazszuy faetad TUsunsu chat sineplutlaqiiugg
auey A Wi ldaniesessinedearsiulilaanisuanildaudanann
Tnevinludmamaniddeazilsnlanlasmasoganssin Aa Send uaz Receive lunisiinsaiuaesandin
914 AIUINTNFDINIABNNTATIIABNYTLATURIA (communication link) sendnsaesIngiraTunan naeaIntiuiinisde
Hayalneldlanlesnes sendireceive
vy v o~ . y T 4, . -
Yatnasnds unsaiedeAuaznisldenu send uas receive tuinaneaafivaula iy nsinselnanes
(direct communication) %38 n13AARAEN19Ea (indirect communication) a%5Un135afalnen99I TNamaasfaada
o o A o & y = A ™ a Y Y e y o
Hanulidsinsmadndauilalnenisgnedsdasasinsita Mafuuavds nnsnsianiedantiu danauazgnasliles
NaBIAANNIE mailboxes %178 Was (ports) NaasaAVNIEasi lad 1a9nues Insmaaza1nisndednsniuladminin
FEIALTSNABIAANNITY
Synchronous %38 Asynchronous 11413911 Synchronous Sufi@unsaniuuL finAugds (Blocking send)
= o o . . o = P o 16 ¥ o v vo
Wre iNAUSU (blocking receive) Nsfinauds uuefs aundsaslaudnlaliineslsaundndayaazl#zun
danen1e neinAuiy wneis auiuazlawin i linneylsaundnasldfudeyaGanias Tunnsvin Asynchronous
:// @A =] o
JuiAeldfinisdn
Tunsdeansiulidnazidunuulnenienss wisenedantiu dapanazgniiuldludsdonsoneuae &
AvAINaNRTUaNN TN I N AN LY
1 v v
o  l3an1nE7 (Zero Capacity) wanaivAsaz llinisiudananu Gelunisinuuuiiiu fdeassasiauin

d’ A o U VYo Yo Y
L‘W’ﬂLﬂuﬂqﬁﬂuHHQWEﬁ‘U@ﬁiﬂiU‘ﬂﬂﬂ')’m
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e 11inANEN (bounded capacity) ArariAvNENRTWIANTY Tuntsindutiiudgslianduseslauin

o

J % =3 v Z’/ ¥ o o d‘ ¥ 0'/ U ¥ Yo v
LAUINUDLALANLULAIUU @@Q“]Zﬂ@']_lll’ﬂ:muﬂﬂLW@IMNHI@QWE?UQZVLﬂiUﬂJ@ﬁ')’]ﬂJ

®  duu1nAM1NE# (unbounded capacity) AnlianfinANeN arldnieingda

Client-Server Communication

STULWNAIANARILATL SN TNE aunsaienNnadani1sdesnsuLylraiduiimeasines (Client-Server) 16

[N

e

fdanLNN (sockets) L‘fluma?ﬁwum@gm winagd (endpoint) z\?wm“umiﬁ'@miTwmmﬁm@'mmm

a 1 dl o Yo < 6 tﬂld Lol ] ¥
Ansadaansiuldtiunadanianfinuneadneusas insmadi

host X
(146.86.5.20)

Téilnnia seainnazgnimuaiag lefiuennauasiuunaiay

socket

(146.86.5.20:1625) WA (IP address and port number) 11 161.25.19.8:1625 iilee

web server

(161.25.19.8) gaannNNlafuentan 161.25.19.8 uazinfacunas 1625 Tu

v
DA g '3

nsinfedusa iwesnednarseniesredlaadusilaanisse

socket : .
(161.25.19.880) | dayavisedtynyrunisneiminiuuald WarmefneslaiuaiFes

1>

10109 lAaRW afinadariunsmaNFAeaINTGaANNUaY

'
Ay o

laai@uiinaasinlinadenseanysnl daatranesniduniandu i 23 for telnet, 21 for FTP, 80 for web or

i}

http MeRINRFNNRAINGN 1024 HANAARAN IdTAIRuALeN FUfL

JVM
JVM
Java @ eMote mey,
program o invocatio,
~®  remote
object

gﬂﬁ 2.9 Remote Method Invocation

o

21§0T (RPC: Remote Procedure Calls) {laiauiansEanldndineyssuinassuunidensaii
1 =3 '8 'ﬂl | = 3 dl 1 o =® £ Y ] b
tnwinnge wazilesandunisiBenldaesszuufsneiu Aesiaaldssuunisdedaninu (message-based

communication)

21FNT ldait (stubs) Wi ulaadwiiieduaileunsesd (proxy) d1m5uinsdiaenneenemefinas faawuiu

sommasnaesiesioafiazaniuaada (marshals) Wdimef (Nsinlinnsdweser lugtuuunasnsndeeinu
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Y

WinAsale) ndsantiuariufazaasams (wdwmeigninliedluglieanaa) lufusesinefaviunadneg)
o | e & d‘ o | g o o dgj QI = = | e ¥ O =
Auludraesines Weaiuneimefne SFumamaduil uarFuzaninstiaenivheimefinefloineu nnd
a U v @ = vl 1 = o d‘ 7 o % a &
nsmsuAnaufazinisldisniseenananiuiedsdoyandulyiniglaaidu
Java § a15iaula (RMI: Remote Method Invocation) Ia&ne”| iU a15id anflawlavinliaianannsn

{Fan method L1 remote object i
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1514

241-304 Computer Operating Systems 1°* Semester 2009

Dr. Sangsuree Vasupongayya

Assignment 1: (due 29 June 20089)
Instruction: This assignment consists of two parts.
¢ Write your answer of part I use your hanuman login name as the
filename (.pdf file).
¢ For part II, write your C program to be compiled using gnu C
on hanuman. If you turn-in a C program that cannot be compiled
by gnu C on hanuman, you will be marked down. Again, use your
hanuman login name as the filename. For this homework, vou
have to turn-in the output of your program as well. The output
must be run on hanuman. Your output can be either a screen
capture or a copy of the text-output from the screen.
¢ Turn everything in as a single zip-file using your hanuman
login name as the filename. Upload to
http://verl.coe.psu.ac.th before 23:59 on the due date

Part I: (10 points) turn-in your answer.

Download hwl.c. This program can be compiled and run on hanuman
without any problem. According to the program in hwl.c, What would
be the output of the program at LINE A? What would be the output of
the program at LINE B? Why? Explain your answer

Part II: (30 points) turn-in the ¢ code and the output (either
screen capture or copy of the text-output from the screen).
Remember, your program must work with gnu C compiler on hanuman.

A sequence 1s the szeries of numbers. In this assignment, I define

my sequence as follow:

~

N
[

For n > 1

9]
Il

n2 Where n = even number
n-1  where n = odd number

[ )]

nwn

n-1
n-1 T
Write a C program using the fork() system call that generates the
sequence (described zbove) in the child process. The number of the
sequence will be provided in the command line. For example, if 5 is
provided, the first five numbers in the sequence will be output by
the child process. Because the parent and child processes have
their own copiss of the data, it will be necessary for the child to
output the seguence. Have the parent invoke the wait() call to wait
for the child process to complete before exiting the program.
Perform necessary error checking to ensure that a non-negative
number is passed on the command line.

You should show the output of all cases (e.g., negative input). Put
appropriate comment in your program.

QOffice hours: W 9:00-12:00 (room ER400)
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}

Tuswnsndusuldlunisiinu

#include <sys/types.h>
#include <stdio.h>
#include <unistd.h>

int value = 10;

int main(void) {
pid_t pid;

/* fork a child process */
pid = fork(Q);

if(pid < 0) { /* error occurred */
fprintf(stderr,"Fork Failed™);
exit(-1);

}

if(pid == 0) { /* child process */
value += 25;

printf("'CHILD: value = %d \n",value); /* LINE A */

else if(pid > 0) {/* parent process */
wait(NULL);

printf(""PARENT: value = %d \n",value); /* LINE B */

exit(0);
}
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Quiz 2: Process

1) Fill in the blank

admitted interrupt exit

scheduler dispatch

I/O or event completion I/O or event wait

Diagram of process state

a b.
C d.
e.

2) Please select TRUE or FALSE

TRUE FALSE  System calls allow user-level processes to request services of the
operating system

TRUE FALSE  The main purposes of an operating system are (1) to allocate the
resources and (2) to control the system

TRUE FALSE  Each process is represented in the operating system by a process control

block (PCB) which is also called a task control block.
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241-304: Computer Operating Systems

L OO UROOPRPRPPTIY 1 |.[- ), -1 o TSSO

Dr. Sangsuree Vasupongayya

Date: 4 June 2009
Activity #2 : Programming in C
Instruction: Please explain what happen when this program is executed.

vold Bubble

include <stdio.h> // header file for printf and scanf

(void) {
int input[5]:
int temp, i, J:
for (1=0;1<5;1i++){
rintf("Please enter #%d: ",i+1);:
scanf ("%$d", &input[i]);

}
for(i=0;1<4;1i++){
for(j=1i;3<5;3++) 1
if (input(j] < input[i]) {
temp = input[i];

rintf ("The sorted list is: ");
for(i=0;1<5;1++) {
printf("%d ",inputlil);
}
printf ("\n");

I

int main {void) {
int selection;
printf("Welcome to 241-304 RAct#Z'\n");
printf ("Please select one of these optionsin\n",s);
printf("l) bubble scrt\n");
printf ("2} Quit\n"):
scanf ("%d", &selection);
switch({selection)
case 1
Bubble(); break:
case 2 :
break;
default
printf ("Unknow cpticnin"); break;
}
printf ("\n...Bye...\n");
return (0} ;

2dd option hexZdec to the above program. This option will be cone of
the menu. If the user selection this option, the program will ask

the user to enter a Z-digit hexadecimal number and the program

will return the decimal value of that number.

1% Semester 2009
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241-304: Computer Operating Systems 1°* Semester 2009
Dr. Sangsuree Vasupongayya

Date: 2 June 2009
Activity #1 Get to know you
Instruction: Please answer all questions

1) AruARdIA NalnTalunzewena s san g wuesnnegluszaula

Y -
Hamnn thuaan 1A

1 2 3 4 5 6 7 8 9 10

2) gruAndnAnanIn M adeullsunsunnmivesguagluszayia

gauann duaan n

1 2 3 4 5 6 7 8 9 10

= ' =l s = A 2 o 1 s
3) AnddAsdnAnannsnlunsAtn i sunsuniwd Wevitetananalullsunsuress e luszduls

aauan lunan fiun

1 2 3 4 5 6 7 8 9 10

4) prudsdnpaugsnsnlunisldamszuul§iiRnisy Sndussaned lusssule

gauan lunan fun

1 2 3 4 5 6 7 8 9 10

_ = . - = e oo a4 s . \ a

5) ﬂmﬂWﬂqﬂQ’]ﬁJ{ﬁTQJ’ﬁﬂi%Li@ﬁﬂ’ﬁ@Eﬂ LA 'Eﬁﬂ'\ﬁ‘..‘H‘LJ.‘V'@ﬂqﬂi"ﬂNLWﬂLLqﬂﬂ&Iﬂ’]WN“] “ﬂmﬁ;mmlmmﬂm
douun unan A

1 2 3 4 5 6 7 8 9 10

=l ar 2 = 3
6) F]EL&NF]Q']SJPY]@"{TQ@QT@ZIL?]@ZLLE’Q’WQ"HWM

7) AnadlanuAmdiuednalaiunisinaadungs
@91 EC T agnalsfils

VT
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= 1

8) AnuilanuAawiuedelsfuntsinAanssufaafuumBSauTiFauan W finsenlandsostdnaunldgsaiui
=4 =4 9 ' o = ar =i 3 1 1
vise insendeasuiinameaesinluauFaumsanFauiemavluluusiazdes
w1l Lalsan aginglefils

BTN
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