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Lecture 2 Dlsers, Files, On-Lins Documants
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Class 2: Filesy, Usery, On-line Documentation

Sumumary: Today we shall wrile a versionof |
the who utility. Intheprocess; we
shall lecuwn about:

ﬁ_ﬁl&sf users, time; Duffering, AND the
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How Does who-Work?

A. What does it do?

purpose:
outpuL:

B. How does it do if?

C. How can I learn aboul
the details?
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How Does who-Work?

A. What does it do?
purpose; st users cuvently
logged

oy

ouwtpul.  lognaume; terminals
timme; from where

* By running the conumana wes
see what it does:

* By corsudting the on~line marnual..

man who

we leaun evesn move:
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How Does who-Work?

B. How does who do- it?
To- lecuwr more about Unix comumands:
* read the moaruialds

man who

* secuchv the mowuialds
man -k user | more
* read the v filey in fusr/include

more fusrfinclude/foo.h

* follow the "See Also” links
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Answer
who- works by:

operv Uthmp

E Yeauds recova. cof
closefile

vt
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Q: How Do I Read structy from a File?

If yowhowve used gete() and fgets(),
you know how to read chowractery and
lines, bt what about structy of raw
dato?

What Does the Manual Saxy?

man -k file | grep read

man 2 read -=— {opic

section

page007.html 0 0 7

Answer.
We user openl(), read ), and close().

fd = open(name, mode)

(D

char * o ppowny

O WRONLY
O RDWR
returns -1 on error _Ed
OR an int on success "!_
crecdes o
cormnectionto P
afile: | 7
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Answer.
We wse: open(), read(), and: close().

fd = openi{name, mode)

n = read(fd, array, numchars)

¥ rovngfery mumchouy frome
file to-the arrovy
+d
¥ returng raumber of choury T
OR -1 onervor I &:
close (fd) //E
/
¥ destroyy the connection @
page009.html 009

Now we can wrife whol.c

It iy getting prefty close,
but it needs some work:.

B‘E . How Do-We Get It to- Look Good?
A. Suppresy Hank entries

B. Formod thme

& Let’s Check the Manual X
(And the header files)
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A. Suppressy blank entries
check ui_type (see utnp.h)
B. Formal time
localtumed ) covwertly time to-party
srftime() formaty those party
U niw soves time oy secondy
Epociv
Resuldt who2.o
Moral: Univprovides complete
docuwmentalion on systeny
structuves and progroun
page011.html cp: reading and writing 01 1

V. Project 2: cp (read and write)

In who, we read fromafile
How do we wrife to-afile?
Let's explove o real exarnple:

cp sourcefile copyfile

(1) What does cp do?
ANS: creadey or Druncadesy o file,

thenwritey datow into- it
(2) How does cp create and write?

ANS: securch the moruiald for
the angwery
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Creating/Truncating A File

fd = creat (name, 0644)

Furst: creates or Bruncates a-file
Then: openy thefile for writing
If create, set mode to, 0644

refung -1 orverror,

otherwise o file descriptor
Writing to- A File

n = write(fd, buffer, num)

¥ sends nunn choury to-the file
* refurng actiold: nuumbesr sent
OR refivrng -1 ornervor
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Writing Ucopy.c

Log:’c:‘ open sourcefile
—_— creat copyfile

--> read source => buffer —__;, eof?
l___ write buffer — copy |

close €-———————————————— +
close
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VI. Does Buffer Sige Matler?

Ew Filesize = 2500 bytes
if buffer = 100 bytes,
=> 25 read() and 25 write{) calls

o buffer = 1000 bytes
=> 3 readd) and 3 write{) cally

explore: strace [-c | llcopy sampfile s2
time llcopy sampfile s2

Important Idea:

A sylercaldl by vesource: " expensive
{L.e: takey time). IC rung vawiowy kev-
nel functiony. and, it alsor vequives o
sift frome USTR MODE o KERNEL MODE
and, tocik:

¥ Thug, Try to- minimizge systean cally **
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Control flow in copying a file:

_J kernel code

015
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VII. Doey This Mean who2.c Iy
Inefficient?

Yes! Making one systenvcall for each line
of output mokes oy nmuch senge ay buy-
ing pigzov by the slice or eggs one at a

tlane:

Befter Idea: Read ina bunch of recovds
al ovtimme and thewy aswith eggy ina

sove €—— (NN N T stove
WO «—
egg buiffer

page017.html utmplib.c 017
Adding Buffering to- who2.c

Picture: main-cally
functiong in
wlnplib.c

wtmplilrc keeps
o ubmp buffer
with space for 16
ulnp structy:

utnmplib-c reads
only when the
buffer empties.

Resudd:
who3.c
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VIII. If Buffering Iy So-Smast, Why
Doesn't the Kernel Do IC?

It does!

The kernel keeps copies of disk blocks in

memory. It writesy those blocky to- disk now
and then. The readd ) call actually copies
dodtoufromy kernel buffers, not fromthe disk:

¢ eact (¥ely ;']r{'_
1
page019.html tail + Iseek 01 9
Corngequences of Buffering

1) Foster "disk” 1/0
2) Optimad disk reads and writes
3) Need to sync digks before shutdown

IX. Finad Example: tail

1) What does tail do?
2) How doesy twil work?
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IX. Finad Example: tail
1) What does tail do?

2) How does tail work?
Q: How can a program jump to-the
end (or to- any arbitrary location)
of a file?

A~ 1lseek(fd, offset, base)

# of chars 0: start,
l: current
. 2: end
The next read  ov write

occury theve:
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