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Vastauksessa oleta vastarvas sellaisen fhmisen esimimEin kysymyksom, joks iuniee kobitalaisen hyvin chjelmisiockeiilo afealustta mustoin
paitsi juuri timiin kysyniykses csaits,

3. Mieti eoditeen vastaskesd pEikohdat ja lajiticle ne jobdonmiskatieen jErjestykseen — 1§ kirjoits yiiesn phikitn Eaikkes imichem ulevaa,
3
4, Jos vastmes vastii ohjelmaknodin kirjoitamista, sen el tarvitse olla pillolloes systaksiiaan oikein. Miks ahansa johdosssoiaiesti kiytotty ja

Muksts vastats kuikkiin iehtivin kysymyslasiziin, U158 tiysil pisteicd e voi saada jos kafiddin kysyityihin asioiin i oh visissu,

yleisessi kiyibissd obevia ohjelmalntirakenteits sisiliv koodin axitysnucto kiiy.
Narpen byt on sallitie, jopa woivotirm &

1.

Esittele Iyhyesti kurssin aihcaluetta tuntemattomalle mith searaaval asiat ovat:

a) Mitks ovat kiytttjirjestelméin pifitchtivit?

b) Etuoikeutettu kiisky (priviledged instruction).

¢) Sivuttava virtuaalimuisti (paging virtual memory)

d) Ympiiristtin vaihto (context switch)

&) mount-operaatio UFS-tiedostojirjestelmissi (kurssikirjan mallitiedostojirjestelmi).
Prosessilla voi olla tilat: RUN, READY, WAIT, SWAPPED WAIT ja SWAPPED READY.
Sclosta lyhyesti:

= Mits kukin tila tarkoittaa?
« Mitki tilasiirtymét ovat mahdollisia tilojen viililli, milloin siirtymé tapahtuu ja mikii osa
kiiyttojirjestelmisti tyypillisesti aiheuttaa siirtymiin?
Juuri kilynnistynyt Linux-prosessi omistaa kuvassa 1 nikyvit muistisivat. Kaaviossa
virtuaaliosoitteet kasvavat alhaalta ylispiin ja suojausbitit tarkoittaval:
r | prosessi pystyy lukemaan muistisivua
w | prosessi pystyy kioittamaan sivalle
x | prosessi pystyy suorittamaan ohjelmakoodia sivalta
Selosta mitki ajossa olevan prosessin osal sijaiisevat millakin muistisivalla. Kerro myds missi
muistisivan sisiltd sijaitsee silloin kun se ei ole keskusmuistissa?

. Kiiyttijin ohjelma haluaa kirjoittaa tiedostoon /home/kj/log/a. txt Miti operaatioita

joudutaan tekemiin kiiyttGjirjestelmiin sisill jotta voidaan varmistua, et operaatio voidaan
sallia suojausten puolesta? Mitii {montako) levyoperaatioita (/0) voidaan joutua tekemiin
kirjan esimerkkitiedostojiirjestelmiissa (Unix File System) jotta kaikki tarkistukset saadaan
tehtyi? Kuinka nimi tarkistukset yleensi optimoidaan siten, ettd niit ei tarvitse tehdi joka
kerta kun ohjelma haluaa kirjoittaa samaan tiedostoon?

. Oheisessa listauksessa on osa Minix 1.1 kiiyttjirjestelmiin ytimen lihdekoodia. Tutki ja kemro

jokaisesta kuudesta funktiosta:
» Miki on funktion kiyttitarkoitus? (Minki kyttijirgestelmien perusoperaation se

toteuitaa’)
« Misti funktiota kutsutaan? (Laitteiston operaation seurauksena? lostain toisesta osasta

ydints tai kiiyttijin prosessista?)
Ohjelmakoodi myts toteuttaa yhden vooronnusalgoritmin. Miten se toimii?
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Kuva 1: Prosessin kiiyttmiil muistisivut
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i .
" imterrupt .
& .

FUBLIC interruptitask, m_ptr}
imt task; /% nuaber of task To be started */

sEssage "n_ptr; J* ipterrupt sessage To send To the task L

1
/% 4n imterrupt has occurred. Schedule the task that handles it. *F

int 1, m, old map, thds bit;

J* Try to send the interrupt message to the lndicated task. */

this_bit = 1 == (-tEsk);

4¥ [mini_send (HARDWARE, task, m_ptr} I= oK) {
/* The message could mot be sent to the task; it was not waiting. *f
old_map = busy map; /% save original mep of busy tasks %/
if (tosk == CLOCK) {

lost_tichks+s:
T else {
busy_map |= this_bitj f* mark task as busy *f
task_mess[-task] = m_ptri /* record message poimter */
}
1 else {

7* RHardware interrupt was successfully sent af & message. */f
busy_map G= ~this bit; J* turn off the bit in case It was o */
old_map = busy_map;

}

A A = A A e A o = R R R R

4§ J* Spe AF any tasks that were previcusly busy are AW listening for msgs. *f
3 AF (old_map 1w @) {

3 for (1= 2; L == KR_TASKS; 1++} {

iz J* Chack esch task looking for one with & pending interrupt. *f
33 if ( (old_mapeai] & 1) {

34 /% Task *1' has & pending imterrupt. */

35 f o= mdni_send(HARDWARE, -1, task_mess[i]):

36 if (n == OK) busy_map &= -(1 =< 1)

37 ]

E L 1

W}

4

41 /* If & task has just been readied and & user is rumaing, run the task. =/
42 Af [rdy_hesd[TASK_Q] I= HIL_PROC && [cur_proc == @ || cur_proc == IOLE}}

43 plek_prec(l

a4 1

45

45

4T ;= .
a = sys_call .
45 = i o
58 PUBLIC sys_call(function, caller, src_dest, m_ptr]

51 int fumction; /™ SEND, RECEIVE, or BOTH %/

52 int caller; J* who 15 making this eall ®f

53 imt src_dast; % seurce to recelve from of dest to send to %/

54 Tnlrgr *=_ptr: /* pointer to message *f

55

56 7% The only system calls that exist In MINIX are sending and receiving

87 * gessages, These are done by trapping te the kerael with an INT instruction.
E8 = The trap Is ceught and sys_call() is called to send or recedve & message (or
85 = hoth).

B =

61

62  register strect proc *rpd

int n;

J* Check for bad system call parapeters. ®/
rp = proc_sddricaller);
if (src_dest < -KR_TASKS || (src_dest == MR_PROCS &L sre_dest s ANYD ) 1
Ezn_mtﬂ'l'ﬁﬁl = E_BAD_SRLC;
Fii;

}

1f (fenction |= BOTH &5 caller w= LOW_USER) {
rp-»p_reg[RET_REG] = E_KO_FERM; /* users oanly do BOTH *F
ratiurn;

1

f* The paramsters are ok. Do the call. */

if (fenction & SERD) {
n = mini_send(caller, src_dest, m_ptr); /* func = SEND or BOTH %/
£f (function == SEMD || n 1= OK} rp-=p_reg[RET_PEG] = n;
if (n = OK) return; f* SEND failed %/

¥
if (function & RECEIVE) {

n = mini_rec{caller, src_dest, m_ptrl: /* func = RECEIVE or BOTH */
: rp-=p_reg [RET_REG] = n}

}

A P
- plek_proc .
= -

PUBLIC plek_proc()

{

J* pecide who to rum now. *f

reglster int g; /* which gueue te use =f

if [rdy_hesd[TASK O] = HIL_PROC) g = TaSE_Q;
glse Lf (rdy_hesd [SERVER_Q] 1= MIL_FROC) q = SERVER_O:
wlse g = USER_Q: 5

e EEEES SRS NAR I YNNI 22AREE

W2 S S8t 'cur_proc’ and ‘proc_ptr'. IT systea L3 lgle, set “cur_proc’ to a
183 « gpecial value (IDLE}, and set "proc_pir' to peint to an paused proc table
184 * glot, napely, that of task -1 [(HARDWARE}, so save(} will have somewhers 1o
185 * geposit the reglsters when & Interrupt SCcurs on a9 1dle machine.
18§ * Rascord previous process so that when clock tick happens, the clock task
187  * can find out who was running fust before it began to rua. (While the
1648 ¥ clock task i runadng, "cur_proc' = [LOCKTASK. In addition, set "bdll_ptre
189 * to always point to the process to be billted for CPU time.

*f

111 prev_proc = cur_proc)
113 if (rdy_head[q] I= NIL_PROC) {

113 /* Sompone 1% runnable. */

114 cur_proc = rdy_head(g] - proc - KR_TASKS;
115 proc_ptr = rdy_hesd[q];

116 if [cur_proc »= LOW_USER) bd1l_ptr = proc_pir]
117 ) wlsa {

118 /* No ane iz runnable. ®F

119 cur_proc = IOLE;

118 proc_ptr = proc_sddr{HARDWARE ) 1

111 Bill_ptr = proc_ptr;

172 }

133 }

124



135
126
127

L

L]
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ready ¥

1ig PUBLIC ready|rp)

1% register strect proc =rp;

138 {

/™ this process Ls mow runnable =

131 /* Add "rp’ to the end of one of the gueves of rvanable processes. Three

13z
113
134
115
138
137
13
1%
40
141
142
1432
144
145
146
147
148
143
15@
151
152
153 }
154
155
156 7
137
158

L]
=
-
L
[

quauss #re sedlotaimed:

TASE @ - [highest’ priority) for ruonable tasks

SERVER 0 - (middle priority] for MM snd F5 oaly

USER @ - (lowest priority} for user processes

'

mimr int q; J* TASK 0, SERVER O, or USER O =/
r

leckih; f* disable faterrupis */

r={rp - proc) - NR_TASKS:
q=(r=®TTASK Q : r= LOW

£* Sae if the relevant gueue 1
if (rdy_beadiq) == NIL_PROC)
rdy_head[q] = rp:

&

rdy_tadl[g]-»=p_nextready

S* task or proc noaber =/
USER ? SERVER 0 : USER_D):

£ smpty, */
M add to empty gueus =

= rp; ™ aod T0 tall of nonespty quowe *f

rdy_taillg] = rp; /® méw entry has no successor %

Fp-=p_nextready = NIL_PROC:
restore|];

/* restore interrupts to previous state *f

waready

155 PUBLIC wnready(rp)
168 reglster strwct proc *ro;

161 {

162 /* 4 process has blocked., *7

163
164
165
188
167
1laa
169
e
17l
172
1
174
175
176
177
e
178
180
181
152
183
1584
185
186 }

reglster struct proc *xp;
int r, q;

Lock(}:
r=rp - proc - MR_TASKS;

f* this process 15 ne leager rvanable */

/% disable interrupts =/

g= {r=8 T TASK 0 : r = LDW_USER T SERVER O : USER_O);
if [ (mp = rdy_head[g]} == KIL_PROC] return;

if (xp == rp} {
* Remove head of gueue

*

rdy_bead(g] = mp-»p_nextready;

P?:k_nmm

/* Search body of gueus.
* not ruaning by belng
i’

} elisa

A process can be made unready even IF It is
sent a signal that kills it.

whils (xp-»p_mextready = rp)

if [ ixp = xp-ap_nentrasdy) == NIL_PROC) return;
xp-wp_maxtresdy = gpe-=p_nextready-=p_nextready)
whils (xp->p_nextready |= NIL_PROC) xp = xp-sp_nextready;

) rdy_tailiqg] = xp;

restare(};

£® restore Iaterrupts to préevicus state

=

187
188
18y s=
19 = sched
91 *
192 PUBLIC schedi)

193 {

184 /* The current process kas run too long, IF snother low prierity [user)

185 * process 15 rumnable, put the current process oa the end of the user queus,
186 * possibly promoting ancther user e head of the gueue.

1857 =f

158

19 leckil; /% dizable fnterrupts »f

200 Aif [rdy_head[USER_Q] == WIL_PROC) {

281 reftorel); ™ restore interrupts to previous state *f
262 Fatira;

03}

264

285 /* One or more ufer processes queoed. S

206 rdy_tall[USER_G]->p_nextready = rdy_hesd [USER_G];

207 pdy_tall[USER Q) = rdy_head[USER_0];

208  rdy_head[USER_Q] = rdy_head [USER_G] -=p_nextready;

289 rdy_tadl[USER_Q]-»p_nextready = NIL_PROC:

218 plck_proci);

:ﬁ y restorel); /* restore interrupts To previous state */
17



